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PHAN 1 : TURBO C NANG CAO VA C++

CHUONG 1 : BIEN CON TRO

§1. KHAI NIEM CHUNG

Mot con trd 1a mot bién chita dia chi cia mot bién khac. Néu mot bién chita dia chi
ctia mot bién khac tthi ta n6i bién tha nhat tro dé€n bién thit hai .

Ciing nhu moi bién khéc, bién con tro ciing phai dugc khai bao trude khi dung. Dang
tong quat dé khai bao mot bién con trd 1a :

type *<tén bién>
Trong d6 : type la bat ki kiéu dit liéu co ban thich hop nao duoc chap nhan trong C va <tén
bién> 12 tén cia mot bién con trd. Kiéu dit liéu co ban xac dinh kiéu ctia nhitng bién ma con
trd c6 thé chi dén. Vi du khai bao bién con trd chi dén cdc bién nguyén va bién kiéu ki tu:

char *p;

int *x,*y;
Con trd ¢6 mot tri dac biét goi 1a NULL. Tri nay c¢6 nghia 1a con tro chua tro téi mot dia chi
hop 1¢é nao ca. Dé dung dugc tri ndy ching ta phai dung #include <stdio.h> dau chuong
trinh

§2. CAC PHEP TOAN VE CON TRO

C c6 hai phép toan dac biét d6i véi con trd : * va & . Phép toan & 1a phép toan tra vé

dia chi trong bo nhé cua bién sau né. Vi du :
p = &a;

s€ dat vao bién p dia chi trong bd nhé ctia bién a. Dia chi nay khong c6 lién quan gi dén tri
sO cua bién a. N6i cach khac dia chi ctia bién a khong lién quan gi dé€n ndi dung ctia bién a.

Phép toan * 1a phép todn tra vé tri cia bién dat tai dia chi duoc mo ta badi bién di sau
nd. Vi du néu bién a chia dia chi cua bién b thi

p="*a
s€ dat tri s6 clia bién b vao bién p

Chuong trinh 1-1 : Lap chuong trinh in s6 100 1én man hinh
main()
{
int *p,a,b;
clrscr();
a=100;

printf("%d",b);
getch();

§3. TAM QUAN TRONG CUA DU LIEU KHI KHAI BAO CON TRO



Can phai bdo dam 1a con tr6 luon luon trd dén mot kiéu dit liéu phu hop. Vi du khi
khai bdo con tr6 kiéu int , trinh bién dich s& hi€u 1a con trd bao gio ciing chi dén mot bién
c6 do dai 1a 2 byte .

Ta xét mot chuong trinh nhu sau
Chuong trinh 1-2
main()
{
float x=10.1,y;
int *p;

clrscr();
p=&x;

y="p;
printf("%f",y);
getch();

Chuong trinh nay nham gan tri ca x cho bién y va in ra tri d6. Khi bién dich chuong
trinh khong bdo 16i ma chi nhéc nhd :

Suspencious pointer conversion in function main

Tuy nhién chuong trinh khong gén tri x cho y dugc. Li do Ia ta khai bdo mot con tro
int va cho né tro tdi bién float x. Nhu vay trinh bién dich s& chi chuyén 2 byte thong tin cho
y chit khong phai 4 byte dé tao ra mot s6 dang float .

4. CAC BIEU THUC CON TRO

1. Cdc phép gan con tré : Ciing giong nhu bat ki mot bién nao khéc , ta c¢6 thé dung mot
con trd & vé phai ctia mot phép gdn dé gdn tri ciia mot con trd cho mot con trd khac. Vi du ta
viét
Chuong trinh 1-3 :
main()
{ .

int x;

int *pl,*p2;

clrscr();

pl = &x;

p2 =pl;

printf(“ %p”,p2);

getch();

Chuong trinh nay hién 1én dia chi cua bién x & dang hex bang cach ding mot ma dinh

dang khac ctia ham printf() . %p mo ta rang sé hién 1én mot tri chda trong mot bién con trd
theo dang reg:xxxx véi reg la tén ciia mot trong cac thanh ghi segment cia CPU con xxxx la
dia chi offset tinh tir dau segment .
2. Cdc phép todn sé hoc ciia con tré : Trong C , ta chi c¢6 thé dung hai phép todn s6 hoc téac
dong 1én con tro 1a phép + va - . D€ hiéu duoc cai gi s& xdy ra khi thuc hién mot phép toan
sO hoc 1én con tro ta gia st pl 1a mot con tro chi d€n mot s6 nguyén cé dia chi 1a 2000 . Sau
khi thuc hién biéu thitc



pl++;
con trd s& chi dén s6 nguyén nam & dia chi 2002 vi méi khi ting con trd 1én 1 né s& chi dén
s0 nguyén ké ti€p ma moi s6 nguyén lai c¢6 do dai 2 byte . Di€u nay ciing ding khi giam . Vi
du:

pl--;
s€ tro t6i s6 nguyén & dia chi 1998 . Nhu vay mdi khi con tro tang 1én 1, né sé chi dén dit
lieu ké ti€p tai dia chi nao d6 tuy theo do dai cta kiéu dit licu. C con cho phép cong hay trir
mot s6 nguyén véi mot con trd . Biéu thic :

pl =pl +9;
s& 1am cho con tro6 chi t6i phan tr thit 9 ¢6 kiéu 12 kiéu ma p1 trd t6i va nim sau phan tir hién
thoi né dang tro dén . Ngoai cac phép toan trén , con tro khong chap nhan mot phép toan nao
khac .
3. So sanh cdc con tré : Ching ta c6 thé so sanh 2 con tro trong mot biéu thiic quan hé . Vi
du cho hai p va q , phat biéu sau day 12 hop 1¢ :

if (p<q)
printf(“p tro den mot vi tri bo nho thap hon q\n”);

Tuy nhién cin nhé riang phép toan trén l1a so sanh hai dia chi chita trong p va q chit khong
phai noi dung cua hai bién ma p va q trd téi .
4. Cdc vi du vé viéc dung con tro :
Chuong trinh 1-4 : Phan tich chuong trinh sau :
main()

{

nt 1,J,*p;

}

Trong chuong trinh trén ta khai bao hai bi€n nguyén la i va j va mot bién con tro p tro
t6i mot sO nguyén . Chuong trinh s€ phan phoi bo nhé cho 3 bién nay vi du tai cac dia chi
100, 102 va 104 vi mdi s6 nguyén dai 2 byte va con tré mac nhién ciing dugc ma hoa bang
2 byte .

100 i
102 j
104 p

1énh i=5 cho tri s6 cia biénila 5

100 5 i
102 i
104 p

lénh p= &i 1am cho con tro chi t6i bién i nghia 1a con trd p chita dia chi ctia bién i . Bay gio
p chi dén biéni .

100 5 i
102 i
104 100 p




1énh j=*p dat noi dung ctia bién do p chi téi (bién i) vao bién j nghia la gan 5 cho j

100 5 i
102 5 ]
104 100

Mot trong nhiing van dé i tha khi diing con tré 1a xem noi dung bo nhé ctia may tinh
. Chuong trinh sau day cho phép ta vao dia chi bat ddu cia RAM ma ta mudn khao sat va
sau d6 hién 1&én ndi dung moéi byte & dang s6 hex . Trong chuong trinh c6 tir khod far ding
dé tham khao dén céc vi tri khong ndm trong ciing mot segment .
Chuong trinh 1-5 :
main()
{

unsigned long int start;

char *p;

nt t;

clrscr();
printf("Nhap vao dia chi bat dau ma ban muon xem : ");
scanf("%Iu" ,&start);
p = (char far *) start;
for(t=0;;t++,p++)
if(1(t%16))
{
printf("%2x\n",*p);
getch();
}
} 2
Trong chuong trinh ta dung dinh dang %x trong ham printf() d€ in ra s6 dang hex .
Dong p = (char far *) start; dung bién déi s6 nhap vao thanh mot con tro .

§5. CON TRO VA MANG

Trong chuong trude ching ta da thay cac vi du vé mang . Con tr6 thuong dugc dung
khi xtr Ii mang . Chiing ta xét chuong trinh sau :
Chuong trinh 1-6 :
main()

{
int a[10],*pa,x;
a[0]=11;
a[1]=22;
a[2]=33;
a[3]=44;
clrscr();
pa=&a[0];
x="*pa;
pa++;
x=*pa;



x=*pa+1;
x="*(pa+1);
X="*++pa;
X=++%*pa;
x="*pa++;

}

inta[l10] ,*pa,x; khai bdo mot bang gébm 10 phan tir ki€u int , duoc liet ke la
a[0],a[1]...,a[9] , mot con trd dé chi dén mot bién ki€u int va mot bién kiéu int 12 x.

al0] = 11. . .; tir a[4] dén a[9] chua duoc khdi gan . Nhu vay ching sé chia tri ngau nhién
da c6 tai nhitng vi tri bo nhé da phan phoi cho ching .

pa=&a[0]; dat vao pa dia chi ctia phan tlr ddu tién cia mang . Bi€u thiic nay c6 thé viét don
gian la pa = a ; vi tén cia mot mang luon luén dugc trinh bién dich coi la dia chi cta phan tr
dau tién cia mang . Tén ctia mang khong c6 chi s6 kém theo ¢6 thé dugc dung trong chuong
trinh nhu mot hang dia chi .

x=*pa; dat ndi dung cua bi€n nguyén ma pa tréo dén vao (tic 1a a[0]) vao x . Nhu vay x = 11
pa++; pa dugc tang 1én 1 va bay gio trd vao phan ti thit 2 clia mang tic l1a chda dia chi cua
phan ttr a[1]

x=*pa ; pa trdé dén phan tir a[1] nén x =22

x="*pa +1;x=23

x = *(pa+1) ; truéc hét pa+1 dugc thuc hién , nghia la pa tro vao a[2] , sau d6 noi dung cta
a[2] duogc gan cho x nén x= 33 .Tuy pa tham gia vao phép todn nhung tri s6 cua né khong
thay dai .

X = *++pa; ++ dugc thuc hién trudc nén pa tro téi a[2] . Sau d6 tri cua a[2] duoc gan cho x
nén x =33

x= ++*pa; *pa dugc thuc hién trudc . Do pa chi dén a[2] nén *pa=33 va ++*pa=34 . Nhu
vay x = 34 va a[2]=34

x=*pa++; ndi dung cua pa (ticc 34) duoc dat vao x . Sau d6 n6 duoc tang 1én 1 nén chi vao
a[3].

Chuong trinh 1-7.
main()
{
static int num[]={92,81,70,69,58};
int dex;
clrscr();
for(dex=0;dex<5;dex++)
printf("%d\n" ,num[dex]);
getch();
}

Chuong trinh 1-8 :
main()
{
static int num[]={92,81,70,69,58};
int dex;
clrscr();
for(dex=0;dex<5;dex++)
printf("%d\n",*(num+dex));



getch();
}

Hai chuong trinh chi khdc nhau & biéu thic : *(num+dex) . Cdch viét ndy tuong
duong v6i num[dex] .N6i cach khac truy cap dén phan tlr ¢6 chi s6 dex trong mang num .
Ching ta hiéu *(num+dex) nhu sau : dau tién num 1a dia chi cta phan tlr ddu tién chia mang
num va ta muon biét tri s6 ctia phan tir ¢6 chi s6 dex . Vi vay num-+dex s€ la dia chi cta
phan tur thit dex . *(num+dex) xac dinh noi dung cta phan tir (num+dex) . Tém lai :

*(array+index) tuong tu array(index)
C6 hai cach truy cap mang la :
theo ki hiéu mang  &array[index]
theo ki hiéu con tré array+index

Chuong trinh 1-9 : Tinh nhiét do trung binh bang cach dung con tro
main()
{
float temp[40];
float sum=0.0;
int num,day=0;
clrscr();
do
{
printf("Cho nhiet do ngay thu %d: ",day+1);
scanf("%f" ,temp+day);
}
while(*(temp+day++)>0);
num = day-1;
for(day=0;day<num;day++)
sum+="*(temp+day);
printf("Nhiet do trung binh la : %.3f",sum/num);
getch();
}

Trong vi du trén chiing ta da dung biéu thitc (temp+day) dé truy cap mang . Tuy nhién viét
while((*temp++)>0) vi temp 1a hang con trd chit khong phai bién con tro . Nhu vay chi dugc
phép thay ddi tri ctia bién con tro chi khong duoc thay ddi tri ctia hang con tr6 . Ching ta
viét lai chuong trinh nhu sau :
Chuong trinh 1-10 :
main()
{

float temp[40];

float sum=0.0;

int num,day=0;

float *p;

clrscr();
p=temp;
do

{
printf("Cho nhiet do ngay thu %d: ",day+1);



scanf("%ft",p);
day++;
}
while(*(p++)>0);
p=temp;
num=day-1;
for(day=0;day<num;day++)
sum+=*(p++);
printf("Nhiet do trung binh la : %.3f",sum/num);
getch();
}

Trong chuong trinh nay dia chi ctia temp dugc dua vao bién con tro p . Sau d6 ta tham khao
tGi p giong nhu temp . Ta dung p trd t6i mang va *p la ndi dung cua dia chi d6 . Hon na do p
12 bién con trd nén ta cé thé ting né bing phat biéu p++.

§6. CON TRO VA CHUOI

Rat nhiéu ham thu vién trong C lam viéc véi chudi theo con tro . Vi du ham strchr()
tra vé con tro tro dén lan xuat hién dau tién cia mot ki tu nao do trong chudi Vidu: ptr=
strchr(str,’x”)
thi bié€n con trd ptr s&€ dugc gan dia chi cia 14n xuat hién ki tu ‘x” dau tién trong chudi str .
Sau day la chuong trinh cho phép ta gd vao mot cau va mot ki tu can dinh vi trong cau .
Chuong trinh s€ cho ta :

- dia chi bat dau ctia chudi

- dia chi cua ki tu can dinh vi

- do léch so véi diém dau chudi

Chuong trinh 1-11 -
#include<string.h>
main()
{
char ch,line[81],*ptr;
clrscr();
printf("Cho mot cau : ");
gets(line);
printf("Cho ki tu can tim : ");
ch=getche();
ptr=strchr(line,ch);
printf("\nChuoi bat dau tai dia chi %u.\n" line);
printf("Ki tu xuat hien lan dau tai %u.\n",ptr);
printf("Do la vi tri %d",(ptr-line+1));
getch();

}
Chudi ciing c6 thé duoc khdi tao bang con tro . Ta xét vi du sau
Chuong trinh 1-11 -
main()

{

char *chao="Xin chao !";



char ten[30];

clrscr();

printf("Cho ten cua ban : ");
gets(ten);

printf(chao);

puts(ten);

getch();

Trong chuong trinh trén ta da khoi tao chudi bang phat biéu

char *chao = ““ Xin chao !”
thay cho

static char chao[]=" Xin chao !”
Ca hai cach déu cho cing mot két qua . Trong phuong an dung con trd , chao 1a bién con tro
nén c6 thé thay doi dugc . Vi du phat biéu :

puts(++chao)
s€ cho két qua : in chao !

Néu ta c6 mot mang chudi ta ciing c6 thé ding mang con trd trd t6i mang chudi nay .
Ta khai tao chiing giong nhu khdi tao bién con trd don .

Chuong trinh 1-12 :
#define max 5
main()
{
int dex;
int enter=0;
char name[40];
static char *list{max]=
{
"Hung",
"Ngan",
"Van",
"Hoa",
"Tien"
b
clrscr();
printf("Cho ten cua ban : ");
gets(name);
for(dex=0;dex<max;dex++)
if (strcmp(list[dex],name)==0)
enter=1;
if (enter==1)
printf("Ban da dang ki hoc lop C");
else
printf("Ban chua dang ki vao lop");
getch();
}
Phat biéu char *list{max] néi rang list 1a mot méang con tré géom max phén tir chi t6i
cac ki tu . Ching ta xét ti€p mot vi du nhu sau :



Chuong trinh 1-13 : Nhap vao mot day tén va sap xép lai ding thit tu a,b,c
#define maxnum 38
#define maxlen 81
main()
{

static char name[maxnum][maxlen];

char *ptr[maxnum];

char *temp;

int count = 0;

int in,out;

clrscr();
while (count<maxnum)
{
printf("Ban cho ten : ");
gets(name[count]);
if (strlen(name[count])==0)
break;
ptr[count++]=name[count];
}
for (out=0;out<count-1;out++)
for (in=out+1;in<count;in++)
if (strcmp(ptr[out],ptr[in])>0)
{
temp=ptr[in];
ptr[in]=ptr[out];
ptr[out]=temp;
}
printf("Danh sach da sap xep :\n");
for(out=0;out<count;out++)
printf("Ten thu %d : %s\n",out+1,ptr[out]);
getch();
}

Chuong trinh nay ding ca mang chudi va mang con trd chudi . Con tré nam trong
mang duoc khai bdo nhu sau :

char *ptr[maxnum]
chudi nam trong mang hai chiéu

static char name[maxnum][maxlen]
Do ta khong biét mot chudi dai bao nhiéu nén phai ding mang chudi name cé t6i da
maxnum phan tir , mdi phan tir c6 maxlen ki tu . Khi nhap chubi phat biéu

ptr[count++] = name[count
s€ gan dia chi ctia moéi chudi duoc cat giit trong mang name[][] vao phan tir con tro ptr . Sau
d6 mang con tr6 nay dugc sap x€p dua trén mang name[][] nhuong mang name[][] khong
thay doi gi ca .

Ngon ngit C c¢6 thé xir I cdc thanh phan clia mang nhu mot mang . Cu thé C c¢6 thé
xem mot dong clia mang hai chiéu nhu 12 mot mang mot chiéu. diéu nay rat tién 1gi nhu ta
da thdy trong chuong trinh trén . Cau l1énh ptr[count++] = name[count hoan toan hop 1i vi v&



phai chinh la dia chi cuia mang name[count] va mang nay la mot thanh phan ctia mang
name[][] 124 mot mang hai chiéu . Ta xem lai khai bdo :

static char name[maxnum][maxlen]
1o rang ta c6 thé xem day 1a mot mang mot chiéu c6 maxnum chudi va tham khdo t6i phan
tir cia mang mot chiéu bang 1 chi s6 . Vidu :

name[count] voi count<=maxnum nhu thé&

name[0] : dia chi cua chudi 1

name[1] : dia chi cta chubi 2

§7. CON TRO TRO PEN CON TRO

Ching ta ¢c6 mot chuong trinh in ra mét bang s6 dugc viét nhu sau :
Chuong trinh 1-14:
#define row 4

#define col 5
main()
{
static int table[row][col]={
{13,15,17,19,21},
{20,22,24,26,28},
{31,33,35,37,39},
{40,42,44,46,48 }
b
int c=10;
int 1,j;
clrscr();

for(i=0;i<row;i++)
for(j=0;j<col;j++)
table[i][j]+=c;
for(i=0;i<row;i++)
{
for(j=0;j<col;j++)
printf("%5d" table[i][j]);
printf("\n");
}
getch();
}

Trong chuong trinh trén ta dung ki hiéu mang. Bay gi¢ ta muon viét chuong trinh
dung ki hiéu con tr6 thay cho ki hiéu mang. Vay thi 1am thé nao dé mo ta table[i][j] bing
con tro . Ta thdy rang :

- table 1a dia chi cta phan tr dau tién ctia toan bd mang , gia dinh 1la 1000

- do day 1a mang nguyén nén moéi phan tir chi€ém 2 byte va méi dong chiém 10 byte vi
c6 5 phan tir . Nhu vay dia chi ctia hai dong 1ién nhau céch nhau 10 byte

- do ¢6 thé xem mbi dong 1a mot mang mot chiéu nén cdc mang mot chiéu lién nhau
cach nhau 10 byte

- trinh bién dich biét sd cot trong mang qua khai b4do nén né sé& hiéu table+1 12 dem
table ( tri 1000 ) cong v6i 10 byte thanh 1010 . Tuong tu table+2 cho ta 1020 .

1000 {13 |15 [17 |19 [21 | table[0]
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table==1000 1010 |20 |22 |24

26 |28
1020 |31 |33 |35 |37 |39
1030 [40 |42 |44 |46 |48

table[1]
table[2]
table[3]

Dé tham khdo dén timg phén tir cia dong trudc hét ta luu ¥ dia chi clia mang ciing 12
dia chi ctia phan tir ddu tién cia mang . Vi du v6i mang mot chiéu a[size] thi a va a[0] 1a nhu
nhau . Tr¢ lai mang hai chiéu dia chi cia mang mot chiéu tao béi dong thit 3 cia mang
table[][] la table[2] hay table+2 .Trong ki hiéu con tro dia chi ctia phan tir diu tién cia mang
mot chiéu nay la &table[2][0] hay *(table+2) . Ca hai cdch viét table+2 va *(table+2) déu
tham khao noi dung ctia ciing mot 6 nhé (1020) . Néu cong 1 vao table +3 d€ c6 table+3 thi
ta nhan duoc dia chi cua dong thi 4 trong mang table[][] . Néu cong 1 vao *(table+2) dé c6
*(table+2)+1 thi c6 dia chi clia phan t thit 2 trong dong thit 3 clia mang table[][] . Tém lai :

table[i] = *(table+1)
&table[i] = table+i
table[i][j] = *(*table+i)+))
&table[i][j] = (*(table+i)+j)

Nhu vay chuong trinh trén dugc viét lai nhu sau :

Chuong trinh 1-15 :
#define row 4

#define col 5
main()
{
static int table[row][col]={
{13,15,17,19,21},
{20,22,24,26,28 },
{31,33,35,37,39},
{40,42,44,46,48 }
b
int c=10;
int 1,j;
clrscr();

for(i=0;i<row;i++)
for(j=0;j<col;j++)
*(*(table+1)+j)+=c;
for(i=0;i<row;i++)
{
for(j=0;j<col;j++)
printf("%5d",*(*(table+1)+)));
printf('"\n");
}
getch();
}

Bai tdp : Lap chuong trinh tinh hiéu do dai hai chudi nhap vao tir ban phim
Lap chuong trinh xac dinh gia tri cuc dai cua n s6 nhap vao tr ban phim
Lap chuong trinh quan Ii hang gom ngay , luong nhap ,lugng xuat va hang ton kho
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CHUONG 2 : BAN PHIM VA CURSOR
§1. CAC MA PHIM MG RONG

Ching ta da thdy ban phim tao caic ma thong thuong cho cac chit cai, cac s6 va dau
chdm cau. Cac phim nay déu tao ma ASCII dai 1 byte. Tuy nhién c6 nhéu phim va t6 hop
phim khong duoc biéu dién bang bo ki tu dai mot byte nay vi du nhu céc phim chitc nang tir
F1 dén F10 hay cdc phim diéu khién cursor . Cdc phim nay duoc mo ta bing mot ma dai 2
byte. Byte dau tién ¢6 tri s6 1a 0 va byte thi hai 1a tri s6 ma cua phim nay .

1. Nhdn biét cdc md md rong : Mot ma md rong phai c¢6 2 byte va byte diu tién 1a 0 nén
chuong trinh can phai doc 2 byte nay . Sau day la doan chuong trinh nhan biét cic ma md&
rong Chuong trinh 2-1:
#include <string.h>
main()
{
char key key1;
clrser();
while ((key=getche())!='x")
if (key==0)
{
keyl=getch();
printf("%3d%3d" key keyl);
}
else
printf("%3d" key);
}

Chuong trinh nay s€ hién thi cdc ma cua cac phim dugc go cho du ching 1a ma mot
byte hay 2 byte . Ta dung ham getch() dé khong hién thi ki tu vira gd 1én man hinh . Trong
biéu thitc ki€ém tra ctia while chuong trinh doc ma dau tién . Néu ma nay 1a 0, chuong trinh
biét d6 12 ma md rong va doc ti€p phan thit hai clia ma bang ham getch() . Sau d6 né hién thi
ca hai phin . Néu phan dau khac khong chuong trinh s& cho rang day khong phai 1a ma mé
rong va hién thi ma nay .

2. Podn nhdn md mé rong : Mot cach doan nhan ma mé rong 1a dung phat biéu switch nhu
trong chuong trinh sau :
Chuong trinh 2-2 :
main()
{
int key,keyl;
clrscr();
while ((key=getche())!="X")
if (key==0)
{
keyl=getch();
switch (key1)
{
case 59 : printf("Phim F1 duoc nhan\n");
break;
case 60 : printf("Phim F2 duoc nhan\n");
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break;
case 75 : printf("Phim left arrow duoc nhan\n");
break;
default : printf("Phim mo rong khac duoc nhan\n");
break;
}
}

else
printf("%3d" key);
getch();
}

§2. PIEU KHIEN CURSOR VA ANSL.SYS

1.Khdi niém chung :Tap tin ansi.sys cung cap tap da chudn hod cdc ma diéu khién cursor .
ANSI - America National Standards Institut. D€ bdo ddm su cai dat cha tap tin ansi.sys trong
tap tin config.sys ta dat dong Iénh :
device = ansi.sys
2. Diéu khién cursor bang ansi.sys : ansi.sys dung ddy escape dé diéu khién con nhdy .
Chubi escape gom nhiéu ki tu diac biét . Ansi.sys tim chudi escape nay qua thanh phan cta
chudi trong ham prinft() va giai ma cdc lénh theo sau né . Chudi escape luon luon giong
nhau , gobm ki tu khong in dugc “\x 1B”(la ma cta ki tu escape) sau d6 l1a ddu [ . Sau chudi
escape c6 thé ¢6 mot hay nhiéu ki tu . Nho chudi ndy con nhdy c6 thé di 1én , xuéng , sang
trai , phai hay dinh vi tai mot vi trf nao d6 . Vi du dé di chuyén con nhdy xuong dudi ta dung
chuéi ‘“\x1B[B”
Chuong trinh 2-3 : Viét chuong trinh in mot chudi theo dudng chéo :
main()
{
clrscr();
printf("Cho mot chuoi tan cung bang dau .:");
while (getche()!=".")
printf(""\x 1B[B");
getch();
}
3. Dang #define va chuoi escape : Chudi “\x1B[B” dugc ma hod va rat khé doc . Khi dung
céc chuong trinh phic tap nén ghi chi rd rang bang cach dung dan huéng #define .
Chuong trinh 2-4 :
#define c_down "\x1B[B"
main()
{
while (getche()!="")
printf(c_down);
getch();

Toém tdt cdc lénh diéu khién con nhady

| Ma | Cong dung
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“12)” Xoa man hinh va dua con nhdy vé home
“IK” Xoa dén cuoi dong

“TA” Dua con nhdy 1én mot dong

“IB” Pua con nhay xuéng mot dong

“1C” Pua con nhay sang phai mot cot

“[D” Dua con nhdy sang trai mot cot
“[%d;%df | Pua con nhay dén vi tri nao d6

“[s” Cat gitt vi tri con nhay

“[u” Khoi phuc vi tri con nhédy

“l%dA” Pua con nhay 1én mot s6 dong

“[%dB” Pua con nhay xuong mot s6 dong
“[%dC” Pua con nhay sang phai mot so cot
“[%dD” Pua con nhdy sang trdi mot dong va nhiéu cot

4. Diéu khién con nhdy tir ban phim : Sau day la chuong trinh cho phép ban vé& céc hinh
don gian trén man hinh
Chuong trinh 2-5 :
#define clear "x1B[2]"
#define c_left "x1B[D"
#define c_right "x1B[C"
#definec_up  "xIB[A"
#define c_down '"\x1B[B"
#define 1_arrow 75
#define r_arrow 77
#define u_arrow 72
#define d_arrow 80
#define across 205
#define updown 186
main()
{
int key;
printf(clear);
while ((key=getch())==0)
{
key=getche();
switch (key)
{
case 1_arrow : printf(c_left);
putch(across);
break;
case r_arrow : printf(c_right);
putch(across);
break;
case u_arrow : printf(c_up);
putch(updown);
break;
case d_arrow : printf(c_down);
putch(updown);
break;
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printf(c_left);
}
getch();
}
5. Pua con nhdy dén vi tri bdt ki : Chudi escape dang sau s& dua con nhdy dén vi tri bat ki
trén man hinh

S6 hex 1B cua ki tu escape
S6 hiéu dong
S6 hiéu cot

li Chit cai f

“\x1B[10;40f"”
Sau day 1a mot chuong trinh vi du vé cdch ding chudi dé
Chuong trinh 2-6 :
#define true 1
#define clear '"x1B[2]"
#define erase "x1B[K"
main()
{
int row=1,col=1;
printf(clear);
while(true)
{
printf(""\x1B[23;1f");
printf(erase);
printf("Nhap vao so dong va so cot dang(20,40)");
scanf("%d%d" ,&row,&col);
printf(""\x1B[%d;%df" ,row,col);
printf("*(%d,%d)" ,row,col);
}
}

§6. TRINH BAY CHO BAT Ki TREN MAN HiNH
Sau day la chuong trinh dung chudi dinh vi cursor .Chuong trinh cung cap hai menu
dinh vi doc theo man hinh .
Chuong trinh 2-7 :
#define sizel 5
#define size2 4
#define clear "\x 1B[2]"
main()
{
static char *menul[]=
{
"Open",
"Close"
"Save"
"Print"
"Quit"
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b
static char *menu2[]=
{
"Cllt"’
"Copy”’
"Paste",
"Reformat"
b
void display(char *[],int ,int);

printf(clear);
display(menul,size1,20);
display(menu2,size2,20);
getch();
}
void display(char *arr[],int size,int hpos)
{
int j;
for (j=0;j<size;j++)
{
printf(""\x 1B[%d",j+1,hpos);
printf("%s\n",*(arr+j));
}
} ~
Cac muc cho tirmng menu dugc cat giit trong mang cac con tro trd téi chudi . Sau do
chuong trinh dung ham dé hién thi menu . Ham dinh vi con nhdy nho diy dinh vi ANSLSYS
, 1dy sO hiéu dong tr s6 hiéu cua muc trén menu va sd hiéu cot duoc chuong trinh chinh
truyén sang .

§7. CAC THUOC TiNH CUA Ki TU

Mbéi ki tu hién thi trén man hinh duoc cat gitt trong hai byte bo nhé . Mot byte 1a ma
thong thuong cta ki tu va byte kia 1a thuoc tinh ctia n6 . Byte thudc tinh an dinh dién mao
cta ki tv nhu chép nhdy , dam , gach dudi , ddo mau . Ta c6 thé dung chudi escape cua
ANSI dé an dinh thuoc tinh ctia ki tu . Theo sau chudi ki tu escape va ngodc vuong 1a con s6
va chit m . Sau day la danh sach cac so tao hiéu tng trén man hinh :

2,3,6 mau toi
tat thuoc tinh , thudong 12 mau trang trén nén den
dam
gach dudi
ch6p nhay
dao mau
khong thay duoc
Chudi escape c6 dang nhu sau :

S6 hex 1B cua ki tu escape
S6 cho biét kiéu thudc tinh

o n b — O
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“\Nx1B[10m”
Chudi nay duoc goi trong tién trinh hién thi . Mdi khi bat mot thuoc tinh , tat ca cdc ki tu s&
hién thi theo thuoc tinh méi cho dén khi né tat di . Sau day 1a chwong trinh biéu dién cac
thudc tinh cua ki tu
Chuong trinh 2-8 :
#define NORMAL "x1B[Om"
#define BOLD ”\xlB[lm”
#define UNDER "\x1B[4m
#define BLINK "\x1BJ
#define REVERSE '"\x1B|
main()
{
printf("normal%s blink %s normal \n\n",BLINK,NORMAL);
printf("'normal%s bold %s normal \n\n",BOLD,NORMAL);
printf("'normal%s underline %s normal \n\n",UNDER,NORMAL);
printf("'normal%s reversed %s normal \n\n",REVERSE,NORMAL);
printf("%s%s reversed and blink %s \n\n",BLINK,REVERSE,NORMAL);

}

S5m"
7m"

§8. MENU

Ta xay dung mot chuong trinh gom 5 muc menu 1a Open ,Close,Save,Print,Quit . Cac
phim mii tén lén xuéng s& di chuyén vét sing dén cdc muc cin chon.Phim INS dé chon va
thuc hién cong viéc tuong tng . Muc Quit s€ két thic chuong trinh .
Chuong trinh 2-9 :

#define true 1
#define num 5
#define clear ""\x1B[2]"
#define erase "\x 1B[K"
#define normal "\x1B[Om"
#define reverse "\x1B[7m
#define home \x1BJ[1;1{"
#define bottom "\x1B[20:1{"
#define u_arro 72
#define color "\x1B[4m"
[*#define I_arro 75
#define r_arro T7#/
#define d_arro 80
#define insert83
main()
{
static char *item[num]=
{
"Open",
"Close",
"Save",
"Print",
"Quit"
b
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int curpos;
int code;
void display(char *[],int,int);
int getcode(void);
void action(int);
printf(clear);
curpos=0;
while(true)
{
display(item,num,curpos);
code=getcode();
switch (code)
{
case u_arro:if (curpos>0)
--curpos;
break;
case d_arro:if (curpos<num-1)
++curpos;
break;
case insert:action(curpos);
break;
}
}
}

void display(char *arr[],int size,int pos)
{
int j;
printf(home);
for (j=0;j<size;j++)
{
if (jJ==pos)
printf(reverse);
printf("%s\n",*(arr+1));
printf("%s%35s" ,color,*(arr+j));
printf(normal);
printf("%s"," ");
printf(home);
}
}

int getcode()

{
int key;
while(getch()!=0)

réturn (getch());
}

void action(int pos)
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{
switch(pos)
{

case O: printf("Open");
break;

case 1: printf("Close");
break;

case 2: printf("Save");
break;

case 3: printf("'Print");
break;

case 4: exit();

§9. GAN PHiM CHUC NANG BANG ANSI.SYS

Nho gdn chudi vao phim chifc nang ta ¢6 thé cau hinh lai ban phim damg dung .
Dang thiic ctia chudi gan phim chic nang nhu sau :
ma escape gom 1xBJ[
byte thi nhat cia ma mé rong cho phim chiic nang
dau ;
byte thi hai cia ma m& rong cho phim chic nang
dau ;
—— chudi cin gan
dau ;

xuong dong
ﬁ chitp

\xIB[0;68;“”;13p
Chuong trinh 2-10:
main()
{
char str[81];
int key;
clrscr();
printf("Nhap vao mot so cua phim chuc nang :");
gets(str);
key=atoi(str);
printf("Nhap vao mot chuoi de gan phim nay : ");
gets(str);
printf(""\x 1B[0;%d;\"%s\";13p" key+58,str);
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CHUONG 3 : NHAP VA XUAT DU LIEU

§1. KHAI NIEM CHUNG

1. Khai niém :Tru6c day ching ta da xét viéc nhap dit liéu tir ban phim. Trong nhiéu trudng
hop thuc t€ , dé thuan loi , chiing ta phai nhap dit liéu tir cac tap tin trén dia . Cdc ham thu
vién cua C cho phép truy cap tap tin va chia l1a 2 cap khac nhau :

- cac ham cdp 1 1a cac ham & cdp thap nhat , truy cap truc ti€p dén cac tap tin trén
dia.C khong cung cap vung nhé dém cho cac ham nay

- cac ham cap 2 la cac ham truy xuit tap tin cao hon , do ching dugc C cung cép
vung nhé dém

Doi v6i cac ham cap 1, tap tin duoc xem la khoi cac byte lién tuc do dé khi muon
truy cap miu tin cu thé thi phai tinh toan dia chi cia mau tin va nhu vay cong viéc vat va
hon . Ngoai ra phai cung cidp viing nhé dém cho kiéu doc ghi nay. D6i véi cdc ham cap hai
cong viéc nhe nhang hon do :

- trinh bién dich tu dong cung cap vung ki ttc dém cho ching

- ¢6 thé truy xudt cdc mau tin ma khong gap khé khin nhu véi cac ham cap 1

Trong C, cac thong tin can thiét cho cac ham xuat nhap cap 2 dugc dat trong tap tin
stdio.h con cac thong tin vé ham nhap xuat cdp 1 thi & trong tap tin io.h

2. Stream va cac tap tin : Ta phai phan biét hai thuat ng@r 1a stream va file .Hé thong xuat
nhap ctia C cung cdp mot khong gian tudng tuong gitta nguoi 1ap trinh va cac thiét bi dugc
dung . Cdp trung gian tudng twong nay goi I1a stream va thiét bi cu thé 1a tap tin .

a. Cdc streams : Trong mdy tinh ta dung 2 loai stream : van ban va nhi phan . Mot
stream vin ban 1a mot loat ki tw dugc t6 chic thanh dong ma méi dong dugc két thic bing
ki tu xuong dong newline(*\n”) . Khi ghi , mot ki tu chuyén dong LF(ma 10) ducg chuyén
thanh 2 ki tu CR( ma 13) va LF . Khi doc 2 ki tu lién ti€p CR va LF trén tap tin chi cho ta
mot ki tu LF .

Mot stream nhi phan 1a mot loat cac byte .

a. Cdc tdp tin : Trong C ,mot tap tin 12 mot khdi niém logic ma hé thong c6 thé dp
dung cho moi thit tir cac tap tin trén dia cho dén cac terminal . Khi bat dau thuc hién
chuong trinh , mdy tinh m& 3 stream van ban da duoc dinh nghia trude 1a stdin , stdout va
stderr . D6i v6i hau hét cac hé thong , cac thiét bi nay la console

§2. NHAP XUAT CHUAN

1. Nhap xuat Ki tu, chuoi ki tu , dinh dang va ban ghi : Nhap xudt cap 2(nhap xuat chuin
) cung cap 4 cach doc va ghi dit liéu khac nhau (nguoc lai nhap xuat capl chi dung 1 trong 4
cach nay) .

Trudc hét dit lieu c¢6 thé doc ghi mdi 1an mot ki tu , twong tu nhu cach 1am viéc clua
putchar() va getche() dé doc dit liéu tir ban phim va hién thi 1én man hinh .

Thit hai , dit liu c6 thé nhap xuét theo chudi bang cdc diing ciac ham gets() va puts()

Thit ba , dit liéu c6 thé dugc nhap va xuat theo khuon dang bing cdc ham fprintf() va
fscanf()

Thi tu , dit liéu dugc doc va ghi theo khoi ¢6 chiéu dai ¢6 dinh thudng dung luu trit
mang hay cau tric bang cac ham fread() va fwrite() . Tom lai :

Cdc ham dung chung cho hai kiéu nhi phdn va vdan bdn
fopen : dung mo tap tin
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fclose : dong tap tin
fclose : dong tét ca cac tap tin
fflush : dung lam sach ving dém cta tap tin
flushall : dung lam sach ving dém cua tét ca tap tin
ferror : cho biét ¢6 16i (khdc khong) hay khong ¢6 16i ( bang 0)
perror : thong béo 16i trén man hinh
foef : cho biét cudi tap tin hay chua
unlink va remove : ding dé loai tap tin trén dia
fseek : di chuyén con tro dén vi tri bat ki trén tap tin
ftell : cho biét vi tri hién tai cua con tro

Cdc ham nhdp xudt ki tu
putc va fputc : nhap ki tu vao tap tin
getc va fgetc : doc ki tu tur tap tin
fprintf : dung ghi dit liéu dinh dang 1én tap tin
fscanf : dung doc dir liéu dinh dang tur tap tin
fputs : dung ghi chudi 1én tap tin
fgets : dung doc chudi tir tap tin

Cdc ham dung cho kiéu xudt nhdp nhi phdan

putw : dung ghi mot s6 nguyén hai byte 1én tap tin
gets : dung doc mot s6 nguyén hai byte tir tap tin
fwrite : dung ghi mot mau tin 1én tap tin
fread : duing doc mot mau tin tir tap tin

2.Dang van ban va dang nhi phan : Cich khic dé phan loai céc thao tdc nhap xuat tap tin
12 n6 duoc md theo kiéu vin ban hay nhi phan . Diém khac biét giita hai loai nay 1a ki tu
newline va end of line . Diém thtt hai dé phan biét hai kiéu tap tin 12 12 cdch luu trit cic s6
vao dia . Doi véi dang van ban thi cic s6 dugc luu trit thanh chudi cdc ki tu con dang nhi
phan thi cac s6 dugc luu nhu trong bo nhé , nghia l1a dung hai byte cho mot s6 nguyén va 4
byte cho mot so float .

3. Nhap xuét chuan : Chuong trinh ding cdc ham nhap xudt cap 2 thuong dé hiéu hon nén
chuing ta s€ nghién ctru truée .

a. Nhdp xudt ki tw : D€ nhap ki tu vao tap tin ta ding ham putc() hay fputc().Dé doc
ki tu tu tap tin ta dung ham getc() hay fgetc() . Chuong trinh vi du nay la tao lap cac ki tu
bang céch gb vao ban phim mdi 1an mot ki tu va ghi vao mot tap tin trén dia . Chuong trinh
ding ham fopen() dé m& mot tap tin , ding ham putc() dé ghi 1én tap tin , dung ki tu enter dé
két thic chuong trinh .

Chuong trinh 3-1 :
#include <stdio.h>
#include <conio.h>
void main()
{
FILE *tp;
char ch;
printf(“Nhap cac ki tu : ©);
fp=fopen("textfile","w");
while ((ch=getche())!=\r")
putc(ch,fp);
fclose(fp);
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b. Mo mét tdp tin : Trudc khi ghi mot tap tin lén dia ta phai m& tap tin d6 da . Dé mo
tap tin , truGc hét ta phai khai bdo mot con tro chi téi FILE . FILE la mot structure chia
dung céc thong tin vé cau tric cua tap tin vi du nhu kich thuéc , vi tri cua bo dém dit liéu
hién hanh . Cau tric FILE duoc khai bdo trong stdio.h nén ta can include tap tin nay . Ngoai
ra stdio.h con xac dinh céc tén va cac bién khiac dugc dung trong chuong trinh huéng dén
cac tap tin . Do vay trong chuong trinh ta c6 cau Iénh :

FILE *fp;

Sau d6 ta mo tap tin bang lénh :

fopen(“‘textfile”,”w”);

Khi viét nhu vay s& lam cho hé diéu hanh biét 1a m& mot tap tin tén 1a textfile trong thu muc
hién hanh dé viét 1én tap tin d6 (nho “w”) . Ta c6 thé cho tén dudng din diy du néu muon
mo tap tin ¢ thu muc bat ki . Haim fopen() tra vé mot con tro chi dén cau tric FILE cho tap
tin va con trd nay dugc cat gift trong bién fp . Chudi “w” duoc goi 1a kiéu , n6 ¢6 nghia la
ghi lén tap tin . C4c kiéu md tap tin 1a :

B “r”,’rt” m& dé doc , tap tin phai c6 trén dia

B “w”,”wt” m& dé ghi , néu trén dia da c6 tap tin thi noi dung bi ghi d& , néu chua c6
thi tap tin dugc tao lap
“a”,’at” m& dé noi thém, thong tin dugc ghi vao cudi tap tin cii néu da c6 tap tin
hay tao mdi tap tin
“r+7,’r+t” m& dé vira doc va ghi , tap tin phai c6 trén dia
“rb” m& mot tap tin dé doc theo kiéu nhi phan . Tap tin phai c6 sin trén dia
“r+b” m& mot tap tin dé doc theo kiéu nhi phan . Tap tin phai c6 sén trén dia
“w+7,’w+t” m& dé vira doc va ghi , noi dung tap tin da c6 trén dia s€ bi ghi de lén
“wb” m& dé ghi theo ki€u nhi phan , néu trén dia da c6 tap tin thi noi dung bi ghi
de , néu chua c6 thi tap tin dugc tao lap
“a+”,”a+t” m& dé doc va noi thém , néu tap tin chua c6 thi né s& duoc tao ra
“ab” m& dé doc va noi thém theo kiéu nhi phan , néu tap tin chua c6 thi né s& duoc
tao ra

c. Ghi lén tdp tin : Khi tap tin da duoc md , ta c6 thé ghi lén tap tin timg ki tu mot
bang cach dung ham :

putc(ch,fp)

Ham putc() tuong tu cac ham putch() va putchar() . Ham putc() ghi 1én tap tin c¢6 cau tric
FILE duoc an dinh boi bién fp nhan duogc khi maé tap tin . Tién trinh ghi duoc tién hanh cho
dén khi nhén enter .

d. Dong tdp tin : Khi khong doc ghi nita ta can dong tap tin . Cau 1énh déng tap tin la

fclose(fp);
Ta bao cho hé thong biét 1a can dong tap tin chi bai fp .
e. Poc tdp tin : Néu ta c6 thé ghi lén tap tin thi ta cling c6 thé doc tir tap tin . Ta ¢6 vi
du sau :
Chuong trinh 3-2 :
#include <stdio.h>
#include <conio.h>
main()
{
FILE *{p;
int ch;
clrscr();
fp=fopen("textfile","r");
while ((ch=getc(fp))!=EOF)
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printf("%c" ,ch);
fclose(fp);
getch();
}

f- Két thic tdp tin : Su khac nhau chu yéu giita chuong trinh doc va ghi la chuong
trinh doc phai phan biét duoc dau la ki twu EOF . N6 khong phai 1a mot ki tw am 1a mot s6
nguyén do hé diéu hanh gt t6i . Khi hét tap tin ta gap ma két thiic tap tin EOF (dinh nghia
trong stdio.h bang -1 ) va ham foef() cho tri khdc khong . Ngudi ta chon -1 1am ma két thic
vi néu chua gap cudi tap tin thi s&€ doc dugc mot byte ma ma s& niam trong khoang 0-255 .
Nhu vay gia tri -1 khong trung véi bat ki ki tu nao nao duogc doc tur tap tin . Trong khi
chuong trinh dang doc va hién thi céc ki tu thi n6 tim ki€ém mo gi4 tri -1 hay EOF . Khi thay
gia tri nay , chuong trinh s€ két thic . Ching ta dung mot bi€n nguyén cat gitt mot ki tu doc
dugc , do do ta ¢6 thé hiéu dau EOF nhu 1a mot tri nguyén c6 tri 1a -1 . Néu ding mot bién
kiéu char , chiig ta c6 thé dung tat ca céc ki tu tir 0..255 - d6 1a t6 hop 8 bit . Do d6 néu dung
bién nguyén , ta bao dam rang chi ¢6 mot gid tri 16 bit 1a -1, d6 1a ddu EOF .

g. Su phién phitc khi md tdp tin : Hai chuong trinh ta trinh bay trén c6 mot 16i tiém
an . Néu tap tin da dugc chi dinh khong m& duoc thi chuong trinh khong chay . Léi nay ¢
thé 1a do tap tin chua c6 (khi doc) hay dia khong con du chd(khi ghi). Do d6 van dé 1a phai
kiém tra xem tap tin c6 m& duoc hay khong , néu tap tin khong m& duoc thi ham fopen() tra
vé tri 0(0 1a NULL trong stdio.h) . Khi nay C coi day khong phai 1a dia chi hop 1é . Nhu vay
ta viét lai chuong trinh trén nhu sau
Chuong trinh 3-3 :

#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
void main()
{
FILE *{p;
int ch;
clrscr();
if ((fp=fopen("file","r"))==NULL)
{

printf("Khong mo duoc tap tin\n");

getch();

exit(1);

}
while ((ch=getc(fp))!=EOF)
printf("%c" ch);
fclose(fp);
}

h. Pém 56 ki tw : Kha niang doc va ghi tap tin trén co sd céc ki tu cho phép trién khai

mot sO ung dung . Ching ta xem xét chuong trinh dém so6 ki tu sau :

Chuong trinh 3-4 -

#include <stdio.h>

#include <conio.h>

main(int argc,char *argv)

{
FILE *{p;
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char string[8];
int count = 0;
clrscr();
if (argc!=2)
{
printf("Format c:\<ten chuong trinh> <ten tap tin>");
getch();
exit(1);
}
if ((fp=fopen(argv[1],"r"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
while (getc(fp)!=EOF)
count++;
fclose(fp);
printf("Tap tin %s co %d ki tu",argv[1],count);
getch();

i. Pém sé tir : Ta c6 thé stta chuong trinh trén thanh chuong trinh dé€m so tir .
Chuong trinh 3-5 :
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
main(int argc,char *argv[])
{
FILE *{p;
char ch,string[81];
int count = 0;
int white=1;
clrscr();
if (argc!=2)
{
printf(" Format c:\<Ten chuong trinh> <tentaptin>\n");
getch();
exit(1);
}
if ((fp=fopen(argv[1],"r"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
while ((ch=getc(fp))!=EOF)
switch(ch)
{

case '": /*néu c6 dau trong , dong mai hay tab*/
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case t":

case \n': white++;
break;

default:if(white)

{
white=0;
count++;

}

}
fclose(fp);

printf(""Tap tin %s co %d tu",argv[1],count);

getch();
return O;

k.Vao ra chuoéi : Doc hay ghi chudi trén tap tin cling tuong tu nhu doc hay ghi ting

ki tu rieng 1é . Ta xét mot chuong trinh ghi chubi

Chuong trinh 3-6 :
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <conio.h>
void main()
{

FILE *{p;

char string[8];

clrscr();

if ((fp=fopen("a.txt","w"))==NULL)

{

getch();
exit(1);

}

while (strlen(gets(string))>0)

{
fputs(string,fp);
fputs("\n",fp);

}

fclose(fp);
}

printf("Khong mo duoc tap tin\n")

Trong chuong trinh mdi chudi két thiic bang cdch gd enter va két thiic chuong trinh
bing céach go enter & ddu dong méi . Do fputs() khong tu dong thém vao ma két thic dé
chuyén dong mdi nén ta phai thém vao tap tin ma nay . Chuong trinh doc mot chudi tir tap

tin :

Chuong trinh 3-7 :
#include <stdio.h>

#include <string.h>
#include <stdlib.h>
#include <conio.h>
void main()
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FILE *tp;
char string[81];
clrscr();
if ((fp=fopen("a.txt","r"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
while (fgets(string,81,fp)!=NULL)
printf("%s" ,string);
fclose(fp);
getch();

Ham fgets() nhan 3 doi so : dia chi noi dat chudi , chiéu dai t6i da cia chudi , va con
tro chi téi tap tin .

l. Vdn dé sang dong mdi : Trong chuong trinh dém ki tu ta thdy so ki tu d€m dugc
bao gid ciing nho hon s6 byte ¢6 trong tap tin nay nhan dugc bang 1énh dir cia DOS . Khi ta
ghi mot tap tin van ban vao dia , C tu dong ghi vao dia ca hai ma CR va LF khi gap ma sang
dong mdi “\n” . Nguoc lai khi doc tap tin tir dia , cdc ma CR va LF dugc t6 hop thanh ma
sang dong mdi . Chuong trinh sau minh hoa thém vé ki thuét vao ra chudi , ndi dung tuong
tu 1énh type ctia DOS
Chuong trinh 3-8 :

#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
main(int argc,char *argv[])
{

FILE *{p;

char string[81];

clrscr();

if (argc!=2)

{

printf("Format c:\<ten chuong trinh> <ten tap tin>");

getch();

exit(1);

}
if ((fp=fopen(argv[1],"r"))==NULL)
{

printf("Khong mo duoc tap tin\n");

getch();

exit(1);

}

while (fgets(string,81,fp)!=NULL)
printf("%s",string);

fclose(fp);

getch();

return 0;
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m. Cdc tdp tin chudn va mdy in : Trén day ta da n6i dén cach thic ti€p nhan mot con
trd tham chi€u dén mot tap tin trén dia ctia ham fopen() , C dinh nghia lai té chuén cta 5 tap
tin chuén nhu sau :

Tén Thiét bi
in Thiét bi vao chudn (ban phim)
out Thiét bi ra chudn (man hinh)
err Thiét bi 161 chudn (man hinh)
aux Thiét bi phu tro chuin(cong noi tiép)
prn Thiét bi in chuan (mdy in)

Ta c6 thé dung céc tén ndy dé truy cap dén cac thiét bi . Chuong trinh sau diing ham fgets(0
va fputs() dé€ in noi dung mot tap tin ra mdy in
Chuong trinh 3-9 :
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
main(int argc,char *argv[])
{
FILE *fpl,*fp2;
char string[81];
clrscr();
if (argc!=2)
{
printf("Format c:\<ten chuong trinh> <ten tap tin>");
getch();
exit(1);
}
if ((fpl=fopen(argv([1],"r"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
if ((fp2=fopen("prn","w"))==NULL)
{
printf("Khong mo duoc may in\n");
getch();
exit(1);
}
while (fgets(string,81,fp1)!=NULL)
fputs(string,fp2);
fclose(fpl);
fclose(fp2);
getch();
return 0;

J

Trong chuong trinh trén mdy in dugc coi la tap tin c6 tén la prn
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n. Nhdp xudt dinh dang : Truéc day ta da dé cap dén nhap xuat ki tu . Nhitng s6 ¢6
dinh dang ciing c6 thé ghi 1én dia nhu cdc ki tu . Ta xét chuong trinh sau
Chuong trinh 3-10 :

#include <stdio.h>
#include <conio.h>
main()
{
FILE *p;
int i,n;
float x[4],y[4];
clrscr();
p=fopen("test.txt","w");
printf("Cho so cap so can nhapn =");
scanf("%d",&n);
fprintf(p,"%d\n" ,n);
printf("Cho cac gia tri x va y\n");
for (i=0;i<n;i++)
{
scanf(" %t %", &x[1],&y][1]);
fprintf(p,"%f  %f\n" x[i],y[i]);
}
fclose(p);

J

#include <stdio.h>
#include<conio.h>
#include <string.h>
void main()
{
FILE *{p;
char name[40];
int code;
float height;
int n,i;
clrscr();
fp=fopen("b.txt","w");
printf("Cho so nguoi can nhap : ");
scanf("%d",&n);
for (i=0;i<n;i++)
{
printf("Nhap ten , ma so va chieu cao : ");
scanf("%s%d%t" ,name,&code,&height);
fprintf(fp,"%s %d %t",name,code,height);
}
fclose(fp);
}

Chuong trinh 3-11 :
#include <stdio.h>
#include <conio.h>
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void main()
{
FILE *p;
int 1,n;
float x[4],y[4];
clrscr();
p=fopen("test.txt","r");
fscanf(p,"%d",&n);
for (1=0;i<n;i++)
{
fscanf(p," %f%f",&x[i],&y[i]);
printf("\n%.31%8.3f" x[i],y[i]);
}
fclose(p);
getch();
}

#include <stdio.h>
#include<conio.h>
#include <string.h>
void main()
{

FILE *tp;

char name|[2];

int code,n,i;

float height;

clrscr();

fp=fopen("b.txt","r");

fscanf(fp,"%d",&n);

for (1=0;i<n;i++)

{
fscanf(fp," %s%d%f\n" ,name,&code,&height);
printf("%s%3d%8.3f\n" ,name,code,height);
}
fclose(fp);
getch();
}

§3. KIEU NHI PHAN VA KIEU VAN BAN

1. Ma sang dong theo hai kiéu : Trong dang van ban , mot ki tu chuyén dong tuong ting
v6i 2 ma CR va LF khi ghi vao tap tin trén dia . Nguoc lai khi doc , t6 hop CR/LF trén dia
twong tng véi ki tu sang dong méi . Tuy nhién néu md& tap tin theo kiéu nhi phan thi 2 ma
CR va LF Ia phan biét nhau . Tir d6 so ki tur ma chuong trinh dém dugc khac véi truong hop
ma tap tin bing kiéu van ban

Chuong trinh 3-12 : Chuong trinh dém s6 ki tu biang cdch md tap tin theo kiéu nhi phan
#include <stdio.h>

#include <stdlib.h>
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#include <conio.h>
void main(int argc,char *argv[])
{
FILE *tp;
char string[81];
int count=0;
clrscr();
if (argc!=2)
{
printf("Format c:\<ten chuong trinh> <ten tap tin>");
getch();
exit(1);
}
if ((fp=fopen(argv[1],"rb"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
while (getc(fp)!=EOF)
count++;
fclose(fp);
printf(""Tap tin %s co %d ki tu",argv[1],count);
getch();
}

2. Ma két thic tap tin theo 2 Kkiéu : Su khac biét thit hai khi m& tap tin theo kiéu nhi phan
hay kiéu ki tu con 1a & chd nhin nhan ki tu két thidc tap tin . N6i chung cac tap tin déu duoc
quan Ii theo kich thuGc ctia né va khi doc hét s6 byte da chi ra trong kich thudc tap tin thi
dau hiéu EOF sé& dugc thong bao , dau hiéu dé ung v6i ma 1Ah(hay 26 & hé 10) . Khi déng
tap tin van ban , ma 1A s& dugc tu dong chén vao cudi tap tin d€ 1am dau hiéu két thic tap
tin (tuong duong ma Ctrl-Z) . Do vay néu bang cah nao do ta chén ma 1A vao mot vi tri giita
tap tin , thi khi md tap tin theo ki€u van ban va doc dén ma nay chuong trinh doc s& ngiing
han vi chinh liic d6 ham doc phat sinh gia tri -1 dé bdo cho chuong trinh 1a da két thiic tap
tin . Néu da luu s6 vao tap tin theo dang nhi phan thi khi m& tap tin can phai mé theo dang
nhi phan . Néu khong s& c6 mot s6 nao d6 1a 1A va viéc doc tap tin theo kiéu vin ban sé& két
thic ngoai y dinh . Tuwong tu , véi tap tin m& theo ki€u nhi phan ma 10 khong dugc nhin
nhan 12 ma sang dong mdi vi khong dugc xem 12 tuong tng véi t6 hop CR/LF nita.

3. Chuong trinh minh hoa : Chiing ta xét mot chuong trinh dung ki€u nhi phan dé khao sat
tap tin .

Chuong trinh 3-13 :

#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

#define length 10

#define true 0O

#define false -1

void main(int agrc,char *argv[])

{
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FILE *tp;
int ch;
int j,noteof;
unsigned char string[length+1];
clrscr();
if (agrc!=2)
{

printf("Dang c:\<ten chuong trinh> <ten tap tin>");

getch();
exit(1);
}
if ((fp=fopen(argv[1],"rb"))==NULL)
{
printf("Khong mo duoc tap tin\n");
getch();
exit(1);
}
noteof=true;
do
{
for (j=0;j<length;j++)
{
if ((ch=getc(fp))==EOF)
noteof=false;
printf("%3x",ch);
if (ch>31)
*(string+j)=ch;/* ki tu in duoc*/
else
*(string+j)=".";/* ki tu khong in duoc*/
}
*(string+j)="\0";
printf(" %s\n",string);
}
while (noteof==true);
fclose(fp);
getch();
}

4. Cac ham fread va fwrite :

a. Ghi cdu triic bang fwrite : Ta xét mot chuong trinh ghi c4u tric 1én dia . Trong
chuong trinh ta dung ham fread() . Ham nay c6 4 d6i so : dia chi dé ghi c4u triic , kich thudc

clia cdu tric , s6 cau tric s€ ghi va con tro chi téi tap tin .

Chuong trinh 3-14 :
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
void main()
{
char chso[10];
FILE *tp;
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struct nguoi {
char ten[30];
nt so;
float cao;
tnv;
clrscr();
if((fp=fopen("nhanvien.rec","wb"))==NULL)
{
printf("Khong mo duoc file\n");
getch();
exit(1);

printf("\nCho ten : ");

gets(nv.ten);

printf("Cho ma so : ");

gets(chso);

nv.so=atoi(chso);

printf("Cho chieu cao :");

gets(chso);

nv.cao=atof(chso);

fwrite(&nv,sizeof(nv),1,fp);

printf("Tiep tuc khong y/n?");

}
while(getch()=="y");
fclose(fp);

}

b. Poc cdu tricc bang fread : Ta dung ham fread() dé doc cu tric ghi trén mot tap

tin . Céc d6i so0 cua fread() cling giong nhu fwrite() . Ham fread() tra vé s6 ctia nhitng muc
da dugc doc t6i . Néu tap tin da két thic no cho tri am . Ta xét vi du sau :
Chuong trinh 3-15 :
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
void main()

{

FILE *fp;
struct nguoi {
char ten[30];
nt so;
float cao;
nv;
clrscr();

if((fp=fopen("nhanvien.rec","rb"))==NULL)
{
printf("Khong mo duoc file\n");
getch();
exit(1);
}
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do
{
printf("\nTen :%s\n",nv.ten);
printf("Ma so :%03d\n",nv.so);
printf("Chieu cao :%.2f\n" ,nv.cao);

}
while (fread(&nv,sizeof(nv),1,fp)==1);
fclose(fp);
getch();
}

c. Ghi mdng bdng fwrite() : Him fwrite() cling ding ghi mang 1én dia . Ta xét vi du

sau :

Chuong trinh 3-16 :

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

int table[10]={1,2,3,4,5,6,7,8,9,10};
void main()

{

FILE *{p;
clrscr();
if((fp=fopen("table.rec","wb"))==NULL)
{
printf("Khong mo duoc file\n");
getch();
exit(1);
}
fwrite(table,sizeof(table),1,fp);
fclose(fp);
}

d. Poc mang bang fread() : Sau khi ghi mang lén dia ta c6 thé doc cdc phan tir clia

mang tir dia bang ham fread().
Chuong trinh 3-17 :

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

void main()

{

FILE *tp;

int a[10];

nt i;

clrscr();

if((fp=fopen("table.rec","rb"))==NULL)
{
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printf("Khong mo duoc file\n");
getch();
exit(1);
}
for (1=0;i<10;1++)
{
fread(a,sizeof(a),10,fp);
printf('"\%3d",a[i]);
}
fclose(fp);
getch();
}

e. Vi du vé co so dit liéu : Ta xét chuong trinh quan 1i nhan vién véi cédc tap tin trén

dia nhu sau :
Chuong trinh 3-18 :
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#define true 1
struct nguoi {

char ten[30];

int so;

float cao;

b

struct nguoi nv[10];
int n=0;
char numstr[10];

void main()
{

char ch;

void newname(void);

void listall(void);

void wfile(void);

void rfile(void);

clrscr();

while (true)

{
printf("\nGo 'e' de nhap nhan vien moi\n");
printf("Go 'I'de liet ke nhan vien\n");
printf("Go 'w' de ghi len dia\n");
printf("Go 'r'de doc file tu dia\n");
printf("Go 'q' de ket thuc chuong trinh\n\n");
ch=getch();
switch (ch)
{
case 'e:newname();
break;
case 'l'":listall();
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break;
case 'w"wfile();
break;
case 'r'":rfile();
break;
case 'q': exit(1);
default : printf("Nhap sai ki tu , chon lai!");

}
}

void newname()
{

char numstr[81];
printf("\nBan ghi so %d\nCho ten : ",n+1);
gets(nv[n].ten);
printf("Cho ma so co 3 chu so : ");
gets(numstr);
nv[n].so=atoi(numstr);
printf("Cho chieu cao :");
gets(numstr);
nv[n++].cao=atof(numstr);

}
void listall()

{ . .
int j;
if (n<1)
printf("Danh sach rong\n");
for (j=0;j<n;j++)
{
printf("\nBan ghi so %d\n",j+1);
printf(""Ten :%s\n" ,nv[j].ten);
printf("Ma nhan vien : %3d\n",nv[j].so);
printf("Chieu cao :%4.2f\n" ,nv[j].cao);
}
}

void wfile()
{
FILE *tp;
if (n<1)
{
printf("Danh sach rong , khong ghi\n");
getch();
exit(1);
}
if ((fp=fopen("nv.rec","wb'"))==NULL)
{
printf("Khong mo duoc file\n");
getch();
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fwrite(nv,sizeof(nv[0]),n,{p);
fclose(fp);
printf("Da ghi %3d ban ghi len dia\n",n);
}
}

void rfile()
{
FILE *tp;
if ((fp=fopen("nv.rec","rb"))==NULL)
{

printf("Khong mo duoc file\n");
getch();
exit(1);

else
{
while(fread(&nv[n],sizeof(nv[n]),1,fp)==1)
{
clrscr();
printf("Ban ghi so %3d\n",n+1);
printf(""Ten nhan vien :%s\n" ,nv[n].ten);
printf("Ma nhan vien :%3d\n",nv[n].so);
printf("Chieu cao cua nhan vien :%.2f\n",nv[n].cao);
getch();
n++;
}
fclose(fp);
printf("Xong ! Tong so ban ghi da doc %3d\n",n);
}
}

§4. CAC FILE NGAU NHIEN

Céc tap tin dé cap trudc day la cac tap tin tudn tu , nghia 1a tap tin ma khi doc hay ghi
dé theo ché€ do tuan tu tir ddu dén cudi tap tin . D6 véi tap tin tudn tu ta khong thé doc hay
ghi mot cach truc ti€p tai mot vi tri bat ki trén tap tin . Tap tin ngiu nhién cho phép ta truy
cap ngau nhién vao nhiing vi tri can thiét trén tap tin . Cac ham dung khi truy cap tap tin
ngau nhién 1a :
rewind() : di chuyén con tro tap tin vé diu tap tin
Cu phép : void rewind(FILE *fp);

fseek() : di chuyén con tro tap tin vé vi tri mong mudn
Cu phép : int fseek(FILE *fp , long sb , int xp)
fp - con tro tap tin
sb - s6 byte can di chuyén
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Xp - vi trf xuat phdt ma viéc dich chuyén duco bat ddu tir d6 . xp c6 thé cé céc
gid tri sau :
xp=SEEK_SET hay 0 : xuit paht tir dau tap tin
xp=SEEK_CUR hay 1 : xuat phat tir vi tri con tro hién tai
xp=SEEK_END hay 2 : xuit paht tir cudi tap tin
ftell() : cho biét vi tri hién tai cua con tro tap tin

Ta xét chuong trinh vi du sau :

Chuong trinh 3-19 :

#include <stdlib.h>

#include <stdio.h>

#include <conio.h>

void main()

{

struct nguoi {

char ten[30];
nt so;
float cao;
nv;

int recno;

FILE *tp;

long int offset;

clrscr();

if ((fp=fopen("nhanvien.rec","r"))==NULL)
{
printf("Khong mo duoc file\n");
getch();
exit(1);
}
printf("Ban muon doc ban ghi thu may : ");
scanf("%d",&recno);
recno--;
offset=recno*sizeof(nv);
if (fseek(fp,offset,0)!=0)
{
printf("Khong di chuyen duoc con tro file toi do\n");
getch();
exit(1);
}
fread(&nv,sizeof(nv),1,{p);
printf("Ten :%s\n" ,nv.ten);
printf("Ma nhan vien : %3d\n",nv.so);
printf("Chieu cao :%4.2f\n" ,nv.cao);
getch();

§5. LOI VAO RA

No6i chung , khi md tap tin thanh cong ta c6 thé ghi 1én n6 . Tuy nhién , nhiéu trudng
hop khong m& duge tap tin nhung ta khong biét 16i do dau . Dé xdc dinh 116i ta ding ham
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ferror() . Ham nay c6 d6i s6 1a con tro tap tin . Ham s€ ¢6 gia tri khong néu khong ¢6 16i gi .
Nguoc lai ham cho gi4 tri khac khong . Ta ciing ¢ thé dung ham perror() dé chi noi dung
161 .
Chuong trinh 3-20 :
#include <stdio.h>
#include<conio.h>
#include <string.h>
#include <stdlib.h>
void main()
{
FILE *{p;
char name[40],numstr[10];
int code;
float height;
int n,i;
clrscr();
fp=fopen("a:\newfile.txt","w");
printf("Cho so nguoi can nhap : ");
gets(numstr);
n=atoi(numstr);
for (i=0;i<n;i++)
{
printf("Nhap ten : ");
gets(name);
printf("Nhap ma so : ");
gets(numstr);
code=atoi(numstr);
printf("Nhap chieu cao : ");
gets(numstr);
height=atof(numstr);
fprintf(fp,"%s %d %f" ,name,code,height);
if (ferror(fp))
{
perror("Loi ghi file ");
getch();
exit(1);
}
}
fclose(fp);
}
Sau 16i do ta ghi , trinh bién dich s& thong béo 16i cu thé trong cau * Loi ghi file : no
such file o directory”

§6. VAO RA G MUC HE THONG
1.Cé4c tap tin tiéu dé va bién chudn : Trong cdch vao ra & miic hé thong , ta phai khoi tao
bo dém roi dat dit liu vao do truée ghi hay doc . Vao ra & mitc hé thong c6 1oi & chd lugng

ma it hon vao ra chudn va t6c do s& nhanh hon . Dé dung cdc ham cap 1 ta phai can cdc tap
tin tiéu dé sau :
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io.h - chita cac prototype cua cac ham cép 1
fentl.h - chita cdc dinh nghia quyén truy cap
sys/stat.h - ché cac dinh nghia thudc tinh
dé.h - chita cac thudc tinh theo DOS
2. Tom tat cac ham : creat - tao tap tin maéi
_creat - tao tap tin mdi theo ki€u nhi phan
open - mo tap tin
_open - ma& tap tin da ton tai
close va _close - dong tap tin
chmod - thay déi thudc tinh cta tap tin
_chmode - thay déi thudc tinh cta tap tin theo kiéu DOS
perror - thong bdo 16i (stdlib.h)
write - ghi mot day céc byte
read - doc mot day cac byte
Iseek - dung di chuyén con trd vi tri
3. Poc tap tin theo cach vao ra hé thong : Ta c6 chuong trinh doc tap tin tir dia va hién thi
1én man hinh theo cach vao ra hé thong .
Chuong trinh 3-21 :
#include <conio.h>
#include <stdlib.h>
#include <stdio.h>
#include <fcntl.h>
#include <io.h>
#define BUFFSIZE 512
char buff[BUFFSIZE];
void main(int argc,char *argv[])
{
int inhandle,bytes,i;
clrscr();
if (argc!=2)
{
printf("Dang <ten chuong trinh> <ten tap tin>");
getch();
exit(1);
}
if ((inhandle=open(argv([1],0_RDONLYIO_BINARY))<0)
{
printf("Khong mo duoc file\n");
getch();
exit(1);
}
while ((bytes=read(inhandle,buff,BUFFSIZE))>0)
for (i=0;i<bytes;i++)
putch(buff[i]);
close(inhandle);

}

4. Khéi tao bo dém : Trong chuong trinh ta phai dinh nghia bo dém bang phat biéu
#define BUFFSIZE 512
char buff[BUFFSIZE)]
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Nho d6 ta doc duoc dit liéu tir dia vao bo dém buff . Vi DOS , kich thudc bd dém nén chon
1a boi s6 ctia 512.
5. Mo mot tap tin : Ciing giong nhu vao ra bang ham cép 2 , ta phai mo tap tin trude khi
doc hay ghi bang phét biéu :

inhandle=open(argv[1],0_RDONLY | O_BINARY);
Biéu thic nay thiét 1ap su lién lac gifta tap tin va hé diéu hanh . Trong bi€u thic ta cAn mot
hang lag oflag 1a ddu hiéu cho biét mitc do dung tap tin .

oflag y nghia
O_APPEND | Dat con tro & cudi tap tin
O_CREAT Tao tap tin mdéi dé ghi(khong c6 hiéu qua néu tap tin da cd )
O_RDONLY | M& mot tap tin dé chi doc
O_RDWR M6 mot tap tin dé chi doc hay ghi
O_TRUNC | M& va cit bo bét tap tin
O_WRONLY | M6 tap tin dé ghi
O_BINARY | M4 tap tin ki€u nhi phan
O_TEXT MG tap tin kiéu vin ban

6. Danh s6 cua tap tin : Trong vao ra chudn , con tro tap tin s&€ nhan duoc ngay khi goi ham
fopen() con trong nhap xudt bang ham cédp 1 ta nha duoc gia tri nguyén goi 1a danh s6 cua
tap tin . Pay 1a s6 gdn cho mot tap tin cu thé dé tham chi€u dén tap tin ndy . Néu ham open()
cho ta gid tri -1 nghia 1a danh s6 khong ding va phat sinh 16i .
7. Poc tap tin vao bo dém : Dé doc tap tin vao bo dém ta dung Iénh :
byte = read(inhandle , buff , BUFSIZE);
Ham nay c6 3 d6i s6 : danh s6 cla tap tin , dia chi cia bd dém va s6 byte cuc dai can doc .
Gia tri cua ham read() chi ra s6 byte da doc dugc .
8. Pong tap tin : D€ dong tap tin ta ding lénh
close(inhandle);
9. Thong bao 16i : Khi ham open() cho gid tri -1 , nghia 1a ¢6 16i . Dang 16i s& duoc doc
bang perror() . Ta ¢6 chuong trinh vi du
Chuong trinh 3-22 :
#include <conio.h>
#include <stdlib.h>
#include <stdio.h>
#include <fcntl.h>
#include <io.h>
#define BUFFSIZE 512
char buff[BUFFSIZE];
void main(int argc,char *argv[])
{
int inhandle,bytes,i;
clrscr();
if (argc!=2)
{
printf("Dang <ten chuong trinh> <ten tap tin>");
getch();
exit(1);
}
if ((inhandle=open(argv[1],0_RDONLYIO_BINARY))<0)

41



{
perror("Khong mo duoc file\n");

getch();
exit(1);
}
while ((bytes=read(inhandle,buff,BUFFSIZE))>0)
for (i=0;i<bytes;i++)
putch(buff[i]);
close(inhandle);

}

10. Thao tac trén bo dém : Viéc dua tap tin vao bo dém c6 1gi 1a cho phép truy cap trén bd

dém thay vi trén tap tin . Lam nhu vay nhanh hon truy cap trén dia .
Chuong trinh sau cho phép tim mot tir trong mot tip tin van ban .
Chuong trinh 3-23 :

#include <conio.h>

#include <stdlib.h>

#include <stdio.h>

#include <fcntl.h>

#include <string.h>

#include <io.h>

#define BUFFSIZE 1024

char buff[BUFFSIZE];

void main(int argc,char *argv[])
{
int inhandle,bytes;
void search(char *,int);
clrscr();
if (argc!=3)
{
printf("Dang <ten chuong trinh> <ten tap tin> <tu can tim>");
getch();
exit(1);
}
if ((inhandle=open(argv[1],0_TEXT))<0)
{
printf("Khong mo duoc file %s\n",argv([1]);
getch();
exit(1);
}
while ((bytes=read(inhandle,buff,BUFFSIZE))>0)
search(argv[2],bytes);
close(inhandle);
printf("Khong tim thay");
getch();
}

void search(char *cau,int buflen)

{
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char *p,*ptr;
ptr=buff;
while ((ptr=memchr(ptr,cau[0],buflen))!=NULL)
if (memcmp(ptr,cau,strlen(cau))==0)
{
printf(""Tu xuat hien lan dau trong cau tai vi tri %d:\n",ptr-buff+1);
for (p=ptr;p<ptr+strlen(cau);p++)
putch(*p);
exit(1);
}
else
ptr++;

}

11. Ham dung bo dém : Ham search() 1a chuong trinh con minh hoa cich dung bo dém . Ta
c6 mdt ham memchr() dang :

ptr = memchr(ptr , cau[0] , buflen);
Ham nay ding dé tim vi tri ctia ki tu cau[0] trong chubi chi bdi ptr va do f\dai ctia phan can
tim trong bo dém Ia buflen . Chuong trinh sé truyén argv[2] cho cau . Ham nay cho gia tri
NULL khi khong tim thay ki tu can tim . Nguoc lai né s€ cho dia chi ctia ki tu da tim thay
trong bo dém . Viéc so sanh cdc chudi cau va chudi ptr duoc tién hanh nhd ham memcmp
trong cau 1énh :

if ((memcmp(ptr,cau,strlen(cau))==0)
Ham nay ciing c6 3 d6i so6 1a : chudi thu nhét ptr , chudi thu hai cau va do dai can so sanh
strlen(cau)
12. Ghi lén tap tin : Ghi thong tin lén tap tin phic tap hon doc tir tap tin . Ta c6 chuong
trinh vi du sau diing dé chép tir mot tap tin ndy sang tap tin khéc.
Chuong trinh 3-24 -
#include <conio.h>
#include <stdlib.h>
#include <stdio.h>
#include <fcntl.h>
#include <io.h>
#include <sys\stat.h>
#define BUFFSIZE 4096
char buff[BUFFSIZE];

void main(int argc,char *argv[])

{

int inhandle,outhandle,bytes;

clrscr();
if (argc!=3)
{
printf("Dang <ten chuong trinh> <ten tap tin 1> <ten tap tin 2>");
getch();
exit(1);
}
if ((inhandle=open(argv[1],0_RDWRIO_BINARY))<0)
{
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printf("Khong mo duoc file %s\n",argv[1]);
getch();
exit(1);
}
if ((outhandle=open(argv[2],0_CREATIO_WRONLYIO_BINARY,S_IWRITE))<0)
{
printf("Khong mo duoc file %s\n",argv([2]);
getch();
exit(1);
}
while ((bytes=read(inhandle,buff,BUFFSIZE))>0)
write(outhandle,buff,bytes);
close(inhandle);
close(outhandle);
printf("Da chep xong");
getch();

Trong vi du trén ta m& mot lic 2 tap tin v6i danh s6 1a inhamdle va outhandle Biéu
thitc m& tap tin nguén khong c6 gi dic biét con biéu thiic md tap tin dich ¢6 dang :
outhandle = open(argv[2] ,0_CREAT | O_WRONLY | O_BINARY , S_IWRITE)
v6i  O_CREAT dé tao tap tin trén dia

O_WRONLY dé chi ghi lén tap tin

O_BINARY dé md tap tin theo kiéu nhi phan
Khi mé tap tin véi O_CREAT , d6i thit 3 cua open() 1a mot trong 3 tri :

S _IWRITE : chi cho phép ghi Ién tap tin

S _IREAD : chi cho phép doc tir tap tin

S_IWRITE | S_IREAD : cho phép doc va ghi 1én tap tin

Pé dung cdc tri nay phai khai bdo #include <sys\stat.h> sau khai bdo
#include<fcntl.h> . Ham write() ¢é do6i tuong tu nhu read() . Trong vong lap while ham
read() bao s byte doc duoc qua bién bytes va ham write() s€ biét s6 bytes can ghi vao tap
tin dich . Trong chuong trinh ta ding bo dém véi kich thuéc kha 16n dé chuong trinh chay
nhanh .
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CHUGNG 4 : BO NHG VA HIEN THI KI TU

§1. KHAI NIEM CHUNG
Trong phan nay ta s& xem xét viéc xir If hién thi ki tu bang cach xam nhap truc tiép
vao bo nhd (direc memory access-DMA) . Ta s& tim hiéu ciach xam nhap truc ti€p man hinh
. Cach nay nhanh hon la dung cac ham ctia C.

§2. CAC TOAN TU BITWISE

1. Toan tir bitwise and (&) : C ding 6 todn tl bitwise dugc tom tét trong bang sau

Phép todn Ki hiéu
and &
or I
Xor A
dich phai >>
dich trai <<
dao ~

Céc phép todn nay c6 thé ap dung cho dit liéu kiéu int , char nhung khong dp dung
cho so float .

Toén tir & (khdc vé6i and logic &&) cin hai todn hang c6 ki€u giong nhau . C4c toan
hang nay dugc and bit v6i bit . Todn tir & thudng dung ki€ém tra xem mot bit cu thé ndo d6
¢6 tri 1a bao nhiéu . Vi du dé kiém tra bit thit 3 cua bién ch c6 tri 1 hay 0 ta dung phép todn :

ch &0x08;
2. Toan tir or : Toan t&r or (khac or logic | I) thuong dung két hgp cac bit tir cac bién khac
nhau vao mot bién duy nhat . Vi du ta c6 hai bién la chl va ch2 va gia skt cac bit tir 0..3 cua
ch1 chita cac tri mong muon con céc bit 4..7 ctia ch2 chita cac tri mong muén . Khi viét :

a = chllch2;
thi ca 8 bit ctia a déu chia tri mong muodn .
3. Toan tuir dich phai >> : Toan tlr nay lam viéc trén mot bién duy nhat . Todn ti nay dich
ting bit trong todn hang sang phai . So bit dich chuyén dugc chi dinh trong s6 di theo sau
toan tir . Viéc dich phai mot bit dong nghia véi viéc chia toan hang cho2 . Vidu: 01110
0 10 dich sang phai 1 bit s€ la

00111001
4. Doi tir s6 hex sang so6 nhi phan : Ta dung céc toan tir bitwise dé déi mot so tir hé hex
sang h¢ 2 . Chuong trinh nhu sau :
Chuong trinh 4-1 :
#include <conio.h>
#include <stdio.h>

void main()
{
int i,num,bit;
unsigned int mask;
char string[10],ch;
clrscr();
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mask=0x8000;
printf("\nBan cho mot so : ");
scanf("%x",&num);
printf("Dang nhi phan cua so %x la : ",num);
for (1=0;i<16;1++)
{
bit=(mask&num)? 1 : 0;
printf("%d",bit);

if (i==7)
printf(" ");
mask >>=1;

}
printf("\nBan muon tinh tiep khong(c/k)?");
ch=getch();
}
while (ch=='c");
getch();
}

Trong chuong trinh trén ta dung vong lap for d€ duyét qua 16 bit clia bién nguyén tir
trai qua phai . Loi ctia van dé 1a cdc phat biéu :

bit = (mask&num)? 1 : 0;

mask >>=1
Trong phat biéu dau tién mask 12 bién chi c6 mot bit 1 duy nhét & phia trdi nhat . Mask nay
duoc & v6i num dé xem bit trdi nhat cia num c6 12 1 hay 1a 0 . Néu két qua khac O (true) bit
tuong Gng cta num la 1 con ngugc lai bit twong tng 1a 0 . Sau moéi 1an & mask duoc dich tréi
1 bit dé x4c dinh bit ti€p theo clia num 12 0 hay 1 .
5. Cac toan tir bitwise khac :

a. Todn tw xor ™ : Toan tlr xor tra ve tri 1 khi chi c6 1 bit chit khong phai 2 bit ¢ tri
la 1

el Ll =] =)
— o=
O|—= O

Todn tir xor can khi lat bit nghia 1a hodn chuyén gitta 1 va 0 vi 1 xor v6i 112 0 va 1 xor véi 0
12 1. Vi du dé€ lat bit thi 3 trong bién ch ta dung :
ch A 0x08
b. Todn tu dich phdi << : Toan tlr nay tuong tu toan tir dich trdi . Gia tri ctia bit chén
vao bén phai luon luon bang 0 . Dichphai tuong Gng véi viéc nhan s6 d6 cho 2 .
¢. Todn tu ddo : Todn tr nay 1a toan to mot ngoi . N6 tdc dong 1én cac bit cua todn
hang va dao tri cua bit tir 1 sang 0 va tir O sang 1 . Pao 2 lan mot s6 ta lai nhan duoc so cii .
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§3. BO NHG MAN HiNH

1. Khai niém chung : Man hinh thong thuong cé 25 dong va moi dong c6 80 ki tu . Nhu
vay toan bo man hinh ¢6 2000 ki tu . Méi ki tu trén man hinh tuong tng véi mot dia chi cu
thé trong bo nhé man hinh . Mdi ki tu dung 2 byte ctia bo nhd nay : byte thit nhat chita ma
ASCII ctia ki tu (tr 0 d€n 255 nay tir O dén ff)va byte thit 2 chira thuoc tinh cua né . Nhu vay
dé hién thi 2000 ki tu , bo nhé man hinh phai cdn 4000 byte . BO nhé man hinh don sic bat
dau tai BOOOh va két thidc tai BOF9F . Néu ta ¢c6 man hinh mau thi viing nhé cho ché€ do van
ban s& bat dau tir BSOOOh va két thic tai BSF9F . Khi mu6n hién thi ki tu trén man hinh ,
doan trinh thu vén C s& goi doan trinh ROM-BIOS dé dat ki tu can hién thi vao dia chi tuong
ung trong bo nhé nam hinh. Néu mudn c6 toc do nhanh , hay cheén truc ti€p cac gia tri trén
vao vung nhé man hinh .

2. Con tro far : Khi biét dia chi , cach thong dung dé dua gi4 tri vao bo nhé 1a diing con trd
. Do vay néu ta can dua ki tu vao vi tri dau tién clia ving nhé man hinh thi ta viét :

int *ptr ;

ptr = 0xB800;

*(ptr)=ch;

Poan chuong trinh trén ¢6 vé hop 1i nhung lai khong lam viéc vi bién con tro thong
thuong c6 hai byte trong khi dia chi BOOOOh lai dai 5 chit s6 (2,5 byte) . Li do dan dén tinh
trang nay 1a do con trd thudong diung dé chita dai chi nim trong mot doan duy nhat ma thoi .
Trong ho 8086 , mot doan dai 10000h hay 65535 byte . Bén trong ciac doan dia chay tur Oh
dén FFFFh . Thong thudng céc dit liéu ctia chuong trinh C nam trong mot doan nén dé tham
nhap céc dia chi nam ngoai doan ta phai duing mot co ché khac . Bén trong 8086 , tinh trang
nay duoc khic phuc bang cdch dung cdc thanh ghi goi 1a thanh ghi doan . C4c dia chi ndm
ngoai doan duco tao 1ap bang t6 hop dia chi doan va dia chi offset .

[(B]oJo]o]

o[ 7 [D] o]

[ B]0[7[D]o0]

Trong hinh trén dia chi doan BOOOh duogc dich trdi 4 bit r6i cong véi dia chi offset 07DO0 tao
ra dia chi tuyét d6i BO7DOh.
3. Dung dia chi doan : offset trong C : Nhu vay khi dia chi nam bén ngoai doan dit liéu , C
dung t6 hgp doan : offset va yéu cdu dang biéu dién 32 bit(4 byte , 8 chit s6 hex) vé6i 4 chit
s0 cho dia chi doan va 4 chit s6 cho dia chi offset . Do vay C coi dia chi tuyét d6i BO7DO la
0xB00007D0 (BOOO va theo sau 1a 07D0) . Trong C con tro 32 dugc tinh bang cach dich dia
chi doan sang trdi 16 bit va cong véi dia chi offset . Do con tr6 thong thudng khong thé cat
giit dia chi dai 32 bit nén ta phai dung con trd far Con tro nay cat gitt dia chi dai 4 byte . Vi
vay chuong trinh s€ 1a :

int far *ptr ;

ptr = 0xB8000000;

*(ptr)=ch;
4. Dung mot ki tu dé t6 man hinh : Chiing ta diing con trd far dé ghi 1én man hinh 2000
ban sao ctia mot ki tu . Diéu nay tuong tu nhu ding putch() . Chuong trinh két thic ghi gb x
Chuong trinh 4-2 :
#include <conio.h>
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#include <stdio.h>
#define length 2000
void main()
{
int far *fptr;
int add;
char ch;
clrscr();
printf("Go vao mot ki tu , go lai de thay doi");
fptr=(int far*)0xB8000000;
while((ch=getche())!="x")
for (add=0;add<length;add++)
*(fptr+add)=chl0x0700;

Trong chuong trinh phat biéu :
*(fptr+add)=chl0x0700;
ding dé€ dién day ki tu 1én man hinh . Bién ch 1a ki tu muon dat vao bo nhd . Hing s6
0x0700 1a byte thudc tinh , ¢6 nghia 1a khong chdp nhdy , khong dam , chit trang trén nén
den .
Phét biéu khéc can giai thich :
fptr=(int far*)0xB8000000;
Ta ding d4u ngodc vi hang 0xB8000000 va bién int far fptr c¢6 kiéu khdc nhau : hing c6 vé
12 s6 nguyén dai con fptr lai 12 con trd chi dén kiéu int . Do d6 dé tranh nhic nhd cla trinh
bién dich ta can bién d6i kiéu lam hang tr& tthanh con trd far chi dén int. Man hinh c6 thé
duoc xem nhu mot mang hai chiéu géom cic hang va cot . Dia chi tuong Gng trong bo nhg
duoc tinh tir phép nhan s6 hiéu hang véi s6 luong cot trong mot hang roi cong két qua va so
hiéu cot véi dia chi bat dau ctia ving nhé man hinh . Ta ¢6 chuong trinh sau :
Chuong trinh 4-3 :
#include <conio.h>
#include <stdio.h>
#define rowmax 25
#define colmax 80

void main()
{

int far *fptr;
int row,col;
char ch;
clrscr();
printf("Go vao mot ki tu , go lai de thay doi");
fptr=(int far*)0xB8000000;
while((ch=getche())!="x")

for (row=0;row<rowmax;row-++)

for (col=0;col<colmax;col++)
*(fptr+row*colmax+col)=chl0x0700;

}

5.Trinh xir li van ban theo dong: Dé biét thén vé su tién loi clia con tro far ta xét thém mot
trinh x If van ban theo dong . Trinh x{ 1i nay chi lam viéc trén mot dong van ban . Ta sé
ti€n hanh theo 2 budc : dau tién 1a mot chuong trinh cho phép ngudi dung gé vao mot dong
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va di chuyén con nhdy t6i lui . C6 thé xod ki tu nhd di chuyén con nhay t6i d6 va ghi de lén
no . Chuong trinh nhu sau :
Chuong trinh 4-4 -
#include <conio.h>
#include <dos.h>

#define colmax 80

#define rarrow 77

#define larrow 75

#define video 0x10
#define ctrlc "\x03'

int col=0;

int far *fptr;

union REGS reg;

void main()
{
char ch;
void clear(void);
void cursor(void);
void insert(char);
fptr=(int far*)0xB8000000;
clear();
cursor();
while((ch=getch())!=ctrlc)
{

if (ch==0)
{
ch=getch();
switch (ch)
{
case rarrow : if (col<colmax)
++col;
break;
case larrow : if (col>0)
--col;
break;
}
}
else
if (col<colmax)
insert(ch);
cursor();

}
}

void cursor()

{
reg.h.ah=2;
reg.h.dl=col;
reg.h.dh=0;
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reg.h.bh=0;
int86(video,&reg,&reg);
}

void insert(char ch)
{
*(fptr+col)=chl0x0700;
++col;

}

void clear()
{ . .
int j;
for (j=0;j<2000;j++)
*(fptr+j)=0x0700;
}

Pé x04 man hinh ta dién s6 0 vao viing nhé man hinh véi thuoc tinh 07 . Sau d6é con
nhay duogc di chuyén vé ddu man hinh nho phuc vu 4n dinh vi trf con nhdy nhu sau :

ngat 10h

ah=0;

dh=s06 hiéu dong

dl= s6 hiéu cot

bh=s0 hiéu trang , thuong 1a 0

Phét bi€u switch dung dé dodn nhan cic phim duoc nhan 1a phim thuong hay phim
chiic nang . Phim miii tén ding tang giam col va goi ham cursor() dé di chuyén con nhdy t6i
d6 . Néu ki tu gb vao la ki tu thuong , né duoc chén vao nho ham insert() .
6. Byte thudc tinh : Mot ki tu trén man hinh dugc luu gitt boi 2 byte : mot byte 1a ma cua ki
tu va byte kia 1a thudc tinh cta né . Byte thudc tinh dugc chia 1am nhiéu phan , bit nao bang
1 thi thi thuoc tinh twong tng duoc bat . Bit thit 3 diéu khién do sang con bit thit 7 diéu
khién do chGp nhdy . Cac bit con lai 1a : 6 - thanh phan d6 ciia mau nén ; 5 - thanh phéan
green cua mau nén ; 4 - thanh phan blue ciia mau nén ; 2 - thanh phan d6 ctia mau chit ; 1 -
thanh phan green ctia mau chit ; O - thanh phan blue cia mau chit . Ta 1ap mot chuong trinh
dé dién ddy man hinh béang cédc ki tu chép nhdy .
Chuong trinh 4-5 :
#include <conio.h>
#include <stdio.h>
#define rowmax 25
#define colmax 80

void main()
{
int far *fptr;
int row,col;
char ch;
clrscr();
printf("Go vao mot ki tu , go lai de thay doi");
fptr=(int far*)0xB8000000;
while((ch=getche())!=x")
for (row=0;row<rowmax;row++)
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for (col=0;col<colmax;col++)

*(fptr+row*colmax+col)=chl0x8700;

Dé bat chép nhdy ta dé bit thit 7 thanh 1, 3 bit mau nén 0 , 1 va 2 dugc dat tri 1 nén

nén s€ l1a den . Byte thudc tinh ldc nay 1a 10000111 = 87h.

7. Chuong trinh dién thuéc tinh : D€ hiéu sau hon thudc tinh ctia ki tu ta xét chuong trinh

sau

Chuong trinh 4-6 :
#include <conio.h>
#include <stdio.h>
#define rowmax 25
#define colmax 80
void main()
{
int far *{ptr;
char ch,attr=0x07;
void fill(char,char);
clrscr();
printf("Go n cho chu binh thuong,\n");
printf("Go b cho chu xanh nuoc bien,\n");
printf("Go 1 cho chu sang,\n");
printf("Go ¢ cho chu chop nhay,\n");
printf("Go r cho chu dao mau\n");
while((ch=getche())!=x")
{
switch (ch)
{
case n'":attr=0x07;
break;
case 'b":attr=attr&0x88;
attr=attrl0x01;
break;
case '1:attr=attr0x08;
break;
case 'c:attr=attr0x80;
break;
case T:attr=attr&0x88;
attr=attrl0x70;
break;
}
fill(ch,attr);
}
}
void fill(char ch,char attr)
{
int far *{ptr;
int row,col;
fptr=(int far*)0xB8000000;
for (row=0;row<rowmax;row-++)
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for (col=0;col<colmax;col++)
*(fptr+row*colmax+col)=chlattr<<s;

Trong ham fill() ta c6 1énh
*(fptr+row*colmax+col)=chlattr<<s;
vi attr 1a ki tu nén phai dich trai 8 bit trudc khi két hgp véi ch .

8. Tro lai xu li van ban : Bay gio ching ta da biét thuoc tinh cta ki tu va ta s€ md rong

chuong trinh x1 If van ban bang cach thém vao viéc chén va huy bo ki tu ,d6i mau .
Chuong trinh 4-7 :
#include <conio.h>
#include <dos.h>
#define colmax 80
#define rarrow 77
#define larrow 75
#define video 0x10
#define norm 0x07
#define blue 0x01
#define bkspc 8
#define altu 22
#define ctrlc \x03'
int col=0;

int length=0;

int far *fptr;

union REGS reg;

void main()
{
char ch,attr=norm;
void clear(void);
void cursor(void);
void insert(char,char);
void del(void);
fptr=(int far*)0xB8000000;
clear();
cursor();
while((ch=getch())!=ctrlc)
{

if (ch==0)
{
ch=getch();
switch (ch)
{
case rarrow : if (col<length)
++col;
break;
case larrow : if (col>0)
--col;
break;

case altu : attr=(attr==norm)? blue:norm:;
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}

else

switch (ch)
{
case bkspc: if (Iength>0)
del();
break;
default : if (length<colmax)
insert(ch,attr);
}
cursor();
}
}
void cursor()
{
reg.h.ah=2;
reg.h.dl=col;
reg.h.dh=0;
reg.h.bh=0;
int86(video,&reg,&reg);

}

void insert(char ch,char attr)
{
nt i;
for (i=length;i>col;i--)
*(fptr+1)="*(fptr+i-1);
*(fptr+col)=chlattr<<8;
++length;
++col;

}

void del()
{ . .
int i;
for (i=col;i<=length;i++)
*(fptr+i-1)="*(fptr+i);
--length;
--col;

}

void clear()
{ . .
int j;
for (j=0;j<2000;j++)
*(fptr+j)=0x0700;
}
Khi gd t6 hop phim Alt+U s& lat bién attr qua lai gitta norm(thuoc tinh 07) va blue
(cho chit mau xanh - thuoc tinh 01) . Ham insert(0 c6 vong lap for ding dé tham nhap truc
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ti€p bo nhd va con tro far dé dich cac ki tu sang trai khi cin chén . Tién trimh dich phai bat
dau tir cudi cau dé tranh ghi de lén .

§4. CAC KIEU BO NHO TRONG C

1. Dia chi doan va offset : Trong C kiéu bo nhé 1a khdi niém dé chi vé luong cdc phan bo
nhG khac nhau ma chuong trinh c6 thé chi€ém . C cho phép 6 kiéu bo nhd 1a tiny , small ,
compact , medium , large va huge . Kiéu bo nhé mic dinh la small .

Bo vi xtr If dung céc thanh ghi 16 bit dé ghi dia chi . Thanh ghi 16 bit luu duoc ffffh
byte hay 65536 hay 64 Kb dia chi . Ving nhé ¢6 kich thudc nay goi 1a doan . D€ truy cap
dia chi ndm ngoai doan , bo vi xir 1i phai ding hai thanh ghi 1a thanh ghi doan va thanh ghi
offset . Dia chi thuc dugc tinh bang cach dich dia chi clia thanh ghi doan sang trai 4 bit roi
cong vai thanh ghi offset . Lam nhu vay ta danh dia chi dugc fffffh hay 1048576 = IMb .

2. Hai loai chi thi cia bo vi xir li : B vi xtt If ding hai ki thuat khac nhau dé tham chiéu dit
liéu trong bo nhG . Néu vi tri can tham chiéu nam trong doan 64Kb va doan nay da duoc chi
dinh trong thanh ghi doan thi bo vi xur If chi can ding mot 1énh duy nhat dé truy cap dit liéu .
Cach nay tuong ting véi viéc dung con trd near trong C va thuc hién rit nhanh . Trai lai néu
bo vi xir I can tham chi€u 6 nhé ndm ngoai doan thi d4u tién né phai thay déi dia chi doan
va sau doa la dia chi offset . Diéu nay tuong ung véi viéc dung con tro far trong C va thuc
hién kha cham .

3. Cac kiéu Compact , small , medium va large : C6 4 loai chi thi clia bo vi xir I ting v6i 4
kiéu bo nhé trong C

Kiéu Mai Dit lieu
small near near
medium | far near
compact | near far
large far far

Néu ma chuong trinh ndm gon trong mot doan 64 K va ma dit liéu nam gon trong
mot doan 64 K khéc thi ki€u bo nhd small 1a thich hop . Néu ma chuong trinh 16n hon 64 K
va ma dit liéu ndim gon trong mot doan 64 K khac thi hdy dung kiéu bo nhé medium. Néu
ma chuong trinh nhd hon 64 K vad ma dit liéu 16n hon 64 K thi hdy dung ki€u bo nhg
compact. Néu ca ma chuong trinh va ma dit liéu 16n hon 64 K thi hay dung ki€éu bo nhG
large .
4. Kiéu tyni va kiéu huge : Kiéu tyni duoc dung trong cac truong hop dic biét véi luong
b6 nhG cho ca ma chuong trinh 14n ma dit liéu nim gon trong mot doan . Kiéu nay duoc
dung dé tao ra tap tin dang *.com . Kiéu huge dugc ding chdo mot muc dit liéu (thudong la
mang ) ma ban than n6 16n hon 64K .

§5. TU CHUA DANH MUC THIET B|

Day 1a mot ving bo nhé dai 2 byte nam trong viing nhé thap c6 dia chi tuyét doi 1a
410h chita thong tin vé thi€t bi duoc noi v6i mdy tinh. D€ truy cio tir ndy ta dung con tr6 far
. Con tro s& chi t6i doan 0000 , dia xhi offset 1a 0410h va dugc biéu dién trong C Ia
00000410 hay 0x410

55
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S6 mdy in
dang c6
C6 lap may

in noi tiép——
C6 lap game
adaptor

S6 cong noi tiép

C6 lap chip
DMA

S6 6 dia
00=16
01=26
10=36
11=46

o

0 dia
Khong

dung
RAM mach

hé thong
| 00=16K
01=32K
11=64K
Kiéu man hinh
OI=mau 40 cot
10=mau 80 cot

11=don sac 80 cot

Dé xem xét timg bit va nhom bit trong tir nay chiing ta s& dung cac toan tir bitweise .
N6i chung ta s& dich tir chita danh muc thiét bi sang phai va dua cac bit cAn quan tam vao
phia phai cta tir va che céc bit khong quan tam & phdi trdi bang todn tir and . Ngoai tir chita
danh muc thiét bi ta c6 thé doc tir chita kich thudc b nhé tai dia chi 413h .

Chuong trinh 4-8 :
#define eqlist 0x410

#define memsiz 0x413

#include <conio.h>
#include <stdio.h>

void main()

{

int far *fptr;

unsigned int eq,data;

clrscr();

fptr=(int far *)eqlist;

eq="(fptr);

data=eq>>14;

printf("So may in la : %d\n",data);

if (eq&0x2000)

printf("Co may in noi tiep\n");

data=(eq>>9)&7;
printf("So cong noi tiep la :%d\n",data+1);

if (eq&1)
{

data=(eq>>6)&3;

printf("So dia mem la :%d\n",data);

}

else
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printf("Khong co dia mem\n");
data=(eq>>4)&3;
switch (data)
{
case 1: printf("Man hinh mau 40 cot\n");
break;
case 2: printf("Man hinh mau 80 cot\n");
break;
case 3: printf("Man hinh don sac 80 cot\n");
}
fptr=(int far *)memsiz;
printf("Dung luong bo nho :%dKbyte\n",*(fptr));
getch();

57



CHUONG 5 : TRUY CAP TRUC TIEP BO NHO

§1.CAC HAM TRUY CAP THEO PIA CHi PHAN POAN

1. Ham pokeb() : Dung dé gui mot ki tu value vao bd nhé tai dia chi phan doan off .
Nguyén mau ctia ham trong dos.h 1a :
void pokeb(unsigned seg,unsigned off , char value)
2. Ham peekb() : Nhan mot byte tai dia chi seg:off . Nguyén mau ctia ham trong dos.h 1a :
char peekb(unsigned seg,unsigned off)
3. Ham poke() : Giri mot s6 nguyén value vao b nhd tai dia chi seg:off . Nguyén méau cua
ham trong dos.h la :
void poke(unsigned seg,unsigned off , int value)
4. Ham peek() : Nhan mot word tai dia chi seg:off . Nguyén mau cua ham trong dos.h 1a :
void peek(unsigned seg,unsigned off )
5. Ham movedata() : Sao n byte tir dia chi seg_gui:off_gui dén dia chi seg_nhan:off_nhan .
Nguyén mau cua ham trong menu.h 1a :
void movedata(unsigned seg_gui,unsigned off_gui , unsigned seg_nhan,unsigned
off_nhan , int n)

§2. DOI TU DIA CHi PHAN DOAN SANG BIA CHi THUC

1. Doi tir dia chi thue : Dé d6i tir dia chi thuc sang dia chi phan doan ta ding macro sau :
unsigned FP_SEG(dia chi thuc)
unsigned FP_OFF(dia chi thuc)
2. Poi tir dia chi phan doan : Dé d4i tir dia chi phan doan sang dia chi thuc ta diing macro :
void far *MK_FP(seg:off)
Vi du : Sau khi thuc hién c4c cau lénh:
char buf[100]
unsigned ds,dx;
ds= FP_SEG(buf)
dx= FP_OFF(buf)
thi ds:dx chira dia chi cua namg buf .
Sau khi thuc hién cau lénh :
char *pchar;
pchar = (char *) MK_FP(0xb800:0)
thi pchar tr6 t6i dau bo nhé man hinh . Khi dé ta ¢6 thé dung céc lénh gdn dé truy cap truc
tiép t6i bo nhé man hinh .
Chuong trinh 5-1 : Lap chuong trinh xdc dinh dia chi clia mot ngat .
#include <dos.h>
#include <conio.h>
#include <stdio.h>
void main()
{
unsigned char far *p;
int n,k;
unsigned seg,off;
clrscr();
p=(unsigned char far*)MK_FP(0,0);
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while(1)
{
printf("\nSo hieu ngat(Bam 0 de ket thuc): ");
scanf("%d",&n);
if (n==0)
break;
k=(n-1)*4;
off=p[k]+256*p[k+1];
seg=p[k+2]+256*p[k+3];
printf("\nDia chi cua ngat %x : %x",seg,off);

S6 hiéu cua ngéit duoc danh so tir 0 nhung n dugc nhap tir 1 , moi ngat chi€m 4 byte
nén ta co
k=(n-1)*4;
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CHUONG 6 : PO HOA TRONG C

§1. KHAI NIEM CHUNG

Turbo C ¢6 khoang 100 ham d6 hoa . C4ac ham nay dugc chia 1am hai kiéu :
B Loai theo kiéu vin ban ( vi du ham tao ctra s )
B Loai theo kiéu do hoa

§2. HAM THEO KIEU VAN BAN

Céc ham nay dugc dung v6i man hinh don sdc hay man hinh d6 hoa . Ta phai dat vao
dau chuong trinh dong #include <conio.h> .
1. Cira s6 : Muc dich ctia cac haim d6 hoa theo kiéu van ban 1 tao ra cdc clra s6 . Clra s6 1a
vubgf hinh chit nhat trén man hinh ding dé giGi han viing xuat dit liéu . Néu ta soan thio
van ban trong ctta s6 thi con nhdy chi di chuyén trong pham vi ctia ctra s6 chit khong phai
toan bo man hinh . Ta xét mot chuong trinh tao ra cira s6 va dién diy vao d6 dong “ Xin
chao “
Chuong trinh 6-1 :
#include <conio.h>
#include <dos.h>
#define left 10
#define top 8
#define right 52
#define bot 21

void main()
{ . .
nt i;
clrscr();
window(left,top,right,bot);
textcolor(RED);
textbackground(GREEN);
for (1=0;i<100;i++)
{
cputs(" Xin chao ");
delay(100);
}
gotoxy(15,8);
cputs("Ket thuc");
getche();

}

Trong chuong trinh ta c6 ham :

window(x1,y1,x2,y2) ding dé &n dinh mot clra s6 c6 toa do goc trén trai 1a x1,y1 va
goc dudi phai 1a x2,y2

textcolor(RED) dé an dinh mau chit 1a do

textbackcolor(GREEN) dé 4n dinh mau nén vin béan 1a xanh 14 cay

gotoxy(x,y) dé di chuyén con nhdy vé toa do x,y
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cputs(string) dé dat chudi string trong mot ctra s6 . Khi gip bién clia ctra s6 chubi sé
duoc xuéng dong . Mau trong ché€ do d6 hoa duoc quy dinh nhu sau :

S6 Mau
0 BLACK

1 BLUE

2 GREEN

3 CYAN

4 RED

5 MAGENTA

6 BROWN

7 LIGHTGRAY
8 DARKGRAY
9 LIGHTBLUE
10 LIGHTGREEN
11 LIGHTCYAN
12 LIGHTRED

13 LIGHTMAGENTA
14 YELLOW

15 WHITE

2. Doi ché van ban : Mu6n doi ché mot vang hinh chit nhat ciia van ban tir noi ndy sang noi
khic ta duing ham movetext() . Ta xét chuong trinh sau tao ra mot cira s6 , dién day ctra s6
bang mot doan vin ban va doi clra s6 sang vi tri khac trén man hinh

Chuong trinh 6-2 :

#include <conio.h>

#include <dos.h>

#define left 26

#define top 7

#define right 65

#define bot 20

#define desleft 1

#define destop 1

#define numcolor 16

void main()
{ . .
nt i;
clrscr();
window(left,top,right,bot);
textbackground(GREEN);
for (1=0;i<100;1++)
{
textcolor(i%numcolor);
cputs(" Xin chao ");
delay(200);
}
delay(2000);
movetext(left,top,right,bot,desleft,destop);
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getche();
}
Ham movetext(x1,y1,x2,y2,x0,y0) dung di chuyén ctra s6 x1,y1,x2,y2 dén vi tri méi

ma toa do gbc trén trai bay gio la x0,y0 .
3.Luu trit va phuc hoi man hinh vin ban : Ta c6 thé luu trit mot viing van ban hinh chit
nhat trén man hinh va sau dé phuc hoéi lai tai mot vi tri nao d6 trén man hinh . Nho vay ta ¢6
thé tao mot clra s6 nho trén dau van ban hién hanh . Ta xét vi du sau
Chuong trinh 6-3 :
#include <conio.h>
#include <dos.h>
#define left 1
#define top 1
#define right 80
#define bot 25
int buf[80][25];
void main()

{

nt 1,x,y;

clrscr();
for (1=0;1<300;i++)
cputs(" Turbo C");

getche();
gettext(left,top,right,bot,buf);
clrscr();
getch();
puttext(left,top,right,bot,buf);
getch();

}

Chuong trinh Iuvu toan b0 man hinh vao vung dém c6 tén la buf nhé ham
gettext(x1,y1,x2,y2,buf) lvu vn trong hinh ch#t nhat x1,y1,x2,y2 vao bi€n buf . Ham
puttext(x1,y1,x2,y2,buf) dat lai van ban trong hinh chit nhat x1,y1,x2,y2 luu bai bién buf ra
man hinh .

3. Mot s6 ham do6 hoa van ban khac :

void clreol(void) : xoa dén cuo6i dong

int cprintf(const char *format) dua ki tu ra mot ctlta s6

void textattr(int newattr) an dinh mau cuing ldc cho van ban va nén

void gettextinfo(struct text_info *r) : doc cdc thong tin nhu kiéu man hinh , vi trf va kich
thuéc clra s6 , mau nén va van ban ,vi trf con nhay

void normvideo(void) tra lai do sang cii

void insline(void) : chen thém mot dong

void delline(void) xod mot dong

void hightvideo(void) tang do sdng

void lowvideo(void) : giam do siang

void textmode(int newmode) chuyén ddi giita cac kiéu van ban . Ham dung cac doi s6 sau

| Tri | Hing Y nghia
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-1 | LASTMODE Kiéu vian ban truéc dé
0 BW40 Pen tring 40 cot

1| c40 Mau 40 cot

2 BW80 Pen tring 80 cot

3 C80 Mau 80 cot

7 MONO DPon sic 80 cot

§3. CAC HAM PO HOA

1. Khéi tao kiéu dé hoa : DE khéi tao d6 hoa ta dung ham initgraph() dugc khai béo trong
graphics.h v6i ca phép :
void far initgraph(int *graphdrive , int *graphmode , char *path);
VGi cdc bién  graphdrive chia trinh diéu khién d6 hoa
graphmode ki€u d6 hoa
path dudng dan dén thu muc chita cac drive d6 hoa . Trong phan nay ta phai
dung hai ddu \ vi dau \ da dugc dung cho ki tu escape .
D¢ thuan tién ta khdi tao d6 hoa tu dong bang cdch viét :
graphdrive = detect;
initgraph(graphdrive , graphmode , path);
Ta c6 chuong trinh v& dudng thang va dudng tron nhu sau :
Chuong trinh 6-4 :
#include <graphics.h>
#include <conio.h>
void main()
{
int gd,gm;
gd=DETECT;
initgraph(&gd,&gm,"c:\\bc\\bgi");
line(0,0,100,100);
circle(100,100,50);
getche();
closegraph();
}

2. Loi do hoa : D€ biét 161 d6 hoa ta dung ham int far graphresult(void) . Sau khi biét ma 16i
ta chuyén né sang cho ham grapherrormsg() . Him nay tra vé con tro chi dén 16i . Sau day 1a
chuong trinh minh hoa
Chuong trinh 6-5 :
#include <graphics.h>
#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
void main()
{

int gd,gm,ge;

char *ep;

gd=DETECT;

initgraph(&gd,&gm,"c:\\bc\\bgi");

ge=graphresult();
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if (ge)
{
printf("Ma loi %d",ge);
ep=grapherrormsg(ge);
puts(ep);
getch();
exit(1);
}
line(0,0,100,100);
circle(100,100,50);
getche();
closegraph();
}

3. Duong thiang va mau sic : DE thiét 1ap dang , mau va bé day clia dudng thang ta dung
ham void far setlinestyle(int style,int pattern, int thickness) . Tham bién style ¢6 thé 1a :

Tri Hing Y nghia
SOLID_LINE Puong dac
DOTTED_LINE | Buong cham
CENTER_LINE | Buong gach
DASHED_LINE | buong gach dai
USERBIT_LINE | Pudng tu tao

LW~ O

Tham bién thickness c6 thé nhan mot trong hai gid tri sau :

Tri Hing Y nghia
1 NORM_WIDTH | day 1 diém anh
2 THICK_WIDTH | day 3 di€ém anh

Pé x4c dinh mau cho dudng thang ta diing ham void setcolor(int color) . Ta c6 chuong trinh
sau

Chuong trinh 6-6 :

#include <graphics.h>

#include <conio.h>

#include <stdio.h>

#include <stdlib.h>

void main()
{

int gd,gm,ge;
int x1=0,y1=0;
int x2=199,y2=199;
int xc=100,yc=100;
int r=90;
char *ep;
gd=DETECT;
initgraph(&gd,&gm,"c:\\bc\\bgi");
ge=graphresult();
if (ge)
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printf("Ma loi %d",ge);
ep=grapherrormsg(ge);
puts(ep);
getch();
exit(1);
}
setlinestyle(1,1,1);
setcolor(LIGHTGREEN);
line(x1,y1,x2,y2);
circle(xc,yc,r);
getche();
closegraph();
}

4. Ellipse va da giac : Dé vé ellipse ta dung ham
void far ellipse(int x,int y , int gd,int gc,int Xr , int yr)
X,y - toa do tam ellipse
gd,gc - géc bat dau vé va géc két thiic vé
Xr,yr - toa do tam ellipse
Chuong trinh 6-7 : V€ mot loat ellipse
#include <graphics.h>
#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
void main()
{
int gd,gm,ge;
int x=150,y=150;
int g1=0,g2=360;
int xr=150,yr;
char *ep;
gd=DETECT;
initgraph(&gd,&gm,"c:\\bc\bgi");
ge=graphresult();
if (ge)
{
printf("Ma loi %d",ge);
ep=grapherrormsg(ge);
puts(ep);
getch();
exit(1);
}
setcolor(RED);
for (yr=0;yr<100;yr+=10)
ellipse(x,y,gl,g2,xr,yr);
getche();
closegraph();

Dé v& da gidc ta dung ham
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void far drawpoly(int number , int far *addrlist)

number - s6 dinh da giac cong thém 1
addrlist - mang chita toa do céc dinh , toa do diém d4u va cudi phai tring nhau

Chuong trinh 6-8 : VE mdt hinh hop chit nhat
#include <graphics.h>

#include <conio.h>
#define left 50
#define top 50
#define right 150
#define bot 180

int a[]={150,50,180,20,180,135,150,180};

int b[]={50,47,150,47,180,17,95,17,50,47 };

void main()

{
int gd,gm;
gd=DETECT;
clrscr();

initgraph(&gd,&gm,"c:\\bc\\bgi'");

setcolor(RED);

rectangle(left,top,right,bot);

setcolor(2);
drawpoly(4,a);
drawpoly(5,b);
getche();
closegraph();

}

5. To mau va mau to : Turbo C c6 nhiéu ham dé t6 mau . Ham thong dung nhét dé t6 bén
trong mot da gidc va mau to6 hién hanh 1a void far fillpoly(int number , int far * addlist) .
Mau va mau t6 dugc thi€t 1ap nho ham void far setfillstyle(int pattern , int color) . Bién
pattern c6 thé nhan mot trong cdc tri sau :

Tri Hing Y nghia
0 EMPTY_FILL Réng
1 SOLID_FILL Mau dac
2 LINE_FILL Puong ngang
3 LTSLASH_FILL //// chéo manh
4 SLASH_FILL ///] chéo day
5 BKSLASH_FILL \\ chéo nguogc
6 LTBKSLASH_FILL |\ chéo ngugc manh
7 HATCH_FILL Soc dua thua
8 XHATCH_FILL Soc dua day
9 INTERLEAVE_FILL | Buong xen ké
10 | WIDE_DOT_FILL Cham thua
11 CLOSE_DOT_FILL | Cham day
12 | USER_FILL MAu tu do
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Bién color dugc chon theo danh sach da liét ké trong phan setcolor(). Néu dung gia tri khong
hop 1é cho pattern va color thi ham graphresult() sé tra vé ma 16i 1a -11 . Ham floodfill()
dung dé to mau mot hinh kin . N6 can biét diém bét ddu t6 . Ham s& t6 cho dén khi gap
dudng bién c6 mau x4c dinh bang bién border . C6 thé t6 bén trong hay ngoai hinh vé tuy
diém bét dau . Néu t6 mot ving khong kin thi mau t0 s& lan ra trong 14n ngoai vat thé . Sau
day la chuong trinh t6 vong tron .

Chuong trinh 6-9 :

#include <graphics.h>

#include <conio.h>

#define x 200

#define y 200

#define r 150

void main()
{
int gd,gm;
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi");
setcolor(RED);
circle(x,y,r);
setfillstyle(CLOSE_DOT_FILL,BLUE);
floodfill(x,y,RED);
getche();
closegraph();

Mau ding dé t6 c6 thé giong hay khac v6i mau ding cho dudng vién ctia ving . Tuy
vay mau dung cho tham bién border ctia floodfill() phai giéng mau v& vat thé (trong chuong
trinh 1a mau RED)

6. Do thi : Turbo C c6 nhiéu ham gitip don gidn hod viéc v& d6 thi cdc ham 1a bar() , bar3d()
va pieslice() .

void bar (int top , int left , int right , int bottom)

void far bar3d(int left , int top , int right , int right , int bottom , int depth , int topflag)

topflag = 0 - c6 nap , topflag = 1 - khong c6 nap

void far pieslice(int X , int y , int startangle , int endangle , int r)

Ta c6 chuong trinh minh hoa
Chuong trinh 6-10 :
#include <graphics.h>
#include <conio.h>
#define n 10

#define bwidth 10
#define sep 12

#define di (bwidth+sep)
#define shft 15

#define width ((n+1)*di)
#define left 5

#define depth 3

#define topflag 1
#define bot 170
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#define top 5
#define ppd (float)(bot-top)/100

void main()
{
int gd,gm,i;
int data[n]={41,47,54,62,63,59,75,83,89,96};
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi'");
setcolor(RED);
rectangle(top,left,left+width,bot);
for (1=0;i<n;i++)
{
setfillstyle(SOLID_FILL,1+1%3);
bar3d(left+shft+i*di,bot-data[i]*ppd,left+shft+i*di+bwidth,bot,depth,topflag);
}
getche();
closegraph();
}

Sau day la chuong trinh dung pieslice()
Chuong trinh 6-11 :
#include <graphics.h>
#include <conio.h>
#define n 6
#define r 90
int data[n]={11,19,44,32,15,7};

void main()
{

int gd,gm,i,X,y;

float datasum,startangle,endangle,relangle;

gd=DETECT;

clrscr();

initgraph(&gd,&gm,"c:\\bc\\bgi");

x=getmaxx()/2;

y=getmaxy()/2;

setcolor(RED);

for (i=0,datasum=0;i<n;i++)

datasum+=datal[i];

endangle=0;

relangle=10;

for (i=0;i<n;i++)

{

startangle=(i+1)*relangle;
setfillstyle(SOLID_FILL,i%4);
pieslice(x,y,startangle,endangle,r);
getch();
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getche();
closegraph();
}

7. Viewport : Viewport la mot ving nhi thdy dugc ctia man hinh . Khi méi khoéi dong
viewport 12 toan bo man hinh . D€ x4dc dinh mot viewport ta dung ham setviewport() c6 cu
phép :
void far setviewport(int left , int top , int right , int bot , int clip)
Tham bién clip cho biét hinh v& cé hién ra ngoai viewport hay khong . Néu clip <>0 thi
khong thay duoc hinh bén ngoai viewport . D€ x0d4 mot viewport ta ding ham void far
clearviewport(void)
Chuong trinh 6-12 :
#include <graphics.h>
#include <conio.h>
void main()
{

int gd,gm,i;

int left=0,top=0,right=150,bot=150;

int x1=0,y1=0,x2=199,y2=199;

int x=100,y=100;

int clip=1;

int r=90;

gd=DETECT;

clrscr();

initgraph(&gd,&gm,"c:\\bc\\bgi");

setviewport(left,top,right,bot,clip);

setcolor(RED);

rectangle(left,top,right,bot);

line(x1,y1,x2,y2);

circle(x,y,r);

getch();

closegraph();

}

8. Vé theo toa do twong doéi : Trong C ta c6 thé dung toa do tuong doi so véi diém hién
hanh CP-current point . D€ v& dudng thang ta dung ham void far lineto(int x, int y) . Ham
nay vé& dudng thing tir diém CP dén diém méi c6 toa do 1a x,y . Ham void far linerel(int dx ,
int dy) v& duong thiang tir CP(xc,yc) dén diém c6 toa do (xc+dx,yc+dy) . Thudng ta hay két
hop v6i ham void far moveto(int x, int y) dé di chuyén diém hién hanh t6i diém mdi c6 toa
do (x,y)
Chuong trinh 6-13 : Vé mdt ban co
#include <graphics.h>
#include <conio.h>
#define max 160
#define grid 20
#define size 18
void main()
{
int gd,gm,1,j;
void square(int );
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gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi'");
for (i=0;i<max;i+=grid)
for (j=0;j<max;j+=grid)
{
moveto(j,1);
square(size);
}
getch();
closegraph();
}

void square(int side)
{
linerel(side,0);
linerel(0,side);
linerel(-side,0);
linerel(0,-side);

}

9. Piém anh : Dé dat mot diém &nh Ién man hinh ta ding ham :
void far putpixel(int x , in y, int color)
Chuong trinh 6-14 : Lap chuong trinh v& hinh sin bang putpixel
#include <graphics.h>
#include <conio.h>
#include <math.h>
void main()
{
int gd,gm,X,y;
double g,sg;
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi");
line (1,100,200,100);
for (x=0;x<200;x++)
{
g=((double)x/200)*(2*3.14159);
sg=sin(g);
y=100-100*sg;
putpixel(x,y,RED);
}
getch();
closegraph();
}

Dé xac dinh mau ctia mot diém ta dung ham int getpixel(int x,int y)
10 . Anh bit va 1am anh chuyén dong : Dé cat giti mot hinh anh vao bo nhé ta ding ham :
void far getimage(int left , int top , int right , int bot , void far * addbuf)
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left , top , right , bot - cac goc cua hinh chit nhat chira anh

addbuf - dia chi bo nhG dung chira anh
Ham nay cén biét kich thudc ctia hinh . Kich thuéc nay dugc xac dinh theo ham :

unsigned far imagesize(int left , int top , int right , int bot)
Gi4 tri cia ham duoc truyén cho ham malloc() dé cap phéat bo nhé . Con tré do ham malloc()
tra vé dugc truyén cho ham putimage dé khoi phuc lai hinh da cét . Cid phap cta putimage()
la:

void far putimage(int left , int top , void far * addbuf,int putop)

left,top 1a goc trén trai ctia ving sé€ dua anh ra

addbuf - dia chi bo nhG dung chira anh

putop 1a cdc dua anh ra . Cdc hang putop 1a :

Tri Hang Y nghia
0 | COPY_PUT Thay hinh c@ bang hinh méi
1 | XOR_PUT XOR hinh cii bang hinh méi
2 | OR_PUT OR hinh cii bang hinh mé&i
3 | AND_PUT AND hinh cii bang hinh méi
5 NOT_PUT Thay hinh cii bang ddo hinh méi

Chuong trinh 6-15 : Lap chuong trinh thé hién qua bong doi
#include <graphics.h>

#include <conio.h>

#include <alloc.h>

#define left O

#define top O

#define right 639

#define bottom 479

#define r 8

void main()
{

int gd,gm,X,y;
int dx,dy,oldx,oldy;
void far *buf;
unsigned size;
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\bgi");
rectangle(left,top,right,bottom);
x=y=r+10;
setcolor(LIGHTGREEN);
setfillstyle(SOLID_FILL,LIGHTGREEN);
circle(x,y,r);
floodfill(x,y, LIGHTGREEN);
size=imagesize(X-r,y-r,X+1,y+7);
buf=malloc(size);
getimage(X-r,y-r,x+r,y+r,buf);
dx=1;
dy=1;
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while (kbhit())
{

putimage(x-r,y-r,buf, COPY_PUT);

delay(5);
oldx=x;
oldy=y;
X=x+dx;
y=y+dy;

if (x<=left+r+2lIx>=right-r-2)

dx=-dx;

if (y<=top+r+1lly>=bottom-r-2)

dy=-dy;

putimage(oldx-r,oldy-r,buf, XOR_PUT);

delay(5);

}
closegraph();
}

§4. VAN BAN TRONG DO HOA

1. Cac fonts : Dé chon fonts chit ta ding ham :
void far settextstyle(int font , int direction , int charsize)
Cac fonts chira trong cac tap tin trong bang sau

Tri Hing Tap tin
0 DEFAULT_FONT Cai san
1 TRIPLEX_FONT trip.chr
2 SMALL_FONT litt.chr
3 SANSERIF _FONT sans.chr
4 GOTHIC_FONT goth.chr
5 SCRIPT_FONT scrip.chr
6 SIMPLEX_FONT simp.chr
7 TRIPLEX SCR_FONT tscr.chr
8 COMPLEX_ FONT Icom.chr
9 EUROPEAN_FONT euro.chr

10 | BOLD_FONT bold.chr

D6i direction c6 thé nhan mot trong hai tri :
0 (HORIZ_DIR) - tir trdi sang phai
1 (VERT_DIR) - tlr trén xuong dudi
Khi déi charsize c6 tri la 1, kich thuéc chit 1a nho nhat . Khi kich thuée 1a 2 , chir s€ tang

gdp doi v.v. D€ in chudi ra man hinh trong ché do do hoa ta dung cdc ham :

void far outtext( char far * string);
void far outtextxy(int x , int y , char far *string);
Chuong trinh 6-16 : Dung ham settextstyle() dé viét chit

#include <graphics.h>
#include <conio.h>
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#define FONTSIZE 4
void main()
{
int gd,gm;
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi'");
settextstyle(GOTHIC_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,0,"Gothic");
settextstyle(TRIPLEX_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,40,"Triplex");
settextstyle(SMALL_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,80,"Small");
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,100,"Sanserif");
settextstyle(DEFAULT_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,160,"Default");
settextstyle(EUROPEAN_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,200,"Euro");
settextstyle(BOLD_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,240,"Bold");
settextstyle(COMPLEX_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,300,"Complex");
settextstyle(SCRIPT_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,340,"Script");
settextstyle(SIMPLEX_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,370,"Simplex");
settextstyle(TRIPLEX_SCR_FONT,HORIZ_DIR,FONTSIZE);
outtextxy(0,420,"Triplex script");
getch();
closegraph();
}

2. Justify va dinh kich thudc van ban : Ham dinh vi tri van ban 1a ;
void far settextjustify(int horiz , int vert);
Doi horiz nhan cac bién trong bang sau

Tri Hang Y nghia
0 LEFT_TEXT CP nam bén tréi van ban
1 CENTER_TEXT CP nam bén chinh gitta vin ban
2 RIGHT_TEXT CP ndm bén phai van ban

boi vert nhan mot trong cac gia tri sau :

Tri Hang Y nghia
0 | BOTTOM_TEXT | CP nam & ddy van ban
1 | CENTER_TEXT | CP ndm bén chinh giita van ban
2 TOP_TEXT CP nim & dinh vin ban




Chuong trinh 6-17 -

#include <graphics.h>

#include <conio.h>

#define cl 150

#define lead 40

#define fontsize 3

void main()

{
int gd,gm,i;
gd=DETECT;
clrscr();
initgraph(&gd,&gm,"c:\\bc\\bgi");
settextstyle(TRIPLEX_FONT,HORIZ_DIR ,fontsize);
line(cl,0,c1,200);
for (1=0;i<lead*5;1+=lead)
line(0,1,300,1);
moveto(cl,0);
outtext("Default");
moveto(cl,lead);
settextjustify(LEFT_TEXT,TOP_TEXT);
outtext("Left-top");
moveto(cl,lead*2);
settextjustify(RIGHT_TEXT,TOP_TEXT);
outtext("Right-top");
moveto(cl,lead*3);
settextjustify(CENTER_TEXT,TOP_TEXT);
outtext("Center-top");
moveto(cl,lead*4);
settextjustify(CENTER_TEXT,BOTTOM_TEXT);
outtext("Center-bottom");
getch();
closegraph();
}

D€ thay d6i kich thudc va ti 1é chi ta dung ham :
void far setusercharsize(int multx , int divx , int multy , int divy);
multx - nhan chiéu rong cua ki tu
divx - chia chiéu rong cua ki tu
multy - nhan chiéu cao cua ki tu
divx - chia chiéu cao cua ki tu

Chuong trinh 6-18 : Tao mot do thi ¢6 ghi chd

#include <graphics.h>

#include <conio.h>

#include <stdlib.h>

#define n 12

#define bwidth 20

#define sep 24

#define shft 30

#define left 5



#define depth 6

#define topflag 1

#define bot 300

#define top 5

#define ticks 10

#define twidth 10

#define maxdata 100

#define xtitle 40

#define ytitle 40

#define font SANS_SERIF _FONT
#define di (bwidth+sep)

#define width (((n+1)*di))

#define pbt ((float)(bot-top))
#define ppd ((float)(bot-top)/maxdata)

void main()
{
int gd,gm,i;
float a,b,c,d;
int data[n]={41,47,54,62,63,59,75,83,89,96,55,2 };
char month[12][4]={"Jan","Feb","Mar"," Apr","May","Jun","Jul",
"Aug","Sep","Oct","Nov","Dec"};
char string[40];
clrscr();
gd=DETECT;
initgraph(&gd,&gm,"c:\\bc\\bgi'");
rectangle(left,top,left+width,bot);
setusercharsize(4,3,4,3);
settextstyle(font, HORIZ_DIR,0);
moveto(xtitle,ytitle);
outtext(" 1998 Sales");
setusercharsize(2,3,2,2);
settextstyle(font, HORIZ_DIR,0);
for (i=0;i<ticks;i++)
{
line(left,bot-1*pbt/10,left+twidth,bot-i1*pbt/10);
line(left+width-twidth,bot-i*pbt/10,left+width,bot-1*pbt/10);
moveto(left+width+sep,bot-(i+1)*pbt/10);
itoa(i*(maxdata/ticks),string,10);
outtext(string);
}
setusercharsize(2,3,2,2);
settextstyle(font, VERT_DIR,0);
for (1=0;i<n;i++)
{
setfillstyle(SOLID_FILL,i);
bar3d(left+shft+i*di,bot-data[i]*ppd,left+shft+i*di+bwidth,bot,depth,topflag);
moveto(left+i*di+bwidth-1,bot+5);
outtext(month[i]);



getch();
closegraph();
}

§5. Vi DU KET THUC

Chuong trinh 6-19 : Lap chuong trinh v&€ mot mat Mallbrot
#include <graphics.h>
#include <conio.h>
#include <stdlib.h>
#define ymax 400
#define xmax 400
#define maxcount 16
void main()
{
int gd,gm;
int X,y,count;
float xscale,yscale;
float left,top,xside,yside,zx,zy,cx,cy,tempx;
clrscr();
gd=DETECT;
initgraph(&gd,&gm,"c:\\bc\\bgi'");
left=-2.0;
top=1.25;
xside=2.5;
yside=-2.5;
xscale=xside/xmax;
yscale=yside/ymax;
rectangle(0,0,xmax+1,ymax+1);
for (y=1;y<=ymax;y++)
{
for (x=1;x<=xmax;x++)
{
cx=x*xscale+left;
cy=y*yscale+top;
zx=zy=0;
count=0;
while((zx*zx+zy*zy<4) && (count<maxcount))
{
tempx=zx*zx-zy*zy+cx;
zy=2*zx*zy+Cy;
ZX=tempx
count++;
}
putpixel(x,y,count);
if (kbhit())
exit(0);
}
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}

}
getch();
closegraph();
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CHUGNG 7 : MOT SO VAN PE VE PA THUC VA HAM SO
§1. MOT SO KHAI NIEM CHUNG

1. Khdi niém vé phuong phdp tinh : Phuong phdp tinh 1a moén hoc vé nhiing 1i luan co ban
va cdc phuong phdp giai gan ding,cho ra két qua bang so cua cédc bai toan thudong gap trong
todn hoc cting nhu trong ki thuat.

Ching ta thdy rang hau hét cdc bai todn trong todn hoc nhu giai cidc phuong trinh dai
sO hay siéu viét,cic hé¢ phuong trinh tuyén tinh hay phi tuyén,cdc phuong trinh vi phan
thuong hay dao ham riéng,tinh cac tich phan,... thuong khé giai ding duogc,nghia la khé tim
két qua duéi dang cdc biéu thic.

Mot s6 bai toan c6 thé giai ding duge nhung biéu thitc két qua lai cong kénh,phitc
tap khai luong tinh todn rat 16n.Vi nhitng 1i do trén,viec giai gan ding cac bai todn la vo
cung can thiét.

Céc bai toan trong ki thuat thuong dua trén s6 liéu thuc nghiém va cac gia thi€t gan
ding.Do vay viéc tim ra két qua gan ding véi sai s6 cho phép la hoan toan c6 y nghia thuc
té.

Tur lau nguoi ta da nghién citu phuong phap tinh va dat nhiéu két qua dédng ké. Tuy
nhién dé 10i gidi dat dugc do chinh xdc cao,kh6i luong tinh todn thudng rit 16n.Véi céc
phuong tién tinh to4n tho so,nhiéu phuong phép tinh di dugc dé xuat khong thé thuc hién
duoc vi khoi lugng tinh todn qud 16n.Kho khan trén da lam phuong phdp tinh khong phat
trién duoc.

Ngay nay nhd may tinh dién tr ngudi ta da giai rat nhanh cdc bai todn khéng 16,phc
tap,dd kiém nghiém dugc cdc phuong phédp tinh cii va dé ra ciac phuong phap tinh mdi.
Phuong phédp tinh nhd d6 phat trién rat manh mé.N6 12 ciu ndi giita toan hoc va thuc tién.N6
1a mon hoc khong thé thi€u doi véi cac ki su.

Ngoai nhiémvu chinh ciia phuong phép tinh la tim cdc phuong phap giai gan ding
cac bai toan,né con c¢6 nhiém vu khac nhu nghién cttu tinh chat nghiém,nghién ctu bai toan
cuc tri,xdp xi ham v.v. Trong phan nay ching ta s€ nghién cttu mot loat bai toan thuong
gap trong thuc t€ va dua ra chuong trinh giai ching.

2. Cdc ddc diém cua phuwong phdp tinh : Dic diém vé phuong phdp cod mon hoc nay 12 hitu
han hoa va roi rac hoa.

Phuong phép tinh thuong bién céi vo han thanh cai hitu han,cai lién tuc thanh cai roi
rac va sau cung lai trd vé€ vdi cdi vo han,cdi lién tuc.Nhung can chi ¥ ring qué trinh tré lai
cai vo han,cai lién tuc phai tra gia dat vi khoi luong tinh toan tang 1én rat nhiéu.Cho nén
trong thuc t€ nguoi ta ding lai khi nghiém gan dig sat v6i nghiém ding ¢ mot mic do nao
do.

Dic diém thit hai ctia mon hoc 12 su tién dén két qua bang qud trinh lién tiép.Do 1a
qua trinh chia ngay cang nhd hon,cang day dac hon hoac qua trinh tinh toan budc sau dua
vao cac két qua cua cac budc truée.Cong viéc tinh todn lap di lap lai nay rat thich hop véi
may dién todn.

Khi nghién citu phuong phdp tinh nguoi ta thuong triét dé loi dung céc két qua dat
duogc trong todn hoc.Cing mot bai todn ¢ thé cé nhiéu phuong phdp tinh khic nhau.Mot
phuong phap tinh dugc coi la t6t néu no dat cac yéu cau sau :

- phuong phdp tinh dugc biéu dién bing mot day hitu han céc budc tinh cu thé.Cac
buéc tinh todn cu thé nay ciia phuwong phép tinh dugc goi 1 thuat todn. Thuat todn cang don
gian cang tot.

- danh gia duoc sai s6 va sai s6 cang nho cang tot.

- thuat toan thuc hién dugc trén may dién toan va thoi gian chay may it nhat
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3. Cdc loai sai so : Trong viéc thiétlap va giai cac bai toan thuc t€ ta thudong gap cac loai sai
sO.

Gia st ta xét bai toan A nao d6.Nghién cttu cac quy luat lién hé giita cac dai lugng
trong bai toan din dén phuong trinh ¢6 dang téng quat :

y = Bx
Trong d6 : x - dai luong da biét
y - dai luogng chua biét
B - quy luat bién déi tir x sang y

Bai toan thuc t€ thudng rat phiic tap.Dé don gian va c6 thé dién dat né bang todn
hoc,ngudi ta dua ra mot s6 gia thiét khong hoan toan chinh xdc dé nhan dugc phuong trinh
trén.

Vi vay néu goi y, la gid tri ding cta y thikhi d6y #y,. Gia tri | y - y,| dugc goi la sai
§O gid thiét cua bai todn.

Do x 1a s6 liéu ban dau cua bai toan,thu dugc tir do luong,thi nghiém nén né chi la gia
tri gan ding.Sai s6 nay duoc goi 1a sai s6 ciia cdc s6 liéu ban dau.

Dé giai gan ding phuong trinh trén ta thudng thay B bang C hay x bang t dé phuong
trinh don gidn hon va c6 thé giai dugc.Bing cdch d6 ta tim dugc y, gan ding v6i y.Gia tri |
y, - yl dugc goi 1a sai s6 phuong phdp ciia bai todn.

Cudi cung khi thuc hién cac phép tinh ta thuong thu gon cac két qua trung gian hay
két qua cudi ciing nén déap s6 cua bai toan 1a y;.Gid tri | y, - y | 12 sai s6 tinh todn.

Trong phan nay ching ta quan tam t6i sai s6 phuong phap.

4. Xdp xi va hoi tu : Xét bai todn
y = Bx
Gia str y 1a nghiém diing cua bai todn ma ta chua biét.Bang phuong phdp nao do ta
1dy y, thay cho y va khi d6 y, goi 1a xap xi thit nhét clia nghiém va viét :
. Y=y
Ciing bang phuong phap tuong tu,ta xay dung dugc mot day cac xap xi y,,y,,Ys..-Y,.NEU ta
co:
limy, =y

n—oo

thi ta n6i day xap xi hoi tu tGi nghiém y.
§2. TINH GIA TRI CUA PA THUC THEO SO DO HORNER

1. So do Horner : Gia st chiing ta c4n tim gi4 tri cia mot da thic tong quat dang :

P(x) = a,x" +a,x" '+ a,x" *+..+a, (1)
tai mot tri sO x nao d6. Trong (1) cac hé s6 a; 1a cac so thuc da cho. Ching ta viét lai (1) theo
thuat todn Horner duéi dang :

P(x,) = (...((agXx + a;)X+ a,X)+...+ a, | )X + a, 2)
Tir (2) ta nhan thay :

Py=a,

P, =Pyx + a,

P,=Px+a,

P;=Px + a;

Px)=P,=P, _x+a,
Téng quat ta ¢6 :
Pk = Pk—IX + ak Vél k =1,2...1’1 , PO = ao
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Do chiing ta chi quan tam dén tri s6 cua P, nén trong céc cong thiic truy hoi vé sau
chiing ta s€ bo qua chi s6 k ctia P va viét gon P := Px + ak v6i k = 0...n.Khi ta tinh t6i k = n
thi P chinh 1a gia tri can tim cua da thiic khi da cho x. Ching ta thir cac budc tinh nhu sau :

Ban dau P=0

Buéc 0 k=0 P=a,

Budce 1 k=1 P=ax+a,

Bud6c 2 k=2 P=(ax+a)x+a,

Buéc n-1 k=n-1 P=P(x,) = (...((a,X + a;)x+a,X)+...+a, )X

Bué6c n k=n P=P(x,) = (...((a,X + a;)x+a,X)+...+a, )X + a,

Sau day la chuong trinh thuc hién thuat todn trén
Chuong trinh 7-1

#include <conio.h>
#include <stdio.h>
#define m 10

void main(void)
{
int k,n;
float p,x;
float a[m];

clrscr();

printf("\nCho bac cua da thuc n =");
scanf('"\%d",&n);

printf("Vao cac he so a:\n");

for (k=1;k<=n+1;k++)

printf("a[%d] = " k-1);
scanf("%f" ,&alk]);
b

printf("Cho gia tri x = ");

scanf("%f",&x);

p=0.0;

for (k=1;k<=n+1;k++)

p=p*x-+alk];
printf("Tri so cua da thuc P tai x =%.2f la :%.5f" ,x,p);
getch();
}

2. So' do Horner tong qudt : Gia st ching ta c6 da thic :

P (x)=a,x" +a,x" '+ a,x" *+..+a, (D
Khai trién Taylor ctia da thiic tai x = x,, ¢6 dang :
' 4 (n)
P,(x)=P,(xy)+ P (Xo)(x—x0)+¥(x—xo)2 +---+¥(x—xo)n (2)
Mat khac chiing ta c6 thé bién déi da thitc vé dang :
Pn(X) = (X B Xo)Pn-l(X) + Pn(Xo) (3)
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Trong d6 P, (x) la da thic bac n-1 va c6 dang :

P, (x)=bx™" +b, x" 2+ b,x"*+...+b,, 4)
Thuat toan dé tim cdc hé s6 nhan dugc bing cdch so sanh (1) va (3) :
b,=a,
bi =q + bi_lxo
b, = Py(x,)
So sanh (2) va (3) taco :
P P”
(X=X PPy (R0 + Py (30) = By (50) + -2 x =) + - 25 = x)°
PP > ;
a0
hay :
Pr Prr P(n)
(=X Py () = 0 mx) k) s
va khi chia hai v€ cho (x - X,) ta nhan duoc :
" (n)
P00 = ) POy P e 5)
So sanh (4) va (5) ta nhan dugc két qua :
P'(x
P, - P20

Trong d6 P, ,(x) lai c6 thé phan tich giong nhu P,(x) dang (3) dé tim ra P, ,(x,).Qua
trinh nay duoc ti€p tuc cho dén khi ta tim hét ciac hé s6 cua chudi Taylor cta P,(x)
Téng quét thuat todn thé hién & bang sau :

P.x) | a, a a Ay .. A, 4
X= Xo 0 boxo blxo bZXo bn—ZXO bn—lxo
Pn—l(XJ bo b1 b2 b3 bn—l bn = Pn(Xo)

D¢ hiéu 16 hon chiing ta 14y mot vi du cu thé sau : Khai trién da thiic sau tai x,= 2
P(x)=x’ - 2x*+ x*> -5x + 4
Ta lap bang tinh sau :

1 2 1 0 5 4
210 2 2 4 2

1 0 1 2 -1 | 2=PQ)0!
2 2 10 24

1 5 12 | 23=PQ)y1!

1 4 13| 38=P'Q)!
210 2 12

1 6 |25=P"Q)3!
2 0 2

1 ‘8=Pwmm!
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2 0
1 =P""(2)/4!

Nhu vay :

P.(x) = (x-2)° + 8(x-2)* +25(x-2)? + 38(x-2)% + 23(x-2) + 2

Chuong trinh sau dung dé xac dinh cdc hé s6 ctia chudi Taylor cua da thic P(x) tai x,

=2.
Chuong trinh 7-2

#include <conio.h>
#include <stdio.h>
#define m 10

void main(void)

{
float a[m],b[m],c[m];
int n,i,j,k;
float x;

clrscr();
printf("Cho bac cua da thuc n =");
scanf("%d",&n);
printf("Cho gia trix = ");
scanf("%f",&x);
printf("Vao cac he so a\n");
for (k=n;k>=0;k--)
{
printf("a[%d] = ",n-k);
scanf("%f",&a[k]);
}
printf("\n");
b[n] = a[n];
c[n] = a[n];
for (k=0;k<=n-1;k++)
{
for (i=n-1;i>=k;i--)
b[i] = b[i+1]*x + a[i];
c[k] = b[k];
for (j=n;j>=k+1;j--)
} a[j] = b[jl;
printf("\nSo do Horner tong quat");
printf("\nKhai trien tai x = %.4f\n",x);
for (k=n;k>=0;k--)
printf("%10.4f\t" c[k]);
getch();
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§3. CAC PHEP TiNH TREN PA THUC

1. Phép cong hai da thiic : Gia su ching ta c6 hai da thiic A(x) bac n va B(x) bac m véi
n>m. Khi cong hai da thic nay,ching ta cong lan luot cdc hé s6 cung bac cta ching véi
nhau.Ta c6 chuong trinh sau :

Chuong trinh 7-3

#include <conio.h>
#include <stdio.h>
#define t 10

void main(void)
{
int k,n,m;
float a[t],b[t],c[t];

clrscr();
printf("Cho bac cua da thuc An =");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&alk]);
}
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = " k-1);
scanf("%f",&blk]);
}
printf("\n");
for (k=1;k<=n+1;k++)
if (k<=n-m)
c[k] = a[k];
else
c[k] = a[k] + b[k-n+m];
printf("Cac he so cua da thuc tong C la :\n");
for (k=1;k<=n+1;k++)
printf("%.41\t" c[k]);
getch();
}

2. Phép nhdn hai da thiic : D€ thiy 16 thuat todn xdc dinh cdc hé s6 clia da thic C(x) 1a két
qua ctia phép nhan hai da thiic A(x) va B(x) ta cho mot vi du cu thé :
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A(X) = ax’ + a;x*+ a,x* + a;x*+ a,x + as

B(x) = b,x*+ b;x*+ b,x + b,

C(x) = A(X).B(x)

=ab,x® +(ab, +a,b,)x’ +( a,b, + a,b, + a,b )x® + (a,b; + a,b, + a,b,+ asb, )x°

+ (a,b; + a,b, + asb, + a,b )x* + (a,b; + asb, + a,b, + asb,)x* + (azb; + azb, + asb,)x?
+ asb,X + asb,
Cac hé s0 cua da thitc két qua la :

C,=ab,

C,=ab,+ab,

C,=ab,+ab, +a,b,

Cs;=ab;+a,b, + a,b+ asb,

C,=ab; +a,b, + asb; + a,b,

Cs = a,b; + a3b, + a,b; + asb,

Cy = asb; + a,b, + asb,;

C, =asb,

Cs = asb;
Ta nhan thay 1a hé s6 C, cia C(x) 1a téng cac tich cdc hé s6 clia don thic bac i cia A(x) va
bac (k-i) cia B(x). Chi s6 i = 0 khi k <= m+1 va i = k+m khi k > m+1.Chi s0 j
=k khi k <=n+1 va j=n +1 khi k > n + 1. Chuong trinh tinh tich hai da thtc :

Chuong trinh 7-4

#include <conio.h>
#include <stdio.h>
#define t 10

void main()
{
int k,n,m,Li,j,p;
float a[t],b[t],c[2*t];

clrscr();
printf("Cho bac cua da thuc An=");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&a[k]);
}
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = ",k-1);
scanf("%ft" ,&b[k]);

}
printf("\n");
I=n+m;
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for (k=1;k<=1+1;k++)
{
if (k<=(n+1))
i=k;
else
j=n+1;
if (k<=(m+1))
p=L
else
p=k-m;
clk]=0;
for (i=p;i<=j;i++)
c[k] = c[k] + a[i]*b[k-1+1];
}
printf("Cac he so cua da thuc tich C voi bac %d la :\n",1);
for (k=1;k<=1+1;k++)
printf("%.41\t",c[k]);
getch();
}

3. Chia hai da thirc : Gia st ta ¢6 hai da thic 1a A, (x) va B,(x) v6i n > m.Thuong hai da
thirc nay la :
A (x) R, (%)
= 4+ —
Bm (X) Qn_m (X) Bm (X)
Chuong trinh sau thuc hién viéc chia 2 da thuc :

Chuong trinh 7-5

#include <stdio.h>
#include <conio.h>
#include <math.h>
#define t 10
void main()
{
int k,n,m,1,1,j,jp;
float a[t],b[t],q[t],r[t].epsi;

clrscr();
printf("Cho bac cua da thuc An =");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&alk]);
}
printf("\n");
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
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printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = ", k-1);
scanf("%f",&b[k]);
}
printf("\n");
printf("Cho gia tri sai so epsilon epsi =");
scanf("%t" ,&epsi);
if ((m+1)>1)
{
I=n-m+1;
for (1=0;i<=t;i++)
r[i]=alil;
j=n;
for (k=1;k<=1;k++)
{
qlk]=r[1]/b[1];
for (i=1;i<=j;i++)
if ((ixm+1))
r[i]=r[i+1]-q[k]*b[i+1];
else
rli]=r[i+1];
} =i
while ((abs(r[i])<epsi)&&(j>0))
{
for (i=1;i<=j;1++)
rli]=r[i+1];
=i
}
if (abs(r[1])<epsi)
r[1]=0.0;
jp=j+1;

else

l=n+1;
for (k=1;k<=1;k++)
qlk]=a[k]/b[1];
=1
r[1]=0.0;
}
printf("\n");
printf(""Cac he so cua thuong Q(x) bac %d la : ",I);
for (k=1;k<=1;k++)
printf("%.3f\t",q(k]);
printf("\n");
printf("Cac he so cua phan du R(x) bac %d la : ",jp-1);
for (k=1;k<=jp;k++)



printf("%.3f" r[k]);
getch();
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CHUONG 8 : GIAI GAN PUNG PHUONG TRINH PAI SO
VA SIEU VIET

§1.KHAI NIEM CHUNG

Néu phuong trinh dai s6 hay siéu viét kha phic tap thi it khi tim dugc nghiém
dung.B&i vay viéc tim nghiém gan ding va udc lugng sai so 1a rat can thiét.

Ta xét phuong trinh :

f(x) =0 (1)
vGi f(x) 1a ham cho trudc cta bién x.Chdng ta can tim gid tri gan ding cua nghiém cua
phuong trinh nay.

Qua trinh giai thuong chia 1am hai budc: budc so b va bude kién toan nghiém.

BudGc giai so bo ¢6 3 nhiém vu:vay nghiém, tich nghiém va thu hep khoang chia
nghiém.

Vay nghiém 12 tim xem cdc nghiém cua phuong trinh ¢6 thé nam trén nhitng doan
nao cua truc x.Tach nghiém 1a tim cdc khoang chda nghiém soa cho trong méi khoang chi
c6 ding mot nghiém.Thu hep khoang chira nghiém la lam cho khoang chita nghiém cang
nho cang tot.Sau budc so bo ta c6 khoang chita nghiém da nho.

Budc kién toan nghiém tim cac nghiém gan ding theo yéu cau dat ra.

C6 rat nhiéu phuong phéap xac dinh nghiém cta (1).Sau day ching ta xét titng phuong
phép.

§2.PHUGNG PHAP LAP BON

Gia st phuong trinh (1) dugc dua vé dang tuong duong :

x = g(x) \ 2)
tir gia tri x, nao do goi la gia tri lap dau tién ta 1ap day xap xi bang cong thic :
Xy = g(Xn-l) (3)

voin=1,2,....
Ham g(x) dugc goi la ham lap.Néu day x, — o khi n —oc thi ta n6i phép lap (3) hoi
tu.

v

v

X, X, X, X4
Hinh a Hinh b
Ta c6 dinh 1i:Xét phuong phap lap (3),gia st :
- [a,b] 12 khoang phan li nghiém o cia phuong trinh (1) tic la cua (2)
- moi x,, tinh theo (3) déu thudc [a,b]
- g(x) ¢6 dao ham thoa man :
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|g’(x)|£q<1 ,a<x<b 4)

trong d6 q 1a mot hang s6 thi phuong phép 1ap (3) hdi tu
Ta c6 thé minh hoa phép lap trén béng hinh vé& a va b.

Céch dua phuong trinh f(x) = 0 vé dang x = g(x) dugc thuc hién nhu sau:ta thay f(x)
= 0 ¢6 thé bién d6i thanh x = x + Af(x) v6i A # 0.Sau d6 dat x + Af(x) = g(x) sao cho diéu

kién (4) duoc thoa man.
Vi du:xét phuong trinh
x*+x - 1000 =0
Sau budc giai so bo ta ¢ nghiém x, € (9,10)
Néu dua phuong trinh vé dang:
x = 1000 - x* = g(x)
thi dé thay | g(x) | > 1 trong khoang ( 9,10 ) nén khong thoa man diéu kién (4)
Chiing ta dua phuong trinh vé dang
x =1000—x
thi ta thay di€u kién (4) dugc thoa méan.Xay dung day xap xi
Xuet = Y1000—X,
VGi X, chon bat ki trong ( 9,10 )
Trén co s¢ phuong phap nay ching ta c6 cac chuong trinh tinh todn sau:
Chuong trinh giai phuong trinh exp((1/3)*In(1000-x)) véi s6 1an 1ap cho trude

Chuong trinh 8-1

/lap don

#include <conio.h>
#include <stdio.h>
#include <math.h>

void main()
{
nt 1,n;
float x,x0;
float f(float);

clrscr();
printf("Cho so lan lapn = ");
scanf("%d",&n);
printf("Cho gia tri ban dau cua nghiem x0 =");
scanf("%f",&x0);
x=x0;
for (i=1;i<=n;i++)
x=f(x);
printf("Nghiem cua phuong trinh la :%.4f" x);
getch();
}

float f(float x)

{
float a=exp((1./3.)*log(1000-x));
return(a);
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}
va chuong trinh giai bai todn bang phuong phap lap véi sai s6 cho trude
Chuong trinh 8-2

/lap don
#include <conio.h>
#include <stdio.h>
#include <math.h>
void main()
{ . .
nt 1;
float epsi,x,x0,y;
float f(float);

clrscr();
printf("Cho sai so epsilon = ");
scanf("%t" ,&epsi);
printf("Cho gia tri ban dau cua nghiem x0 =");
scanf("%f",&x0);
x=x0;
y=t(x);
if (abs(y-x)>epsi)

{

X=Y;

} y=f(x);
printf("Nghiem cua phuong trinh la %.6f",y);
getch();

}

float f(float x)

{
float a=exp((1./3.)*1log(1000-x));
return(a);

}

Cho gia tri dau x, = 1.K&t qua tinh toan x = 9.966555

§3.PHUONG PHAP CHIA BOI CUNG



Gia str cho phuong trinh f(x) = 0 véi f(x) y
lién tuc trén doan [a,b] va f(a).f(b) < 0.Chia doan
[a,b] thanh 2 phan bdi chinh diém chia (a + b)/2.

1.Néu f((a+b)/2) = 0 thi & = (a+b)/2

2.Néu f((a+b)/2) # 0 thi chon [ a,(a + b)/2 ]

hay [ (a + b)/2,b ] ma gia tri ham hai du trai dau a

va ki hieu 1a [a,,b,].D6i véi [a,,b,] ta lai tién hanh
nhu [a,b]
Cach lam trén dugc mo ta trong chuong
trinh sau ding d€ tim nghiém cta phuong trinh :
x*+2x3-x-1=0
trén doan [0,1]

Chuong trinh 8-3

//chia doi cung
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define epsi 0.00001
void main()
{
float x0,x1,x2;
float y0O,y1,y2;
float f(float);
int maxlap,demlap;

clrscr();
printf(""Tim nghiem cua phuong trinh phi tuyen");
printf("\nbang cach chia doi cung\n");
printf("Cho cac gia tri x0,x1,maxlap\n");
printf("Cho gia tri x0=");
scanf("%f",&x0);
printf("Cho gia tri x1 = ");
scanf("%f",&x1);
printf("Cho so lan lap maxlap = ");
scanf("%d",&maxlap);
y0=£(x0);
yl1=f(x1);
if ((yO*y1)>0)
{
printf("Nghiem khong nam trong doan x0 - x1\n");
printf(" x0 = %.2f\n",x0);
printf(" x1 = %.2f\n",x1);
printf(" f(x0) = %.2f\n",y0);
printf(" f(x1) = %.2f\n",y1);
}
demlap=0;
do
{
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x2=(x0+x1)/2;
y2=f(x2);
yO=£(x0);
if (yO*y2>0)
x0=x2;
else
x1=x2;
demlap=demlap+1;
}
while(((abs((y2-y0))>epsi)ll(demlap<maxlap)));
if (demlap>maxlap)
{
printf("Phep lap khong hoi tu sau %d lan lap ",maxlap);
printf(" x0 = %.2f\n",x0);
printf(" x1 = %.2f\n",x1);
printf(" f{(x2) = %.2f\n",y2);

else
{
printf("Phep lap hoi tu sau %d lan lap\n",demlap);
printf("Nghiem x = %.2f",x2);
}
getch();
}
float f(float x)

{
float a=x*xX*X *X+2*X*X*X-X-1 ;
return(a);

}

Két qua tinh cho nghiém:x = 0.87
§4.PHUGNG PHAP DAY CUNG

Gia st f(x) lién tuc trén trén doan [a,b] va f(a).f(b) < 0.Can tim nghiém cua f(x) =
0.D€ xdc dinh ta xem f(a) < 0 va f(b) > 0.Khi d6 thay vi chia doi doan [a,b] ta chia [a,b] theo
ti 1é -f(a)/f(b).Diéu d6 cho ta nghiém gin ding :

X] =a-+ h]
Trong doé
) —f(a) b
"t O

Tiép theo dung cach d6 véi doan [ a,x,] hay [ x,,b] ma hai ddu ham nhan gia tri trai
dau ta dugc nghiém gan ding x, v.v.
Vé ma hinh hoc,phuong phap nay c6 nghia la ké day cung ctia dudng cong f(x) qua hai diém
Ala,f(a)] va B[b,f(b)].That vay phuong trinh day cung AB c6 dang :
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x—a y-—1f(a)

b—a f(b)—-f(a)
Chox=x,y=0 taco

B f(a) b
Xi=a— m( —a)
Trén co s& cua phuong phap ta c6 chuong trinh
tinh nghiém cua phuong trinh
x*+2x*-x-1=0

trén doan [0,1]

Chuong trinh 8-4

//phuong phap day cung
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define epsi 0.00001

void main()

{
float a,b,fa,fb,dx,x;
float f(float);

clrscr();

printf(""Tim nghiem cua phuong trinh phi tuyen\n");

printf("'bang phuong phap day cung\n");
printf("Cho cac gia tri a,b\n");
printf("Cho gia tricuaa =");
scanf("%f",&a);
printf("Cho gia tri cuab =");
scanf("%f",&b);
fa=f(a);
fo=f(b);
dx=fa*(b-a)/(fa-fb);
while (fabs(dx)>epsi)
{

x=a+dx;

fa=f(x);

if((fa*fb)<=0)

a=x;
else
b=x;

fa=f(a);

fo=f(b);

dx=fa*(b-a)/(fa-fb);

92



printf("Nghiem x = %.3f",x);
getch();
}

float f(float x)
{
float e=x*x*X*xX+2*x*xX*x-Xx-1;
return(e);

Két qua tinh cho nghiém:x = 0.876

§5.PHUONG PHAP LAP NEWTON

Phuong phap lap Newton (con goi la A
phuong phap tiép tuyén) dugc dung nhi€u vi né hoi
tu nhanh.Gia st f(x) c6 nghiém la & da duogc tach
trén doan [a,b] dong thoi f'(x) va f"(x) lién tuc va
gilt nguyén dau trén doan [a,b].Khi da tim dugc
xap xi ndo d6 x, € [a,b] ta c6 thé kién toan né theo a
phuong phap Newton.Tr mut B ta vé tié€p tuyén véi x, [ b=x
duong cong.Phuong trinh duong tiép tuyén la

y—F(x,) = F'(b)(x — X,)

Tiép tuyén nay cat truc hoanh tai diém c6
y=0,nghia la :

—f(x,) =f'(b)(x, —X,)

hay :
~f(xy)
f,(Xo)
Tu x, ta lai tiép tuc vé& ti€p tuyén v6i dudng cong thi giao diém x; s& tié€n t6i nghiém cua
phuong trinh.

Viéc chon diém ban ddu x, rdt quan trong.Trén hinh v& trén ta thdy néu chon diém
ban dau x, = a thi tiép tuyén s& cat truc tai mot diém niam ngoai doan [a,b].Chon x, = b s&
thuan loi cho viéc tinh todn.Chung ta c6 dinh Ii :

Néu fla).fib) <0, fix) va f'(x) khdc khong va giit nguyén ddu xdc dinh khi x € [a,b]
thi xudt phat tir x, € [a,b] thod man diéu kién f(x,).f"(x,) > 0 c6 thé tinh theo phuong phdp
Newton nghiém & duy nhdt voi do chinh xdc tuy y.

Khi ding phuong phdp Newton céan 14y x, 1a ddu miit ctia doan [a,b] dé tai do
f(x,).f"(x,) > 0.Ap dung li thuyét trén ching ta xay dung chuong trinh tinh sau:

X =Xy

Chuong trinh 8-5
//phuong phap Newton

#include <conio.h>
#include <stdio.h>

93



#include <math.h>
#include <stdlib.h>
#define n 50
#define epsi le-5

void main()
{
float t,x0;
float x[n];
nt i;
float f(float);
float daoham(float);

clrscr();
printf(""Tim nghiem cua phuong trinh phi tuyen\n");
printf("bang phuong phap lap Newton\n");
printf("Cho gia tri cua x0 =");
scanf("%f",&x0);
1=1;
x[1]=x0;
do
{
x[i+1] = x[i]-f(x[1])/daoham(x[i]);
t = fabs(x[i+1]-x[i]);
x[i]=x[i+1];
1=i+1;
if (i>100)
{
printf("'Bai toan khong hoi tu\n");
getch();
exit(1);
}

else
}
while (t>=epsi);
printf("Nghiem x = %.5f" x[i]);
getch();
}

float f(float x)
{
float a=x*x-x-2;
return(a);

}

float daoham(float x)
{
float d=2%*x-1;
return(d);
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Chuong trinh nay dugc dung xac dinh nghiém ctia ham da dugc dinh nghia trong
function.Trong trudng hop nay phuong trinh d6 1a:x? - x -1 = 0.K&t qua tinh vdi gia tri dau x,
=0 chonghiém x =2.

§6.PHUGNG PHAP MULLER

Trong phuong phép day cung khi tim nghiém trong doan [a,b] ta xap xi ham bang
mot dudng thang. Tuy nhién dé giam lugng tinh todn va dé nghiém hoi tu nhanh hon ta c6
thé dung phuong phdp Muller.Noi dung ctia phuong phdp nay 1a thay ham trong doan [a,b]
bing mot dudng cong bac 2 ma ta hoan toan c6 thé tim nghiém chin x4c ctia n6.Goi cic
diém d6 c6 hoanh do 1an luot 1a a = x,,b = x, va ta chon thém mot di€ém x, nim trong doan
[x,,x,].Got

h, =X, - X,
h, =x, - X,
V=X-Xg
o=, g

x,) =1, i
f(x;) = 1, o~

afl
« )
h_2 \

\\
h, \
Qua 3 diém nay ta c6 mot dudng parabol : X,.f h, \zivz+bv+c
y=av’+bv+c -
Ta tim cac hé s6 a,b,c tir cac gia tri da biét v:
v=0(x=x,) a(0)* +b0)+c=f,
v=h,(x=x,) ah} +bh, +c=f
v=h,(x=x,) ahj +bh, +c=f,

'Y:

T doétaco:
. vi, —f,(1+7vy)+1,
vhi(1+7)
f, —f, —ah’
h1

b:

c=1,
Sau d6 ta tim nghiém cta phuong trinh av> + bv +c =0 va cé :
2c

" bxb? —dac

Tiép d6 ta chon nghiém gan x, nhit 1Am mot trong 3 diém dé tinh xap xi méi.C4c diém nay
dugc chon gan nhau nhét.
Tiép tuc qua trinh tinh dén khi dat do chinh xac yéu cau thi dung lai.
Vi du:Tim nghiém cua ham f(x) = sin(x) - x/2 trong doan [1.8,2.2].Ta chon x, = 2
Tacé: X =2 f(x,) = -0.0907 h,=0.2
x,=22  f(x)=-02915  h,=02
X, = 1.8 f(x,) = 0.07385 y=1

nl,z =X

Vay thi :
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o _ 1x(20.2915) — (-0.0907) x (1+ 1) + 0.07385 _

. =-0.45312
1x0.2°x(1+1)
2
b 0.2915-(-0.097) - (-0.45312) x0.2 091338
0.2
¢ =—-0.0907
Ta ¢6 nghiém gan x, nhat Ia :
n, =2.0- 2x(£0.0907) ~ 1.89526
—0.91338 —4/(=0.91338)> — 4 x (-0.45312) x (~0.0907)
Véi lan lap thi hai ta c6 :
Xo = 1.89526 f(xo) = 1.9184x10* h, =0.10474
x,=20  f(x,)=-0.0907  h,=0.09526
X,=1.8 f(x,) = 0.07385 v =0.9095
Vay thi:
. 0.9095x (—0.0907) — (1.9184 x10™*) x1.9095+ 0.07385 _ 04728
0.9095x0.10474% x 1.9095 '
—4 2
b 0.0907-1.9184 x10 (—0.4728)%x0.10474 081826

0.10474
c=1.9184x10""*
Ta c6 nghiém gan x, nhat 1a :

4
n, =1.89526 — 2x19184x10 = 1.89594

—0.81826 —/(0.81826)% — 4 x (~0.4728)x 1.9184 x 10~
Ta c6 thé 1ay n, = 1.895494 lam nghiém cta bai todn
Chuong trinh giai bai todn bang phuong phdp Muller nhu sau:

Chuong trinh 8-6

//[phuong phap Muller
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>

void main()
{
float x0,x1,x2,h1,h2,eps;
float a,b,c,gamma,n1,n2,xr;
int dem;
float f(float);

clrscr();

printf("PHUONG PHAP MULLER\n");
printf("\n");

printf("Cho khoang can tim nghiem [a,b]\n");
printf("Cho gia tri duoi a =");
scanf("%f",&x2);
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printf("Cho gia tri tren b =");
scanf("%f",&x1);

if (f(x1)*f(x2)>0)
{
printf("\n");
printf("Nghiem khong nam trong doan nay\n");
getch();
exit(1);
}
eps=1le-5;
x0=(x1+x2)/2;
dem=0;
do
{
dem=dem+1I;
h1=x1-x0;
h2=x0-x2;
gamma=h2/h1;

a=(gamma*f(x1)-
f(x0)*(1+gamma)+f(x2))/(gamma*(h1*h1)*(1+gamma));
b=(f(x1)-f(x0)-a*(h1*h1))/h1;
c=f(x0);
if ((a==0)&&(b!=0))
{
nl=-c/b;
n2=nl;
}
if ((a!=0)&&(b==0))
{
nl=(-sqrt(-c/a));
n2=(sqrt(-c/a));
}
if ((a!=0)&&(b!=0))
{
nl=x0-2*c/(b+(sqrt(b*b-4*a*c)));
n2=x0-2*c/(b-(sqrt(b*b-4*a*c)));
}
if (fabs(n1-x0)>fabs(n2-x0))
Xr=n2;
else
xr=nl;
if (xr>x0)
{
x2=x0;
x0=xr;



}
}
while (fabs(f(xr))>=eps);
printf("\n");
printf("Phuong trinh co nghiem x = %.5f sau %d lan lap",xr,dem);
getch();

}

float f(float x)
{

float a=sin(x)-x/2;
return(a);

§7.PHUONG PHAP LAP BERNOULLI

C6 nhiéu phuong phap dé tim nghiém ctia mot da thic. Ta xét phuong trinh :
ax"+ax"'+-+a,=0
Nghiém ctia phuong trinh trén thod man dinh 1i:Néu max{/ a, /.| a, /,...,] a, |} = A thi cdc
nghiém ciia phuong trinh thod man diéu kién | x| <1 + Al | a,/
Phuong phap Bernoulli cho phép tinh todn nghiém 16n nhét o cia mot da thitc P,(x)
c6 n nghiém thuc phan biét.Sau khi tim dugc nghiém 16n nhat o ta chia da thic P,(x) cho (x
- o) va nhan dugc da thiic méi Q,(x).Ti€p tuc dung phuong phdp Bernoulli dé tim nghiém
16n nhat ctia Q,(x).Sau d6 lai ti€p tuc cac budc trén cho dén khi tim hét cac nghiém cua
P.(x).
Chung ta khao sat phuong trinh phuong trinh sai phan ¢ cé dang nhu sau :
P = a,Ykn + 41 Yk+n-1 o + 4, ¥k = 0 . (1)
bay la mot phuong trinh sai phan tuyén tinh hé s6 hang.Khi cho trudc cac gia tri dau
Voo¥1se-Yny ta tim dugc cac gia tri y,,y,.,..Ching duoc goi la nghiém cua phuong trinh sai
phan tuyén tinh (1).
Da thiic
P (x) = a,x" +a,x"" +..+a, X + a, ()
vGi cing mot hé s6 a; nhu (1) dugce goi la da thic dac tinh cta phuong trinh sai phan tuyén
tinh (1).Néu (2) c6 n nghiém phan biét x, X,,..,x, thi (1) ¢6 cdc nghi¢ém riéng la
Y= Xi
Néu y; 1a cac nghiém cua phuong trinh sai phan la tuyén tinh (1),thi
Y. = CIX1HCoXatCoXa )
vGi cdc hé sd ¢; bat ki ciing 1a nghiém clia phuong trinh sai phan tuyén tinh hé s6 hang (1).
Néu cac nghiém la sao cho :
x| >1x,1 2..1x,]

Cl, Xook
y.=axil +é( ;?) +.]

Vay thi

N

va + Ci, X, k+l
\n e | e e
C X
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do do : [+ (2]
Yk+1:X G X
Y, [1+ Q( &)k +]
do X > Xy
nén: (22)( 22)im0 Kkhi k—oo
X1 Xi
vay thi : h—)oo khi k—o
Nghia lé . . Y
xflkgg?

Néu phuong trinh vi phan gém n+1 hé s6,mot nghiém riéng y, c6 thé dugc xdc dinh

tlr n gid tri Yy ;,Yk---,Yn.1-Pi€u cho phép tinh todn bang cach truy hdi céc
nghiém riéng cua phuong trinh vi phan.

0,...,y,
05y ¥

D€ tinh nghiém 16n nhat cha da thic,ta xudt phét tir cdc nghiém riéng y, = 0,y, =
=1 dé tinh y,,,.Cach tinh nay duoc ti€p tuc dé tinh y,,, xuat phat tr y, = 0,y, =

, va tiép tuc cho dén khi y,,,/y, khong bién doi nita.Tri s6 cla y,,, dugc tinh theo
cong thic truy hoi :
_1 4)
yk+n - 7;(alyk+n—l tet adn yk)

Vi du:Tinh nghiém cua da thiic P,(x) = Py(x) = x° - 10x* + 31x - 30.Nhu vay a, = 1,a,

=-10,a, = 31 va a; = -30.Phuong trinh sai phan tuong tng la :

Ta cho

5.0078
nghia |

Yirs ~10¥iin + 31yyyr - 30y, =0

trudc cac gid triy, =0;y, =0 va y; = 1.Theo (4) ta tinh duoc :
Y4 =-(-10y; + 31y, - 30y,) = 10

ys =- (-10y, + 31y; - 30y,) = 69

Y6 = - (-10ys + 31ys - 30y;) = 410

y; = - (-10y4 + 31y - 30y,) = 2261

ys = - (-10y; + 31y, - 30y5) = 11970

Vo = - (-10yg + 31y, - 30y,) = 61909

Vio = - (-10y, + 31y, - 30y5) = 315850

v = - (-10y,o + 31y, - 30yg) = 1598421

Vi = - (-10y,; + 31y,, - 30y,) = 8050130

Vi3 = - (-10y,, + 31y,, - 30y,,) = 40425749

Via = - (-10y,5 + 31y, - 30y,,) = 202656090

V15 =- (-10y4 + 31y,5 - 30y,,) = 1014866581

Vie = - (-10y,5 + 31y, - 30y,5) = 5079099490

yi7 =- (-10y, + 31y,5 - 30y,,) = 24409813589

Vig = - (-10y,7 + 31y,¢ - 30y,5) = 127092049130
Vio=- (-10y,5 + 31y,7 - 30y,4) = 635589254740

Ti s6 cac sO y,,,/yx 1ap thanh day :

10;6.9;5.942 ;55146 ; 5.2941 ; 5.172 ; 5.1018 ; 5.0607 ; 5.0363 ; 5.0218 ; 5.013 ;
; 5.0047 ; 5.0028 ; 5.0017 ; 5.001

a ching sé hoi tu t6i nghiém 16n nhat 1a 5 ctia da thic

Chuong trinh 8-7

//phuong phap Bernoulli
#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#define max 50

void main()
{
float afmax],y[max];
int k,j,i,n,l;
float s,el,e2,x0,x1,x;

clrscr();
printf("Cho bac cua da thuc can tim nghiem n =");
scanf("%d",&n);
el=le-5;
printf("Cho cac he so cua da thuc can tim nghiem\n");
for (1=0;i<=n;i++)
{
printf("a[%d] = ",i);
scanf("%f",&ali]);
}
for (k=0;k<=n;k++)
a[k]=a[k]/a[0];
tt: x1=0;
for (k=2;k<=n;k++)
ylk]=0;
yl1]=1;
1=0;
do
{
1=1+1;
s=0;
for (k=1;k<=n;k++)
s=s+y[k]*a[k];
y[0]=-s;
x=y[0]/y[1];
e2=fabs(x1 - x);

x1=x;
for (k=n;k>=1;k--)

} ylkl=y[k-1];
while((I<=50)ll(e2>=el));
if(e2>=el)

{

printf("Khong hoi tu");
getch();
exit(1);

}
else

printf("Nghiem x = %.4f\n",x);
n=n-1;
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if (n!=0)

{
a[l]=a[1]+x;
for (k=2;k<=n;k++)
a[k]=a[k]+x*a[k-1];
goto tt;
}
getch();

Két qua nghiém clia da thic x* - 10x* + 31x -301a:5; 3 va2
§8.PHUGCNG PHAP LAP BIRGE - VIETTE

Cac nghiém thuc,don gian cia moét da thiic P,(x) dugc tinh toan khi st dung phuong
phap Newton
T P(x)
Dé bat du tinh todn cin chon mot gid tri ban dau x,.Chung ta c6 thé chon mot gia tri
X, nao do,vi du :

an
Xo="
An-1
va tinh ti€p cac gia tri sau :
P()
Xl Xo I)rl1 (XO)
P.(x)

Tiép theo c6 thé danh gid P,(x,) theo thuat toan Horner :

PO = aO
Pl = P()Xi + al (2)
P2 = PIXi + 3.2

P;=Pyx; + a3
P(Xi) = Pn = Pn—IXi +a,
Mat khéc khi chia da thic P, (x) cho mdt nhi thic (x - x;) ta duogc :
P,(X) = (X - X)P,1(X) + b, 3)
v6i b, = P (x;).Da thic P, (x) c6 dang :
P, (x) = b,x"! + b, x"4+p;x"? +..+ b, ,x + b, , 4)
Dé x4c dinh céc hé s cua da thic (4) ta thay (4) vao (3) va can bang cac hé so vé6i da
thac can tim nghiém P,(x) ma cac hé s a; da cho:
(x - x;)( bx"! + bx"?+b;x"? +..4+ b, ,x +b, ;) + b,
=ax"+ax"" +ax"?+.+a, X +a, (5)
Tu (5) ritra :

b, =a,
b, =a, + byx; ©6)
b2 = 212 + blxi
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bn = an + bn-lxi = Pn(xi)
Pao ham (3) ta duoc :
P'(x)=(x—-x,)P_(xX)+P, _,(x)

PI;(Xi):Pn_1(Xi) (7)

Nhu vay v6i mot gia tri X; nao do6 theo (2) ta tinh dugce P,(x;) va két hop (6) véi (7)
tinh dugc P’ (x;).Thay cac két qua nay vao (1) ta tinh duoc gia tri x;,,.Qua trinh duoc ti€p tuc
cho dén khi | x;,, - X; | < € hay P,(x;,,) = 0 nén o~ x;,, 1a mot nghiém ctia da thic.

Phép chia P,(x) cho (x - a,) cho ta P, ;(x) va mot nghiém mdéi khic dugc tim theo
cach trén khi chon mot gia tri x, méi hay chon chinh x, = o,.Khi bac cta da thic giam
xu6ng con bang 2 ta ding cic cong thic tim nghiém cta tam thic dé tim céc nghiém con
lai.

Vi du:tim nghiém ctia da thitc Py(x) = x° - x? -16x + 24

a, =1 a; =-1 a,=-16 a; =24

Chon x,=3.5taco:

P,=a,=1

P,=a, +pxo=-1+3.5%1=25
P,=a,+pxo=-16+3.5%2.5=-7.25

P; =a; + pyx, =24 + 3.5%(-7.25) =- 1.375

by=a,=1;

b,=a, +bx,=-1+3.5%1=25
b,=a,+bx,=-16+3.5%2.5=-7.25
P,(3.5) = byx* + b;x+ b, = 13.75

CP(xg) 5, 1375

X| =X~ =, S+———-=36
P! (x,) 13.75
Lap lai budc tinh trén cho x, ta c6:
P,=a,=1
P,=a, +px,=-1+3.6¥1=2.6

P,=a,+p;x;=-16 + 3.6%¥2.6 = -6.64

P, =a; + p,x; =24 + 3.6%(-6.64) = - 0.096
b,=a,=1

b,=a, +bx, =-1+3.6¥1=2.6

b,=a, + p;x; =-16 + 3.6%2.6 = -6.64
P,(3.6) = byx* + b;x + b, = 15.68

RO 56,009 5606

P! (x,) 15.68
Qua trinh ct th€ ti€ép tuc cho dén khi sai s6 chidp nhan dugc.Chuong trinh dudi day mo ta
thuat tinh trén.

Chuong trinh 8-8

Xy =Xy

//phuong phap Birge-Viette
#include <conio.h>
#include <stdio.h>
#include <math.h>

#define max 20
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void main()
{
float afmax],p[max],d[max],x[max];
int k,j,i,n;
float el,e2,x0,x1;

clrscr();

printf("Cho bac cua da thuc n =");

scanf("%d",&n);

e1=0.0001;

printf("Cho cac he so cua da thuc can tim nghiem\n");
for (1=0;i<=n;i++)

{
printf("a[%d] = ".i);
scanf("%f" ,&ali]);
}
x0=a[0];

for (1=0;i<=n;i++)

a[i]=a[i]/x0;
printf("Nghiem cua phuong trinh :\n");
tt:x0=-a[n]/a[n-1];

j=0;
do
{
=i+
p[1]=x0+a[1];
d[1]=1.0;
for (k=2;k<=n;k++)
{
plk]=pl[k-1]*x0+a[k];
d[k]=d[k-1]*x0+p[k-1];
}
x1=x0-p[n]/d[n];
e2=fabs(x1-x0);
if (e2>el)
x0=x1;

}
while((j<=50)ll(e2>=el));
if (e2>=el)

printf("Khong hoi tu");
else

printf(" x = %.4f\n",x1);
n=n-1;
if (n!=0)

{

for (k=1;k<=n;k++)
alk]=p[k];
goto tt;
}
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getch();
}

Dung chuong trinh trén dé tim nghiém cta da thic x* + 2x? - 13x? - 14x + 24 ta duoc

cidc nghiém la:-4 ;3 ; -2 va 1.

§9.PHUONG PHAP NGOAI SUY AITKEN

Xét phuong phap lap :

x = f(x) (D
v6i f(x) thoa man diéu kién hoi tu cua phép lap,nghia 1a véi moi xe [a,b] ta c6 :
If'(x)1<g<1 (2)

Nhu vay :

Xne1 = f(Xy) 3)

Xp = f(xn—l) (4)
Trtt (3) cho (4) va ap dung dinh Ii Lagrange cho vé€ phai véi c € [a,b] tacé :

Xne1- X = £(Xp) - f(X01) = (X, - X,.Df7(€) &)
Vi phép lap (1) nén :

I X,- X, 1<qlx,-%x,,! (6)

104



Do (6) ding v6i moin nénchon=1,2,3,...tacé:

X, -x; 1 <qlx;-x,l

IX;-%,1 <qlx,-xl

| Xpir - X, | £q X, - %, |

Diéu nay c6 nghia la day x,,, - X; , mOt cach gin ding,la mot cap s6 nhan . Ta cling

coi rang day x, - y vdi y 1a nghiém ding ctia (1) , gan ding nhu mot cdp s6 nhan cé cong sai
q . Nhu vay :

Xnrl 7Y

=q<l1 (7)
X, =Yy
hay : Xn —Y =q(X, —Y) (8)
Tuong tu ta c6 : X, =Y =q(X,,; —Y) ©)
Tu (8) va(9)taco :
q= Xn+2 ~Xng1 (10)
Xon — Xy

Thay gi4 tri chia q vira tinh & (10) vao biéu thic clia q & trén ta ¢6 :

(X0 =X )’
y=x, — n n+l (1 1)
Xn _2Xn+1 + Xn+
Cong thuc (11) duogc goi la cong thitc ngoai suy Adam.Nhu vay theo (11) trude hét ta dung
phuong phdp lap dé tinh gia tri gan ding x,,,,X,,;,X, cla nghiém va sau d6 theo (11) tim
duoc nghiém véi sai s6 nho hon.
D€ 1am vi du ching ta xét phuong trinh :
Inx -x*+3=0
Ta dua vé dang lap :

X =+/In(x)+3

f'(x) = _ 1
2xv/Inx +3
Phép 1ap hoi tu trong doan [0.3,0c]. Ta cho x, = 1 thi tinh duoc :
X, = 1,7320508076
x3=1.883960229
x4 = 1.90614167
y = 1.909934347
Dé gidm sai s0 ta c6 thé lap nhiéu l1an

Chuong trinh 8-9

//[phuong phap Aitken
#include <conio.h>
#include <stdio.h>
#include <math.h>

#define m 5
void main()

{

float x[m];
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float epsi,n,y;
nt 1,z;
float f(float);

clrscr();
printf("Cho tri so ban dau x[1] =");
scanf("%f",&x[1]);
printf(""Cho tri so sai so epsilon =");
scanf("%t",&epsi);
printf("\n");
printf( "Ngoai suy Aitken cua ham\n");
z=0;
while (z<=20)
{
for (1=2;i<=4;i++)
x[1]=f(x[i-11);
n=x[4]-2*x[3]+x[2];
if ((fabs(n)<1e-09)ll(fabs(x[1]-x[2])<epsi*fabs(x[1])))
7z=20;
else
{
y=x[2]-(x[3]-x[2])*(x[3]-x[2])/n;
if (z>20)
printf("Khong hoi tu sau hai muoi lan lap\n");
x[1]=y;
}
7=7+1;
}
printf("Nghiem cua phuong trinh y = %.6f",y);
getch();
}

float f(float x)

{
float s=sqrt(log(x)+3);
return(s);

}

Vi gia tri ban dau la 1 va sai s6 1a 1e-8,chuong trinh cho két qua y = 1.9096975944

§10.PHUGNG PHAP BAIRSTOW

Nguyén tic ctia phuong phdp Bairstow 1a trich tir da thic P,(x) mot tam thic Q,(x) =
x* - sX + p ma ta c6 thé tinh nghiém thuc hay nghiém phiic cia né mot cach don gian bing
cac phuong phap da biét.
Viéc chia da thiic P,(x) cho tam thic Q,(x) dua t&i két qua :
Py (x) = Qu(X).Py5(x) + Ry(x)
vOi P (x) = ax"+ a;x""+ a,x"?+..+ a,
Q,(x)=x*-sx+p
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P_,(X) =bx"?+ b x"*+ b,x"*+..+ b_,
Rix)=ax+
Dé c6 dugc mot thuong ding,can tim céc gid tri clia s va p sao cho R(x) = 0 (nghia Ia
o va [ triét tiéu). Vi s va p da cho,cac hé s b ctia da thic P, ,(x) va cac hé s6 o va B duoc
tinh bing phuong phép truy hoi.C4c cong thic nhan dugc khi khai trién biéu thiic P,(x) =
Q,(x).P,,(x) + R,(x) va sap xép lai cdc s6 hang cling bac :
a X"+ a,; X"+ a,x" 2 +..+a, = (x* - sx + p)( bx"?+ b;x"? + b,x"*+..+ b, ,)

S6 hang bac ~ Hé s6 ctia P,(x) Hé s6 ctia Q,(x).P, ,(X)
X" a, b,
x™! a, b, - sb,
x"2 a, b, - sb, + pb,
X" A by - sbi; + pbys
X a, a - sb,, +pb,;
X a B + pbn-2
Nhu vay : b,=a, (1)
b, =a, + sb,

b, = a, + sb, - pb,

b, = a, + sb,, - pby,
a=a,;+sb,,-pb,;
B =a,- pbn—2

Chiing ta nhan thdy ring o dugc tinh todn xut phat tir cing mot cong thic truy hoi

nhu cac hé s6 b, va tuong tng véi hé s6 b,

by =a,; +8b,, - pbz=a
Hésob, la:

bn =a,+ Sbn—l - pbn—2 = Sbn—l + B
va cudi cing :

R(x)=ax+B=b,(x-s)+Db,

Ngoai ra cac hé s6 b; phu thudoc vao s va p va bay gio ching ta can phai tim cac gia
tri dac biét s* va p* dé cho b, ; va b, triét tiéu.Khi dé r,(x) = 0 va nghiém clia tam thiic x* -
s'X + p'x s& 1a nghiém cua da thiic P,(x).Ta biét rang b, va b, laham clias vap :

bn—l = f(S,p)
b, = g(s,p)
Viéc tim s” va p’ dua dén viéc giai hé phuong trinh phi tuyén:
{f(s,p):0
g(S’P)ZO

Phuong trinh nay c6 thé gidi dé dang nhd phuong phap Newton.That vay véi mot

phuong trinh phi tuyén ta c6 cong thic lap :
Xip1 = X; - Fx)/M (X))

hay f(x) (X - X)) = -(x)

V6i mot hé ¢6 hai phuong trinh,cong thiic 1ap tré thanh:
JXDXiy - Xi) = -F(X)

! Xi={s,p;}" va Xt = { 8Pt}
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F(X,)=

J(X,)=

f(s.,p,)
g(s,,p,)
of  of
0s Op
og 0g
o5 Op

Quan hé : J(X)AX = -F(X,) v6i AX = {s,,, - 8;,pi1 - P;} " tuong tng v6i mot hé phuong trinh

tuyén tinh hai 4n s6 As =s,,;-s; va Ap=p;,; - P; :

of

0s
og

of
As +$Ap =—1(s;-p;)

0

g
2 As +$AP =—g(s,-p,)

Theo cong thitc Cramer ta c6 :

Dé dung dugc cong thitc nay ta can tinh dugc cidc dao ham

oz of

duoc tinh theo cong thic truy hoi.

Do b, = a, nén

b, =a, + sb, nén

b, = a, + sb,- pb, nén

Mait khéc :

A

nen :

b3 = 213 + sz' pbl nén

Né€u ching ta dat :

thi :

o, _, b, _

0s
ob,

-5 5s *b,

s op

0b, _ 0b, _

as ap Y
ob, da, 9(sb) d(pb,)
ds oOs  0s

2o a(sb,)

Os 0s

%:bﬁSbg

0b; _ ob, b,

0s bas os P os

ob

3 o

c,=Db,

c,=b, +sb,=b, +sc,

O O 22 % 4 dao ham nay

p

a(pb,)
0s

2)
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¢, =b, +sc, - pc,
Ck = by + 8¢y - PGy
Ch1 = bn-l + SCha - an-S

Nhu vay céc hé s6 cling dugc tinh theo cach nhu cac hé s6 b,.Cudi cung v6i f=b, , va g =b,
ta duoc:

N SN SR S

s " oes "o M oas M

bn—lcn—2 —-b,c

As= e 3)
Chai€n3 —Cuon
Ap — bn—lcn—l B ann—Z (4)

2
Cno1i€n3 —Chp

Sau khi phan tich xong P,(x) ta ti€p tuc phan tich P,,(x) theo phuong phép trén Cac
budc tinh todn gom :

- Chon céc gia tri ban dau bat ki s, va p,

- Tinh céc gié tri b,,..,b, theo (1)

- Tinh céc gié4 tri c,...,c, theo (2)

- Tinh As, va Ap, theo (3) va (4)

- Tinh s, = sy + As, va p; = p,+ Ap,

- Lap lai budc 1 cho dén khip,,; =p;=pvas,; =s;=S$

- Giai phuong trinh x, - sx + p dé tim 2 nghiém cta da thic

- Bat dau qua trinh trén cho da thic P, ,(x)
Vi du : Tim nghiém cta da thic P,(x) = x* - 1.1x* + 2.3x* + 0.5x* + 3.3.
V6i 14n 1ap ban d4u ta chon s = -1 va p =1,nghia la tam thic c6 dang x* + x + 1

g a o) as ay
1 -1.1 2.3 0.5 3.3
sb; -1 2.1 34 0.8
-pb. ; -1 2.1 34
b, 1 2.1 34 -0.8 =b, 0.7=b,
sb; -1.0 3.1 5.5
-pb;, -1.0 3.1
¢ 1 3.1 55 3.2
‘ 0.8 —3.1‘
-07 55
As=+—— "= 1 =0.11
55 -3.1
Laz 5J
‘55 oﬂ
-32 0.7
Ap=—-——""1-0.06
55 -3.1
L&z 5J

s'=-1+0.11=-0.89
p'=1+0.06 = 1.06
Tiép tuc lap 1an 2 vGis, =s” vap,=p tacéh:
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g a %) a3 ay
1 -1.1 2.3 0.5 3.3
sb; -0.89 1.77 -2.68 0.06
-pb;, -1.06 2.11 -3.17
b, 1 -1.99 3.01 -0.07=b,, 0.17=b,
sb; -0.89 2.56 -4.01
-pb;, -1.0 3.1
c; 1 -2.88 451 -1.03
‘0.07 - 2.88‘
As -07 55| _ 001
451 -288
‘— 1.03 451 ‘
‘ 451  0.07 ‘
~1.03 -0.17
Ap = =0.04
451 -2.88
‘— 1.03  4.51 ‘

s°=-0.89-0.01=-0.9
p =1.06+0.04=1.1
Nhu vay P,(x) = (x*+0.9x+1.1)(x* + 2x+3)
Chuong trinh sau dp dung Ii thuyét vira néu dé tim nghiém cta da thiic.

Chuong trinh 8-10

//phuong phap Bairstow
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#define m 10

void main()
{
float a|[m],b[m],c[m];
nt 1,n,v;
float s,el,t,p,q,r.pl.ql;

clrscr();
printf(""Cho bac cua da thuc n =");
scanf("%d",&n);
printf("Cho cac he so cua da thuc can tim nghiem\n");
for (i=n;i>=0;i--)
{
printf("a[%d] = ",n-i);
scanf("%f",&ali]);
}
printf('"n");
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e1=0.0001;
if (n<=2)

if (n==1)

{
printf("Nghiem cua he\n");
printf(" %.8f"(a[0]/(-a[1])));
getch();
exit(1);

b[n-1]=b[n]*p+a[n-1];
c[n-1]=b[n-1]+b[n]*p;
for (i=n-2;1>=0;i--)
{
bli]=b[i+2]*q+b[i+1]*p+alil;
cli]=c[i+2]*q+c[i+1]*p+b[i];

r=c[2]*c[2]-c[1]*c[3];
pl=p-(b[1]*c[2]-b[0]*c[3]/r;
q1=g-(b[0]*c[2]-b[1]*c[1])/r;

if ((fabs(b[0])<e1)&&(fabs(b[1])<el))

goto tt;
v=v+1;
p=pl;
q=ql;
}
while (v<=40);
if(v>40)
{
printf("Khong hoi tu sau 40 lan lap");
getch();
exit(1);
}
tt:s=p1/2;
t=pl*pl+4*ql;
if(t<0)
{
printf("Nghiem phuc\n");
printf("%.8f+%.8f\n",s,(sqrt(-t)/2));
printf("%.8f-%.8fj\n",s,(sqrt(-t)/2));
printf("\n");
}
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else

{
printf("Nghiem thuc\n");
printf("%.8f\n",(s+sqrt(t)/2));
printf("%.8f\n",(s-sqrt(t)/2));
printf("\n");

}

for (1=2;i<=n;i++)
a[i-2]=bli];
n=n-2;
}
while ((n>2)&(r!=0.0));
s=-a[1]/(2*a[2]);
t=a[1]*a[1]-4*a[2]*a[0];
if (t<0)
{
printf("Nghiem phuc\n");
printf("%.8f+%.8fj\n",s,(sqrt(-t)/(2*a[2])));
printf("%.8f-%.8fj\n" s, (sqrt(-t)/(2*a[2])));
printf("\n");

printf("Nghiem thuc\n");
printf("%.8f\n",(s-sqrt(t)/(2*a[2])));
printf("%.8f\n",(s-sqrt(t)/(2*a[2])));
printf("\n");
}
getch();

Dung chuong trinh trén d€ x4c dinh nghiém ctia da thic :
x®-2x%-4x*+13x%-24x* +18x -4=0
ta nhan duoc ciac nghiém :
X, = 2.61903399
X, =-2.73205081
x5 = 0.732050755
X, = 0.381966055
X5 =0.500011056 + 1*1.3228881
X = 0.500011056 - 1*1.3228881

§11.HE PHUONG TRINH PHI TUYEN

Phuong phip Newton c6 thé dugc tong quat hod dé giai hé phuong trinh phi tuyén
dang :
f.(X,,X,,X5,...,X,)=0
£2(X,,X,,X55...,X,)=0
f1(X,,X,,X,,...,X,)=0

fn(X17X2,X3’---,X2):0
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hay viét gon hon duéi dang :

FX)=0
Trong doé : X = (X[,X9,X35000005 X))
Vi mot phuong trinh mot bién,cong thitc Newton 1a :
f(x,)
Xi+1=Xi_m
hay : f'(x,).Ax = -f(x,)
\{ul AX = X;4 - X

boi v6i hé,cong thic lap 1a :

J(X)Ax = -F(X;)
Trong d6 J(X,) 1a toan tir Jacobi.N6 1a mot ma tran bac n ( n - tuong tng véi s6 thanh phan
trong vecto X) c6 dang :

of, of, of, ofy
o o o o
of, of,  Ofs of,
0x, 0X, oxs OXn
J(x,)=|.
of, of., of, ofa
o o G o
Vé AX = Xi+1 - Xi

Phuong phdp Newton tuyén tinh hod hé va nhu vay véi moi bude lap can giai mot hé
phuong trinh tuyén tinh (ma bién 1a Ax;,) xac dinh boi cong thac 1ap cho téi khi vecto
X(X[,X2,X3500..,X,) gaN VGi nghiém.

Du6i day 1a chuong trinh giai hé phuong trinh phi tuyén

X1 —X>—3X1 X2 X4~8=0
Xi+X2+X3+x4—5=0

V25— x; +8x3+4=0

2X1 X2 X3—X4+8=0
Ma tran dao ham riéng J(x;)la :

3x12—3x2 X4 *3X§—3x1 X4 0 —3X; X2
1 1 1 1
X 0 8 0

V25-x}

2X2X3 2X2X3 2X2X3 —1

Ma tran nay duoc chuong trinh doc vao nho tha tuc doc. Trong thu tuc nay,cac hé so a[i,5] 1a
cac ham f(x).Vecto nghiém ban diu duoc chon 1a { 0,-1,-1,1}".Két qua tinh cho ta : x =
{0.01328676,-1.94647929,-1.12499779,8.05819031 }" véi do chinh xdc 0.000001.Vecto s6
du r = { 0.00000536,-0.00000011,-0.00000001,-0.00000006 } .

Chuong trinh 8-11
//giai he pt phi tuyen

#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#define n 4

float a[n+1][n+2];
float x[n+1],y[n+1];
inti,j,k,1,z,r;

float e,s,t;

void main()
{
void doc();
clrscr();
printf("Cho cac gia tri nghiem ban dau\n");
for (i=1;i<=n;i++)

{
printf("x[%d] = ",1);
scanf("%f" ,&x[i]);
}
e=le-6;
z=30;
for (r=1;r<=z;r++)
{
doc();
for (k=1;k<=n-1;k++)
{
s=0 ;
for (i=k;i<=n;i++)
{
t=fabs(a[i][k]);
if (s<=t)
{
s=t;
I=1;
}
}
for (j=k;j<=n+1;j++)
{
s=a[k][jl;
alk][jl=all][jl;
a[ll[jl=s;
}
if (a[1][1]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang khong");
getch();
exit(1);
}
else
{
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if (fabs(a[k][k]/a[1][1])<(1e-08))

{
printf('"Ma tran suy bien");
£oto mot;
}
}
for (i=k+1;i<=n;i++)
{
if (a[k][k]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
£0to mot;
}
s=a[1][k]/a[k][k];
a[i][k]=0;
for (j=k+1;j<=n+1;j++)
a[i](jl=alil(jl-s*alk][jl;
}
y[n]=a[n][n+1]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=a[i][n+1];
for (j=1+1;j<=n;j++)
s=s-ali][j]*yl[jl;
if (a[i][i]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
goto mot;
}
ylil=s/a[i][il;
}
}
if (r!=1)
for (i=1;i<=n;i++)
{
if (fabs(y[i])<e*fabs(x[i]))
goto ba;
}
for (i=1;i<=n;i++)
x[1]=x[i]-y[i];
printf("\n");
}
printf("Khong hoi tu sau %d lan lap\n",z);
goto mot;
clrscr();

ba:printf("Vec to nghiem\n");
for (i=1;i<=n;i++)
printf("%.5f\n",(x[1]-y[i]));
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getch();

}

void doc()

{
a[1][1]=3*x[1]*x[1]-3*x[2]*x[4];
a[1][2]=-3*x[2]*x[2]-3*x[1]*x[4];
a[1][3]=0;
a[1][4]=-3*x[1]*x[2];
a[1][5
al2][1]=1;
al2][2]=1;
al2][3]=1;
a2][4]=1;
a[2][5]=x[1]+x[2]+x[3]+x[4]-5;
a[3][1]=-x[1]/sqrt(25-x[1]*x[1]);
a[3][2]=0;
a[3][3]=8;
a[3][4]=0;
a[3][5]=sqrt(25-x[1]*x[1])+8*x[3]+4;
a[4][1]=2%x[2]*x[3];
a[4][2]=2%x[1]*x[3];
a[4][3]=2*x[1]*x[2];
a[4][4]=-1;
a[4][5]=2*x[1]*x[2]*x[3]-x[4]+8;

}

printf("\n");

printf("Do chinh xac cua nghiem la %.5f: \n", e);

printf("\n");

printf("Vec to tri so du :\n");

for (i=1;i<=n;i++)
printf("%.5f\n",(a[i][n+1]));

mot:printf('"\n");

J=X[TPEX[TPEX[T]-X 21X [2]*x[2]-3*x[1]*x[2]*x[4]-8;
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CHUONG 9 : CAC VAN PE VE MA TRAN
§1.DINH THUC CUA MA TRAN

Cho mot ma tran vuong cap n.Ta cin tim dinh thic clia né.Trudc hét ching ta nhac
lai mot so tinh chat quan trong cta dinh thic:
- néu nhan tit ca cac phan tir cia mot hang (hay cot) vé6i k thi dinh thic dugc nhan
voi k
- dinh thitc khong d6i néu ta cong thém vao mot hang t6 hop tuyén tinh cua cac
hang con lai.
Ta sé& ap dung cac tinh chat nay dé tinh dinh thic cia mot ma tran cip 4 nhu sau(phuong
phap nay c6 thé md rong cho mot ma tran cap n) bang phuong phap tru:
i A A3 Ay
A @21 82 A3 Ay
A3 Az A3z Ay
Ay Ay Ay Ay
LAy gia tri tru 1a p,= a,,.Ta chia cac phan tir ciia hang th nhit cho p,= a,, thi dinh thic s€ 1a
D/p, (theo tinh chat 1) va ma tran con lai la:
I oap, aj ay

Lay hang 2 trir di hang 1 da nhan véi a,,,lay hang 3 trir di hang 1 da nhan véi a;, va 1dy hang
4 trir di hang 1 da nhan véi a,; (thay hang béng t6 hop tuyén tinh cua cdc hang con lai) thi
dinh thic van 1a D/p, va ma tran la:

aj, aj; ajy
ay, aj ay
ay ay ajy
ay, ay aly

SO O

LAy gid tri tru 1a p, =a),.Ta chia cic phan tr cia hang thit hai cho p, thi dinh thitc s€ 1a
D/(p,p,) va ma tran con lai la:

1 aj, aj; ajy
0 1 aj ajy
0 aj a3 ajy
0 aj, ajy ay

Lay hang 1 trir di hang 2 da nhan véia), ,1ay hang 3 trir di hang 2 da nhan véi a’, va 14y hang

4 trir di hang 2 da nhan véi a/, thi dinh thtc van 1a D/p, va ma tran la:
thi dinh thic van 1a D/(p,p,) va ma tran la:
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0
1
0
0
Tiép tuc 1dy hang 3 roi hang 4 lam t
0
1
0
0

Dinh thiic cia ma tran nay 1a D/(p,p,psp.)= D/(a,,a%,a

aj; aj,
aj; ay
aj; ajy,
aj; ay

SO =

0

ru
0
0
1
0

SO OoO
— O OO

la D = p,p,pspa-

Sau day la chuong trinh tim dinh thitc cia mot ma tran:

Chuong trinh 9-1

//tinh dinh thuc

#include <conio.h>#include <stdio.h>#include <ctype.h>

#include <stdlib.h>

void main()

{

int 1,J,k,n,0k 1,0k2,t;
float d,c.e.f,g,h;
float a[50][50];
char tl;

clrscr();

printf("** TINH DINH THUC CAP n **");

printf("\n");
printf("\n");
printf("Cho cap cua dinh thuc n =");
scanf("%d",&n);
printf("Nhap ma tran a\n");
for (i=1;i<=n;i++)
{

printf("Dong %d:\n",1);

for (j=1;j<=n;j++)

printf("a[%d][%d] = ",i,));
scanf("%f" &ali](j]);
}
printf('"\n");
}
printf('"\n");
printf("Ma tran a ma ban da nhap\n");
printf('"\n");
for (i=1;i<=n;i++)
{

for (j=1;j<=n;j++)

thi ma tran s€ la:

) =1 nén dinh thic ctua ma tran A
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printf("%.50\",a[i][j]);
printf('"\n");

}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i,j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran a ban dau\n");
printf("\n");
for (i=1;i<=n;i++)

{

}

for (j=1;j<=n;j++)
printf("%.50\",a[i][j]);
printf('"n");

printf("\n");

d=1;
1=1;

ok2=1;
while ((0k2)&&(i<=n))

{

if (a[i][i]==0)
{
okl=1;
k=k+1;
while ((ok 1)&&(k<=n))
if (a[k,i]!=0)
{
for (j=i;j<=n;j++)
{
c=a[i][jl;
ali][jl=alk][jl;
alk][jl=c;
}
d=-d;
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ok1=0;
}

k=k+1;
if (k>n)
{

else

printf("\n");

printf("** MA TRAN SUY BIEN **");
ok2=0;

d=0;

}
if (a[i][i]!=0)
{
c=ali][i];
for (j=i+1;j<=n;j++)
a[i][jl=alil[jl/c;
for (k=i+1;k<=n;k++)
{
c=a[k][i];
for (j=i+1;j<=n;j++)
a[k][jl=alk][j]-a[i][j]*c;
}
}
1=1+1;
}
if (ok2)
{
for (i=1;i<=n;i++)
d=d*a[ilfil;
printf("\n");
printf("** GIA TRI DINH THUC D **");
printf("\n");
printf("%.3t",d);
}
getch();

§2.NGHICH PAO MA TRAN

Goi A 1a ma tran nghich ddo cia mot ma tran A bac n ta c6 AA™" = E.(trong biéu
thitc nay E 12 mot ma tran vuong c6 cdc phan tir trén duong chéo chinh bang 1). Dang cla
ma tran E,vi du cép 4,la:

100 0
o100
E=1o 01 0
000 1
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Phuong phép loai trir dé€ nhan dugc ma tran nghich ddo A duoc thuc hién qua nhiéu
giai doan (n),mo6i mot giai doan géom hai budc.Doi véi giai doan thi k:
- chudn hoa phén tir a,, bing cdch nhan hang véi nghich dao ciia né
- 1am cho bang khong cdc phan tir phia trén va phia dudi dudng chéo cho dén cot thi
k.Khi k = n thi A® s& tr¢ thanh ma tran don vi va E tr& thanh A
Vi du: Tinh ma tran nghich dao ctia ma tran

2 1 1
A=l1 2 1
1 1 2

Ta viét lai ma tran A va ma tran don vi tuong tng v4i nd

2 1 1 1 00
A=1 2 1 E=|0 1 0
1 1 2 0 01

Giai doan 1: Budc a: Nhan hang 1 v6i 1/a;;,nghia la a'j; = a,;/a,; doi v6i dong thit nhét,a; =
a; doi v6i cac dong khac

112 1)2 /2 0 0
A=[1 2 1| E=[0 10
11 2 0 0 1

Bue b: Trit hang 3 va hang 2 cho hang 1,nghia 1a a'V}; = a;; - a;,a; d6i v6i i #

1 12 12 1/2 0 0

A=|0 32 1/2| E=|-1/2 1 0
0 1/2 3/2 ~1/2 0 1

Giai doan 2: Buéc a: Lay hang 2 1am chuén,nhan hang 2 véi 2/3,dé nguyén cdc hang khac

1 12 12 12 0 0

A=/0 1 1/3 E=|-1/3 2/3 0
0 12 3/2 12 0 1

Budc b: Lay hang 1 trir di hang 2 nhan 1/2 va lay hang 3 trir di hang 2 nhan

10 13 2/3 —1/3 0
A=0 1 1/3| E=|-1/3 2/3 0
00 4/3 ~13 —1/3 1
Giai doan 3: Budc a: Lay hang 3 1am chuin,nhan hang 3 véi 3/4,d€ nguyén cdc hang khéac

10 13 2/3 -1/3 0
A=[0 1 1/3 E=|-13 2/3 0
0 0 1 -1/4 -1/4 3/4
Budc b: Lay hang 1 trir di hang 3 nhan 1/3 va 1ay hang 2 trir di hang 3 nhan

1 00 3/4 —-1/4 -1/4
A[O 1 OJ E[—1/4 3/4 —1/4J

00 1 ~1/4 -1/4 3/4

1/2

1/3

Nhu vay A 1a:
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34 —1/4 -1/4

A'(1/4 3/4 —1/4}
—1/4 -1/4 3/4

Ap dung phuong phép nay chiing ta ¢6 chuong trinh sau:
Chuong trinh 9-2

#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include
<ctype.h>void main() { int i,j,k,n,t,tl;float c,a[50][50],b[50][50]; char tl; clrscr();
printf(" **MA TRAN NGHICH DAO**\n");
printf("Cho bac cua ma tran n =");
scanf("%d",&n);
printf("Vao ma tran ban dau a\n");
for (i=1;i<=n;i++)
{
printf("Vao hang thu %d :\n",i);
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,));
scanf("%f",&ali][j]);
}
printf("\n");
}
printf("\n");
printf("Ma tran ban da nhap\n");
printf("\n");

for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%.50\" a[i][j]);
printf("\n");
}
t=1;
flushall();
while (t)
{
printf("\nCo sua ma tran khong(c/k)?");
scanf("%c",&tl);
if(toupper(t)=="C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",1,j);
scanf("%f" &al[i][j]);
}
if (toupper(tl)=='K")
t=0;
}

printf("\nMa tran ban dau\n");
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printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%.50\",a[i][j]);
printf('"\n");
}

printf("\n");
for (i=1;i<=n;i++)
for (jJ=n+1;j<=2%n;j++)
{
if (j==i+n)
ali][jl=1;
else
a[i](j1=0;
}
1=1;
tl=1;
while (t1&&(i<=n))
{
if (a[i][1]==0)
{
t=1;
k=i+1;
while (t&&(k<=n))
if (a[k][1]!=0)
{
for (j=1;j<=2%n;j++)
{
c=a[i][j];
ali][jl=alkI[jl;
a[k][j]=c;
}
t=0;
}
else
k=k+1;
if (k==n+1)
{
if (a[i][k-1]==0)
{
printf("MA TRAN SUY BIENw\ ");
t1=0;

}
}
if (a[i][i]!=0)
{
c=a[1][il;
for (j=i;j<=2*n;j++)
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a[i][jl=alil(jl/c;
}
for (k=1;k<=n;k++)

{
if (k!=i)
{
c=a[k][il;
for (j=i;j<=2%*n;j++)

alk](jl=a[k][jl-a[i][jl*c;

1=i+1;
if (t1)
printf("\n");
printf(""\nMA TRAN KET QUA\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (jJ=n+1;j<=2%n;j++)
printf("%.40\N\" a[i][j]);
printf("\n");
}
printf("\n");
}
getch();

Dung chuong trinh tinh nghich dao cua ma tran:

998 -1 2 -1
98 7|chotakétqua | 2 -10 9
876 -1 9 -9

§3.TiCH HAI MA TRAN
Gia str ta c6 ma tran A, va ma tran B, Tich cua A, va B, la ma tran C,,, trong d6
n
k=1
Chuong trinh du6i day thuc hién nhan hai ma tran v6i nhau.

Chuong trinh 9-3

#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include
<ctype.h>

#define max 50

void main()
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int n,I,m,1,j,k,t;
float almax][max],b[max][max],c[max][max];
char tl;

clrscr();
printf("Cho so hang cua ma tran a : ");
scanf("%d",&n);
printf("Cho so cot cua ma tran a : ");
scanf("%d",&l);
printf("Cho so cot cuama tran b : ");
scanf("%d",&m);
printf("\nNHAP MA TRAN A\n");
for (i=1;i<=n;i++)
for (j=1;j<=L;j++)
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=L;j++)
printf("%10.5" a[i][j]);
printf("\n");
}
flushall();
t=1;
while (t)
{
printf("Co sua ma tran khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f" , &al[i][j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran a ban dau");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=L;j++)
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printf("%10.5f" a[i][j]);
printf('"\n");
}
printf('"\n");

printf("NHAP MA TRAN B\n");
for (i=1;i<=l;i++)
for (j=1;j<=m;j++)
{
printf("b[%d][%d] = ",i.j);
scanf("%f" ,&b[i][j]);
}
printf("\n");
printf("Ma tran b ban da nhap\n");
for (i=1;i<=l;i++)

{
for (j=1;j<=m;j++)
printf("%10.5f",b[i][j1);
printf("\n");
}
flushall();
t=1;
while (t)
{
printf("Co sua ma tran khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("b[%d][%d] = ",i,j);
scanf("%f" ,&b[i][j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran b ban dau");
printf("\n");
for (i=1;i<=l;i++)

{
for (j=1;j<=m;j++)
printf("%10.5",b[i][j]);
printf("\n");
}

printf('"\n");
for (i=1;i<=n;i++)
for (j=1;j<=m;j++)

{
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c[i][j1=0;
for (k=1;k<=1;k++)
cli][jl=cli][jl+ali][k]*bIk1[j];
}
printf("Ma tran tich ¢ \n");
for (i=1;i<=n;i++)
{
for (j=1;j<=m;j++)
printf("'%10.5" c[i][j]);
printf("\n");
}
getch();

}

Dung chuong trinh tinh tinh hai ma tran ta nhan dugc két qua

2 1 5 0 -1
-1 3 XC’ 2 —2)_ 8 —14 11
1 0|3 =4 3 )71 2 =2
5 3 14 -2 -1

§4.GIA TRI RIENG VA VEC TO RIENG CUA MA TRAN

1.Khdi niém chung: Trong nghién 1i thuyét va tng dung,ta gap bai todn vé ma tran cap
n.Cho mot ma tran A cap n,gia tri A dugc goi la gia tri riéng va vecto X duogc goi la vecto
riéng clia ma tran A néu:

AX =2AX (1)

Vecto riéng phai l1a vecto khac khong. Tuong tng véi mot gia tri riéng c6 vo sO vecto
riéng.Néu X la mot véc to riéng tuong tng véi gia tri riéng A thi ¢X cling la vec tu riénh Gng
v6i A.C6 nhiéu thuat todn tim gid tri riéng va vecto riéng cua mot ma tran.Gia st ta ¢6 ma
tran A,goi E 1a ma tran don vi thi theo (1) ta co:

(A-AE)X =0 (2)
va (A - AE) 1a ma tran c6 dang:
alf}L A A (3)

Az Axn -\ Aon

Qn Qw2 Am ~ A

Nhu vay do (2) 1a hé phuong trinh tuyén tinh thuin nhat nén diéu kién can va da dé A

la gid tri riéng ctia ma tran trén 1a dinh thitc ctia né bang khong:
det(A-AE)=0 4)

Phuong trinh (4) duoc goi 1a phuong trinh dac trung cia ma tran A.Dinh thic det(A - AE)
dugc goi la dinh thitc dac trung ciia ma tran A.Dinh thiic P,(A) clia ma tran trén duoc goi la
da thic dac trung cia ma tran vuong A.

Vi du tim vec to riéng va tri riéng ctia ma tran:

3 1 -3
3 1 -1
2 =2 0

Trudce hét ta tinh da thic dac trung ciia ma tran A:
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31 -3 i
P.(M)=|3 1-A -1 =2 (A +4)
2 -2 -A
Nghiém cta P,(A) =0 1a A, = 4,A, = 2j va A, = -2j.Vi truong co sd 1a s6 thuc nén ta chi 1dy A
= 4.Dé tim vec to riéng twong ing véi A = 4 ta giai hé
3-A 1 =3 (&
3 1-A -1 X &, [=0
2 -2 ) g,

ta nhan dugc cac gia tri cta ,ching tao thanh vec to riéng tng véi A.
Nhu vay khi khai trién dinh thitc ta ¢6 mot da thitc bac n c6 dang:
P.(A)=A"-p At -pA2- .. .-p,=0
Muon xac dinh cac hé so cua da thiic dac tinh nay ta dung phuong phap Fadeev-Leverrier.Ta
xét ma tran A:

a;; ap i
A=|%1 2a» a7,
a’nl a’n2 ann

Ta goi vét clia ma tran A la so:
vet(A)=a,; + a5, +...+ a,,
Khi d6 tham s6 p; cua P,(A) duoc cac dinh nhu sau:
pi=vet(B,) v6i B, =A
p> = (1/2)vet(B,) véi B, =A(B;-p,E)
p;=(1/3)vet(B;)  v6i By =A(B,-p,E)

Chuong trinh tinh cac hé so6 p; nhu sau:
Chuong trinh 9-4

// Faddeev_Leverrier;
#include <stdio.h>
#include <conio.h>
#include <ctype.h>

#define max 50

void main()

{

int i,j,k,m,nk1,t;

float vet,c1,d;

char tl;

float p[max];

float almax][max],b[max][max],c[max][max],bl[max][max];

clrscr();

printf("Cho bac cua ma tran n =");
scanf("%d",&n);

printf("Cho cac phan tu cua ma tran a : \n");
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for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ".i,j );
scanf("%f",&al[il[j]);

printf("\n");
clrscr();
printf("Ma tran ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%10.5f" a[i][j]);
printf("\n");
}
t=1;
flushall();
while (t)
{
printf("\n");

printf("Co sua ma tran khong(c/k)?");

scanf("%c",&tl);
if (toupper(t))=='C")
{

printf("Cho chi so hang can sua : ");

scanf("%d",&i);

printf("Cho chi so cot can sua : ");

SCanf(ll%dH’&j);

printf("a[%d][%d] = ".i,j);

scanf("%t",&al[i][j]);
flushall();
}
if (toupper(t))=="'K")
t=0;
}
printf("Ma tran ban dau");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5f",a[i][j]);
printf("\n");
}

for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
bli][jl=alil[jl;
for (k=1;k<=n-1;k++)
{
vet=0.0;
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for (i=1;i<=n;i++)
vet+=b[1][i];
plk]=vet/k;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
if (j!=1)
c[i][jl=blil[j];
if (j==i)
| c[il[j1=blil[j]-plkl;

for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
b[i][j]=0.0;
for (k1=1;kl1<=n;k1++)
} bli][jl+=alil[k1]*c[k1][j];
}
vet=0.0;
for (i=1;i<=n;i++)
vet+=b[1][i];
p[n]=vet/n;
printf("\n");
printf(""Cac he so cua da thuc dac trung\n");
printf("\n");
d=1.0;
printf("%6.2f",d);
for (i=1;i<=n;i++)

{
cl=-p[il;
printf("%5¢%6.2f",' ',c1);
}
getch();

}

2.Phuong phdp Mises: Thuat todn Mises tim gia tri riéng 16n nhit cia mot ma tran A. Néu
ma tran A 1a thuc va va mdi tri riéng boi k ¢6 du k vec to riéng doc 1ap tuyén tinh thi viéc
tinh todn s€ cho ta gia tri riéng 16n nhat.

Mot vecto V bat ki c6 thé duoc viét du6i dang:

V=vX; +v,X, +- 4 v, X =) viX; (5)
i=1
Trong do X,,X,,..,X, 1a cdc vec to riéng tuong ng vOi cdc gia tri riéng A, Ay,As,..0,
VA V{,V,,V3,...,V, 12 cdc hdng so.
Khi nhan A vé6i V ta cé:
AV =Av, X, + Av,X, +...+ Av, X,
do: Av X, =v,AX, = v,A X 5 Av, X, = v,AX, = v,A,X, V.V
Vay nén: AV = v, A, X, + VoA X, +..4+ VA X,
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AV =V AXXvAX
Lai nhan biéu thic trén véi A ta c6:
AZV = V]?\.] AX] + Vz}\;z AX2 +...+ Vn}\‘n AXn
= Vl}\,21X1 + V2}\,22 X2 +...+ Vn7\‘n2 Xn
va ti€p dén lan thi p ta co:
APV =221Vi7\4ipXi :V1}\4{JX1 +V17\-;X2+ ot Vn}\ern
Lay AP, lam thira s6 chung ta co6:
A ) A ) A )

1 1 1

Tuong tu ta c6:

p Y 7\‘2 p+1 }\43 p+1 7\,n p+1

1 1 1

Khi p rat I6n,vi A; > A, > A3 >,...,A, nén:
(5} —0 khi po o
}Ll
Do do: lim APV = APy X, (6)

—e
lim APV = A"y X,
P>
nghia la khi p du 16n thi:
APV =PV X,
APV =0y X
do do: APV = 4 APV
hay: A(APV)=2,APV
Nhu vay APy 1a véc to riéng cua A tng véi A, con gia tri riéng A, s€ la:

Trong thuc t€ dé tranh vuot qua dung lugng bo nhé khi A, khd 16n,cac vecto V, duoc
chuin ho4 sau mdi budc bing cdch chia céc phan tir ciia n6é cho phan tir 16n nhit m, va nhan
dugc vecto V

Nhu vay cdc budc tinh s€ la:

- cho mot vec to V batki (c6thélaVv={1,1,1,..,1}7)

- tinh V; = AV va nhan dugc phan tt 16n nhat 1a m,; tir d6 tinh ti€p V, = V,/m;;

Mot cdch tong quét,tai 1an lap thi p ta nhan dugc vecto V, va phdn tir 16n nhat m,; thi
V,=V,/m,

-tinh V., = AV} V6i v, ; la phan tit thd j ctia V,,,.Ta c6:

lim V; =X,
7\‘1

lim v

posen P T

Vi du: Tim gia tri riéng 16n nhat va vec to riéng tuong tng ciia ma tran:
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17 24 30 17
8 13 20 7

A=l 2 10 8 6
~23 —43 -54 -26
Chon V=1{1,1,1,1}" ta tinh duogc
\ V,=AV v’ V,= V7,
AV’
1 88 -0.6027 | -6.4801 | -0.5578
1 48 -0.3288 | -5.6580 | -0.4870
1 26 -0.1781 | 0.0818 | 0.0070
1 -146 1 11.6179 1
A 11.6179
V, = VvV, [ Vy=AVL | Vv Vs =
AV’, AV,
-3.9594 | -0.5358 | -3.6823 | -0.5218 | -3.5718
-3.6526 | -0.4942 | -3.5196 | -0.4987 | -3.4791
0.0707 | 0.0096 | 0.0630 | 0.0089 | 0.0408
7.3902 1 7.0573 1 6.9638
|2 | 73902 7.0573 6.9638
Vs V= Vs V=AV’, v,
AV’
- 35341 | -05075 | -3.5173 | -0.5043
0.5129
- -3.4809 | -0.4999 | -3.4868 | -0.5000
0.4996
0.0059 | 0.0250 0.0036 0.0147 0.0021
1 6.9634 1 6.9742 1
A 6.9634 6.9742

Dung thuat todn trén ta c6 chuong trinh sau:
Chuong trinh 9-5

#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include
<ctype.h>#define max 50void main() { int 1,j,k,n,t; char tl; float t0,t1,epsi,s;
float afmax][max];
float xO[max],x1[max];

clrscr();
printf("Phuong phap lap luy thua tim tri rieng lon nhat\n");
printf("Cho so hang va cot cua ma tran n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)

for (j=1;j<=n;j++)
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{
printf("a[%d][%d] = ",1,j);
scanf("%f" , &al[i][j]);
}
printf("\n");
printf("Ma tran ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf('"\n");

}
flushall();
t=1;
while (t)
{
printf("\nCo sua ma tran khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
if (toupper(t))=='K")
t=0;
}
epsi=le-3;

printf("\nMa tran ban dau\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5f" a[i][j]);
printf('"\n");
}

printf("\n");
for (i=1;i<=n;i++)

x0[1]=1;
k=1;
t=0;
t1=0;
do
{
t0=t1;

for (i=1;i<=n;i++)
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x1[1]=0;
for (j=1;j<=n;j++)
x1[i]=x1[i]+a[i][j]*x0[j];
}
s=0;
j=0;
for (i=1;i<=n;i++)
if (s<fabs(x1[i]))
{
J=1;
s=fabs(x1[i]);
}
t1=x1[j];
for (i=1;i<=n;i++)
x1[1]=x1[1]/t1;
if (fabs(t1-t0)<epsi)

{
printf("Da thuc hien %d buoc lap\n",k);
printf("Gia tri rieng lon nhat Vmax = %15.5f\n" t1);
printf("Vec to rieng tuong ung\n");
for (i=1;i<=n;i++)
printf("%.5f\n" x1[i]);
t=1;
}
if (fabs(t1-t0)>epsi)
{
for (i=1;i<=n;i++)
xO[i]=x1[i];
k=k+1;
}
if (k>max)
t=1;
}
while(t==0);
getch();

Dung chuong trinh nay tinh gia tri riéng va vec to riéng clia ma tran:

2 -1 0
9 4 6
-8 0 -3

ta nhan dugc gia tri riéng 1a 3.0000 va vec torieng la x = { -0.75;0.75; 1 }'

Nhu chung ta da néi truée day,phuong phap Mises (hay con goi la phuong phép lap
lily thira) chi cho phép tim gi4 tri riéng 16n nhat va vec to riéng tuong Gng clia ma tran.Dé
xdc dinh cdc gid tri rieng khdc,ma tran A dugc bién doi thanh mot ma tran khdc A, ma cac
gia tri riéng 1la A, > A5 >...> A,.Phuong phap nay goi la phuong phap xuong thang.Sau day la
phuong phdp bién d6i ma tran:
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Gia st X, la vec to riéng cua ma tran A tuong tng véi gid tri riéng A, va W, la vec to
riéng cuia ma tran A” tuong ing véi gid tri riéng A,.Tir dinh nghia AX, = A, X, ta viét:
(A -AE)X, =0
Ta tao ma tran A, dang:

}\/l
WX,
Ta chi y 1a X;W," 1a mot ma tran con W,"X, 1a mot con s6.Khi nhan hai vé€ cta biéu thic
(7) v6i X, va chy y dén tinh két hop cua tich cdc ma tran ta co:

A T
A X = AX, —WXIWI X (8)

=AX:~ M X, W, X,

=AX, -\ X,
=0

T 7
XiW, )

A=A -

A, chép nhan gia tri riéng bang khong.
Neéu X, 1a vec to riéng tuong ting v4i gid tri riéng A,,thi khi nhan A, véi X, ta cé:

A T
127 2_% 1 Wi A2 9
AX.=AX WITXIXWX ©)
_ B W X,
AXe M Xy,
Theo dinh nghia vi W, 1a vecto riéng ctia A" nén:
MW, =ATW, (10)
Mat khéc do:

(AX)" =X"ATva (A=A
Nén khi chuyén vi (10) ta nhan duoc:
(ATW1)T = K1VVT1
Hay:
W, A =, W,T (11)
Khi nhan (11) véi X, ta co6:
MW, X, = W TAX,
va do dinh nghia:
AX, =X,
nén:
7”1W1TX2 = W1T X,
vay thi:
A -2y) WITXZ =0
khi A, # A, thi:
WX, =0 (12)
Cudi cung thay (12) vao (9) ta c6:
AX, = AX, =X,
Nhu vay A, la gid tri riéng 16n nhat cha ma tran A, va nhu vay c6 thé 4p dung thuat
todn nay dé tim cdc gid tri riéng con lai ciia ma tran.Céc budc tinh todn nhu sau
- khi da c6 A, va X ta tim W, 12 vec to riéng ctia A" ing véi gid tri riéng A, (vi du tim
W, bang cdch giai phuong trinh (AT -A,E)W, = 0).Tir d6 tinh ma tran A,, theo (7).
- tim gid tri riéng va vec to riéng clia A, bang cach 1ap cong sudt va cit thé ti€p tuc va
xuong thang (n-1) lan ta tim du n gia tri riéng cia ma tran A.
Vi du: Tim gia tri riéng va vecto riéng clia ma tran sau:
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17 24 30 17
A-l 8 13 20 7
2 10 8 6
~23 -43 -54 -26
Ta da tim dugc gid tri riéng 16n nhat A, = 7 va mot vecto riéng tuong tng:
X, =1{1,1,0,-2}".
Ma tran A" ¢6 dang:
17 8 2 =23
|24 13 10 -43

A=l30 20 8 -—54
17 7 6 -26

va theo phuong trinh AT-A,E)W, = 0 ta tim duoc vecto W, = {293,695,746,434}7
Ta 1ap ma tran méi A, theo (7):
T 293 695 746 434
o Wi 71293 695 746 434

'WTx. 120 0 0 0 0
Wi X, ~586 —1390 —1492 —868

~0.0917 -165417 —13.5167 -8.3167

1 =9.0917 —27.5417 —-23.5167 —18.3167
A=l 10 8 6

11.1833  38.0833  33.0333  24.6333

Tir ma tran A, ta tim ti€p duoc A, theo phép lap luy thira va sau doé lai tim ma tran A; va tim
gid tri riéng tuong Ung.
Chuong trinh 1ap tim cac gia tri riéng va vec to riéng cua ma tran nhu sau:

Chuong trinh 9-6

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 50

void main()
{
float a[max][max],vv[max][max],at[max][max];
float x[max],y[max],vd[max];
int 1,J,k,n,Lt;
float vp,vl,z,epsi,va,ps;
char tl;

clrscr();
epsi=0.000001;
printf("Cho bac cua ma tran n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
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{
printf("a[%d][%d] = ".i,));
scanf("%f",&al[i][j]);
}
printf("\n");
clrscr();
printf(""Ma tran ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5f" a[i][j]);
printf("\n");
}
t=1;
flushall();
while (t)
{
printf("\n");
printf("Co sua ma tran khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f" , &al[il[j]);
}
if (toupper(t)==K")
t=0;
}
for (I=1;l<=n;1++)
{
for (i=1;i<=n;i++)
x[i]=1;
vp=1.23456789;
k=0;
for (k=1;k<=40;k++)
{
for (i=1;i<=n;i++)
{
y[1]=0;
for (j=1;j<=n;j++)
} ylil=ylil+ali][jI*x[j];
vi=y[1]/x[1];

z=0;
for (i=1;i<=n;i++)
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if (fabs(y[i])>z)
z=y[il;
for (i=1;i<=n;i++)
x[i]=ylil/z;
if (fabs(vp-v1)<epsi)

break;
vp=vl;
}
{
printf("Gia tri rieng : %9.6f\n",v1);
printf("Vec to rieng : \n");
for (i=1;i<=n;i++)
printf("%.5f\n" x[i]);
printf("\n");
getch();
}
vd[l]=vl;
va=vl;

for (i=1;i<=n;i++)
vv[1][i]=x[il;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
at[i][jl=aljllil;
for (i=1;i<=n;i++)
x[1]=1;
vp=1.23456;
k=0;
for (k=1;k<=40;k++)
{
for (i=1;i<=n;i++)
{
y[i]1=0;
for (j=1;j<=n;j++)
ylil=ylil+at[i][j1*x[j];
}
vi=y[1]/x[1];
z=0;
for (i=1;i<=n;i++)
if (fabs(y[i])>z)
z=yl[il;
for (i=1;i<=n;i++)
x[i]=y[il/z;
if (fabs(vp-v1)<epsi)

break;
vp=vl;
}
if (fabs(vp-v1)>epsi)
{

printf("Khong hoi tu sau 40 lan lap\n");
getch();

137



exit(1);
}
if (fabs(va-v1)>3*epsi)
{
printf("Co loi\n");
getch();
exit(1);
}
ps=0;
for (i=1;i<=n;i++)
ps=ps+x[i]*vv[l][i];
ps=vl/ps;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)

a[i](jl=a[i](jl-ps*vv][i]*x[j];
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Do (6) ®bng viiméin nfhchon=1,2,3,...taca:
| X2 - X1 | <Q[X1-Xo]|
| X3- X2 | <q[X%2-Xq|
. |Xn+_l_'xn|SQ|Xn'Xn-1| .
8iOu nuy ca nghUa I d-y X+ - Xi , mét ¢,ch gCn ®dng,Ip mét cEp sé nh©n . Ta
cong coi r»ng d-y X, - y vii y I nghiOm ®ong cfia (1) , gCn ®dng nh- mét cEp sé nh©n ca
c«ng sai g . Nh- vEy :

—X“+1_y:q<1 (7)
Xn 7Y
hay X —Y =4(X, —Y) (8)
T--ngtutacé: X~y =9, —Y) 9)
TO(8) vu(9)tacd :
X ., —X
q= n+2 n+l (10)
X X

n+l = “n

Thay gi, trb cfia g vda tYnh & (10) vuo biOu thgc cfia g & trin ta ¢4 :

2
(Xn _Xn+1) (11)
Xy _2Xn+l + X
C«ng thec (11) ®-ic gai Ip c«ng thec ngoti suy Adam.Nh- vEy theo (11) tr-ic hOt ta ding
ph-=ng ph.p I£p ®O tYnh gi, trb gCn ®ONY Xn4+2,Xns1,Xn CAa NghiOm v sau @4 theo (11)
txm ®-ic nghiOm vii sai s& nha h-n.
8O lum vY do chong ta xBt ph--ng trxnh :
Inx -x*+3=0
Ta ®-avO ding I/Ep :
X =4/In(x)+3
, 1
e 2x4/Inx +3
PhBp I&Ep héi t6 trong ®otn [0.3,0c].Ta cho x; = 1 thx tYnh ®-ic :
X, = 1,7320508076
X3 = 1.883960229
X4 =1.90614167
y =1.909934347
80 gifm sai sé ta cd thO 1/Ep nhiOu ICn

y=X, -

Chuong trinh 8-9
//[phuong phap Aitken
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define m 5

void main()

{
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float x[m];
float epsi,n,y;
nt 1,z;

float f(float);

clrscr();
printf("Cho tri so ban dau x[1] =");
scanf("%f",&x[1]);
printf("Cho tri so sai so epsilon =");
scanf("%t",&epsi);
printf("\n");
printf( "Ngoai suy Aitken cua ham\n");
z=0;
while (z<=20)
{
for (i=2;i<=4;i++)
x[1]=f(x[i-11);
n=x[4]-2*x[3]+x[2];
if ((fabs(n)<1e-09)ll(fabs(x[1]-x[2])<epsi*fabs(x[1])))
z=20;
else
{
y=x[2]-(x[3]-x[2]D)*(x[3]-x[2])/n;
if (z>20)
printf("Khong hoi tu sau hai muoi lan lap\n");
x[1]=y;
}
7=7+1;
}
printf("Nghiem cua phuong trinh y = %.6f",y);
getch();
}

float f(float x)

{
float s=sqrt(log(x)+3);
return(s);

}

Vii gi, trb ban ®Cu Iy 1 vy sai sé I 1e-8,ch--ng trxnh cho kOt qui y = 1.9096975944

§10.PHUGNG PHAP BAIRSTOW

Nguy?n t¥c cfia ph--ng ph,p Bairstow It trYch t6 ®a thac P,(x) mét tam thac Q,(X)
= x% - sx + p my ta c& thO tYnh nghiOm thac hay nghiOm phgc cfia nd mét c,ch ®-n gifn
b»ng c,c ph-ang ph.p ®: bilt.

ViOc chia ®a thac P,(x) cho tam thac Q,(x) ®-a tii kOt quy :

n(X) - QZ(X) P Z(X) + Rl(x)

vii Pn(X) = aoX" + asx" Lt ax™+. + a,
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Qx(X) =X* - sx +p
Pn_g(X) = boxn-2 + b]_Xn-3 + bzXn-4 +...+ bn_2
Ri(x) = ax +
80 cd ®-ic mét th--ng ®bng,cCn txm c,c gi, trb cfia s v p sao cho Ry(x) = 0
(nghUa Iy o v B triOt titu).Vii s v p ®: cho,c,c hO sé b cfia ®a thac P.»(X) Vi ¢,c hO sé
o VU B ®-ic tYnh b»ng ph--ng ph_p truy hai.C_c c«ng thgc nhEn ®-ic khi khai triOn biOu
thac Pn(x) = Qu(X).Pn-2(X) + Ry(x) vt s¥p xOp I ¢, c sé hing cing bEc :
aoX"+ X"+ aX" 2+t 3y = (X2 - sX + P)( beX" P+ X2 + box™ +...+ bpy)

Sé hingbEc  HO sé cia Py(X) HO sé cfia Q,(X).Py.2(X)
X" 3, bo
Xn-l a b1 - Sbo
X2 a b, - shy + pby,
i a bk - Sby.1 + pby-2
X an-1 o - Sbyp + pbn-3
XO an B + pbn-z
Nh- VEy : b, =a, (1)
bl =a; + Sbo

b, = a, + sb; - pby

by = a + Sby-1 - Pbi.
0oL = Ap1 + Sbp.o - Pby.
B =ap- pbn-z

Chong ta nhEn thEy r»ng o ®-ic tYnh to,n xuEt ph,t t& cing mét c«ng thec truy héi

nh- ¢,c hO sé b, v t--ng @ng vii hO sé by,

Bp-1 = 81 + Sbnz - Pbpz = @
HO sé b, I :

bn =ap t Sbn-l - pbn-z = S'bn-l + B
VL CU€i cing :

Ri(X) = ax + f =bpi(x - s) + b,

Ngopi ra c,c hO sé b; ph6 thuéc vpo s v p v b©y gié chéng ta cCn phfi txm c,c
gi, trb ®c biOts vu p” ®O cho by.1 v b, triOt titu.Khi ®3 ry(x) = 0 v nghiOm cfia tam
thgc x> - s x + p x sl Iy nghiOm cfia ®a thac P,(x). Ta biOt rsng by, v by, Iu hpm cfia s v
p:

bn-l = f(S,p)
. ., be=gp) . 3
ViOc txms v p ®-a ®0n viOc gifi hO ph--ng trxnh phi tuyOn:
{f(s,p)=0
g(S’P)ZO
Ph--ng trxnh npy c& thO gifi dO dung nhé ph--ng ph,p Newton.ThEt VEy vii mét
ph--ng trxnh phi tuyOn ta c& c«ng thec 1/Ep :
Xir1 = Xi - FO)/F(x)
hay F(Xi) (X1 - %i) = -F(x3)
Vii mét hO c4 hai ph--ng trxnh,c«ng thac I/Ep tré thunh:
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I(Xi) (Xiez - Xi) = -F(X))

vii Xi={sip} Vi X1 = { SnPin}
_|f(s>p)
FX)= g(s,,p,)
of  of
3  op
1X)=1ag g
s op

Quan hO : J(X)AX = -F(X;) Vii AX = {Sis1 - Si.pis1 - Pi}’ t-—ng ong vii mét hO ph--ng trxnh
tuyOn tYnh hai En sé AS = Siz1-Si VI Ap = Pist - Pi :

of of
aiAS %Ap 7_f(si’pi)
og 0

g
a5 As 3p =—Ap =—g(s;:p,)

Theo c«ng thgc Cramer ta ca :

As—_ 9P 0P
)
—ggf+ fgg
Ap= S S
P 5
_fog oo
0s Op Op Os
80 ding ®-ic c«ng thgc nyy ta cCn tYnh ®-ic ¢ ,c ®0 hum — of of de ¢ .C.c ®!0 hum
os 8p ds ' op
npy ®-ic tYnh theo c«ng thgc truy héi.
Do b, = a, n?n
b, _ b, _
ds U op =0
b, =a; + sb, nn @:b @=0
os ° op
b, = a, + shy- pb, nen db, _da, o(sb,) o(pb,)
os 0s 0s 05
M/t kh.c: da, ofsh,) N o(pb,)
0os os S os 0s
nin :
2b2—b1 sb,
bs = az + sh,- pby nn
obs , . 0b, _ ob
ds 02" s Pas
NOu chéng ta ®/Et :
oby
s Gkt
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thx : Co = by (2)
c; = by +sb, =by +sC,
C2 = by + €1 - PC,
Ck = by + SCi1 - PCx-2
Cn-1 = Dny + SChz2 - PCh3

Nh- vEy c,c hO sé cong ®-ic tYnh theo ¢ ch nh- ¢,c hO sé b,.Cugi cing vii f = b,.. v g = b,
ta ®-ic:

L SO S S
88 n-2 88 n-3 aS n—1 aS n-2
b -b
As = n—lCn—2 n;:n—3 (3)
Ch1Cn3 = Cho
b,,c,., —b,c,_
Ap — 1 1 2 (4)

2
Ch1Cn3 —Cho

Sau khi ph©n tYch xong P,(x) ta tiOp tdc ph©n tYch P,,(x) theo ph--ng ph,p tran
C.cb-ictYnhto,n gam:

- Chén c,c gi, trb ban ®Cu bEt kx sy Vi po

-TYnh c,c gi, trP b,,..,b, theo (1)

-TYnhc,cgi, trb c,,...,C, theo (2)

- TYnh As, VL Ap, theo (3) v (4)

- TYnh sy = 5g + ASy VL P1 = Pot AP,

- LZp I b-ic 1 cho ®On khi pis1 = pi= P VU Siss = Si = S

- Gifli ph-=ng trxnh x, - sx + p ®0 txm 2 nghiOm cfia ®a thgc

- B¥at ®Cu qu, trxnh trin cho ®a thac P,,.»(X)
VY d6 : Txm nghiOm cfia ®a thac Pa(x) = x* - 1.1x% + 2.3x* + 0.5x* + 3.3.
Vii ICn 1/Ep ban ®Cu ta chan s = -1 v p =1,nghUa Ip tam thac cd ding x* + x + 1

do a a as a4
1 -1.1 2.3 0.5 3.3
sb; -1 2.1 -3.4 0.8
-pbiy -1 2.1 -3.4
bi 1 -2.1 3.4 -0.8= bn-l O.?zbn
sb; -1.0 3.1 -5.5
-pbi.1 -1.0 31
Ci 1 -3.1 5.5 -3.2
‘ 0.8 —3.1‘
-07 55
As=———=0.11
55 =31
‘—3.2 5.5 ‘
‘ 55 0 8‘
Ap = -32 0.7 006
55 -3.1
‘—3.2 5.5 ‘
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s =-1+0.11=-0.89
i p =1+0.06 =1.06
TiOp toc IEpICN 2 viis;=s vup,=p taca:

do ai az as aa
1 -1.1 2.3 0.5 3.3
sb; -0.89 1.77 -2.68 0.06
-pbi.y -1.06 2.11 -3.17
b; 1 -1.99 3.01 -0.07=b,, 0.17=b,
sb; -0.89 2.56 -4.01
-pbis -10 31
Ci 1 -2.88 4.51 -1.03
‘0.07 —2.88‘
As o -07 55 001
451 -2.88
‘—1.03 4.51 ‘
‘ 451  0.07 ‘
Ap= ~1.03 -0.17 0,04
451 -2.88
‘—1.03 4.51 ‘

s =-0.89-0.01=-0.9
p =106+004=1.1
Nh- vEy P4(X) = (x?+0.9x+1.1)(x? + 2x+3)
Ch-=ng trxnh sau p dong 1Y thuyOt voa ntu ®0 txm nghiOm cfia ®a thac.

Chuong trinh 8-10

//phuong phap Bairstow
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#define m 10

void main()
{
float a[m],b[m],c[m];
nt 1,n,v;
float s,el,t,p,q,r.pl.ql;

clrscr();

printf("Cho bac cua da thuc n =");

scanf("%d",&n);

printf(""Cho cac he so cua da thuc can tim nghiem\n");
for (1=n;1>=0;1--)

{
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printf("a[%d] = ",n-i);
scanf("%f" ,&ali]);

}
printf("\n");
e1=0.0001;
if (n<=2)
if (n==1)
{
printf("Nghiem cua he\n");
printf("%.8t",(a[0]/(-a[1])));
getch();
exit(1);
}
do
{
v=0;
p=L
q=-1;
b[n]=a[n];
c[n]=a[n];
do
{

b[n-1]=b[n]*p+a[n-1];
c[n-1]=b[n-1]+b[n]*p;
for (i=n-2;1>=0;i--)
{
bli]=b[i+2]*q+b[i+1]*p+alil;
cli]=c[i+2]*q+c[i+1]*p+b[il;

r=c[2]*c[2]-c[1]*c[3];
pl=p-(b[11¥c[2]-b[0T*c[3])/r;
q1=q-(b[0]*c[2]-b[ 1 T*c[1])/r;
if ((fabs(b[0])<el)&&(fabs(b[1])<el))
goto tt;
v=v+1;
p=pl;
q=ql;
}
while (v<=40);
if(v>40)
{
printf("Khong hoi tu sau 40 lan lap");
getch();
exit(1);
}
tt:s=p1/2;
t=pl*pl+4*ql;
if(t<0)
{
printf("Nghiem phuc\n");
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}

printf("%.8f+%.8f\n",s,(sqrt(-t)/2));
printf("%.8f-%.8fj\n",s,(sqrt(-t)/2));
printf("\n");

}
else

{
printf("Nghiem thuc\n");
printf("%.8f\n",(s+sqrt(t)/2));
printf("%.8f\n",(s-sqrt(t)/2));
printf("\n");

}

for (1=2;i<=n;i++)
a[1-2]=b[1];
n=n-2;

while (n>2)&(r!=0.0));
s=-a[1]/(2*a[2]);

t=a[ 1]*a[1]-4*a[2]*a[0];
if (t<0)

{

}

printf("Nghiem phuc\n");
printf("%.8f+%.8fj\n",s,(sqrt(-t)/(2*a[2])));
printf("%.8f-%.8fj\n" s, (sqrt(-t)/(2*a[2])));
printf("\n");

printf("Nghiem thuc\n");
printf("%.8f\n",(s-sqrt(t)/(2*a[2])));
printf("%.8f\n" (s-sqrt(t)/(2*a[2])));
printf("\n");

getch();

Ding ch--ng trxnh trin ®0 x_ ¢ ®Pnh nghiOm cfia ®a thac :

X8 -2x% - 4x* + 13x3 - 24x%* + 18x -4 =0

ta nhEn ®-ic ¢,c nghiOm :

ding :

X; = 2.61903399

X, = -2.73205081

X3 = 0.732050755

X4 = 0.381966055

Xs = 0.500011056 + i*1.3228881
Xs = 0.500011056 - i*1.3228881

§11.HE PHUONG TRINH PHI TUYEN

Ph--ng ph,p Newton ci thO ®-ic teeng qu.t ho, ®0 gifi hO ph--ng trxnh phi tuyOn
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x,)=0
£,(X,,X,,X,,...,X,)=0
£1(X,,X,,X5,..0,X,)=0

f.(X,,X,,Xs5...,X,)=0

hay viOt gan h-n d-ii dng :

F(X)=0
Trong ®4 : X = (X1,X2,X3,.0000,Xn)
Vii mét ph--ng trxnh mét biOn,c«ng thac Newton I
f(x,)
Xi+l=Xi_m
hay : f'(x;).Ax = -f(x;)
vii AX = Xjsq - X

8ei vii hO,c«ng thac I&£p Iy :

J(X)AX = -F(X)
Trong ®3 J(X;) I to,n t6 Jacobi.N4 I mét ma tren bEc n ( n - t-=ng @ng vii sé thunh phCn
trong vect- X) cad ding :

of, of, ofi of,
aXl axz aXS aXn
o o o x
J(x,)=|.
of,  Ofn  ofa of,
= = P ox
Vi AX = Xisg - X

Ph--ng ph,p Newton tuyOn tYnh ho, hO vu nh- vEy vii mgi b-ic I1/Ep cCn gifi mét
hO ph--ng trxnh tuyOn tYnh (mp biOn Iy Ax;) x.c ®bnh béi c«ng thec I&£p cho tii khi
vect= X(X1,X2,Xa,.....,Xn) gCn vii nghiOm.

D-ii ®©y Ip ch-ang trxnh gifi hO ph--ng trxnh phi tuyOn

X —X>—3X1 X2 X4~ 8=0
X1+X2+X3+Xx4=5=0

V25— X} +8x3+4=0

2X1 X2 X3—X4+8:O

Ma trEn ®0 hum ring J(x;)Iu

3x12—3x2 X4 —3x§—3x1 X4 0 —3X1 X2
1 1 1 1
—X 0 8 0

\25—x¢

2X2X3 2X2X3 2X2X3 —1

Ma trEn npy ®-ic ch--ng trxnh ®4c vio nhé thii toc doc. Trong thii téc npy,c,c hO sé afi,5]
I c.c hpm fi(x).Vect= nghi®m ban ®Cu ®-ic chan Ip { 0,-1,-1,1}".KOt quy tYnh cho ta : x
= {0.01328676,-1.94647929,-1.12499779,8.05819031 }' vii ®é chYnh x_c 0.000001.Vect-
sé d- r = { 0.00000536,-0.00000011,-0.00000001,-0.00000006} .
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Chuong trinh 8-11

//giai he pt phi tuyen
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#definen 4

float a[n+1][n+2];
float x[n+1],y[n+1];
it 1,J,k,1,zr;

float e,s,t;

void main()

{
void doc();

clrscr();

printf(""Cho cac gia tri nghiem ban dau\n");

for (i=1;i<=n;i++)
{
printf("x[%d] = ".i);
scanf("%f",&x[i]);
}
e=le-6;
z=30;
for (r=1;r<=z;r++)
{
doc();
for (k=1;k<=n-1;k++)
{
s=0 ;

for (i=k;i<=n;i++)

{

t=fabs(a[i][k])

if (s<=t)
{

S=t;
I=1;

}
}

for (j=k;j<=n+1;j++)

{

s=a[k][jl;
alk][jl=alll[j];

alll[jl=s;
}
if (a[1][1]==0)
{
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printf("Cac phan tu duong cheo cua ma tran bang khong");

getch();
exit(1);
}
else
{
if (fabs(a[k][k]/a[1][1])<(1e-08))
{
printf('"Ma tran suy bien");
£oto mot;
}
}
for (i=k+1;i<=n;i++)
{
if (a[k][k]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
goto mot;
}
s=ali][k]/a[k][k];
a[i][k]=0;
for (j=k+1;j<=n+1;j++)
} a[i](jl=ali](jl-s*a[k][jl;
y[n]=a[n][n+1]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=a[i][n+1];
for (j=i+1;j<=n;j++)
s=s-a[i][jI*y[j];
if (a[i][i]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
goto mot;
}
| ylil=s/a[i][il;
}
if (r!=1)
for (i=1;i<=n;i++)
{
if (fabs(y[i])<e*fabs(x[i]))
goto ba;
}
for (i=1;i<=n;i++)
x[1]=x[1]-y[il;
printf("\n");
}
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getch();

}

void doc()

{
a[1][1]=3*x[1]*x[1]-3*x[2]*x[4];
a[1][2]=-3*x[2]*x[2]-3*x[1]*x[4];
a[1][3]=0;
a[1][4]=-3*x[1]*x[2];
a[1][5
al2][1]=1;
al2][2]=1;
al2][3]=1;
a2][4]=1;
a[2][5]=x[1]+x[2]+x[3]+x[4]-5;
a[3][1]=-x[1]/sqrt(25-x[1]*x[1]);
a[3][2]=0;
a[3][3]=8;
a[3][4]=0;
a[3][5]=sqrt(25-x[1]*x[1])+8*x[3]+4;
a[4][1]=2%x[2]*x[3];
a[4][2]=2*x[1]*x[3];
a[4][3]=2*x[1]*x[2];
a[4][4]=-1;
a[4][5]=2*x[1]*x[2]*x[3]-x[4]+8;

}

printf("Khong hoi tu sau %d lan lap\n",z);

goto mot;

clrscr();

ba:printf("Vec to nghiem\n");

for (i=1;i<=n;i++)
printf("%.5f\n",(x[1]-y[i]));

printf("\n");

printf("Do chinh xac cua nghiem la %.5f: \n", e);

printf("\n");

printf("Vec to tri so du \n");

for (i=1;i<=n;i++)
printf("%.5f\n",(a[i][n+1]));

mot:printf('"\n");

=X [PFX =X [2]FX[2]*x[2]-3*x [1]*X[2]*X[4]-8;
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CHUONG 10 : GIAI HE PHUONG TRINH PAI SO TUYEN TINH
§1.PHUGNG PHAP GAUSS

C6 nhiéu phuong phép dé gidi mot hé phuong trinh tuyén tinh dang AX = B. Phuong
phap giai s€ don gian hon néu ma tran A c6 dang tam giac nghia la ¢6 dang :

a; 0 0 a;; A Ay
ay ap O hay 0 a, ay
d3; dzp  Asg 0 0 agy

Trong truong hop dau tién,ma tran dugc goi la ma tran tam giac dudi va truong hop
tht hai ma tran duoc goi la ma tran tam gidc trén.Phuong trinh twong ing v6i ma tran tam
gidc dudi c6 dang tudng minh Ia :

anx;*0x,* 0x;  =by

anxitanX,t0x; =bs

az xitaz X,*as3X; = bs
V6i phuong trinh dang nay chiing ta sé giai phuong trinh tir trén xuong.
Chuong trinh giai phuong trinh ma tran tam giac dudi la :

Chuong trinh 10-1

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float afmax][max];
float b[max],x[max];
int 1,J,k,n,t;
float s,c;
char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a\n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",1.));
scanf("%t",&al[1][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
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for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f", &al[il[j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran a ban dau\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf('"n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b\n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
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printf("Co sua ma tran b khong(c/k)?");

scanf("%c",&tl);
if (toupper(t))=='C")
{

printf("Cho chi so hang can sua :

scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran b ban dau");
printf("\n");
for (i=1;i<=n;i++)
printf("%15.5f\n",b[i]);
{
if (a[1][1]==0)
if (b[1]!=0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem");

x[n]=c;

}
else
x[1]=b[1]/a[1][1];
for (1=2;i<=n;i++)
{
s=0;
for (k=1;k<=i1-1;k++)
s=s+a[1][k]*x[k];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho 1a");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

}

Phuong trinh tuong ting v4i ma tran tam giac trén c6 dang tuong minh 1a :

anxXitai X, aizX; = by
0 xitanX,*asX; =b,
0 X1+0 X2 + a33X3 =b3

Vé6i phuong trinh nay chiing ta giai tir dudi 1én.
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Chuong trinh giai phuong trinh ma tran tam giac trén 1a :

Chuong trinh 10-2

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()

{

float amax][max];
float bjmax],x[max];
int i,j,k,n,t;

float s,c;

char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a :\n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ".i,j);
scanf("%ft" ,&ali][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5",a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
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printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f" &al[il[j]);
}
if (toupper(t))==K")
t=0;
}
printf("Ma tran a ban dau");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("\n");

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
printf("\n");
printf("Ma tran b ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=="'K")
t=0;
}
printf("\n");
printf("Ma tran b ban dau\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);

149



printf("\n");
{

if (a[n][n]==0)

if (b[n]!=0)
printf("He da cho vo nghiem");
else

{

printf("He da cho co vo so nghiem");
x[n]=c;

}

x[n]=b[n]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=0;
for (k=i+1;k<=n;k++)
s=s+a[i][k]*x[k];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

else

Tuy nhién, cac hé phuong trinh don gian hi€m khi gap trong thuc t€. Cac hé phuong
trinh tuyén tinh ¢6 thé biéu dién dudi dang tam gidc néu dinh thic ctia n6 khac khong, nghia
12 phuong trinh ¢6 nghiém.Chiing ta biét ring cdc nghiém cta hé khong doi néu ta thay mot
hang béng t6 hgp tuyén tinh cta cdc hang khac.Nhu vay bing mot loat cac bién doi ta c6 thé
duahé ban dau vé dang tam gidc. D6 chinh 1a ndi dung ctia phuong phép loai trir Gauss.
Chiing ta hay xét h¢ phuong trinh :

anx; tanX,taisX; =b
anXitanX,tayX, =b,
as X tazX,* azsX; =bs
Nhan hang tha nhat véi a,,/a;, ta cé :
az1 Az1 azi
+ == +—= ===b
A21 X a”alz X2 a”aw X3 a !
S6 hang dau ctia phuong trinh bang s6 hang dau clia hang tha hai trong hé phuong trinh ban
d4u.Khi trir hang mot da duoc bién ddi cho hang 2 ta nhan dugc hang 2 méi
a a a
0 xi+ @y~ "Hap)X,+ (ay;- la13)x3=b2 -=p,
ai ai ail

Ta tiép tuc cdch nay dé loai trir x, ra khoi hang thit 3.Phuong trinh trd thanh :
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VoI  ap =a;;ap=ap;a3=a;;a;3=2a;;b;=b

L _, _an L. QA . _, A3 Lo, _as T : 11
dx»n~an an az3~ans d;3  aAznTaxn an dsz~ass an b>=b, b
ap ar ai ari an
. asi
b3=bs;~ b
an

Ta loai trir s6 hang chita x; trong dong thit 3 bang cédch tuong tu.Ta nhan hang thit 2 trong hé
A'X = B’ v6i ap,/a,, va dem trir di hang thi 3 trong hé méi.Nhu vay s6 hang chia x; bién
mat va ta nhan dugc ma tran tam giac trén.

an  anp an| (%] |9

0 a3, am|x| X |=|b
0 0 das X b;
VoL ican abeah apmai  bi=bi  ah-an  an-an  bi=b
3.33:3.’33_@3.’23 bii:bé_@b’z
axn axn

Cac phép tinh nay chi thuc hién duoc khi a;, # 0 va a;, # 0.
V6i mot hé ¢é n phuong trinh,thuat tinh hoan toan tuong tu.Sau day la chuong trinh
giai hé phuong trinh n 4n s6 bang phuong phdp loai trir Gauss.

Chuong trinh 10-3

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float blmax],x[max];
float amax][max];
int 1,j,k,n,t;
float c,s,d;
char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a :\n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
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for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f", &al[il[j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran a ban dau\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
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printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%f",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran b\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
for (k=1;k<=n-1;k++)

{
for (i=k+1;i<=n;i++)
{
b[i]=b[i]-b[k]*a[i][k]/a[k][k];
for (j=k+1;j<=n;j++)
a[i][jl=alil[j]-alk]jI*ali][k]/a[k][k];
}
}
{
if (a[n][n]==0)
if (b[n]==0)
printf("He da cho vo nghiem");
else
{
printf("He da cho co vo so nghiem");
x[n]=c;
}
else

x[n]=b[n]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=0;
for (k=i+1;k<=n;k++)
s=s+a[1][k]*x[Kk];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %15.5f\n" ,i,x[i]);
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getch();

§2.PHUGNG PHAP GAUSS-JORDAN

Xét hé phuong trinh AX=B. Khi giai hé bang phuong phap Gauss ta dua né vé dang
ma tran tam gidc sau mot loat bién déi. Phuwong phdp khir Gauss-Jordan cai tién khir Gauss
béang cich dua hé vé dang :

EX =B
va khi d6 nghiém cua hé chinh 1a B".Trong phuong phap Gauss-Jordan mdi buéc tinh phai
tinh nhiéu hon phuong phap Gauss nhung lai khong phai tinh nghiém.Dé duwa ma tran A vé
dang ma tran E tai budc thit i ta phai c6 a; = 1 va a;=0.Nhu vay tai lan khtr thit i ta bién doi :

La; =ay/a; (j=i+l,i+2,...,n)

2k=1,2,...,n
ay = ay - a3, (=i+1,i+2,...,n)
by = by - biay
8 4 2 0) (% 24
P A 4 10 5 4| |X,|_|32
Vidu: Cho h¢ 27 5 65 4|F x; | |26
0 4 4 9) |k, 21

Bién doi ldn 1 : ta chia hang 1 cho a,, = 8;nhan hang 1 vira nhan duoc vé6i 4 va 1ay hang 2
trir di; nhan hang 1 vira nhan duogc véi 2 va lay hang 3 trir di;gilt nguyén hang 4 vi phan tu
dau tién da bang 0 ta c6

1 05 025 0) [X1) (3
0 8 4 4| |x|_|20
0 4 6 4% x;|"|20

0 4 4 9) | ) (21

Bién doi ldn 2 : ta chia hang 2 cho a,, = 8;nhan hang 2 vira nhan dugc vé6i 0.5 va 14y hang 1
trir di; nhan hang 2 vira nhan dugc véi 4 va 1ay hang 3 trit di; nhan hang 2 vira nhan dugc véi
4 va lay hang 4 trir di ta c6 :

1 0 0 -025) (%] (175
01 05 05 | |x[_|25
00 4 2 x; || 10
00 2 7 x,) L1

Bién doi ldan 3 : ta chia hang 3 cho a,; = 4;giit nguyén hang 1;nhan hang 3 vira nhan duoc
v6i 0.5 va lay hang 2 trur di; nhan hang 3 vira nhan duoc vé6i 2 va 1ay hang 4 trir di ta ¢6 :

~0.25) (x1) (175
0.25 | x5 |_|1.25
05 || x,|7| 25

6 %, 6

oo~
SO —O
S— OO
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Bién doi lan 4 : ta chia hang 4 cho a,, = 6;nhan hang 4 vira nhan duoc véi -0.25 va 1ay hang
1 trr di; nhan hang 4 vira nhan dugc véi 0.25 va lay hang 2 tru di; nhan hang 4 vira nhan
dugc v6i 0.5 va lay hang 3 trir dita ¢6 :

oo~
SO —~—O
[N e Ne]
— O OO
X
Il
—_— N = DN

Q

va ta c6 ngay vec to nghiém.

Chuong trinh10-4

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define spt 10

void main()
{
float a[spt][2*spt];
float b[spt];
int i,j,k,n,m,t;
float max,c;
char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a :\n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,));
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5f" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
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while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
if (toupper(t))=='K")
t=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);

}
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}

if (toupper(t))=='K")
t=0;

printf("\n");

printf("Ma tran b\n");

printf("\n");

for (i=1;i<=n;i++)
printf("%15.5f\n",b[i]);

printf("\n");

t=1;
flushall();
1=1;
while (t)
{
if (a[i][i]==0)
{
max=0;
m=i;
for (k=i+1;k<=n;k++)
if (max<fabs(a[k][i]))
{
m=k;
max=fabs(a[i][i]);
}
if (m!=1)
{
for (j=i;j<=n;j++)
{
c=a[i][jl;
a[i][jl=a[m](j];
a[m][jl=c;
}
c=bl[1];
b[i]=b[m];
b[m]=c;
}
if (m==1)
{
t=0;
printf("MA TRAN SUY BIEN");
}
}
if (a[i][1]!=0)
{

c=1/a[i][i];

for (j=i;j<=n;j++)
a[i][jl=ali][j]*c;

b[i]=b[i]*c;

for (k=1;k<=n;k++)
if (k!=1)
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{
c=a[k][i];
for (j=i;j<=n;j++)
a[k][jl=alk][jl-ali][j]*c;
b[k]=b[k]-b[i]*c;
}
}
1=i1+1;
if (i==(n+1))
t=0;
}
if (i==(n+1))
{
printf("NGHIEM CUA HE");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %15.5f\n",i,b[i]);
}
getch();

§3.PHUONG PHAP CHOLESKY

Trong phuong phap Cholesky mot ma tran doi xing A duoc phan tich thanh dang A =
R'R trong d6 R la mot ma tran tam giac trén.Hé phuong trinh lic d6 chuyén thanh AX =
R'™RX = B.Nhu vay trudc hét ta phan tich ma tran A thanh tich hai ma tran.Sau d6 giai hé
phuong trinh R™Y = B va cu6i ciing 1a hé RX = Y.Chuong trinh mo ta thuat todn nay duoc
cho dudi day :

Chuong trinh 10-5

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()

{

float ajmax][max],r[max][max];
float blmax],x[max],y[max];

int 1,J,k,1,n,t;

float s;

char tl;

clrscr();
printf("Cho so phuong trinh n =");
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scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&ali][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf("\n");
}
printf("\n");
flushall();
t=1;
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[",i,",",j,"1=");
scanf("%f" &al[il[j]);
}
if (toupper(t))=='K")
t=0;
}

printf("Ma tran a\n");
printf('"\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf('"n");
}

printf('"\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f" ,&b[i]);
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}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran b\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
for(i=1;i<=n;i++)
for(j=1;j<=n;j++)

r[1][j]1=0.0;
for (i=1;i<=n;i++)
{
if (a[i][i]>=0)
{
r[i][i]=sqrt(a[i][i]);
for (j=1+i;j<=n;j++)
r[il(jl=alil[jl/r[i1(i;
for (k=i+1;k<=n;k++)
for (I=k;l<=n;l++)
a[k][1]=alk][1]-r[i][k]*r[i][1];
}
}
for (k=1;k<=n;k++)
{
s=bl[k];
if (k!=1)

for (i=1;i<=k-1;i++)
s=s+r[i][k]*ylil;
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ylk]=-s/r[Kk][K];
}
for (i=n;i>=1;i--)
{
s=-y[il;
if (i!=n)
for (k=i+1;k<=n;k++)
s=s-r[i][k]*x[k];
x[i]=s/r[i][il;
}
printf("Nghiem cua he phuong trinh la\n ");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

§4.PHUCONG PHAP CROUT

Phuong phap Crout la mot dang cha phuong phap Gauss.VGi phuong phap
Gauss,chiing ta bién doi ma tran A thanh mot ma tran tam giac thi & phuong phdp Crout
chiing ta phan tich ma tran nay thanh tich cia ma tran tam giic trén R va ma tran tam giac
duéi L.Trong ma tran L,cdc hé s6 trén dudng chéo chinh bang 1.Nhu vay phuong trinh AX =
B duoc viét thanh :

AX=LRX=B
Chiing ta dat RX=Y
nén : LY=B
Nhu vay truée hét ching ta phan tich ma tran thanh tich cua L.R.Tiép theo ta giai phuong
trinh LY = B va sau d6 giai phuong trinh RX = A d€ tim nghiém X.

Chuong trinh 10-6

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()
{
float blmax],x[max],y[max];
float a[max][max],rfmax][max],l][max][max];
int 1,J,k,n,t;
float c,tr,tl,s;
char tloi;

clrscr();
printf("Cho so phuong trinh n =");
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scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&ali][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c" ,&tloi);
if (toupper(tloi)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",1,j);
scanf("%f" &al[il[j]);
flushall();
}
if (toupper(tloi)=='K")
t=0;
}

printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5f" a[i][j]);
printf('"\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
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scanf("%f" ,&b[i]);

}
printf("\n");

printf("Ma tran b ma ban da nhap");

printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
t=1;
flushall();
while (t)
{

printf("Co sua ma tran b khong(c/k)?");

scanf("%c" ,&tloi);
if (toupper(tloi)=='C")
{

printf("Cho chi so hang can sua : ");

scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bli));
flushall();
}
if (toupper(tloi)=='K")
t=0;
}
printf("\n");
printf("Ma tran b\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
for(i=1;i<=n;i++)
for(j=1;j<=n;j++)

{
r[i][j]1=0.0;
1[i][j1=0.0;
}
for (i=1;i<=n;i++)
{
r[1][i]=a[1][i];
1[i][1]=1.0;
I[i][1]=ali][1]/a[1][1];
}
for (k=2;k<=n;k++)
{

for (j=k;j<=n;j++)
{
tr=0.0;
for (i=1;i<=k;i++)
tr=tr-+1[K][i]*r[i] [j];
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r[k][jl=alk][j]-tr;

}
if (k!=n)
{
for (i=1;i<=n;i++)
{
t1=0.0;
for (j=1;j<=k-1;j++)
=+ 11 [K];
1[i][k]=(a[i][k]-th/r[k][Kk];
}
}
else

printf("\n");
}
if (1[1][1]==0.0)
if (b[1]==0.0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem\n");

y[n]=c;

}
else

y[1]=b[1]A[1][1];

for (1=2;i<=n;i++)

{
s=0.0;
for (k=1;k<=i-1;k++)
s=s+[i][k]*y[k];
| y[i1=(bil-s)/Til[il;

if (r[n][n]==0.0)
if (y[n]==0.0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem\n");

x[n]=c;
}

else

x[n]=y[n]/r[n][n];
for (i=n-1;i>=1;i--)

{
s=0.0;
for (k=i+1;k<=n;k++)
s+=r[i][k]*x[k];
} x[i]=(y[i]-s)/r[i][i];

printf("\n");
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printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)

printf("x[%d] = %15.5f\n",i,x[i]);
getch();

§5.PHUCGNG PHAP LAP BON

Xét hé phuong trinh AX = F.Béng cach nao do ta dua hé phuong trinh vé dang

X=BX+G
trong do B = (byan
G = (gl,gz,...,gn)T
Chon vecto X = (X,,%,,...0.x,©@ )T

lam xap xi tht O cia nghiém ding va xay dung xap xi
X™D=BX™+G (m=0,1,...)
Nguoi ta chiing minh rang néu phuong trinh ban ddu c6 nghiém duy nhat va mot
trong ba chuin ctia ma tran B nho hon 1 thi ddy xap xi hoi tu vé nghiém duy nhét d6.(Cho
mot ma tran B,chudn clia ma tran B.ki hiéu 1a Il B Il 1a mot trong 3 s0 :

n
H B H1 =max 2.b;;
i =l

H B Hz :maxibij
o=l
n n 172
lel - 3
(Chuén ctia ma tran quan hé tGi su hoi tu ctia phuong phdp lap)
Vi du chung ta c6 phuong trinh
10x,+ 2x,+ X;=10
X, #10x,+ 2X,=12
X+ X,+10x3=8

Chiing ta dua phuong trinh vé dang :

1
X1=_§X2_HX3+1
16
X270 X5 %5
o1 4
X770 ¥ 10 275
Nhu vay :
o L _1
5 10 1
1
B=|-— 0 1 va G= 3
10 5 6
RS 4
10 10 5

Dé thy Il BIl, =3/10 ; Il BIl, = 3/10 va Il B ll; = 12/100 nén phép lap hoi tu .Chuong trinh lap
don 12 :
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Chuong trinh 10-7

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float amax][max];
float ffmax],xO[max],x1[max];
int i,j,k,n,Lt;
float s,c,epsi;
char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)

for (j=1;j<=n;j++)

printf("a[%d][%d] = ",i,j);
scanf("%t" ,&ali][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5",a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
SCanf(ll%dH’&j);
printf("a[%d][%d] = ".i,j);
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scanf("%f" &al[i][j]);
flushall();
}
if (toupper(tl)=='K")
t=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5f" a[i][j]);
printf('"\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran f : \n");
for (i=1;i<=n;i++)
{
printf("f[%d] = ",i);
scanf("%f" ,&f[i]);
}
printf("\n");
printf("Ma tran f ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("f[%d] = %10.5f\n",i,f[i]);
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran f khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("f[%d] = ",i);
scanf("%f" ,&f[i]);
flushall();
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran f");
printf("\n");
for (i=1;i<=n;i++)
printf("f[%d] = %10.5f\n",i,f[i]);
printf("\n");
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for (i=1;i<=n;i++)
x0[1]=0.0;
x0[1]=1.0;
printf("Cho so lan lap 1 =");
scanf("%d",&l);
epsi=le-3;
for (i=1;i<=n;i++)
{
c=1.0/ali][i];
for (j=1;j<=n;j++)
if (j!=1)
a[i][j]*=c;
fli]*=c;
a[i][i]=0.0;

k=1;
t=0;

for (i=1;i<=n;i++)
{
x1[i]=f[i];
for (j=1;j<=n;j++)
x1[i]=x1[i]-a[i][jI*xO[jl;
}
s=0.0;
for (i=1;i<=n;i++)
s=s+fabs(x1[i]-x0[i]);
if (s>=epsi)
for (i=1;i<=n;i++)
xO0[1]=x1[1];
if (s<epsi)
{
t=1;
printf("\n");
printf(""Phep lap hoi tu sau %d buoc tinh",k);
printf("\n");
printf("NGHIEM CUA HE");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x1[i]);
}
k=k+1;
if (k>1)
{
t=1;
printf("Phep lap khong hoi tu sau %d buoc tinh" k-1);
}
}
while (t==0);
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getch();

§6. PHUGNG PHAP LAP GAUSS-SEIDEL

Phuong phép lap Gauss-Seidel duoc cai tién tir phuong phap lap don . Noi dung co
ban ctia phuong phép 1a & ch6 khi tinh nghiém x4p xi thi (k+1) cua 4n x; ta s& dung cdc x4p
xi thit (k+1) da tinh clia céc 4n x,...,x;;.Gia sit da cho hé¢ : AX = B va ta ¢6 nghiém :

X12B1+ZQUXJ (izl,....,n)

j=1
Lay xap xi ban dau tuy y x,, x,',...., x,” va tat nhién ta cd gang 14y ching twong tng véi
X1,X5 »...,X, (cAng gin cang tot). Ti€p theo ta gia st rang da biét xap xi thit k x;* clia nghiém
. Theo Seidel ta sé tim xdp xi thit (k+1) ctia nghiém theo cac cong thic sau :

n
(k+1) _ (k)
X1 —B1+ ZZIOLU‘XJ'
j=

(k+1) _ (k+) < K)
X2 =By*onnX +%oc2jxj
p

i-1 n
(k+1) _ (k+1) (k)
Xi —Bi+ZOLinj +ZOLinj
=1 j=1

n-1
(k+1) _ (k+1) (k)
Xni _Bn+zaijxj * Olnn Xn
j=1

Thong thudong phuong phap Gauss - Seidel hoi tu nhanh hon phuong phédp lap don
nhung tinh todn phtc tap hon.Dé dé hiéu phuong phdp nay ching ta xét mot vi du cu thé :
Cho hé phuong trinh :
10x+ X+ X,=12
2x,+10x,+  X;=13
2x,+ 2x,+10x5=14
nghiém ding ctahé 1a (1,1, 1)
Ta dua vé dang thuan tién cho phép lap :
xi=1,2 -01x,-0.1x;
x2=1,3 -0.2x,-0.1x3
x3=1,4 -0.2x,-0.2x,
Lay x,9=1.2;x,=0; x,=0;
St dung phuong phap lap Seidel ta c6 :
Xl =1.2-0.1x0-0.1x0=1.2
Xy =13-02x12-0.1x0=1.06
X]3 =14-02x1.2-0.2x1.06 =0.948

x1=1,2 -01x1.06 -0.1x0.948 =0.9992
x5=1,3 -0.2x0.9992 -0.1x0.948 =1.00536

x3=1,4 -0.2x0.9992 -0.2x1.00536 =0.999098
va ct thé tiép tuc . Chuong trinh mo ta thuat todn Gauss - Seidel nhu sau :
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Chuong trinh 10-8

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()

{

float blmax],x[max];
float afmax][max];
int 1,j,k,n,dem,t1;
float t,s,d,w,epsi;
char tl;

clrscr();

printf("Cho so an son =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)

for (j=1;j<=n;j++)

printf("a[%d][%d] = ",i,j);
scanf("%t" ,&ali][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%10.5f",a[i][j]);
printf("\n");
}
printf("\n");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t)=='C")
{

printf("Cho chi so hang can sua : ");

scanf("%d",&i);

printf("Cho chi so cot can sua : ");

SCanf(”%d”’&j);
printf("a[%d][%d] = ".i,j);
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scanf("%f" &al[i][j]);
flushall();
}
if (toupper(tl)=='K")
t1=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" a[i][j]);
printf('"\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bli));
}
printf("\n");
printf("Ma tran b");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
flushall();

}

if (toupper(t))=='K")
t1=0;

}
printf("\n");
printf("Ma tran b");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
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printf("Cho so lan lap k : ");
scanf("%d",&Kk);
printf("\n");

w=1;

epsi=le-8;

for (i=1;i<=n;i++)
x[1]=0.0;

dem = 0;

do
{

dem=dem+1;
for (i=1;i<=n;i++)

{
s=0.0;
for (j=1;j<=n;j++)
s=s+ali][j1*x[j];
d=x[i];
x[1]=(1-w)*d+w*(-s+a[i][i]*d+b[i])/a[1][1];
t=fabs(d-x[i]);
}

while ((dem<=k)&&(t>epsi*fabs(x[n])));
if (t<epsi*fabs(x[n]))

{
printf("Nghiem sau %d lan lap la :\n",dem);
for (i=1;i<=n;i++)
printf("x[%d] = %12.8f\n",i,x[i]);
}
else
{
printf("Khong dat do chinh xac sau %d lan lap\n" k);
printf("Nghiem cua lan lap cuoi cung la : \n");
for (i=1;i<=n;i++)
printf("x[%d] = %12.8f\n",i,x[i]);
}
getch();

§7. PHUONG PHAP CRAMER

Mot trudng hop riéng ctia hé phuong trinh , trong d6 s6 phuong trinh bing s6 an , nghia
la hé c6 dang :
anXitan X2t aXst-tamXa= b
Az Xitan Xzt anXs*t+tanm Xa= b
An XiTan2 X2t @n3 X3+ A Xa=bn
trong d6 A= (a;) la mot ma tran khong suy bién . mot hé phuong trinh nhu vay c6 tén la h¢é
thong Cramer

172



Dinh 1i Crame : Hé thng Crame c¢6 nghiém duy nhat duoc cho bdi cong thiic :
‘ A

| Xi~ ‘A ‘ \

trong d6 A® 1a ma tran nhan duoc tir A bang cach thay cot thiti bdi cot B=[ b, ,...,b,]"

(i=L...,n)

Nhu vay dé giai hé biang phuong phdp Cramer chiing ta lan luot tinh cac dinh thitc
clia ma tran va ma tran thay thé€ roi tim nghiém theo cong thitc Cramer. Chuong trinh sau mo

ta thuat toan nay,
Chuong trinh 10-.9

// Cramer;

#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 50

void main()
{

float rfmax][max],a[max][max];
float blmax],x[max];
float delta|max];
int 1,J,k,1,t,n,0k 1,0k2,t1;
float c,d;
char tl;

clrscr();
printf("Cho so an cua phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a : \n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,));
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%10.5f" ,a[i][j]);
printf("\n");
}
printf("\n");
tl=1;
flushall();
while (t1)
{
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printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[",i,","j,"] = ");
scanf("%t",&al[i][j]);
flushall();
}
if (toupper(t))=='K")
t1=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5" a[i][j]);
printf("\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f" ,&bl[1]);
flushall();
}
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if (toupper(t))=='K")
t1=0;

}
printf("\n");
printf("Ma tran b\n");
printf("\n");
for (i=1;i<=n;i++)

printf("%10.5f",b[i]);
printf("\n");

//thay b vao tung cot cua a de tinh cac dinh thuc
for (k=0;k<=n;k++)

{
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)//thay cot b vao a
if (i==k)
r[j][i]=b[jl;
else
r[j]l]=aljllil;
//tinh dinh thuc
d=1.0;
i=1;
ok2=1;
while (0k2&&(i<=n))
{
if (r[1][1]==0.0)
{
okl=1;
t=t+1;

while (ok1&&(t<=n))
if (r[t][1]!=0)

{
for (j=i;j<=n;j++)
{
c=rl[i][jl;
r[i][jl=r[t][j];
! r[k][j]=c;
d=-d;
ok1=0;
}
else
t=t+1;
if (k>n)
{
printf("\n");
printf("** MA TRAN SUY BIEN **");
ok2=0;
d=0.0;
}
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}
if (r[i][i]!=0)
{
c=r[i][il;
for (j=i+1;j<=n;j++)
rlil[jl=rlilljl/c;
for (t=i+1;t<=n;t++)
{
c=r[t][il;
for (j=i+1;j<=n;j++)

r[t][j]1=r[t][j]-r[il[j]*c;
}

1=i+1;
}
if (0k2)
for (i=1;i<=n;i++)
d=d*r[1][1];
deltalk]=d;
}
if (delta[0]==0.0)
printf("He da cho vo nghiem\n");

else
{
printf("\nNGHIEM CUA HE :\n");
printf("\n");
for (i=1;i<=n;i++)
{
x[i]=delta[i]/delta[0];
printf("x[%d] = %10.5f\n",i,x[i]);
}
}
getch();

§8. HE PHUONG TRINH SO PHUC

Gia str ta ¢c6 mot hé phuong trinh dang s6 phitc dang AX =Btrongd6 A=C+jD,B
=E +jF va X =Y + jZ . Ta viét lai phuong trinh duéi dang :
(C+ D)X +jZ) = (E +jF)
Nhan biéu thic vé trai va can bang phan thuc véi phan thuc va phan 4o véi phan 4o ta
nhan duoc hé méi :
{CY -DZ=E
DY +CZ=F
Nhu vay chiing ta nhan dugc mot hé gom 2n phuong trinh s6 thuc . Giai hé nay va két hop
cac phan thuc a phan ao ta nhan dugc nghiém ctia hé phuong trinh ban dau . Chuong trinh
giai hé phuong trinh nhu vay cho & dudi day :
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Chuong trinh 10-10

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 20

void main()

{

int 1,j,k,1,n,m;
float s,t,almax][max],b[max][max],x[max];

clrscr();
printf("Cho so an so cua phuong trinh n = ");
scanf("%d",&n);
printf("Cho phan thuc cua cac he so,ke ca ve phai\n");
for (i=1;i<=n;i++)

for (j=1;j<=n+1;j++)

printf("a[%d][%d] = ",1,j);
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Cho phan ao cua cac he so,ke ca ve phai\n");
for (i=1;i<=n;i++)
for (j=1;j<=n+1;j++)

printf("b[%d][%d] = ".i,));
scanf("%t",&bl[i][j]);
}
for (i=1;i<=n;i++)
a[i][2*n+1]=a[i][n+1];
for (i=n+1;i<=2*n;i++)
a[i][2*n+1]=b[i-n][n+1];
for (i=n+1;i<=2*n;i++)
for (j=1;j<=n;j++)
alil[j1=bli-n][jl;
for (i=1;i<=n;i++)
for (j=n+1;j<=2%*n;j++)
alil[jl=-blil[j-nl;
for (i=n+1;i<=2*n;i++)
for (j=n+1;j<=2%*n;j++)
a[i](jl=ali-n][j-n];
m=2%n;
for (k=1;k<=m-1;k++)
{
s=0.0;
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for (i=k;i<=m;i++)

{
t=fabs(a[i][k]);
if (s<=t)
{
s=t;
I=1;
}
}
for (j=k;j<=m+1;j++)
{
s=a[Kk][jI;
a[k][jl=alll[jl;
a[l][jl=s;
}
if (fabs(a[k][k]/a[1][1])<=1e-08)
{
printf("Ma tran suy bien\n");
getch();
exit(1);
}
for (i=k+1;i<=m;i++)
{
s=al[i][k]/a[k][K];
a[1][k]=0.0;
for (j=k+1;j<=m+1;j++)
a[i][jl-=s*alk][jl;
}

}
x[m]=a[m][m+1]/a[m][m];
for (i=m-1;i>=1;i--)

{
s=a[i][m+1];
for (j=i+1;j<=m;j++)
s-=a[i][j1*x[j];
x[i]=s/a[i][il;
}

printf("\n");
printf("Nghiem phuc cua he\n");
for (i=1;i<=n;i++)
if (x[i+n]<0)
printf("%10.5f-%10.5f\n" x[i],fabs(x[i+n]));
else
printf("%10.5f+%10.5fj\n" x[1],x[i+n]);
getch();

Dung chuong trinh nay giai hé phuong trinh :

178



GB+7)x +(=2+4j)y+ (1 -3j)z +(4+2j)r = 8+ 36]

(5-6j)x +(2+45)z+(=3+j)r =4+10]
(4+5)x+1+2j)y +(=5—j)z+6r =13-3j
2+4)x+(1-jy +(2-3j)r =—10+6j

Ta nhan dugc cic nghitm x =2 +3j;y=1-2j;z=-1+4jvar=1-]
Ngoai cdc phuong phdp néu trén ta thiy ring tir hé phuong trinh AX = B ta ¢6 thé tim

nghiém X ctia hé bang cach viét lai phuong trinh dudi dang X = B/A =A'B v6i A' 1a ma
tran nghich dao cua A . Do vay trudc hét ta can tim A va sau d6 tinh tich A'B
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CHUONG 11 : NOI SUY VA XAP Xi HAM

§1.NOI SUY LAGRANGE

Trong thuc t&€ nhi€u khi phai phuc héi mot ham y = f(x) tai moi gid tri x trong mot
doan [ a,b | nao d6 ma chi bi€t mot s6 nhat dinh cdc gi tri chia ham tai mot s6 di€ém cho
trude.Cac gid tri nay duge cung cap qua thuc nghiém hay tinh todn.Vi vay ndy sinh vén dé
todn hoc 1a trén doan a < x < b cho mot loat cdc diém x; (i= 0,1,2..) va tai cdc diém x; nay

gia tri cia ham la y, = f(x,) da biét.Bay gio ta can tim da thiic :

P (x)=ax"+ax"" +...+a,_,X +a,

sao cho P,(x,) = f(x;) = y;.Pa thic P,(x) duoc goi 1a da thitc noi suy ctia ham y = f(x).Ta chon
da thitc d€ noi suy ham y = f(x) vi da thiic 12 loai ham don gian,luon c6 dao ham va nguyén

ham.Viéc tinh gia tri cua n6 theo thuat todn Horner ciing don gian.
Bay gid ta xay dung da thic noi suy kiéu Lagrange.Goi L, 1a da thiic :
(X=Xg)e (X=X )X =Xy (X=X ,)

RO rang 1a L;(x) 1a mot da thitc bac n va :
1 =
Li(x)) = 0 i
Ta goi da thic nay la da thiic Lagrange co ban.
Bay gio ta xét biéu thic :
P.(x) :g;,f(X;)Li(X)

(X5 = X)Xy =X (X = X)X — X))

Ta thay P,(x) 1a mot da thic bac n vi cdc L(x) 1a cdc da thdc bac n va thoa man diéu

kién P,(x;) = f(x;) = y;.Ta goi no 1a da thuc ndi suy Lagrange.

Véin =1 taco bang

X|X0 X
y | Yo Wi

Da thiic nodi suy sé 1a :
P, (x) = yLo(x) + y Ly (%)

X —X X —X
Xo — X4 X1 = Xp
X —X X —X
A _ 1 0
nen P, (x) =y, ty,
Xo =X X1 —Xp

Nhu vay P,(x) 1a mdt da thic bac nhat doi véi x
Véin =2 taco bang

y | Y% wnoow
Da thiic nodi suy sé 1a :

P,(x) = y,Lo(x) + y,Li(x)) + y,L,(x,)
X=x)(X=X,)
(Xg =X (X9 =X3)
L= (X=Xg)(X—X,)

1 (X =X0)(X —X5)

0:
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(X —Xp)(X—X;)

(X5 =Xo)(Xy —X)

2:

Nhu vay P,(x) 1a mot da thic bac hai d6i véi x
Trén co s& thuat toan trén ta ¢6 chuong trinh tim da thic ndi suy cia mot ham khi
cho trudc céc diém va sau d6 tinh tri s6 cia né tai mot gia tri nao d6 nhu sau :

Chuong trinh 11-1

#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 21

int maxkq,n;
float x[max],y[max],a[max],xx[max],yy[max];
float x0,p0;

void main()
{
int 1,k;
char ok ;

void vaosolieu(void);
float lagrange(int,float [],float [],float);
void inkq(void);

clrscr();

printf("%24cNOI SUY DA THUC LAGRANGEW",');

vaosolieu();

k=0;

ok='c';

while (ok=='c")

{

printf("Tinh gia tri cua y voi x la x0 =");
scanf("%f",&x0);
pO=lagrange(n,x,y,x0);
printf("Gia tri cua y = %15.5f\n",p0);
printf("\n");
k=k+1;
maxkqg=k;
xx[k]=x0;
yylk]=p0;
flushall();
printf("Tinh tiep khong(c/k)?");
scanf("%c",&0k);

inkq();
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}

void vaosolieu()
{
int 1,t;
char ok;

printf("\n");
printf("Ham y = f(x)\n");
printf("So cap (x,y) nhieu nhat la max = 20\n");
printf("So diem da cho truoc n =");
scanf("%d",&n);
for (i=1;i<=n;i++)
{
printf("x[%d] = ",i);
scanf("%f",&x[i]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
}
printf("\n");
printf(" SO LIEU BAN VUA NHAP\n");
printf(" X y\n");
for (i=1;i<=n;i++)
printf("%8.4f %8.4f\n" x[i],y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("\nCo sua so lieu khong(c/k):?");
scanf("%c",&0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&i);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;

}

float lagrange(int n,float x[max],float y[max],float x0)

{

int 1,k;
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float gO0;

p0=0.0;
for (k=1;k<=n;k++)
{
g0=1.0;
for (i=1;i<=n;i++)
if (i!=k)
g0=g0*(x0-x[i])/(x[k]-x[i]);
pO=p0+y[k]*g0;

}
return(p0);
}
void inkq()
{
int1i,j,k;
printf("\n");
printf("%24cBANG SO LIEUw",'");
printf("%18cx %24cy\n"," ', ");
for (i=1;i<=n;i++)
printf("%20.4f %25.4f\n" x[i],y[i]);
printf("\n");
printf("%24cKET QUA TINH TOAN\n",'");
printf("%14cx %10cy\n"," ', ");
for (k=1;k<=maxkq;k++)
printf("%15.5f %15.5f\n" xx[k],yy[k]);
getch();
}

Gia str ta ¢6 bang cac gia tri x,y :

x JO| 3 | 2] 2
y |0 [375] 10 | 2

~

~

vay theo chuong trinh tai x = 2.5y =-3.3549.
§2.NOI SUY NEWTON

Bay gio ta xét mot cach khdc dé xay dung da thic noi suy goi 12 phuong phdp
Newton.Trudc hét ts dua vao mot khai niém méi 1a ti hiéu
Gia sir ham y = y(x) ¢6 gia tri cho trong bang sau :

X | X9 Xy X Xp-1 X,
Y | Yo Vi Y2 . Yu1 Ya

Ti hiéu cap 1 cua y tai x;,x;1a :
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Yi—Y;
Ti hiéu cap hai cta y tai x;,x;,x, 1a :
y[Xi,Xj]—y[Xj,Xk]

X =Xk

y[xi’Xj]:

y[xiaxjaxk] =
V.V.
Vé6i y(x) = P,(x) 1a mot da thic bac n thi ti hiéu cép 1 tai x,x, :
Pn (X) - Pn (XO )

P [x,xo]=

la mot da thitc bac (n-1).Ti hiéu cap 2 tai X,X,X; :
P.[X,xq]=P,[X(,X;]

P [x,Xg.X;]=
X —X,
la mot da thic bac (n-2) v.v va téi ti hiéu cép (n+1) thi :
P.[ x,x,,...x,] = 0
Tir cac dinh nghia ti hiéu ta suy ra :
Pn(x) = Pn(XO) + ( X- XO)Pn[X’Xo]
P[x,Xo] = Py[Xo,X] + (X- Xp) P[X,X,,X,]
Pn[X’XO’Xl] = Pn[XO’XlaXZ] + ( X- X2) Pn[X’Xo’XI’XZ]
P [X,Xo, X0 1] = Po[Xg,X 505X, ] + ( X- X,,) Po[X,Xo,.,X,]

Do P,[ x,x,,..,x,] = O nén tir do ta co :

Pn(X) = Pn(XO) + (X B XO)Pn[Xoaxl] + (X - XO)(X B Xl)Pn[XO7Xl’X2] +...
+(X - XO)‘ . '(X - Xn—l)Pn[XO7- . -’Xn]

Néu P,(x) 1a da thic noi suy cua ham y=f(x) thi :

P.(x)=1f(x))=y;v611=0+n

Do d6 cac ti hiéu tir cdp 1 dén cdp n cua P, va cua y 1a tring nhau va nhu vay ta c6 :

P.(X) = yo + (X - X)y[Xp,X;] + (X - Xp)(X - X))y [Xg,X1,X,] +..+

(X = X)(X = Xp).ee(X = X))V [ X5 X, ]

DPa thic nay goi l1a da thiic noi suy Newton ti€n xudt phat tir nit x, cia ham y =
f(x).Ngoai da thic ti€n con c6 da thic noi suy Newton 1bi xudt phat tir diém x, c6 dang nhu
sau :

P.(X) =y, + (X - X)y[Xp, X, 1] + (X - X)X - X )Y [Xp X 15X00] +.F

(% = X)(% = X 1)oe (X = XY [XpresXo]
Truong hop cac nit cach déu thi x; = X, +ih v6i i = 0,1,..,n.Ta goi sai phan tié€n cap 1
taiila:
,AYi =Yir1 Vi
va sai phan ti€n cap hai tai i :
A’y; = AAY) = Yia - 2¥i1 + i
va sai phan ti€n capnla:
Ay, = A(A™y;)
Khi d6 ta c6 :

Ay,
y[XO’Xl] - h

Ay,
2h’

y[xo’xl’xz] =
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Y[XgeX, ]

__Ay,
(n'h")

Bay gio dat x = X, + ht trong da thitc Newton tién ta duoc :

P.(x,+ht) =y +tAy +

t(t—1)
2!

AZ Y, e

=1)..(t-n+1
Donsl)

n!

0

thi ta nhan duoc da thiic Newton ti€n xuét phat tir x,, trong trudng hop niit cdch déu.Véin =1

taco:

P, (x¢+ht) =y, + Ay,
Voéin=2tacd:

P.(x,*ht) =y, +tAy, +

t(t—1)
2

2

AY,

Mot cach tuong tu ta c6 khii niém cé4c sai phan lui tai i :
VYyi=Yi- Vil
V2, = V(Vy) =i - 2yi1 + Yin

Viy = V(V™ly)
va da thitc noi suy Newton 1di khi céc diém noi suy cdch déu :

t(t+1)

Vi du : Cho ham nhu bang sau :

Ta tinh gia tri ctia ham tai 0.14 bang da thdc ndi suy Newton vi cdc moc cach déu

C ttrD(ten-1)
Pn(xn+ht) =yn+tVyn+ o \V4 y, -t ol \V4 Y,
x| o1 0.2 0.3 0.4

y | 0.09983 0.19867 0.29552 0.38942

h = 0.1.Ta c6 bang sai phan sau :

i X y Ay A’y Ay
0 0.1 | 0.09983
0.09884
1 0.2 | 0.19867 _
0.00199
0.09685 -0.00096
2 03 | 0.29552 _
0.00295
0.09390
3 0.4 | 038942

Ta dung cong thitc Newton tién véi diém goc 1a x, = 0.1.h = 0.1.Vé6i x = 0.14 ta c6

0.14=0.1+0.1tnént=0.4 vakétquala:

P(0.1+0.1t) =0.09983+ t.0.099884+ 70.00199—

t(t—1)

trinh ndi suy Newton nhu sau :

Chuong trinh 11-2

tt—-1D(t-2)
3

0.00096=0.1395433¢Chuong
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//Noi suy Newton
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()

{

int i,j,k,n,t;

float afmax],b[max],x[max],y[max];
char ok;

float x0,p;

clrscr();

printf("So diem da chon =");
scanf("%d",&n);

for (i=1;i<=n;i++)

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
}

printf("%10cBANG SO LIEUwn","");

printf("%8cx%30cy\n",'",' );

for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);

ok="";

t=0;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c" ,&o0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
a[1]=y[1];

for (j=1;j<=n-1;j++)
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for (i=1;i<=n-j;i++)
ylil=(y[i+1]-y[iD/(x[i+j]-x[1]);
} a[j+1]=y[1];
b[n]=a[n];
for (k=n-1;k>=1;k--)
{
for (j=n-1;j>=1;j--)
bljl=aljl ;
for (i=n-1;i>=k;i--)
a[i]=ali]-b[i+1]*x[k];
}
for (i=n;i>=1;i--)
printf("He so bac %d la :%8.4f\n" i-1,a[i]);
printf("\n");
k=0;
ok='c';
flushall();
while (ok=='c")
{
printf("Tinh gia tri cuay tai x =");
scanf("%f",&x0);
p=0;
for (k=n;k>=1;k--)
p=p*x0+a[k];
printf(""Tri so noi suy tai x0 = %4.2f 1a : %10.5f\n",x0,p);
getch();
printf("Ban co muon tinh tiep cac diem khac khong(c/k)");
do
scanf("%c",&o0k);
while ((ok!="c")&&(ok!='k"));

Dung chuong trinh nay noi suy cac gia tri cho trong bang sau

0.2 0.4 0.6 0.8 1.0
1 1.2214027 | 1.4918247 | 1.8221188 | 2.2255409 | 2.7182818
6 3 3

ta c6 cac hé so cua da thac noi suy : 0.0139(bac 5),0.0349(bac 4),0.1704(bac3),0.4991(bac
2),1.0001(bac 1) va 1.0000(bac 0).

§3.NOI SUY AITKEN

Mot dang khéc cua da thiic ndi suy duge xdc dinh bang thuat todn Aitken.Gia su ta ¢
n diém da cho ctia ham f(x).Nhu vay qua hai di€ém x, va x, ta ¢6 da thitc noi suy Lagrange
cta ham f(x) dugc viét dudi dang :
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Yo Xo—X

X —
P, (x) = Yi 1
X1 =Xp
la mot da thic bac 1 :
X —X X—X
Py (X) =y, —+y, 0

.Khi x = x, thi :

Yo Xo =Xy

Y1 X1 7%
PpxXg)=——=Y,
X1 —Xp
Khi x = x, thi:
Yo Xo %4
yi X=X
Ppx))=————=y,
X1 —Xp

Da thic ngi suy Lagrange cta f(x) qua 3 diém x,,X;,X, ¢6 dang :
P,(x) x,-x

Pp1p (x) =
X2 =X
va la mot da thic bac 2:
X=x))(X=X,) (X =Xp)(X—=X,) (X =Xp)(X—X;)
Py, (x) =y + +y
o (o =X (X =X5) (X = X)X =X)L (Xy = X)Xy —X)

Khi x = x, thi :

Yo Xo7Xo

Poin(x9) = =Yo
Xy =Xy
Khi x = x, thi:
Y1 Xo =X
Yy, X, —X
P012(X1):#:}’1
Xy =Xy

Khi x = x, thi:
Py (X2)  Xo—X,
Yo Xy =Xy

Ppp (X)) = - —x =Y
2 —Xo

Téng quét da thitc noi suy Lagrange qua n diém 12 :
Por.n(X) Xg =X
P, x) x,-Xx

P012..n (X) =

Nhu vay ta c6 thé dung phép lap dé xac dinh lan luot cdc da thitc Lagrange.So d6 tinh
toan nhu vay goi la so do Neville-Aitken.
Vi du : Cho cdc cap diém (0,0.4),(1.4,1.5),(2.6,1.8),(3.9,2.6),tinh y tai x=2
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Yo Xg—X ‘0.4 -2 ‘
- 1.5 -0.6
P, (x)= 2 T ~1.97143
X; =X 1.4-
Y, X, —X ‘1.5 —0.6‘
X, — X 1.8 0.6
py(x)=22 270 ~1.65
Py (X) X, —X ‘1.97143 —2‘
P - 1.65 0.6
Py;p (x) = EISS Tnk =1.7242
X, =X, 26-0
X, —X 26 1.9
()= B TH —1.4308
P (x) x;—X 1.4308 1.9
Py (x) = 23X X3 = 3914 =1.5974
3_ 1 . — 1.
Py, (X) X, —X ‘1.7242 -2
P,.(Xx) x,—-X 1.5974 19
P () = LB Ko TX] = 1.6592

X3 —Xq 3.9-0
Chuong trinh dugc viét nhu sau

Chuong trinh 11-3

//Noi suy Aitken
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()
{
float x[max],y[max],yd[max];
float x1;
int j,k,n,nl;

clrscr();
printf("Cho so diem dacon =");
scanf("%d",&nl);
n=nl-1;
for (k=0;k<=n;k++)
{
printf("x[%d] = "k+1);
scanf("%f",&x[k]);
printf("y[%d] = "k+1);
scanf("%t",&y[k]);
}

printf("Cho diem can tinh gia tri cua ham x1 =");
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scanf("%f",&x1);
for (k=0;k<=n-1;k++)
{
yd[k]=(y[k]*(x1-x[k+1])-y[k+1]*(x1-x[k]))/(x[k]-x[k+1]);
if (k!=0)
for (j=k-1;j>=0;j--)
} yd[jl=(yd[jI*(x1-x[k+1]-yd[j+11*(x1-x[jD)/(x[j]-x[k+11]);

printf("Gia tri ham tai x = %6.3f lay = %8.4f\n",x1,yd[0]);
getch();

Dung chuong trinh nay dé noi suy céc cap so (1,3),(2,5),(3,7),(4,9) va (5,11) tai x =
25tacdy=6.

§4.XAP Xi HAM BANG PHUONG PHAP BINH PHUONG BE NHAT

Trong cac muc trudce ta da noi suy gia tri cia ham.Bai toan dé 1a cho mot ham duéi
dang bang s6 va phai tim gia tri ciia hAm tai mot gid tri clia d6i s6 khong nam trong bang.
Trong thuc t€,bén canh bai toan ndi suy ta con gap mot dang bai toan khac.Dé 1a tim
cong thic thuc nghiém clia mot hAm.Noi dung bai todn 1a tir mot loat cdc diém cho trudc (c6
thé 1a cdc gid tri cuia mot phép do nao d6) ta phai tim mot ham xap xi cdc gid tri da cho.Ta s&
diing phuong phap binh phuong t6i thi€éu dé giai bai todn.Gia sit c6 mau quan sat (x,,y; ) cla
ham y = f(x).Ta chon ham f(x) c6 dang :
f(x) = ayfy(x) + a,f;(x) + a,f,(x)... (1)
Trong d6 cac ham fy(x),f;(x),f5(x) v.v.]a (m+1) ham doc lap tuyén tinh ma ta c6 thé chon tuy
y va cac hé so0 a; 1a tham so chua bi€t ma ta phai xac dinh dua vao hé ham da chon va céac
diém quan sét.Sai so gitta tri do duogc va tri tinh theo (1) 1a :
e =y, - f(xp) ()
Sai s6 nay c6 thé am hay duong tuy timg gid tri cia y;.Khi dung phuong phdp binh phuong
bé nhét ta xét binh phuong cla sai s6 tai mot di€m :

ef =[y; —fex)J 3)
V6i n di€ém tong binh phuong clia sai s6 s& 12 :

S= Ze? = Z{Yi - [aOfO(Xi) +af () -t anfn(xi)]}2
i=1 i=1

R& rang S 1a ham cta cdc gia tri can tim a;.va ching ta s€ chon cdc a; sao cho S dat gid tri

. ~ N 7z N S 9 N A ~ 7 7 b R
min,nghia la cic dao ham a—phal bang khong.Ta s€ xét c4c truong hgp cu the.
1.Ham xdp x1 c6 dang da thirc : Trong trudng hop téng quat ta chon hé ham x4p xi 1a mot
da thic,nghia Ia :
f(x) = ay + a,x + a,x> +...+ a, X"
Vayham Sla:

Theo diéu kién dao ham j—s _ 0ta nhan duoc hé phuong trinh:
a.

1
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n n n
m m—1 _

i=1 i=1 i=1

n | n n n
m+ m _

i=1 i=1 i=1 i=1

N 2 N 1 C 2 N 2
m+ m+ _

i=1 i=1 i=1 i=1

. 3 c 2 c 3 3 3
m+ m+ _
i=1 i=1 i=l1 i=1

n ) n ) 1 n n
m m— m __ m
i=l1 i=l1 i=l1 i=l1

Pay 1a mot hé phuong trinh tuyén tinh.Giai né ta nhan dugc cac gia tri a.Sau day la
chuong trinh viét theo thuat toan trén.

Chuong trinh 11-4

/[Xap xi da thuc
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()
{
int 1,j,k,m,n,p,kp,t;
float afmax],x[max],y[max],y1[max];
float blmax][max];
char ok;
float s,sx,s1,c,d;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("Cho bac cua da thuc xap xim =");
scanf("%d",&m);

printf("So diem da chon =");

scanf("%d",&n);

for (i=1;i<=n;i++)

{
printf("x[%d] = ",i);
scanf("%f" ,&x[i]);
printf("y[%d] = ",i);
scanf("%f",&y[i]);
}
x[0]=1;

printf("\n");
printf("%4cBANG SO LIEU\n",' );
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printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%20c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&0k);
if (toupper(ok)=='C")

{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
//for (i=0;i<=n;i++)
//a[i]=0.0;

printf("\n");

printf("CAC GIA TRI DA CHO");

printf("\n");

printf("X =");

for (i=1;i<=n;i++)
printf("%c%8.3f",' ', x[i]);

printf("\n");

printf("Y =");

for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);

printf("\n");

for (p=0;p<=m;p++)

{
y1[p]=0.0;
for (i=1;i<=n;i++)
{
sx=1.0;
for (j=1;j<=p;j++)
sx*=x[1];
yl[pl+=yl[i]*sx;
}
}

for (p=0;p<=m;p++)
for (k=0;k<=m;k++)
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{
kp=k+p;
b[p][k]=0.0;
for (i=1;i<=n;i++)

{
sx=1.0;
for (j=15j<=kp;j++)
sx*=x[il;
b[pl[k]+=sx;
}
}
for (i=0;i<=m-1;i++)
{
c=1.0/b[i][i];
for (k=i+1;k<=m;k++)
{
d=b[i][k];
for (j=i+1;j<=m;j++)
blk][jI-=bli][jl*c*d;
y1[k]-=y1[i]*c*d;
b[i][k]*=c;
}
y1[i]*=c;
}

y1[m]/=b[m][m];
for (i=m-1;1>=0;i--)
for (j=i+1;j<=m;j++)
yI[il-=bLlGT*y 1 [jl;
printf("\n");
printf("CAC HE SO CUA DA THUC CAN TIM");
printf("\n");
for (1=0;i<=m;i++)
printf("a[%d] = %10.5f\n",i,y1[i]);
getch();
}

Vi cac gia tri X,y do dugc theo bang

x| 7 8 9 10 11 12 13
y| 74 | 84 | 91 9,4 9,5 9,5 9,4

ta c6 n =7 va chon m = 2 va tinh duoc theo chuong trinh cac hé so :
a,=-0.111905 ; a, = 2.545238 ; a, = -4.857143
va ham xap xi s& 1a : f(x) =-0.111905 + 2.545238x -4.857143x>

2.Ham dang Ae®™ : Khi cdc s6 lieu thé hién mot su bign déi don diéu ta dung ham x4p xi 1a
y = Ae®.Lay logarit hai v€ ta c6 :
Iny = InA + cxIne
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Theo diéu kién dao ham %5 =0ta c6 hé¢ phuong trinh :

0a,

ci“xi +nlnA :ilnyi
i=1 i=1

cznlxiz +1nAi:xi = ixi Iny;
i=1 i=1 i=1

Giai hé phuong trinh nay ta c6 cic hé s6 A vac:

Chuong trinh 11-5

//Xxap_xi_e_mu;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11
void main()

{

nt 1,n,t;

float x[max],y[max];
char ok;

float a,b,c,d,e,f,d1,d2,d3;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

for (i=1;i<=n;i++)

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ".i);
scanf("%f",&yl[i]);
}
x[0]=1.0;

printf("%4cBANG SO LIEUW",' );
printf("%8cx%30cy\n",' ",' ");
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[1],' y[1]);
ok='";
t=1;
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&ok);
if (toupper(ok)=='C")
{
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printf("Chi so cua phan tu can suai=");

scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}
if (toupper(ok)!='C")
t=0;
}
printf("CAC GIA TRI DA CHO");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);
printf("\n");
a=0.0;
for (i=1;i<=n;i++)
a+=x|1];
b=n;
c=0.0;
for (i=1;i<=n;i++)
c+=log(ylil);
d=0.0;
for (i=1;i<=n;i++)
d+=x[1]*x][1];
e=0.0;
for (i=1;i<=n;i++)
e+=x[i]*log(y[i]);
dl1=a*a-d*Db;
d2=c*a-e*Db;
d3=a*e-c*d;
c=d2/d1;
a=d3/d1;
printf("\n");
printf("He so A = %8.4f" ,exp(a));
printf(" va so mu ¢ = %8.4",c);
printf("\n");
printf(""\nBANG CAC GIA TRI TINH TOAN");

printf('"\n");

printf("%5cx%28cy\n",' ', ");
for (i=1;i<=n;i++)

{
}

printf("%8.4t%21c%8.4f\n" x[i]," ',exp(a)*exp(c*x[i]));
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getch();
}

Vi cac gia tri X,y do dugc theo bang

x| 0 2 4 6 8 10 12

0

y | 128 | 635 | 324 162 76 43 19

ta c6 n = 7 va tinh dugc theo chuong trinh cac hé s6 : A = 1285.44 va ¢ = -0.3476 va ham

xap xi s€ 1a : f(x) = 1285.44

3.Ham dang Ax? : Khi céc s0 liéu thé hién mot su bien déi don diéu ta ciing c6 thé dung

ham x4p xi la y = Ax%.Lay logarit hai vé€ ta c6 :
Iny = InA + glnx
Theo diéu kién dao ham triét tiéu ta c6 hé phuong trinh :

qi“lnxi +nlnA = i:lnyi

i=1 i=1
qZ“ln2 X; + lnAZ“lnxi = Z:lnxi Iny,
i=1 i=1 i=1
Giai hé phuong trinh nay ta c6 cac hé s6 A vaq:

Chuong trinh 11-6

/[Xxap_xi_x_mu;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11

void main()
{
nt 1,n,t;
float x[max],y[max];
char ok;
float a,b,c,d,e,f,d1,d2,d3;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");

printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

for (i=1;i<=n;i++)

{

printf("x[%d] = ",1);
scanf("%f",&x[1]);
printf("y[%d] = ",1);
scanf("%t",&y[1]);
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}
x[0]=1.0;
printf("%4cBANG SO LIEU\n",' );
printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
flushall();
t=1;
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[",1,"] =");
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}
if (toupper(ok)!='C")
t=0;
}
printf("\n");
printf("\nCAC GIA TRI DA CHO");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ', x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);
printf("\n");
a=0.0;
for (i=1;i<=n;i++)
a+=log(x[i]);
b=n;
c=0.0;
for (i=1;i<=n;i++)
c+=log(y[i]);
d=0.0;
for (i=1;i<=n;i++)
d+=log(x[i])*log(x[i]);
e=0.;
for (i=1;i<=n;i++)
e+=log(x[i])*log(y[i]);
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dl1=a*a-d*Db;

d2=c*a-e*Db;

d3=a*e-c*d;

c=d2/d1;

a=d3/d1;

printf("\n");

printf("He so A = %8.4f" ,exp(a));
printf(" va so mu q = %8.4f\n",c);
printf("\n");

printf("\nBANG CAC GIA TRI TINH TOAN\n");
printf("%5cx%?27cy\n",' ",' ");

for (i=1;i<=n;i++)

{

}
getch();

printf("%8.4t%20c%8.4f\n" x[i]," ',exp(a)*exp(c*log(x[i])));

}

Vi cac gia tri X,y do dugc theo bang

x| 1 2 4 5 6
y | 7.1 | 27.8] 62.1 110 161

ta c6 n = 5 va tinh dugc theo chuong trinh cdc hé s6 : A =7.1641 va q = 1.9531 va ham xap
xi s& 12 : f(x) = 1285.44x 933!

4.Ham luong gidc : Khi quan hé¢ y=f(x) c6 dang tuin hoan ta ding ham x4p xi 1a t6 hop
tuyén tinh cua cac ham sin va cosin dang :

n n
f(x)=a,+ Zai cos(imx) + Z b, sin(iox)
i=l i=1
Dé don gian trude hét ta xét ham chi c6 mot s6 hang sin-cos,nghia Ia :
f(x) =a, +a, cosmx + b, sin wx
Ham S s€ c6 dang :
n
S= Z:[yi —(ay +a, cosmx + b, sin cox)]2

i=l1

Theo diéu kién dao ham triét tiéu ta c6 hé phuong trinh d6i v6i cac hé s6 dang :

n Zcos ®X Zsin ®X a, zy
Zcoscox Z:cos2 ®X Zcoscoxsin(ox [al} = Zycosmx
ZSin X Zcos ®X Sin ®X Z:sin2 () b, Zysin ®X

Do :

n
Z sin“ ox ] Z cos“ mx ]
n 2 n 2

z COS MX SN ®X

n
nén hé phuong trinh ¢6 dang don gian :
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n 0 0 |30 Z y
0 n/2 0 |a, |=|> ycosox
0 0 n/2]b, Z y sin ®x
Giaihé taco:
a, =—— a —gz COs MX b —%Z sin Ox
0 n 1T y 1T y
Trong trudong hop téng quat,mot cdch tuong tu ta ¢6 :
Dy 2 . 2 .
a, =—— a, =— cosimx b, =— sinimx
0 n i n z y i n Z y
Chuong trinh tim cdc hé s6 a; va b; dugc thé hién nhu sau :

Chuong trinh 11-7

//Xxap_xi_sin_cos;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11
#define p1 3.15159

void main()
{
int 1,j,m,n,t;
float x[max],y[max],a[max],b[max];
char ok;
float omg,t1;

clrscr();
printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");
printf("Cho so so hang sin-cos m =");
scanf("%d",&m);
printf("Cho chu ki T=");
scanf("%f",&t1);
printf("So diem da chon =");
scanf("%d",&n);
for (i=1;i<=n;i++)
{
printf("x[%d] = ",1);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&y[i]);
}

x[0]=1.0;
printf("%4cBANG SO LIEUW",'");
printf("%8cx%30cy\n","",' ");

for (i=1;i<=n;i++)
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printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok=""

t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c" ,&ok);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}

printf("\nCAC GIA TRI DA CHOW");

printf("\n");

printf(" X Y\n");

for (i=1;i<=n;i++)
printf("%c%8.3f%c%8.3f\n",' ' x[i],' ",y[i]);

printf("\n");
a[0]=0.0;
omg=2%pi/tl;
for (i=1;i<=n;i++)
a[0]+=ylil;
a[0]/=n;
for (j=1;j<=m;j++)
{
a[j]=0.0;
for (i=1;i<=n;i++)
a[jl+=yl[i]*cos(j*omg*x[i]);

a[jl=2%*a[jl/n;

}
for (j=1;j<=m;j++)

{
b[j]=0.0;
for (i=1;i<=n;i++)

b[j]+=y[i]*sin(j*omg*x[i]);

b[j1=2*b[jl/n;

}

printf("\n");
printf("TAN SO GOC OMEGA = %10.5f\n",omg);
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printf("HE SO HANG\n");

printf("a[0] = %8.4f\n",a[0]);

printf("CAC HE SO BAC CAO\n");

printf("%5ccos%25csin\n",' ', ");

for (i=1;i<=m;i++)
printf("%8.4f%21c%6.4f\n" ,a[i],' ',b[i]);

getch();

}

Vé6i ham cho bang bang s :

x| 0 015 ] 03 | 045 ] 06 | 075 | 09 | 1.05 | 1.2 1.3
y| 2.200 | 1.595 | 1.03 | 0.72 | 0.78 | 1.20 | 1.80 | 2.36 | 2.67 | 2.614
1 2 6 0 5 9 8

Chon s6 hé s6 sin-cos m = 1,56 diém cho truéc n = 10,chu ki T = 15 ta nhan duoc két qua
tinh a, = 1.7;a,=0.5; b, =-0.8661 va ® = 4.18879.Nhu vay ham xap xi c6 dang :
f(x) = 1.7 + 0.5c0s(4.18879x) - 0.8661sin(4.18879x)

5.Ham hiru t : Khi quan hé y = f(x) ¢6 dang dudng cong bdo hoa hay dang arctan,tan v.v ta
dung ham xap xi 1a ham hitu ti dang don gian :
ax

y:
b+ x
Lay nghich dao cuand ta cé :
I bl 1
— = 4 —
y ax a
biat 1/y =Y,1/x = X,b/a = B va 1/a = A phuong trinh trén sé c6 dang :
Y=A+BX

va la mot da thic bac mot.Do vay ta ¢6 hé phuong trinh doi véi cac hé s6 AvaBla:

nA+BZn:i= ZH:L

i=1 Xi =1 Yi
SN | S| 21
A —+BY —=
25 BTy

va tlr d6 tinh dugc a va b.Chuong trinh sau mo ta thuat toan trén

Chuong trinh 11-.8

//xap xi huu_ty;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define k 11
void main()
{
float x[k],y[k];
float a,b,al,bl,c,d.e;
int 1,n,t;
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char ok;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

for (i=1;i<=n;i++)

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}

printf("%4cBANG SO LIEU\n",' );
printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&ok);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
printf("CAC GIA TRI DA CHO\n");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' ,y[i]);
printf("\n");

a=n;
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b=0.0;
c=0.0;
d=0.0;
e=0.0;
for (i=1;i<=n;i++)
{
b+=1/x[1];
c+=1/ylil;
d+=1/(x[i]*x[i]);
e+=1/(x[i]*y[i]);
}
al=(c*d-b*e)/(a*d-b*b);
bl=(a*e-b*c)/(a*d-b*b);
a=1/al;
b=bl*a;
printf("\n");
printf(""Cac he so cua ham huu ty\n");
printf("a = %10.5f b = %10.5f",a,b);
getch();
}

Vi day so liéu da cho :

X 1 2 3 4 5
y | 0.333333 0.5 0.6 0.66666 | 0.7142857
3

ta nhan dugc tir chuong trinh tris0a=1vab=2
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CHUONG 12 : TINH GAN PUNG PAO HAM VA TICH PHAN XAC PINH
§1. DAO HAM ROMBERG

Pao ham theo phuong phdp Romberg 1a mot phuong phap ngoai suy dé x4c dinh dao
ham véi mot do chinh x4c cao . Ta xét khai trién Taylor ctia ham f(x) tai (x+h) va (x-h) :

f(x +h) = f(x) + hf (x) + — h’ f”( )+ h’ f”'( )+ f<4>(x)+ (1)
’ h2 " h " 4)
f(x—h):f(x)—hf(x)+7f( X)— 3 —f"(x )+ f (x)— (2)
Trur (1) cho (2) tacé:
3
f(x + h) = f(x — h) = 2hf'(x) + %f”’(x) + 2; £Ox) +- 3)
Nhu vay ritra :
. _f(x+h)-f(x-h) h*>_, h* s
f'(x)= o —gf (x)—;f (x)—-- 4)
hay ta c6 thé Vié't lai :
f'(x) = [f(x +h)—f(x—h)]+a,h* +a,h* +a.h® + (5)
trong do cac h¢ s0 a; phu thuoc fva x .
Ta dat :
6
o)~ [f 0~ ) ©
Nhu vay tur (5) va (6) taco :
D(1,1) = (th) =f'(x)—a,h* —a,h* —a,h® —- (7)
h h? h4 h6
D2 =¢ — |=f'(x)—a, ——a, — —a, ——-.. 8
2.1) cp(zj (x)—a, 2 Mg % )

va tong quét v6i h; = h/2"" ta ¢6 :
D(i,]) = p(h;) = f'(x) —a,h} —a,h{ —a h® - 9)
Ta tao ra sai phan D(1,1) - 4D(2,1) va cc’) :

(P(h)_4(|)(gj:—3f (X)——a 1’14 12 6h6 —.. (10)
Chia hai vé cua (10) cho -3 ta nhan du’(_)’c ;
D(2,2) _ 4D(291) - D(l,l) — f!(x) +%a4h4 +%a6h6 +oen (1 1)

Trong khi D(1,1) va D(2,1) sai khac f'(x) phu thudc vao h* thi D(2,2) sai khic f'(x) phu
thuoc vao h* . Bay gio ta lai chia doi blIé'C h va nhan duoc :

D(22) ~f'(x) + a4(h/2) - ae(h/2) . (12)
va khir s6 hang ¢6 h* bang cach taora :
D(2.2)-16D(32) -—15f(x) ++§aﬁ(h)6+... (13)
Chia hai vé€ cua (13) cho-15tacé :
16D(32)~D(2.2) 1 (14)

D(33) - T ~£(x) - ggash®
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Vé6i 1an tinh nay sai s6 ctia dao ham chi con phu thuoc vao h® . Lai ti€p tuc chia doi buéc h
va tinh D(4,4) thi sai s6 phu thuoc h® . So d6 tinh dao ham theo phuong phap Romberg 1a :

D(1,1)
D(2,1) D(2,2)

D(3,1) D(3,2) D(3,3)

D(4,1) D(4,2) D(4,3) D(4.,4)

trong d6 mdi gid tri sau la gia tri ngoai suy cua gia tri trudc d6 ¢ hang trén .
V6i2<j<i<ntacod:
D(i.j) =

47
va gid tri khéi dau la :
D(i1) = o(h) =5 IfGcrh)~f(x-h)]
v6i h, = h/2" .
Chung ta ngtng lai khi hiéu gitta hai 14n ngoai suy dat do chinh xac yéu cau.
Vi du : Tim dao ham ctia ham f(x) = x* + arctan(x) tai x = 2 v6i budc tinh h = 0.5 . Tri chinh
xac cta dao ham 1a 4.2

D(L1) = 2%%5[1‘(2.5) —£(1.5)] = 4207496266

D) = o [F(2.25)~£(1.75)] = 4.201843569
D) = 5o If(2.125) - £(1.875)) = 4200458976
DQ22) - 4]D(2j)_ _ID(LD -4.19995935

D@32) =41D(3;11)__1D(2’D =4.200458976

D(33) =42D(3fz,)j)(2’2) -4.200492284

Chuong trinh tinh dao ham nhu dudi day . Dung chuong trinh tinh dao ham cua ham
cho trong function vé6i bude h = 0.25 tai x, = 0 ta nhan duoc gia tri dao ham 1a 1.000000001.

Chuong trinhl2-.1

//Daoham_Romberg;
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define max 11
float h;
void main()
{
float d[max];
int j,k,n;
float x,p;

float y(float),dy(float);
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clrscr();
printf("Cho diem can tim dao ham x = ");
scanf("%f",&x);
printf(""Tinh dao ham theo phuong phap Romberg\n");
printf("'cua ham f(x) = th(x) tai x = %4.2f\n",x);
n=10;
h=0.2;
d[0]=dy(x);
for (k=2;k<=n;k++)
{

h=h/2;

d[k]=dy(x);

p=1.0;

for (j=k-1;j>=1;j--)

{
p=4*p;
} d[jl=(p*d[j+11-d[jD/(p-1);
}
printf("y'= %10.5f\n",d[ 1]);
getch();
}

float y(float x)
{
float a=(exp(x)-exp(-x))/(exp(x)+exp(-X));
return(a);

}

float dy(float x)

{
float b=(y(x+h)-y(x-h))/(2*h);
return(b);

§2. KHAI NIEM VE TiCH PHAN SO

Muc dich cua tinh tich phan x4c dinh 1a d4nh gia dinh luong biéu thiic :

b y

T = [ f(x)dx
a

trong d6 f(x) la ham lién tuc trong khoang [a,b] va c6
thé biéu dién bdi dudng cong y= f(x). Nhu vay tich
phan xac dinh J 1a dién tich S,g,, , gi6i han bdi duong
cong f(x) , truc hoanh , cic dudong thingx =avax=b
. Néu ta chia doan [a,b] thanh n phan béi cdc diém x;
thi J 12 g6i han cua tong dién tich cdc hinh chit nhat
f(x,).(X;;; - X;) khi s6 diém chia tién t6i oc, nghia la :

B

—

_—
%
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T - lim SE)(X,, - X))

n—wi=0
Néu cac diém chia x; cach déu , thi ( X, ,- X, ) =
h . Khi dat f(x,) =, , f(x,) =1, ,... ta c6 tong :

S,=h Xf,
i=0

Khi n rat 16n , S, tién tGi J . Tuy nhién sai s6 lam tron lai duoc tich luy . Do vay can
phai tim phuong phap tinh chinh xac hon . Do d6 nguoi ta it khi dung phuong phap hinh
chit nhat nhu vira néu .

§3. PHUONG PHAP HINH THANG

Trong phuong phap hinh thang , thay vi chia dién tich S,g,, thanh cac hinh chit nhat ,
ta lai dung hinh thang . Vi du néu chia thanh 3 doan nhu hinh V& thi :

S;=t,+t,+ 1,
trong dé t; 1a cdc dién tich nguyén t6 . Moéi dién tich nay 1a mot hinh thang :

t; = [f(x) + f(x.))]/ (Zh)

=h(f;-f,) /2

Nhu vay :

Sy = h[(fo+£))+(f+,)+(fr+f3)] / 2

= h[f +2f,+2f,+f;] / 2
Mot céach tong quét ching ta c6 :

A

b-a
S. :T(fo+2f1+“'+2fﬁ+2fﬂ)

hay :

v

b_a n
Si=— A, +2 X1

Mot cach khéc ta ¢6 thé viét :
b n—1a+(k+Dh n—1
[fodx =3 [fodx~ Y (hf(a+kh)/2+fla+(k+Dh]/2]
a k=1 atkh k=0
hay :
b
[ £(x)dx = h{f(a) /2 +f(a+h)+--+ fla+ (n —Dh]+f(b) / 2}
a

Chuong trinh tinh tich phan theo phuong phap hinh thang nhu sau :
Chuong trinh 12-2

//tinh tich phan bang phuong phap hinh_thang;
#include <conio.h>
#include <stdio.h>
#include <math.h>

float f(float x)
{

float a=exp(-x)*sin(x);
return(a);
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void main()
{
int 1,n;
float a,b,x,y,h,s,tp;

clrscr();
printf("Tinh tich phan theo phuong phap hinh thang\n");
printf("Cho can duoi a =");
scanf("%f",&a);
printf("Cho can tren b =");
scanf("%f",&b);
printf("Cho so buoc n =");
scanf("%d",&n);
h=(b-a)/n;
X=a,
s=(f(a)+f(b))/2;
for (i=1;i<=n;i++)
{
x=Xx+h;
s=s+f(x);
}
tp=s*h;
printf("Gia tri cua tich phan la : %10.6f\n" tp);
getch();

Dung chuong trinh nay tinh tich phan ctia ham cho trong function trong khoang [0 ,
1] v6i 20 diém chia ta c6 J = 0.261084.

§4. CONG THUC SIMPSON

Khdac véi phuong phdp hinh thang , ta chia doan [a,b] thanh 2n phan déu nhau boi
céc diém chia x; :
a=X,<X;<X,<..<X,,=b
x;=a+ih;h=(b-a)/2nv6ii=0,..,2n
Do y; = f(x;) nén ta cé :

b X X4 Xon
j f(x)dx = j fdx + j fdx +. + j fdx
a Xo X2 Xon-2

Pé tinh tich phan nay ta thay ham f(x) & v€ phai bing da thitc noi suy Newton tién
bac 2 :
tt-1) ,
a A

va véi tich phan tha nhat ta c6 :
[f(x)dx - [P,(x)dx

Péi bién x = x,+th thi dx = hdt , v6i x,, thi t =0 va vé6i x, thit =2 nén :

P.(x) =y, +tAy, +

208



1t-1)
(2 )A y,)dt

[P.(x)dx =h | (y,* tAy,+

- Cay L iz
Ly, +5-Ay, 5 (5 -2IAY, I

- L8 4,5
hi2y,+2Ay,+5-( 5-5)AY,]

=%[y0+4yl+y2]
Doi véi céc tich phan sau ta ciling cé két qua tuong tu :
THGodx ~21y, 4y, .+, )
Cong céc tich I);Zflﬁn trén ta co :
if(x)dx =%[y(,+4(yl+y3+-"+y2n,l) F20Y, YY) Y,
Chuong trinh dung thuat todn Simpson nhu sau :

Chuong trinh 12-3

//Phuong phap Simpson;
#include <conio.h>
#include <stdio.h>
#include <math.h>

float y(float x)
{
float a=4/(1+x*Xx);
return(a);

J

void main()
{
int i,n;
float a,b,e,x,h,x2,y2,x4,y4,tp;

clrscr();

printf("Tinh tich phan theo phuong phap Simpson\n");
printf("Cho can duoi a =");
scanf("%f" ,&a);

printf("Cho can tren b =");
scanf("%f",&b);

printf("Cho so diem tinh n =");
scanf("%d",&n);

h=(b-a)/n;

x2=a+h;

x4=a+h/2;

y4=y(x4);

y2=y(x2);

for (i=1;i<=n-2;i++)

{
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x2+=h;
x4+=h;
ya4+=y(x4);
y2+=y(x2);
}
y2=2%*y2;
y4=4*(y4+y(x4+h));
tp=h*(y4+y2+y(a)+y(b))/6;
printf("Gia tri cua tich phan la : %10.8f\n",tp);
getch();

Dung chuong trinh nay tinh tich phan ctia ham trong function trong doan [0,1] véi 20
khoang chia cho ta két qua J = 3.14159265.
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CHUONG 13 : GIAI PHUONG TRINH VI PHAN

§1.BAl TOAN CAUCHY

Mot phuong trinh vi phan cap 1 c6 thé viét dudi dang giai dugc y’ = f(x,y) ma ta c6
thé tim dugc ham y tr dao ham cta n6.Tén tai vo s6 nghiém thod man phuong trinh
trén.Moi nghiém phu thuoc vao mot hiang s6 tuy y.Khi cho trude gid tri ban diu ctay la 'y,
tai gia tri dau x, ta nhan duoc mot nghiém riéng ctia phuong trinh.Bai toan Cauchy ( hay bai
toan c6 di€u kién dau) tom lai nhu sau : cho x sao cho b > x > a,tim y(x) thoa man di€u kién

{y'(x) =1(x,y) (1)

y(a)=a
Nguoi ta ching minh rang bai toan nay c¢6 mot nghiém duy nhat néu f thoa man diéu
kién Lipschitz :
f(xy,) - f(x.y,)
v6i L 1a mot hang s6 duong.
Nguoi ta cling chiing minh rang néu ', ( dao ham cua f theo y ) la lién tuc va bi chan
thi f thoa man di€u kién Lipschitz.
Mot cach téng quat hon,ngudi ta dinh nghia hé phuong trinh bac 1 :
Y1:f1(X ’yl’Y2 """ yn)

Y, =f2(X Yy, y,)

<L ‘yl_yz‘

Yo=fa(Xyp Yy y,)
Ta phai tim nghiém y,,y,,...,y, sao cho :

{Y’(x):f(x,Y)

Y(a)=a
_ i £, Yi
Yr _ F — Y =|.
Ya £, Ya

Néu phuong trinh vi phan c6 bac cao hon (n),nghiém s& phu thuoc vao n hang s6 tuy
y.Dé nhan dugc mot nghiém riéng,ta phai cho n diéu kién dau.Bai todn s& ¢ gia tri diu néu
véi gia tri x, da cho ta cho y(x,),y'(X,),y"(X,),-....

Mot phuong trinh vi phan bac n ¢6 thé dua vé thanh mot hé phuong trinh vi phan cap
1.Vi du néu ta ¢6 phuong trinh vi phan cip 2 :

y" =f(x%y.y")
y@ =oa - y'(a) =B

Khi datu =y va v=y’ ta nhan dugc hé phuong trinh vi phan cap 1 :
u'=v
v =g(x,u,Vv)

tGi diéu kién dau : u(a) = o va v(a) =
Céc phuong phap giai phuong trinh vi phan dugc trinh bay trong chuong nay la
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cdc phuong phép rdi rac : doan [a,b] duoc chia thanh n doan nhd bang nhau dugc goi
la cac "budc” tich phanh=(b-a)/n.

§2.PHUONG PHAP EULER VA EULER CAI TIEN

Gia su ta c6 phuong trinh vi phan :

y'(x)=f(x,y)
1
{y(a) =a W

va can tim nghiém ctia n6.Ta chia doan [x,,x | thanh n phin béi cdc di€ém chia :
XO < X] < X2 <..< Xn =X
Theo cong thic khai trién Taylor mot ham 1an can x; ta c6 :

2y 3y
X. - . X. X. — . XA
y(XHl) ZY(X1)+(X1+17X1)Y'(X1) +( i+l X; y ( 1) +( i+1 Xlé y ( 1) o

Néu (x,,, - x;) kha bé thi ta c6 thé bd qua céc y

s0 hang (x,,, - x;)* va c4c s6 hang bac cao
Y(Xi) = y(Xp) + Xip- Xl) y'(x))

Truong hgp cac moc cach déu : (x;; - x;) =h

= (X - X,)/ n thi ta nhan dugc cong thitc Euler f

NN

don gian :
Yier =i + hi(x;,y) (2)

Vé mat hinh hoc ta thay (1) cho két qua cang —%—
chinh x4c né€u budc h cang nho.Dé tang do . Vist
chinh x4c ta c6 thé dung cong thitc Euler cai h
tién. Trudc hét ta nhéc lai dinh 1i Lagrange: X; Xitt X
Gia sut f(x) la ham lién tuc trong[a,b] va khd

vi trong (a,b)thi cé it nhdt moét diém c €(a,b)

dé cho :

f(b) —f(a)

f'(c) =

Theo dinh Ii Lagrange ta c6 :
y(Xi) = y(x;) + hf(c;, y(c;))
Nhu vy véi ce(x;,X;,;) ta c6 thé thay :

1
f(c;,y(c;) = E[f(xi 2Yi) (X, Y )]

Tir d6 ta c6 cong thic Euler cai tién :
h 3
Yin :yi+27[f(xi’yi) +f(xi+1’yi+l)] ©)
Trong cong thic nay gid tri y;,; chua biét.Do do khi da biét y, ta phai tim y,,, bang cich giai
phuong trinh dai s6 tuyén tinh (3).Ta thuong giai (3) bang cédch lap nhu sau:trude hét chon

x4p xi ddu tién cha phép lap y\%)chinh 1a gid tri y,,, tinh duoc theo phuong phdp Euler sau

dé dung (3) dé tinh céc y\¥ ,cu thé Ia :

yg?—)l =y; +hf(x;,y;)

S h S—
YE+)1 =Yi "'E f(x;,y;)+ f(XHl,ngl))
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Qua trinh tinh két thiic khi y!® dt gan y*"

1

Chuong trinh giai phuong trinh vi phan theo phuong phap Euler nhu sau :

Chuong trinh 13-1

/Ipp_Euler;

#include <conio.h>
#include <stdio.h>
#include <math.h>

float f(float x,float y)
{
float a=x+y;
return(a);
}
void main()
{
int i,n;
float a,b,t,z,h,x0,y0,c1,c2;
float x[100],y[100];
clrscr();

printf("Cho can duoi a =");
scanf("%f",&a);

printf("Cho can tren b =");
scanf("%f",&b);

printf("Cho so buoc tinh n =");
scanf("%d",&n);

printf("Cho so kien x0 =");
scanf("%f",&x0);

printf("Cho so kien yO =");
scanf("%t",&y0);

printf("\n");

printf("Bang ket qua\n");
printf("\n");

printf("Phuong phap Euler\n");
h=(b-a)/n;

x[1]=x0;

y[1]=y0;

printf(" x y");
printf("\n");

for (i=1;i<=n+1;i++)

{
x[1+1]=x[1]+h;
yli+1]=y[i]+h*f(x[i],y[i]);
printf("%3.2f%16.3t" x[i],y[1]);
printf("\n");

}
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printf("\n");

getch();
printf("Phuong phap Euler cai tien\n");
printf(" x y");

printf("\n");
for (i=1;i<=n+1;i++)
{
x[1+1]=x[1]+h;
cl=h*f(x[il,y[i]);
c2=h*f(x[i]+h,y[i]+c1);
yli+1]=y[i]+(c1+c2)/2;
printf("%3.2f%15.5¢" x[i],y[i]);
printf("\n");
}
getch();

Vé6i phuong trinh cho trong function va diéu kién dau x, = 0,y,= 0, nghiém trong
doan [0,1] v6i 10 diém chia la :

X y(Euler) y(Euler cai tién)
0.0 0.00 0.00
0.1 0.00 0.01
0.2 0.01 0.02
0.3 0.03 0.05
0.4 0.06 0.09
0.5 0.11 0.15
0.6 0.17 0.22
0.7 0.25 0.31
0.8 0.34 0.42
0.9 0.46 0.56
1.0 0.59 0.71

§3.PHUONG PHAP RUNGE-KUTTA

Xét bai toan Cauchy (1).Gia st ta da tim dugc gia tri gan ding y; cla y(x;) va mudn
tinh y;,, cua y(X,,,).Trudc hét ta viét cong thiic Taylor :

2 m (m+1) 11

Y(Xi_H) :y(xl) +hy’(Xi) +1’217y”(xi) +"'+rl:l! y(m)(Xl) +(r11’11+1)! y(m+1)(C) ( )
véi ¢ €(X;,X;,;) va :

y'(x) =f[x,y(x)]

k-1

y¥(x) - Cka_l[f(x YOOI

Ta viét lai (11) duéi dang :
h2 hm (m) h(m+1) (12)

s " (m+1)
yi+1_yi:hyi+7yi+m+m! yi +(m+1)' y (C)

Ta da kéo dai khai trién Taylor dé két qua chinh x4c hon.Dé tinh y',,y”; v.v.ta c6 thé dung
phuong phép Runge-Kutta bang cach dat :
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_ (1) (i) (i) i)
Vi Y=k ko triky ok

trong do :

(13)

k{’=hf(x,y,)
k(zi) = hf(Xi +ah .y + akii))
kgi) _ hf(Xi +bh .y, + kai) + Yk(zi))

(14)

va ta can xac dinh cdc hé so a,b,..;a,B,7,...; 11,65,..sa0 cho v€ phai cta (13) khac véi v€ phai
cua (12) mot vo cung bé cap cao nhit c6 thé ¢ doi véi h.
Khi dung cong thitc Runge-Kutta bac hai ta c6 :

k" =hf(x.y,) (15)
k(zi) = hf(Xi +ah Yot akio)
va Y~ ¥ n k{i) Y k(zi) (16)
Tacé: y'(x) = f[x,y(x)]

y"(x) = £,[%y()] +£,[%y(x)]y'(x)

Do dé6 vé€ phai ctia (12) 1a :
2
BECGY,) D16, (Y +5(x0y) Y00+

Mat khac theo (15) va theo cong thic Taylor ta c6 :
O-hf(x.y,) =hy;

(17)

Do d6 vé€ phai cta (16) 1a :

h(r,+r,)f(x,.y,) +h’[ar,fi(x,.y,) +ar, Y, £ (X y)] +--
Bay gid cho (17) va (18) khdc nhau mot vo cung bé cap O(h®) ta tim duoc cac hé so6 chua
bi€t khi can bang céc s6 hang chia h va chita h? :

r+r,=1

ar,=1/2

or,=1
Nhuvay: a=ar =(2a-1)/2ar,=1/2a véiaduoc chon bat ki.
Néua=1/2thir, =0 var, = 1.Lic nay ta nhan dugc cong thic Euler.Néua=1thir, =1/
2 var, = 1/2.Luc nay ta nhan dugc cong thiic Euler cai tién.

Mot céach tuong tu ching ta nhan duoc cong thitc Runge - Kutta bac 4.Cong thiic nay

hay dugc dung trong tinh todn thuc té :

k;, = h.f(x,y;)

k, = h.f(x;+h/ 2,y; + k,/ 2)

k; = h.f(x;+h/ 2,y; + k,/ 2)

k, = h.f(x;+h,y; + k3)

Yier =i+ (K + 2k, +2k; + k) / 6
Chuong trinh giai phuong trinh vi phan bing cong thitc Runge - Kutta bac 4 nhu sau :

(18)

Chuong trinh 11-2

//Phuong phap Runge_Kautta;
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#include <conio.h>
#include <stdio.h>
#include <math.h>
#define k 10

float f(float x,float y)

{

}

float a=x+y;
return(a);

void main()

{

float a,b,k1,k2,k3,k4;
int 1,n;

float x0,y0,h,e;

float x[k],y[k];

clrscr();

printf("Phuong phap Runge - Kutta\n");

printf("Cho can duoi a =");
scanf("%f" ,&a);
printf("Cho can tren b =");
scanf("%f",&b);
printf("Cho so kien yO =");
scanf("%t",&y[0));
printf("Cho buoc tinh h =");
scanf("%f",&h);
n=(int)((b-a)/h);
printf(" X y\n");
for (1=0;i<=n+1;i++)
{
x[i]=a+i*h;
k1=h*f(x[il,y[i]);

k2=h*f((x[1]+h/2),(y[i]+k1/2));
k3=h*f((x[1]+h/2),(y[i]+k2/2));

k4=h*f((x[i]+h),(y[i]+k3));

yli+1]=y[i]+(k1+2*k2+2*k3+k4)/6;
printf("%12.1f%16.4f\n" x[i],y[i]);

}
getch();

Két qua tinh toan v6i f=x +y,h=0.1,a=0b=1y,=11a:

X
0.0
0.1
0.2
0.3
0.4

y
1.0000

1.1103
1.2427
1.3996
1.5834
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0.5
0.6
0.7
0.8
0.9
1.0

1.7971
2.0440
2.3273
2.6508
3.0190
3.4362
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CHUONG 14 : TOI UU HOA
§1.PHUONG PHAP Ti LE VANG

Trong chuong 8 chiing ta da xét bai toan tim nghiém cua phuong trinh phi tuyén tic
la tim gi4 tri cia X ma tai d6 ham triét tiéu.Trong phan nay chung ta sé dat van dé tim gia tri
cua x ma tai d6 ham dat gia tri cuc tri(cuc dai hay cuc tiéu).Phuong phdp ti€t dién vang 1a
mot phuong phap don gian va hiéu qua dé tim gia tri cuc tri cia ham.

Gia st ta ¢6 ham y = f(x) va can tim gia tri cuc tri trong khoang [a,b].Khi tim nghiém
chi can biét 2 gid tri clia ham 12 ta khang dinh duoc nghiém c6 nim trong khoang da cho hay
khong bang cdch xét ddu ctia ham.Khi tim gid tri cuc tri ta phai biét thém mot gid tri nita clia
ham trong khoang [a,b] thi méi khang dinh dugc ham cé dat cuc tri trong doan da cho hay
khong.Sau d6 ta chon thém mot diém thit tu va x4c dinh xem gid tri cuc tri ciia hAm s& nam
trong doan nao.

Theo hinh v&,khi chon diém trung gian c ta c6 :
11 + 12 = 10 (1)
va dé tién tinh todn ta chon : —
[N o
, |,
Thay th€ (1) vao (2) tacé :
L, 1 a | c b
1 —_2 (3) >
L +1, 1 Iy >
<« |, >< b »
Goir= 1—2 ,ta nhan dugc phuong trinh :
1
1
l+r=- )
T
hay : r+r-1=0 (5)

Nghiém cua phuong trinh (5) 1a :

p= 17 Vlz_ 4D _ ‘/52_1 = 0.61803... (6)

Gi4 tri nay da dugc biét tir thoi c6 dai va dugc goi 1a “ti 1& vang”.Nhu trén da néi,phuong
phép ti 1¢ vang dugc bit dau bang 2 gia tri da cho cha bién x 1a a va b.Sau d6 ta chon 2 diém
X, va x bén trong khoang [a,b] theo ti 1¢ vang:

A5-1
2

d =0.61803...
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: X - X
e d —px, z X, X; b
X3 d X,cli X, cl
a b

Ta tinh gid tri chia ham tai cac diém bén trong doan [a,b].Két qua c6 thé 1a mot trong cdc kha
nang sau :
1. Néu,nhu trudng hop hinh a,f(x,) > f(x,) thi gi4 tri cuc tri cia hAm nam trong [x,,b]
va X, trd thanh a va ta tinh tiép.
2. Néu f(x,) < f(x,) thi thi gi4 tri cuc tri cia hAm ndm trong [a,X,] va X, tr& thanh b
va ta tinh tiép.
Cai loi ctia phuong phap ti 1é vang theo hinh a la gi4 tri x, c@i tré thanh gia tri X, m&i nén gia
tri f(x,) méi chinh la gid tri f(x,) cti nén ta khong cén tinh lai n6.Chuong trinh mo ta thuat
todn trén nhu sau:

Chuong trinh 14-1

/Mtiet_dien_vang;

#include <conio.h>
#include <stdio.h>
#include <math.h>

float eps=1e-6;

float f(float x)
{
float a=2*sin(x)-x*x/10;
return(a);

b

float max(float xlow,float xhigh)
{
float x1,xu,r,d,x1,x2,f1,f2,xopt,s;
int lap;
x1=xlow;
xu=xhigh;
lap=1;
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r=(sqrt(5.0)-1.0)/2.0;
d=r*(xu-xI);
x1=xl+d;
x2=xu-d;
f1=f(x1);
2=1(x2);
if (f1>12)
xopt=x1;
else
Xopt=x2;
do
{
d=r*d;
if (f1>12)
{
x1=x2;
x2=x1;
x1=x1+d;
2=f1;
f1=f(x1);

xu=x1;
x1=x2;
x2=xu-d;
f1=t2;
2=f(x2);
}
lap=lap+1;
if (f1>12)
xopt=x1;
else
xopt=x2;
if (xopt!=0)
s=(1.0-r)*fabs((xu-xI)/xopt)*100;
}
while((s>eps)& & (lap<=20));
float k=xopt;
return(k);

}

float min(float xlow,float xhigh)

{
float x1,xu,r,d,x1,x2,f1,f2,fx,xopt,s;
int lap;
xI=xlow;
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xu=xhigh;
lap=1;
r=(sqrt(5.0)-1.0)/2,0;
d=r*(xu-xl);
x1=xl+d;
x2=xu-d;
f1=f(x1);
2=1(x2);
if (f1<f2)
xopt=x1;
else
Xopt=x2;
do
{
d=r*d;
if (f1<f2)
{
xl=x2;
x2=x1;
x1=x1+d;
2=f1;
f1=f(x1);

xu=x1;
x1=x2;
x2=xu-d;
f1=12;
2=1(x2);
}
lap=lap+1;
if (f1<f2)
xopt=x1;
else
Xopt=x2;
if (xopt!=0)
s=(1.0-r)*fabs((xu-x1I)/xopt)*100;
}
while ((s>eps)&&(lap<=20));
float r1=xopt;
return(rl);

}

void main()

{
float x,y,xlow,xhigh,eps;
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clrscr();

printf("TIM CUC TRI CUA HAM BANG PHUONG PHAP TIET DIEN VANG\n");
printf("\n");

printf("Cho khoang can tim cuc tri\n");

printf("Cho can duoi a =");

scanf("%f" ,&xlow);

printf("Cho can tren b =");

scanf("%t" ,&xhigh);

if (f(xlow)<f(xlow+0.1))
{
x=max(xlow,xhigh);
y=t(x);
printf("x cuc dai = %10.5f\n" x);
printf("'y cuc dai = %10.5f\n",y);

else
{
x=min(xlow,xhigh);
y=f(x);
printf("x cuc tieu = %10.5f y cuc tieu = %10.5",x,y);
}
getch();

Trong chuong trinh nay ta cho a = 0 ; b =4 va tim duoc gia tri cuc dai y = 1.7757 tai
x =1.4276

§2.PHUCGNG PHAP NEWTON

Khi tinh nghiém ctia phuong trinh f(x) = 0 ta dung cong thiic 1ap Newton-Raphson :
f(x;)
Xiyp =Xy = ¢
f'(xi)
Mot cach tuong tu,dé tim gia tri cuc tri cia ham f(x) ta dat g(x)=f"(x).Nhu vay ta cin tim gid
tri cua x dé g(x) = 0.Nhu vay cong thiic 1ap Newton-Raphson s€ 1a :
_g(x;) . f'(x;)
g'(x)) 1 £"(x;)
Céc dao ham f'(x;) va f”(x;) dugc x4c dinh theo cac cong thiic :
f(x; +h)—1f(x; —h)

Xiv1 =Xy

f(x;) =

2h
f(x, +h) = 2f(x,) +f(x; —h)
h2
Tai gi4 tri '(x) = 0 ham dat gi4 tri cuc dai néu f"(x) < 0 va cuc tiéu néu ”(x) > 0.Chuong
trinh sau mo ta thuat toan trén.

f”(Xi) —
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Chuong trinh 14-2

//Phuong phap New_ton;
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>

float f(float x)
{

float a=2*sin(x)-x*x/10;
return(a);

J

float f1(float x)

{
float a=2*cos(x)-x/5.0;
return(a);

}

float f2(float x)

{
float a=-2*sin(x)-1.0/5.0;
return(a);

}

void main()

{
float a,eps,x[50],y1.,t;
clrscr();

printf("TINH CUC TRI BANG PHUONG PHAP NEWTON\");

printf("\n");

printf("Cho diem bat dau tinh a =");

scanf("%f" ,&a);
eps=1e-6;
int i=1;
x[1]=a;
do
{

x[i+1]=x[i]-f 1 (x[i])/f2(x[i]);

t=fabs(x[i+1]-x[1]);
x[1]=x[1+1];
1++;
if (i>1000)
{

printf("Khong hoi tu sau 1000 lan lap");

getch();
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exit(1);
}

}
while (t>=eps);
printf("\n");

y1=F2(x[i]);
if (y1>0)

printf("x cuc tieu = %10.5f y cuc tieu = %10.5f" x[1],f(x[1]));
else

printf("x cuc dai = %10.5f y cuc dai = %10.5f" x[1],f(x[1]));
getch();

}
Ta c6 két qua x = 1.42755,y=1.77573

§3.PHUGNG PHAP PARABOL

Noi dung cuia phuong phdp parabol 1a ta thay dudng cong y = f(x) bang mot dudng
cong parabol ma ta dé dang tim dugc gid tri cuc tri ctia n6.Nhu vay trong khoang [a,b] ta
chon thém mot diém x bat ki va x4p xi ham f(x) bing parabol qua 3 diém a,x,va b.Sau do6 ta
dao ham va cho n6 bang 0 dé tim ra diém cuc tri cua parabol nay.Gi4 tri d6 dugc tinh bing
cong thiic:

_fa)(x” —b*) +f(x)(b* —a®) +f(b)(b* —x?)
: 2f(a)(x —b) + 2f(x)(b—a) + 2f(b)(a — x)
Sau d6 tuong tu phuong phap ti 1 vang ta loai trir ving khong chia gia tri cuc tri va ti€p tuc
qua trinh trén cho dén khi dat do chinh xdc mong muon.Chuong trinh dugc viét nhu sau:

Chuong trinh 14-3

//phuong phap parabol
#include <conio.h>
#include <stdio.h>
#include <math.h>

float f(float x)
{
float f1=2%*sin(x)-x*x/10;
return(f1);
}

void main()

{
float a,b,x0,x1,x2,x3,{3;

clrscr();
printf("TIM CUC TRI BANG PHUONG PHAP PARABOL\");
printf("\n");
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printf("Cho doan can tim cuc tri [a,b[\n");
printf("Cho diem dau a = ");
scanf("%f",&a);

printf("Cho diem cuoi b =");
scanf("%f",&b);

x0=a;

x2=b;

x1=(x0+x2)/4;

do

{
x3=(f(x0)*(x 1*x1-x2*x2)+f(x 1)*(x2*x2-x0*x0)+f(x2) *(x0*x0-x1*x1))
J2*(x0)*(x1-x2)+2*f(x 1)*(x2-x0)+2*f(x2)*(x0-x1));
f3=f(x3);
if (x3>x1)
x0=x1;
else
x2=x1;
x1=x3;
}
while (fabs(x2-x0)>1e-5);
printf("\n");
f3=(f(x2+0.01)-2*f(x2)+£(x2-0.01))/(0.01*0.01);
if (f3<0)
printf("x cuc dai = %10.5f y cuc dai = %10.5t",x2,f(x2));
else
printf("x cuc tieu = %10.5f y cuc tieu = %10.5",x2,f(x2));
getch();

Chay chuong trinh nay v6i a =0 va b =4 ta c6 x cuc dai la 1.42755 va y cuc dai la
1.77573.

§4. PHUONG PHAP DON HINH(SIMPLEX METHOD)

Trong thuc t€ nhiéu bai to4n kinh t€,van tai c6 thé dugc gidi quyét nhd phuong phap
quy hoach tuyén tinh.Trudc hét ta xét bai toan 1ap ké hoach san xuat sau:

Mot cong ty mudn san xuat 2 loai san pham mdéi 1a A va B bang cic nguyén liéu
1,2,va 3.Suat tiéu hao nguyeén liéu dé san xudt cc san pham cho & bang sau:

San phdm A | Séan phdm B
Nguyén liéu 1 2 1
Nguyén liéu 2 1 2
Nguyén liéu 3 0 1

So liu nay cho thay dé san xudt mot don vi san phdm A can dung 2 don vi nguyén
lieu 1,mot don vi nguyén liéu 2 va dé san xudt mot don vi san pham B c4n dung 1 don vi
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nguyén liéu 1,hai don vi nguyén liéu 2,1 don vi nguyén liéu 3.Trong kho cua nha may hién
c6 du trit 8 don vi nguyén liéu 1,7 don vi nguyén liéu 2 va 3 don vi nguyén liéu 3.Tién lai
mot don vi san pham A 12 4.000.000 d,mot don vi san pham B 1a 5.000.000d.Lap k& hoach
san xuat sao cho cong ty thu duoc tién 14i 16n nhat.
Bai to4n nay 12 bai to4n tim cuc tri c6 diéu kién.Goi x, 1a luong san phdm A va x, Ia
lugng san pham B ta di d€n mo hinh todn hoc:
f(x) = 4x,+ 5x, = max
vGi cac rang budc : 2x, + X, <8 (rang budc ve nguyén liéu 1)
X; + 2%, <7 (rang budc vé nguyén liéu 2)
X, <3 (rang budc vé nguyén liéu 3)
x;20,x,20
Mot cach téng qudt ta c¢6 bai todn duoc phat bi€u nhu sau : Cho ham muc tiéu C'X —
max v6i diéu kién rang buoc AX < B va X > 0.Thuat todn dé giai bai todn gébm hai giai doan
- tim mot phuong an cuc bién mot dinh
- kiém tra diéu kién t6i uu doi véi phuong 4n tim duge & giai doan 1.Néu diéu kién
t6i wu dugc thoa man thi phuong dn d6 1a t6i uwu.Néu khong ta chuyén sang
phuong 4n m&i.
Chuong trinh giai bai todn dugc viét nhu sau :

Chuong trinh 14-4

/[simplex;
#include <conio.h>
#include <stdio.h>

int m,n,nl,it,i,J,h1,h2,hi,m1,ps,pz,v,p;
float bv[20];

float a[20][20];

float h,mi,x,z;

void don_hinh()
{

int t;
float hi;
if (p!=2)
for (i=1;i<=m;i++)
bv[i]=n+i;
if (p==2)
{
hl=n;
h2=m;
}
else
{
hl=m;
h2=n;
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}

for (i=1;i<=m1;i++)
for (j=1;j<=h1;j++)

{

a[i][h2+]=0.0;
if (i==j)

}
1t=0;
t=1;
while (t)

{

ali][h2+j]=1.0;

it=it+1;
if (it<(m*n*5))

{

mi=a[m1][1];
ps=1;
for (j=2;j<=nl-1;j++)
if (a[m1][j]<mi)
{
mi=a[m1][j];
ps=j;
}
if (mi>-0.00001)
{
z=a[ml][nl];
t=0;
}
mi=1e+20;
pz=0;
for (i=1;i<=ml1-1;1++)
{
if (a[i][ps]<=0.0)
continue;
h=a[i][n1]/a[i][ps];
if (h<mi)
{
mi=h;
pz=i;
}
}
if (pz==0)
{
if (p==2)
{
printf("Khong ton tai nghiem\n");
t=0;

227



}

void main()

{
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else
{
printf("Nghiem khong bi gioi han\n");
t=0;
}
}
if (p==1)
bv[pz]=ps;

hi=a[pz][ps];
for (j:l;j<:n1;j++)
alpz][jl=alpz][jl/hi;
if (pz!=1)
for (i=1;i<=pz-1;i++)
{
hi=ali][ps];
for (j=1;j<=nl;j++)

ali][jl=alil[j]-hi*a[pz](j];

}
for (i=pz+1;i<=m1;i++)
{
hi=a[i][ps];
for (j=1;j<=n1;j++)
a[i][j]=alil[j]-hi*a[pz][j];
}

printf("Nghiem bat thuong");

printf("PHUONG PHAP DON HINH\n");
printf("\n");

flushall();

printf("Cho bai toan tim max(1) hay min(2)(1/2)? : ");
scanf("%d",&p);

printf("Cho so bien n = ");

scanf("%d",&n);

printf("Cho so dieu kien bien m =");
scanf("%d",&m);

nl=n+m+1;



ml=m+1;

printf("Cho ma tran cac dieu kien bien\n");

for (i=1;i<=m;i++)
for (j=1;j<=n;j++)
if (p==2)

printf("a[%d][%d] = ",ij);
scanf("%t",&al[j][i]);

}
else
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}

printf("\n");
printf("Cho ma tran ve phai\n");
for (i=1;i<=m;i++)
if (p==2)
{
printf("b[%d] = ",1);
scanf("%f",&a[m1][i]);

}
else
{
printf("b[%d] = ",i);
scanf("%f",&ali][nl1]);
}

printf("\n");
printf("Cho ham muc tieu\n");
for (j=1;j<=n;j++)
if (p==2)
{
printf("z[%d] = ",));
scanf("%t",&a[j][n1]);

}
else
{
printf("z[%d] = ",));
scanf("%t",&a[m1][j]);
}
if (p==2)
hi=m;
else
hi=n;

for (j=1;j<=hi;j++)
a[ml1][jl=-a[m1][jl;
a[m1][n1]=0.0;
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don_hinh();
printf("\n");
printf("NGHIEM TOI UU HOA\n");

if (p==2)
printf("'Bai toan cuc tieu tieu chuan\n");
else

printf("'Bai toan cuc dai tieu chuan\n");
printf("sau %d buoc tinh",it);
printf("\n");
for (j=1;j<=n;j++)

{

if (p==2)
x=a[m1][m+j];
else
{
v=0);

for (i=1;i<=m;i++)
if (bv[i]==))
{ .
v=i;
1=m,;
}
if (v==0)
x=0.0;
else
x=a[v][nl];
}
printf("x[%d] = %10.5f\n",j,x);
}
printf("\n");
printf("Gia tri toi uu cua ham muc tieu = %10.5f\n",z);
getch();

}

Dung chuong trinh nay giai bai todn c6 ham muc tiéu :
z = 80x, + 56x, + 48x; — min
véi rang budc : 3X,+ 4x,+ 2x5 > 15
2X,+ 3X,+ X3 29
X, + 2X,+ 6x5 > 18
X,+ X325
X1 X, X3 20
Ta can nhap vao chuong trinh 1a tim min,véi s6 bién n =3,s6 di€u kién bién m = 4,cac
hé s6 a[l,1] =3; a[l,2] =4 ; a[1,3] =2; a[2,1] =2; a[2,2] =3;a[2,3]=1;a[3,1]=1;
a[3,2] =2;a[3,3]=6;a[4,1]1=0;a[4,2] =1;a[4,3] =1;Db[1] =15;Db[2] =9 ; b[3] = 18;
b[4]=5;2[1]=80; z[2] = 56 ; z[3] = 48 va nhan dugc két qua :
x[1]1=0; x[2] =2.5; x[3] =2.5 va tri cia ham muc tiéu la 260
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§5.PHUONG PHAP THE VI

Trong van tdi ta thudng gap bai todn van tai phat biéu nhu sau : ¢6 n thing hang cla
mot hang xay dung cin chuyén t6i n dia diém kh4c nhau.Gid van t6i t6i mdi dia diém da
cho.Tim phuong 4n van chuyén dé gi4 thanh 1a cuc tiéu.

Mot cach téng quét bai todn dugc phat biéu :

Z:aipi — min
Vi du : Can van chuyén 6 thung hang t6i 6 dia diém véi gid thanh cho & bang sau :

Thang 1 2 3 4 5 6-— diadiém

60 35 28 53 29 26
81 43 37 23 36 45
42 42 33 47 43 51
29 70 42 53 48 37
81 69 40 66 69 60
10 21 32 31 24 27

Dé gia bai todn ta dung thuat todn Hungary nhu sau :
- trit mbi dong cho s6 min cua dong d6 ta c6 :

N R W=

34 9 2 27 3 0
58 20 14 0 13 22
9 9 0 14 10 18
0 41 13 24 19 8
41 29 0 26 29 20
0 11 22 21 14 17

- trir moi coOt cho s6 min cua cot d6

34 s S
58ttt 1022
9 14 7 12
2 13 24 16 8
41 20 26 26 20
2 22 21 11 17

Muc tiéu cta thuat todn Hungary 12 bién d6i ma tran gid thanh sao cho c6 thé doc gid
tri tOi uu tir ma tran.Diéu nay duogc thuc hién khi moi hanhg va cot chia it nhat mot s6 0.Néu
ta v& mot doan thing qua méi hang va cot chita s6 0 thi khi d6 s6 doan thing t6i thiéu qua
tit ca cdc s6 0 phai 12 6. Trong ma tran trén ta chi méi dung 5 doan thiang nghia 1 chua c6
gid tri t61 uu.DE bién déi tiép tuc ta tim tri min clia cdc phan tir chua ndm trén bat ki doan
thang n0.Tri s6 d6 12 7.LAy c4c phan tir khong nim trén doan thing nao trir di 7 va cong céc
phan tir nim trén hai doan thang véi 7 ta 6 ma tran :

Lo e
65 18 21 10 22
Q- T s

32 13 17 9 1
41 20 19 19 13
2 2 14 4 10
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Do s6 doan thang t6i thiéu con 12 5 nén ta lap lai buéc trén va nhan duoc ma tran méi :
N

4971280
a5 17 2l 9
100 Q 05
31 18 17 8 (D
41 19 @ 1p 18 12
@ 1 22 1 3 9

P

S6 doan thang can dé qua hét cac so O la 6 nghia la ta da tim dugc tri t6i uvu.Ta danh dau 6 sO
0 sao cho moi hang va moi cot chi cé 1 s6 duoc danh dau.Chi s6 cac s6 0 duge danh diu cho
ta tri toi uu :

a,s = 0 nghia 1a thing 1 dugc van chuyén t6i dia diém 5

a,, = 0 nghia 1a thung 2 dugc van chuyén t6i dia diém 4

a5, = 0 nghia 1a thiing 3 dugc van chuyén t6i dia diém 2

a,6 = 0 nghia 1a thiing 4 dugc van chuyén t6i dia diém 6

as; = 0 nghia 1a thing 5 dugc van chuyén t6i dia diém 3

a¢; = 0 nghia la thing 6 duoc van chuyén t6i dia diém 1

Chuong trinh viét theo thuat toan trén nhu sau :

Chuong trinh 14-5

// van_tru;
#include <conio.h>
#include <stdio.h>

void main()
{
int a[20][20],z[20][20],p[20][2];
float x[20][20],w[20][20];
float c[20],r[20];
int t,cl,i,j,k.k2,k3,k5,1,11,m,n,r1,s;
float m1,q;

clrscr();

printf("Cho soanson ="

scanf("%d",&n);

printf("Cho cac he so cua ma tran x\n");

for (i=1;i<=n;i++)

for (j=1;j<=n;j++)

{
printf("x[%d][%d] = ",i,j);
scanf("%f" ,&x[1][j]);
}W[i][i]=X[i][i];

for (i=1;i<=n;i++)
{
¢[1]=0.0;
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mot:

r[1]=0.0;
pli][1]=0.0;
pli][2]=0.0;
a[i][1]=0.0;
a[i][2]=0.0;
}

for (i=1;1<=2*n;i1++)
{
z[1][1]=0.0;
z[1][2]=0.0;

}
for (i=1;i<=n;i++)
{
m1=9999.0;
for (j=1;j<=n;j++)
if (x[i][jl<ml)
ml=x[i][j];
for (j=1;j<=n;j++)
x[1][j]=x[1][j]-m1;
}

for (j=1;j<=n;j++)

m1=9999.0;
for (i=1;i<=n;i++)
if (x[i][j]<m1)
m1=x]il[jl;
for (i=1;i<=n;i++)

x[1][j]=x[1][j]-m1;

}

1=1;
for (i=1;i<=n;i++)

{
=1
if (j>n)
continue;

if (x[i][j1!=0)
{

=i+l
goto mot;
}
else
if (i==1)
{
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a[l][1]=1;

alll[2]=5;
c[j]=1.0;
1=1+1;
}
else
{
11=1-1;
for (k=1;k<=11;k++)
{
if (alk][2]!=))
continue;
else
{
=it
goto mot;
}
}
}
}
1=1-1;
if (I'=n)
{
m=1;
hai: for (i=1;i<=n;i++)
{
=L
ba: if (j>n)
continue;
else
if (x[]G11=0)(c[3]1!=0)lI(r[1]!=0))
{
=it
goto ba;
}
else
{
plm][1]=1;
plm][2]=j;
m=m-+]1;

for (k=1;k<=l;k++)
if (a[k][1]!=1)
continue;
else

{
r[i]=1.0;
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c[a[k][2]]=0.0;
goto sau;

}
k2=m-1;
rl=p[k2][1];
cl=p[k2][2];
k3=l;
s=1;
bon: if (k==1)
{
z[K][1]=r1;
z[k][2]=cl1;
k=k+1;
goto bon;

else

if (s==1)
{
for (j=1;j<=k3;j++)
if (a[j][2]==c1)
{

rl=afj][1];
s=2;
z[k][1]=rl;
z[k][2]=c1;

k=k+1;
goto bon;
k=k-1; |
}
else
{

for (j=1;j<=k2;j++)
if (pm{[l]:rl)

cl=p[jl[2];
s=1;
z[k][1]=r1;
z[Kk][2]=cl;
k=k+1;
goto bon;

else
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continue;

k=k-1;
}
}
k5=1;
nam: if (k5==k)
{
I=1+1;
a[l][1]=z[k][1];
a[l][2]=z[k][2];
if (I'=n)
{
for (i=1;i<=n;i++)
{
r[1]=0.0;
¢c[1]=0.0;
pli][1]=0;
| PRI
for (i=1;i<=l;1++)
cla[i][2]]=1.0;
m=1;
goto hai;
sau: m1=9999;
for (i=1;i<=n;i++)
if (r[1]==0.0)
for (j=1;j<=n;j++)
if (c[j]==0.0)
if (x[i][j]<ml)
ml=x[i][j];
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
if ((r[i]!=0.0)lI(c[7]'=0.0))
if ((r[i]!=1.0)lI(c[j]!=1.0))
continue;
else
x[i][j]=x[i][j]+m1;
else
} x[1][j]=x[1][j]-m1;
goto hai;
}
}
else
{

for (i=1;i<=l;i++)
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if ((a[i][1]==z[k5+1][1]))
if ((a[i][2]==z[k5+1][2]))
break;
a[i][1]=z[k5][1];
a[i][2]=z[k5][2];
k5=k5+2;
goto nam,;

}
q=0.0;
for (i=1;i<=n;i++)
q+=wla[i][1]][a[i][2]];
printf("Gia thanh cuc tieu : %10.5f\n",q);
printf("\n");
printf("Cuc tieu hoa\n");
for (i=1;i<=n;i++)
printf("%d%10c%d\n",a[i][1]," ,a[i][2]);
getch();

Chay chuong trinh ta nhan dugc gid thanh cuc tiéu 1a 181
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