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Lo1 giéi thiéu

Khic voi PASCAL, 1a ngon ngi cap cao duge xay dyng véi muc dich
dé hoe (ap va giang day lap trinh, ngdn ngd C va ngon ngd phat trién
cua 16 la C* duge x4y dung xuat phat ti nhimg véu ciu ndl tal cua
tin hoc, vi thé C phan anh nhiing thanh tuyu méi nhat efia phin mém
comg nghé Uin hoe dé 1a tinh ¢6 dong va rit gon khi Jap trinh. ¢6 thé
tham nhap vao moi ngudn dit liéu va hé théng. C c6 nhiéu mé hinh to
chie bé nhé va néi chung ngudi lap trinh ¢6 thé biét sy tién trién cua
chudng trinh trong bé nhé. C ¢6 nhiéu toan t rat manh. Chuong trinh
vi&t bing ngon ngit C ¢6 thé modun héa va ghép nél d& dang. C ¢ tat
ca nhiang un diém cla ngén nga cap cao nhung ciing ¢6 nhing dac
trimg cua hop ngu...

Vi nhing wu diém ké trén. ngav nay cac chuong trinh 16n déu duge
viét bang C hoac dang due viét lai bang C. Hé diéu hanh WINDOWS,
UNIX... déu duge viét bang C. Ngon ngit C trd nén bat bude déi véi cac
nha lap trinh chuyén nghiép.

o] Viét Nam, ngdn ngit C va C** dang duge giang day trong cic khoa
Céng nghé tin hoc, Dién tu va théng tin, Do hwdng, Didu khién... cua
cac trudng dai hoc va chuvén nghiép. Nhiéu sach huéng dan lap trinh
ngdn ngit C do cac tac gia trong nude bién soan va bién dich da dude
xuit ban. Tuy nhién van con thiéu bd sach ¢6 tinh chat thyc hanh vé C,
nhal 1a con thiéu nhing tu lidu, cAm nang guip dd cho cac nha lap
trinh bing ngon ngit C déi véi cac bai toan khoa hoe kg thuat va kinh (&
thwdng gap.



Cuén sach “ 101 thuat toan va chuong trinh bai toan khoa hoce
ky thuat va kinh t& bang ngén ngit C” nhim bg sung cho ché tréng
nay. Thaong qua cac chudng trinh mau cac tac gia mong mudn cung cap
cho ban doc nhitng thuat toan va chudng trinh cua nhiéu loai bai toan
khoa hec ky thuat va kinh té thuong gap.

Toan bo cudn sach gdm 101 chuong trinb chia lam 11 chuong.

Chuong 113 20 chuong trinh minh hoa giip ban doc méi bat dau lam
quen vdi ngdn ngd C. Cace chugng trinh nay cé thuit toan don gian va
dutde gidi thiéu dé minh hoa cho nhitng van dé cg ban cda viée lap trinh
ngén ngi C.

Chuong 2 gbm 16 chudng trinh danh cho cac bai toan dai s6 véi cac s6
thue va b phie.

Chuong 3 gbm 8 chuong trinh dé hoa cac ham theo tham s6, theo toa
dd rue, cac mit trong khéng gian 3 chiéu.

Chuong 4 gdbm 12 chugng trinh danh cho cac bai Loan vectd, ma tran,
hé phuong trinh dai s8 tuyén tinh.

Chuong 5 gdbm 8 chuadng trinh vé da thitc va noi suy da thie.

Chuong 6 gdbm 4 chuong trinh tinh tich phan xac dinh va tich phan
kép.

Chuong 7 gom 3 chiong trinh giai cac phuong trinh phi tuyéh.

Chuong 8 gom 3 chudng trinh tim cuc tri cac ham mét bién va ha
bién.

Chuong 9 gbm 4 chuong trinh giai phuong trinh vi phan va hé phuong
trinh vi phan cap n.

Chutong 10 gdbm 4 chuong trinh vé cac van dé xac suat va théng ké.

Chuong 11 gom 15 chuong trinh x11 1y van ban, quan ly va mét 6
ban toas tng dung khae.



Tatl ca cac chuong trinh déu duge chay 6 két qua bang TC91. Cac
chuong trinh cta cudn sach nay déu duge n truc Liép tit may tinh.

Vé b cuc cudn sach nay c¢6 nhiéu nét gidng cudh sach “ 101 thuds
toan va chuong trinh bai todn khoa hoc ky thudt va kinh té ngén ngi
PASCAL ™ cia cung tac gia, xuat ban nam 1993 va da duge tai ban
nhiéu 1an. Chung téi ciing duge sy déng vién va gop ¥ nhan xét cia
nhiéu han doc. Nhidu van dé di duge dua vao cudn sach nay. Tuy nhién
do trinh d6 ¢6 han va nhat 1a do ¢d it nguén tu liéu nén chic chin cuén
sach nay khong tranh khoi sai sét. Chiing téi mong duge su chi din, goép
y cua ban doc. Moi ¢hi dan, gép y xin guti vé Khoa Thiét bi dién Truong
dai hoe Bach Khoa Ha Ngi. Ching téi xin chan thanh cam on.

Néu ban doc ¢d yéu cAu vé dia mém chda chuong trinh cuén
sach nay xin lién hé véi khoa Thiét bi dién Trudng dai hoc Bach Khoa
Ha Noi - DT. 692511 chung t8i xin cung c4p mién phi.

Cac tac gia
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Chuong 1

MOT SO CHUONG TRINH MINH HOA
CO BAN LAP TRINH NGON NGU €

Chuong nay danh cho ban doc bat dau lam quen vdi ngon ngi C.
Théng qua mét 36 chuoang trinh don gian nham minh hoa cho nhing
vAn dé co ban cua viéc lap trinh ngon ngi C. 20 chuong trinh trong
chuong nay c¢d thuit todan don gian, chang duge xay dung nham minh
hoa, giai thich viéc st dung céc toan tit chi yéu cia ngén ngu C.

Bai s 1 Vist chuong trinh vao sé liéu tit ban phim va hién két qua
trén man hinh cho cac dit litu ki€u nguyén, thuc va string.

Bai giat Chuong trinh CT1 gom viéc khai bdo kifu cac dit liéu ki€u
nguyén, thuc va mét string goi 1a ten{10], max Ja 10 ky tu.

Luu y }a dé vao dit liéu tir bAn phim trong ciu lénh scanf ta phai
dung dia chi cua’bién &a, &b, &x ma khéng phai l1a gia tri cia bién a,
b, x. Phain digu khién trong cau lénh print{ va scanf nim giita hai ddu
nhay kép " va " phdi ¢d thu tu dac ta phit hgp vai ki€u cia bién cin dua
vao hoac hign man hinh.

Né&u muén in két qua trén mady in thi ciu Iénh in phai duge viét nhu
sau :

forintf ¢ stdprn, " dieu khién ", danh sach bién can in ) ;
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Ear

:~ CT1 Chuong trinh minh hoa vao ra
#include <stdioh>

void main()

{

int a; * Khai bao kieu du lieu *

long int b;

float x:

char ten[10]; /* Khai bao string max 10 ky tu ¥
printf(“in Vao du lieu tu ban phim ")

printf("in a = "); scanf("7d",&a);
scanf("%1d",&b);

scanf("%f",&x);

printf(";n b = "),

printfi'n x = ")

printf("in Ten :"):scanf("%s"ten);
/* Hien thi ket qua */
printf("sp a :%10d'n b :%10ld\n x :%10.2f",a,b.x) ;
printfi"in Tac gia TURBOC :%s",ten);
getch();
return;

1
b

Ta duge két qua chuong trinh CT1 nhu sau :

Vao du lieu tu ban phim

a=-12

b=6

x = 1682

Ten : BORLAND
a: - 12

b = 6



x = 16.82
Tac gia TURBOC : BORLAND

Bai 6 2 Tim két qua ctia chugng trinh sau day ( CT2 )

/* CT2 Chuong trinh minh hoa cach hien thi */
#include <stdio.h >

void main()

{

int n = 543; /* Khai bao va khoi dau cac bien */
int p = 5;

float x = 34.5678;

printf("\nA:%d %f\n",nx);

printf("B:%4d %10f\n",n,x);

printf("C:%2d %3f\n",n,x);

printf("D:% 103 %10d\n",x,n);

printf("E:%-5d %f\n",n,x);

printf("F:%*d\n",p,n);

printf("G:%* *f\n",12,5,x);

printf("H:%x :%8x :\n"n,n);

printf("I:%0 %80 :\n“,n,n);

getch();

return;

}

Bai giai Ta cAn ndm vitng ¥ nghia clia cdc ky hiéu sau day :

Ky ‘hiéu Y nghia
d dung cho s6 nguyén hé thép phan
o diing cho hé co s8 8




dung cho hé co s6 16 ( tit o0 d&n )

X dung cho hé co s6 16 (tir 0 dén F )

u dung cho s8 nguyén khang d4u ( unsigned )
C dung cho char ( ky tu )

s ding cho string ( xau ky ty )

s6 thuc dang khoa hoc m.nnnexx

E s6 thuc dang khoa hoc m.nnnExx
f s6 thuc dang mm.nn
p tuong tu nhu e hay f tuy theo gia tri can chi thi

ddu &m ( - ) d€ cin sang bén trai, néu khong sé can sang bén phai.
K&t qua cta chuong trinh CT2 14 :

A : 543 34.567799
B: 543 34.567799
C: 543 34.567799
D 34.568 543
E: 543 34.567799
F: 543

G 34.56780
H:2If : o 2If
1:1037 : 1037

Bai $8 3 Cho cac bisn kigu thuc va ki€u nguyén. Tim gid tri gén cho
cac bién cia chuong trinh CT3.

/* CT3 Chuong trinh minh hoa lenh gan */

#include<stdio.h>

17
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void main()

{

int n = 5,p = 9; /* Khai bao va khoi dau cac bien */
int q1,92,93,94,95;

float x1,x2,x3,x4;

printf("\n Tim gia {ri gan cho cac bien ");

ql = n<p;
92 = n == p

= p %n + p>n;
q4 = n*(p>n ? n :p);
q5 = n*(p<n ? p :p);
xl = p/n;
x2 = (float)p/n;
x3 = (p +0.5)/n;
x4 = (int)}(p+0.5)/m;

/* Hien thi gia tri cac bien */
printf("\n q1 = %d ",ql);
%d ",q2);
%d ",q3);
printf("\n q4 = %d ",q4);
printf("\n g5 = %d ",q5);
pnntf("\n x1 = %10.3f " x1);
printf("\n x2 = %10.3f ",x2);
printf(*\n x3 = %10.3f *x3);
printf("\n x4 = %10.3f " x4);
getch();

return;

}

printf("\n q2
printf("\n q3



Bai gidi Ta duge k&t qua chuong trinh CT3 12 :

Tim gia tri gan cho cac bien

ql =1

q2 =0

g3 =1

qd = 25
g5 = 45
x1 = 1.000
x2 = 1.800
x3 = 1.900
x¢ = 1.000

Bai s6 4 Tim két qia chuong trinh minh hoa toan t& tu tang tu
giam CT4.

/* CT4 Chuong trinh minh hoa toan tu tu tangtu giam */
#include <stdio.h>

void main()

{

int n =10, p = 5,9 = 10, r,

printf(\n Chuong trinh minh hoa toan tu tu tang tu giam \n") ;
r=n== (p=q);

printf(" A 'n =%d p =%d q =%d r =%d\n",n,p,q.,r);
n=p=q=>5,

n+=p+=q;

printf(“ B:n =%d p =%d q =%d \n",n,p,q);

g=n<p’n++ pt++;
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20

printf(" C :n =%d p =7%d q =%d \n",n,p,q)
q=n>p’n+-+:p++;

printf(" Din =%d p =%d q =%d \n",n,p,q);
getch();

return;

}
Bai giai Ta dugc két qua chuong trinh CT4 la :

Chuong trinh minh hoa toan tu tu tang tu giam
A:n=10p=10g=10r =1

B:n=15p=10g=235
C:n=15p=11¢q = 10
D:ns=16p=11q = 15

Bai 88 5 Tim két qua cia chugng trinh todn tit logic.

/* CT5 Chuong trinh minh hoa toan tu logic */
#include<stdio.h>

void main()

{

int n,p,q;

printf(" \n Chuong trinh minh hoa toan tu logic \n ™);
n =25 p=2;/* Truong hop 1 ¥/

q = (n++ >p)|| (p++ 1= 3);

printf("A : n = %d p = %d q = %d\n",n,p,q);
n=2>5;p =2 /* Truong hop 2 */

q = (n++ <p)|| (pt+!=3)

prntf(" B : n = %d p = %d q = %d\n",n,p,q);



n =5;p = 2;/* Truong hop 3 */

q = (++n == 3)&&( ++p == 3I);

printf(" C : n = %d p = %d q = %d\n",n,p,q);
n=25;p=2; /* Truong hop 4 */

q=(++n == 6)&& ( ++p == 3);

printf" D :n = %d p = %d q = %d\n",n,p,q);
getch();

return;

}

Bai gidi Tosn tli && va || chi tinh toan hang thd hai khi cAn. O
day trudng hop 1 va 3 khong dugc tinh. K6t qua chuong trinh CT5 la:

Chuong trinh minh hoa toan tu logic
A:n=6p=2g=1

B:n=6p=3qg=1
C:n=6p=2qg=20
D:n=6p=3q=1

Bai 88 8 Cho mang 3 phin td ki€u nguyén va mét con trd kidu
nguyén. Tim k&t qua ciua chuong trinh CT6.

{* CT6 Chuong trinh minh hoa bang va con tro */
#include<stdio.h>

void main()

{

int i,3

int t[3]; /* Khai bao mang 3 phan tu */

int * adt; /* Khai bao con tro kieu nguyen */
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for i = 0,j=0;1 < 3;i++)tlil = B+ +i;/x1%
printf("\n");

for G = 0; i < 3 ;i++) printf(" %4", t(i]); /* 2 */
printf("\n");

for i = 0;i < 3;i++) printf(" %d”, *(t+1)); /* 3 ¥
printf("\n");

for (adt=t ;adt<t+3 ;adt++) printf(" %d"* adt) ; /* 4 %/
printf("\n"); ‘

for (adt=t+2;adt>=t;adt~) printf(" %d",* adt); /* 5 */
getch();

return;

}

Bai giai Ta duge k&t qua cta chuong trinh CT6 nhu sau :
024
024
024
420

Bai 88 7 Lap chuong trinh d€ phan loai hoc sinh theo diém.
Bai gidi Cd nhidu phuong 4n dé ré nhanh chuong trinh nay. O day

ta sit dyng ciu l&nh if else d& ki€m tra di€m cha hoc sinh va ré nhanh
chuong trinh.
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Tu 0 dén 3 di€m thude loai kém.
4 di€m thube loai yéu.
Tit 5 dén 6 di€m thudc loai trung binh.
Tu 7 dén 8 di€m thudc loai khi.
Tit 9 dén 10 diém thudc loai gidi.



Ngoai cac di€m tir 0 dén 10 sé bao vao sai. Dung lénh nhay véi goto
(nhan tt) d€ ti&p tuc chu trinh.

/* CT7 Chuong trinh minh hoa dung if else */
#include <stdio.h>
void main()
{
int diem;
printf ("n Chuong trinh phan loai hoe sinh theo diem *);
tt: printf ("\n VAO SO LIEU ");
printf("\n diem = "); scanf("%d",&diem);
if(( diem >= 0) && (diem <= 3))

printf(" Kem \n");

else if( diem == 4)

printf(" Yeu \n");

else if(( diem >= 5) && (diem <= 6))
printf(" Trung binh \n");
else if( diem >= 7 && diem <= 8)
printf(" Kha \n");
else if (( diem >= 9) && (diem <= 10))
printf(" Gioi \n");
else printf(" Vao sai \n") ;

printf("\n tiep tuc 1 / stop 0 : ");
scanf(” %d", &diem);
if ( diem == 1) goto tt;
getch();
return;

}
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K&t qua chuang trinh CT7 nhu sau :
Chuong trinh phan loai hoc sinh theo diem
Vao so lieu

diem = 9

Gioi

tiep tuc 1/0: 0

Bai sd 8 Lap chuong trinh phéan loai hoc sinh theo di€m sit dung

switch.

Bai giai DéE phan nhdnh chuong trinh ta st dung cdu lénh switch

vai cdc nhdnh 13 két qud di€ém cia hoc sinh.
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/* CT8 Chuong trinh minh hoa su dung switch */
#include <stdio.h>
void main()
{
int diem;
tt : printf(® Vao du lieu \n");
printf("\n diem = ") ; scanf("%d", &diem);
switch(diem)
{
case O:
case 1:
case 2:
case 3: printf(" Kem \n ");break;
case 4: printf(" Yeu \n ");break;
case b:

case 6: printf(" Trung binh \n ");break;



c;xse 7:
case 8: printf(® Kha \n ");break;
case 9:
case 10: printf(" Gioi \n");break;
default: printf(" Vao sai \n");
)
printf("\n tiep tuc 1 / stop 0 :
scanf("%d", &diem);
if (diem == 1) goto tt;
getch();
return;

}

K&t qua chuong trinh CT8 1a :
Vao du lieu

diem = 4

Yeu

tiep tuc 1/0: 0

Baj 88 9 Tim t4t cA cdc phudng dn d& c6 dugc 1000d tir cic td gidy
bac 500d, 200d va 100d.

Bai giai Ta ding 3 chu trinh for Idng vao nhau d¢ thay d48i s td
gidy bac 500d, 2004 va 100d v4i didu kign t8ng cia ching bing 1000d.

/* CT9 Chuong trinh minh hoa su dung cau lenh for */
#include<stdio.h>
void main()

{

int sopa; /* bo dem so phuong an */
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int t50u, /* tien 500 d ¥/
int t200; /¢ tien 200 d */
int t100; /* tien 100 d */

sopa = 0;
for ( £500 = 0; t500 <= 2: t500+ +)
for ( t200 = 0, t200 <= 5; 1200+ +)
for ( t100 = 0; t100 <= 10; t100++)
if ( 100*t100 + 200*t200 +500*t500 == 1000)
{
sopa ++;
printf("\n Tien 1000 d = ");
if( 100 ) printf(" %2d X 100 d “,£100),
if( t200 ) printf("  %2d X 200 d “,t200);
if( t500 ) printf("  %2d X 500 d *,t500);
printf("\n");
}
printf("\n Co tat ca %d phuong an de co 1000 d ";sopa);
getch();
return;

}

K&t qua ta duge :
Tien 1000d = 10 X 100d
Tien 1000d = 8 X 100d 1 X 200d

Tien 1000d = 6 X 100d 2 X 200d
Tien 1000d = 4 X 100d 3 X 200d
Tien 1000d = 2 X 100d 4 X 200d
Tien 1000d = 5 X 200d



Tien 1000d = 5 X 100d 1 X 500d

Tien 1000d = 3 X 100d 1 X 200d 1 X 500d
Tien 1000d = 1 X 100d 2 X 200d 1 X 500d
Tien 1000d = 2 X 500d

Co tat ca 10 phuong an de co 1000d

Bai s6 10 Tim két qua cda chuong trinh minh hoa si dung While

CT10.

/* CT10 Chuong trinh minh hoa su dung while */

#include<stdia.h>

void main()

{

int n,p;

n=20;

printf("\n Chuong trinh minh hoa su dung while \n ");
while (n <= §) n++;

printf"A : n = %d \n",n);

n=p=0;

while (n <=8 )n += p++;
printf(" B : n = %d \n",n);
n=p=0

while (n <=8)n += ++p;
printf(" C : n = %d \n",n);
n=p-=0;

while (p <= 5) n += p++;
printf(" D : n = %d \n"n);
n=p=0;
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while (p <=5 )n += ++p;
printf" E : n = %d \n",n);
getch();

return;

}

Bai gidi K&t qua cua chuong trinh CT10 nhu sau :
A:n=6

10

10

15

21

S 3 3 2
1

Mo QW

Bdi 86 11 Tinh t8ng n s§ dAu tién cla chp s6

1 1 1 1
1+—+—+—+ + =
2 3 4 n

Bai giai Dung mét chu trinh for dé& tinh t6ng cla n s6 d3u tién.

Trong d6 bi€u thic tong + = ( float ) 1 /i ; dugc chuyén dang thanh
float.
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/* CT11 Chuong trinh minh hoa su dung do while */
void mata()
{
int nt; /* so thanh phan cua chuoi */
float tong; /* tong cua chuoi */
int i;
do
{ printf("\ Cho so thanh phan n = ");
scanf("%d",&nt);
}



while (nt<1);

for (i = l,tong = 0;i <= nt; i++) tong += (float)1/i;
printf("\n Tong %d so dau tien = %f",nt,tong);

getch();

return,

}
Két qua cua chuong trinh CT11 1a :

Cho so thanh phan n = 5§
Tong 5 so dau tien = 2.83334

Nhén xét : Trong 3 thanh phan cdch nhau bing diu ; ctia ciu lénh
for ¢d thé ving mat nhigu thanh phin hoac ¢d thE 1a mét diy lenh. O
CT11 trong thanh phan thd nhdt cta for la i = I, tong =0;

Bai 56 12 Xay dung ham dé€ in mot xau ky ty

Bai giai Ta xay dung 3 ham :

void haml (void) dung in mét string khéng cd d6i s8 va ctng khéng
cG gid tri tra ve.

void ham2 (int) cé dé8i s8 ki€u int va khéng co gia trj tra v& va duge
goi hai 1an.

int ham3 (int) cd d6i s8 ki€u int va c6 gid tri trA v8 (trA v& 0 ) va
dugce goi 3 1An.

/¥ CT12 Chuong trinh minh hoa khai bao va goi ham */
#include<stdio.h>

void ham1 (void);

void ham2 (int);

int ham3 (int);
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void main()

{

printf("\n Chuong trinh minh hoa khai bao va goi ham \n");
ham1();

ham2(2); /* 2 lan goi ham */

ham3(3); /* 3 lan goi ham */

getch();
return;
}
void haml (void)
{
printf( " TURBOC \n");
}
void ham?2 (int n)
{
intt;

for (i =0;1i<n;i++)
printf( " Tac gia ngon ngu C \n");

}

int ham3 (int n)

{

int i,

for (i = 0;i < n;i++)
printf(" Dennis Ritchie \n"};
return 0;

}

Két qua chuong trinh CT12 nhu sau :



Chuong trinh minh hoa khai bao va goi ham
TURBOC

Tac gia ngon ngu C

Tac gia ngon ngu C

Dennis Ritchie

Dennis Ritchie

Dennis Ritchie

Bai 8 13 Viét mét ham nhén hai déi s 1a s6 thue va mét ky higu
dng vOi mot trong bn phép tinh s6 hoec + - * /

Bai giai Can xay dung mat ham goi 1a SOHOC (float, float, char)
dé& thuc hién cac phép tinh s8 hoc cong, trit, nhan, chia va ghi két qua.

/* CT13 Chuong trinh mimh hoa su dung ham */
#include <stdio.h>

float SOHOC (float ,float ,char); /* prototype */
void main()

{

float x,y;

printf(\n VAO DU LIEU );

printf("\n x = "); scanf("%f", &x);

printf(\n y = "); scanf("%{",&y);

printf("\n Tong la : %f “, SOHOC(x,y,"+"));
printf("\n Hieu la : %f ", SOHOC(x,y,’-"));
printf("\n Tich la : %f ", SOHOC(x,y,”*’));

]

printf("\n Thuong la : %f ",SOHOC(x,y,’/"));
getch();
return;

}
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float SOHOC ( float vl,float v2,char tinh ) /* dinh nghia ham */
{
float ketqua;
switch (tinh)

{

case *+’ : ketqua = vl + v2;
break;

case -’ : ketqua = vl - v2;
break;

case '*’ : ketqua = vl ¥ v2;
break;

case '/’ : ketqua = vl / v2;
break ;

default : ketqua = vl + v2;

}

return ketqua;

}

Két qua cia chuong trinh CT13 la :
VAO DU LIEU

x =12

y =245

Tong la : 36.500000

Hieu la : -12.500000

Tich la : 294.000000

Thuong la : 0.489796

Bai s6 14 Cho mang mét chiéu, vao du liéu mang tir ban phim

va tinh tdng cta cac phan td cda mang.
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Bai giai Dung cho chu ky for d€ thay d8i chi s& phan tif cia mang
va vao sé 1idu phan td cua mang. Dung mét chu ky for 48 tinh téng cac
phén ti cua mang.

* CT14 Chuong trinh minh hea mang mot chieu */

#include<stdio.h>

void main()

{

int i;

float m{5),s;

for (i = 0;1 < 4; ++41)

{
printf("\n m{%d] = "i):scanf"%f", &m[iD);
)
s =0
for (i=0;i<= 4;i++ )
{
s = s+ m[i];
printf("\n m[%d] = %8.2f",i,m[i]},
}
print{("\n Tong = %8.2f"s);
getch();
return;

}

Két qua chuong trinh CT14 nhy sau :

m[0] = -28
m{l1} = 513
m{2] = 15



m{3] = 87.6

m{4] = 21.2
m[0] = -28.00
m{l] = 51,30
m{2] = 15.00
m{3] = 87.60
mf4] = 21.20
Tong = 147.10

Luu y phép toan 14y dia chi chi 4p dung dugc déi vdi cdc phan ti cia

mang 1 chieu.

Bai s8 15 Cho mang mét chigdu. Vao dit lidu cac phin tif clia mang

va tinh t6ng clia cdc phin t¥ cia mang, st dung con tré.

Bai giai Dung con tré pm tré tdi phan ti cia mang. Dung chu

trinh for d& vao cdc phiin t cia mang va tinh téng ciia cdc phin ti.
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/* CT15 Chuong trinh minh hoa mang dung con tro */
#include <stdio.h >

void main()

{

inti;

float s, *pm, m[5);

pm =m;

for (i =0;i < 5;i++)

{
printf("\n m[(%d] = "i); scanf("%f", &pml[i]);
}

s =0

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



s += mlil];
printf(\n m[%d] = %8.2"i,pm[i});

}
printf(\n Tong la = %8.2{"s);

getch();
return;

}

Két qua ta dugc :

m[0] = 45
mfl] = 27
mf2) = 23
m[3] = 67.5
mf4] =0
m/[0] = 45.00
mfl}] = 27.00
mf2] = 23.00
m{3}] = 67.50
m{4] = 0.00
Tong = 162.50

Bai 88 16 Viét chuong trinh doi héi ngudi sit dung dua vao mét s6
nguyén ndm giifa 1 va 7 d€ hién man hinh tén ngiy trong tuin theo con
s8 dua vao ( 1: thi hai, 2: thd ba, . . ., 7: chi nhét ).

Rai gidi Ta tao nén moét mang 7 con tré v& mot string ¥ng véi tén
méi ngay trong tulin. Vi x4u nay la hAng nén cd th€ tao nén mét mang
duge khdi dau cb dang char *ngay [7] = {"thu hai”, "thu ba",...}; ngay[Q]
chita dja chi cliia xau cd ky tu diu tién tic la "thu hai*, ngay (1] chda
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dia chi x4u ky ty "thu ba" Dé hién man hinh giz tri xau ky tu i can lay
dia chi ngay [i-1].

/¥ CT16 Chuong trinh minh hoa mang string */
#include <stdio.h >

void main()

{

int i;

char *ngay[7] = { " Thu hai “," Thu ba "," Thu tu "

non

" Thu nam",” Thu sau “," Thu bay “,” Chu nhat "};

]

printf("\n Chuong trinh minh hoa mang string ");

do
{
printf("\n Cho mot so nguyen giua 1 va 7 :");scanf("%d",&i);
}

while (i <=0 [| 1> 7)

printf("\n Ngay so %d cua tuan la : %s"ingay(i-1]);

getch();

return;

}

Ta dugc két qua chuong trinh CT16 nhu sau :
Chuong trinh minh hoa mang string
Cho mot so nguyen giva lva 7 : 5

Ngay so 5 cua tuan la : Thu sau

Bai s6 17 Lap chuong trinh dém |&n xu4t hién mot ky tu trong mét
x8u ky tu.

Bai giai Chuoang trinh can khai bdo mét dong nhi®u nhat 128 ky tu
va doc xau ky tu bing ham gets va t8 chic mét chu trinh while dé dém
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o 2B Xuat hién cua mét ky ty ( trong CT17 la ch® a ).

/* CT17 Chuong trinh minh hoa xu ly string */
#include<stdio.h>

#define HANG 128

void main()

{

char dong[HANG]; /* khai bao mot dong 128 ky tu */
int i; /* xet cac ky tu cua dong */

int na; * dem chu ’a’ */

printf("\n Cho mot dong chu : " );

gets (dong);

na= 0;

i=0;

while(dong[i]} if (dongli++] == 'a’) na++;
printf("\n Dong cao %d chu a " na);

getch();

return;

}

Két qua chuong trinh CT17 nhu sau :
Cho mot dong chu : Cong hoa xa hoi chu nghia Viet Nam
Dong co 4 chu a

Bai 88 18 Cho mot mang hai chidu, tim phan ti 4m diu tién trong
mang.

Bai giai C3n khai bdo va khdi dau mang va dung hai chu trinh for
dé thay doi chi s8 i, cua cac phan ti. Dung if (ali)[]<0) d€ tim phan
td am.
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/* CT18 Chuong trinh minh hoa mang nhieu chieu */
#include<stdio.h>
void main()
{
/* Khai bao va khoi dau mang hai chieu */
int i,3
float al[3](4] = {
{4,2562, -8},
{32 25 7, 0.5},
{15-3,0,5}};
for (i = 0;i < 3 i++)
for (j=0; J< 4; y+)
if { a[i]l{] < 0) goto kqua;
printf("\ Mang khong co phan tu am ");
goto end; -
kqua : printf("\n Phan tu am dau tien la a(%d, %d] = %é.2f",
i+, alilli);
end:
; /* Cau lenh rong */
getch();
return;

t

Két qua chuong trinh CT18 nhu sau :
Phan tu am dau tien la af1,4] = -8.00

Bai s& 19 Lap mot cfu tnic d€ ghi ngay sinh, ngay tuyén dung va
bac luong cua can bo.
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Bai gidi T3 chdc mot cdu tric goi 1a CANBO c6 trudng la ngay
sinh, ngay tuyén dung, bac luong va moét cdu trdic goi la DATE cd
trugng la ngay thing nam diung cho ngay sinh va ngay tuyén dung

/* CT19 Chuong trinh minh hoa su dung cau truc ¥/
#include<stdio.h>
void main()
{
struct DATE /* Dinh nghia cau truc thoi gian */
‘ /* Truong cua cau true */
int ng; /* Ngay */
char t[10]: /* Thang la string nhieu nhat 10 ky tu */
int nam; /* Nam */

{-
{

stmc;: CANBO /* Dinh nghia cau truc nhan su ¥/

{ /* Truong cua cau truc */

struct DATE dates; /* Ngay sinh */

struct DATE datet; /* Ngay tuyen dung */

float luong; /* Bac luong */

H
struct CANBO ¢;
printf("n Vao ngay sinh ngay thang nam : ") ;
scanf(" %d%s%d", &c.dates.ng,c.dates t,&c.dates.nam);
printf("\n Vao ngay tuyen dung ngay thang nam : ");
scanf(" %d%s%d",&c.datet.ng,c.datet.t,&c.datet.nam);
printf("\n Tien luong : "); scanf("%f", &c.luong);
printf("\n%4d % 10s%6d",c.dates.ng.c.dates.t,c.dates.nam);
printf("\n%4d % 10s%6d",c.datet.ng.c datet.t,c.datet.nam);
printf(":n Luong = %8.2f".c.luong);
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get.ch()l;

return;

}

Két qua chuoang trinh CT19 nhu sau :

Vao ngay sinh ngay thang nam ; 20 tam 1944

Vao ngay tuyen dung ngay thang nanm : 15 muoi 1965
Tien luong : 650000

20 tam 1944

15 niuot 1965

Luong = 650000.00

Bai s§ 20 Tim chuong trinh thay thé& cac ky hiéu clia chuong trinh
CT20.

Bai giai Can than trong trong viéc dung macro. Bg tign xit ly cia
chuong trinh bién dich chi thyc hién x ly van ban ma khong chd y dén
ndi dung. Chuong trinh thay th& cdac ky higu cia CT20 la :

void main ()

{

int x,y,2;

x = §;

y = 10*5;

printf("\n QUA LON");
z=x 1Yy,

z=x+ y + 6,

2z = /% + y;
z=5*(x+y)

z=56*(x)+ (y))
printf("\n z = %d” ,z);
getch():
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return;

{

/* CT20 Chuong trinh minh hoa su dung macro */

#define BEGIN {
#define END }
#define INTEGER int
#define NB 10
#define LIMIT NB*5
#define SUMXY x+y
#define SUML (x+y)
#define SUM2 ((x)+(y))
#define MSG "\n QUA LON"
void main()

BEGIN

INTEGER x, y, z;
x=5;

y=LIMIT,
printf{(MSG);
z=SUMXY;
z=SUMXY +6;
z=5*SUMXY;
z=5*SUM1,;
z=5*SUM2;
printf("\n=%d",z);
getch();

return;

END
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Chuong 2

DAl SO

Chuong nay trinh bay mét 56 chugng trinh thyue hmén cac phép tinh
dar 88 trén cac s6 thuc va 56 phie. O day chi gigi han tronglép cac bai
toan dai sé thudng gip trong cac bai toan ky thuat va kinh t&.

Bai s6 21 Tinh té hop chap k trong n phan tu C }% :
Bai giai T6 hop chap k trong n phan i ky hiéuCE duge dinh nghia
nhu sau :
c k= nt
L RO 9L

Ta cd thé€ tinh t8 hop c% true tiép tir dinh nghia bAng cich tinh céc
giai thira. Tuy nhién ta cing cd thé tinh t8 hgp don gidn hon bAng cach
st dung cong thic truy hdi :

n—-k+1 -
ck =5 — okt véi k = 1,2,..n
Ta t6 chic mft chu trinh nham tinh lap C% theo C%'—l-
Chuong trinh gdm viéc vao cdc 36 lieu sau : s6 cic phan t& n, chap
k va mot chu trinh for d€ tinh t6 hop.
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/* CT21 Chuong trinh tinh to hop */
#include <stdio.h>

main()

{
int n,k,i

float c;

printf("\n Chuong trinh to hop chap k trong n phan tu");
printf("\n VAO SO LIEU \n");

printf(" n = "};scanf("%d",&n);
printf(* k = *);scanf("%d",&k);
c = 1,
for (i=li<=k;i++)
{
¢ = (n-i+1)*cfi;
}
printf("To hop chap %d trong %d phan tu : %10.2f\n",k,n,c);
getch();
return;

}

Néu vio cic dit lidu sau day thi e k&t qua chuong trinh :

Chuong trinh to hop chap k trong n phan tu

VAO SO LIEU
n =10
k=4

To hop chap 4 trong 10 phan tu : 210.00
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Bai $6 22 Tinh tich cia mét day n sé thue,
Bai giai Dé tinh tich cta mot day n s6 thue ta 4p dung cdng thic
truy hoi :
P = P*x[i] , vai gia tri dau P = 1
Chuong trinh bao gdm nhitng buéc sau day

- Doc day n s6 thuc, day ta mdt mang n phin tu gid tri thye duge
dua vao nhd cau lénh for.

- T6 chic mot chu trinh tinh tich va ghi két qua.

/* CT22 Chuong trinh tinh tich n so thue */
#include <stdioh>
maint(}
{
int i,n;
float tich,x[100);
printf(" Chuong trinh tinh tich cua n so thuc\n®);
printf(" VAO SO LIEU\n");
printf("n = ");scanf("%d",&n);
for (i=0;i<n;i++)
{
print{("x(%d) = ",i);
scanf("%f",&x(i]);

}

tich=1;

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

tich *=x[i);

'
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printf(" TICH SO = %10.3f\n " tich);
getch();
return;

}

Trong chuong trinh nay néu dua vao mang di litu nhu sau ta sé&
dugc két qua :

Chuong trinh tinh tich cua n so thuc

VAO SO LIEU
n =4

x[0] = 12.52
xf1] = -45.6
xf2] = 25

x(3] = 5045

TICH SO = -720062.750

Bai 86 23 Tinh t8ng va tich cta day n sé thuc

Bai giai Thuat toin 4p dung cho bai nay cing tuong tu bai 22
Chuong trinh gdm cic bude sau :
- Nhép bang dif liéu n phin t& tu ban phim

- T8 chic mét chu trinh for d& tinh tng va tinh tich cia n s8 thuc
theo cdc cOng thic lap.

8 = 8 + x[i]
p=np*pl
vii busc ban dlus =0, p = 1.
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/* CT23 Chuong trinh tinh tong va tich */
#include <stdio.h>

main()

{

int in;

float. p,s,e,x[10];

printf(" VAO SO LIEU \n"),
printf(*n = ");scanf("%d",&n);
for (i=1lji<=nji++)

{

printf("x[%d] = “,i);

scanf("%f", &x[i]);

}
s =0
P=1
for (i=lLi<=n;i++

{

p *= xlil;

s += x[i];

}
a = p+s,
printf("Ket qua Tich = %10.3f\n",p);
printf("Ket qua Tong = %10.3f\n",s);
printf("Ket qua Tong va Tich = %10.3f\n",e);
getch();
return;

}



Trong chuang trinh CT23 néu ta vao cac di liéu tir ban phim sau
day sé co két qua :

VAO SO LIEU

n=4 .

x(1] = 45.5

x[2] = 24.25

xf3] = 15

x(4] = 67.87

Ket qua Tich = 112381.000

Ket gqua Tong = 152.602

Ket qua Tong va Tich = 1123443.625

Bai 86 24 Tim cac s6 duong trong mdt day s6

Bai gidi Chuong trinh gbm viéc vao day s6 tif ban phim va dung
chu trinh for d€ ki€m tra cac gia tri x[i] > 0 va ghi két qua.

/* CT24 Chuong trinh tim so duong trong day so */
#include <stdio.h>

main()

{

int in,t;

float x[(100];

printf(" VAO SO LIEU \n");
printf('n = ");scanf("%d",&n);
for (i=0;i<n;i++)

{

printf("x(Zd) = " i);
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scanf("% ", &x[i]);
}
t=0;
for (i=0;i<n;i++)
if (x[i1>0)
{
printf("x[%d] = %10.2f\n"i,x[i]);
t++;
}
printf("So duong = %d\n"t);
getch();
return;

}

Ta duge k&t qua chuong trinh CT24 nhu sau :

VAO SO LIEU
n=2_5

x[0] = 23

x[1] = -15.68
x[2] = 38

x[3] = 490

x[4] = §7.65

x[0] = 23.00
xf2] = 38.00
x[3) = 490.00
x[4] = 57.65
So duong = 4



Bai s6 25 Tinh trung binh s3 hoc ctia day n s6 thuc trong mot
khoang (a, b].

Bai giai D€ tinh trung binh s6 hoc caa mét day n s6 thuc trong mét
khodng (a, b] ta thuc hién mot chu trinh d€ ki€m tra cac s6 x[i] c6 ndm
trong khoang [a, b], néu ding sé thuc hién tinh téng theo thuéat todn
da trinh bay trong bai so 23.

/* CT25 Chuong trinh tinh trung binh trong day so */
#include <stdio.h>

main()

{

int i,n,t;

float a,b,m,x{100];

printf("\n Chuong trinh tinh trung binh\n");
printf(* VAO SO LIEUn");
printf(" a = ");scanf("%f", &a);

printf(" b = ");scanf("%f",&b);

printf(" n = ");scanf("%d",&n);

for (i=0;i<n;i++)
{
printf("x{%d] = “/i);scanf("%f", &x[il);
}

m=0;

t=0;

for (i=0;i<n;i++)
{
if (x[i}>a)
if (x[i]l<b)
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t++;

m+ =x(i);

}
m=mjt;
print{f(* TRUNG BINH TRONG KHOANG [a,b] = %f\n",m);
getch();
return;

}

Trong chuong trinh néu cho cdc cin ab va day n sé thue nhu sau
sé c6 két qua

Chuong trinh tinh trung binh

a=2

b =10
n=4

xf0] = 3.5
x[1] = 4.75
xf2] = -12.45
x[3) = 4.75

TRUNG BINH TRONG KHOANG [a,b] = 4.333333

Bai s6 26 Tinh 100 s6 dAu tién cta cic s§ Fibonacci.

Bai giai Sa Fibonacci dude xac dinh theo cong thic truy hbi sau :

Un = Upq+Un2, n =34 ;u=1.u =2



Ta thuc hién mot chu trinh for dé€ tinh lap va ghi cdc s8 Fibonacci

trong s6 n cho truoc

/¥ CT26 Chuong trinh tinh chuoi FIBONACCI */
#include <stdio.h>

main()

{

int n,i,u(100];

printf("n Chuong trinh tinh cac so FIBONACCI\n");
print{(" VAO SO LIEU \n");
printf(" n = ");scanf("%d",&n);
u(ll=1,
u[2]=2;
for (i=3ii<=n;i+ +)
{
ufi]l=uli-1]+u[i-2];
printf("%d “,ulil);
}
getch();
return;

}
Két qua vdi n = 10 ta e6 cic s6 Fibonacci nhu sau :

Chuong trinh tinh cac so FIBONACCI
VAO SO LIEU

n=10

3581321345589
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Bai s6 27 Xac dinh 6 1dn nhat va s6 cdc s6 duong trong diy n
thuc.

Bai gidai Goi M = max x[i] va t 1 56 cac s& duong trong day s6 da
cho. Dau tién col M = x| va kiém tra didu kién x, > 0 d€ dém cdc s
duong, sau do so sanh M vdi cac gia tr x, d¢ tim gia tri 16n nhat Thuat
toan két thuc khi da kiém tra hét n s6. In gia tri 10n nhdt M va $6 cadc
s6 duong t.

/* CT27 Chuong trinh xac dinh max trong day so */
#include <stdioh>

main(}

{

int ti,n;

float max,x[100];

printf(" Chuong trinh xac dinh so lon nhat'n");
printf(" VAO SO LIEU'n");
printf(" n = ");scanf("%d",&n);
for (i=0;i<n;i++)

{

printf("x{7Zd] = "i);

scanf("%{, &x[i]}:

¥
max = x[0];
t = 0;
for (i=0;i<n;i++)

{

if x[i]1>0)t = t+1;

{

(¥l
b



if (max>x[i) max = max:

else max = x(i];

}
printf(" MAX = %f trong do co %d so la so duongin”,max,t);

getch();
return;

'
Trong chuong trinh néu vao cic dit liéu sau day s& ¢d két qua :

Chuong trinh aac dinh so lon nhat

VAO SO LIEU

n =4

xf0) = 10
if1] = -2557
x/2] = 120
x[3] = 23.65

MAX = 120.000000 trong do co 3 o la so duong

Bai 88 28 Tinh cdc phin ty clia tam gidc Pascal.

Bai giai Tam giic pascal duge xac dinh nhu sau :

o

Co
ciCy
C, CiC}



trong d¢ C% 12 t6 hop chap k trong n phin tit dude xdc dinh theo
cong thue truy hoi :
Ck=Cf_y + €K}
Cat dau of tat ca cac phin ti deu bang 1, dong thai gia thi&t
Ch=1.
Trong chuong trinh c¢6 ham NhiThuc (int n, int p) d& thyc hién tinh
t8 hap C theo cdng thic truy hai.

/* CT28A Chuong trinh tinh tam giac PASCAL */
#include <stdio.h>

int NhiThue(int,int); /* prototype */

main()
{

int n,m,p;

printf("\n Chuong trinh tinh tam giac Pascal\n");
print{(" Cho so m = ");scanf("%d",&m);
for (n=1;n<m+1lin++)
{
for (p=1;p<n+1;p++)
{
printf("%d ", NhiThuc(n,p));
}
printf("\n"); /* De xuong mot dong */
}
getch();
return;

}
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/* Ham Nhi thuc */

int NhiThuc(int n, int p)

{

if (p==1 || p==n) return(l);

else return(NhiThuc(n-1,p-1)+ NhiThue(n-1,p));
}

Két qua néu cho cdc du liéu vao nhu sau vdi chuong trinh CT28A:

Chuong trinh tinh tam giac Pascal
Cho so m = 10

1

11

121

1331

14641

15101051
1615201561
172135352171
182856 70562881
193684126 126 84 36 9 1

/* CT28B Chuong trinh tinh tam giac PASCAL */

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

#define max 15
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main()

{

int t[max], /* Bang mot dong cua tam giac */

n, /* So dong thuc te */
i,j /* Chi so dong, cot */
clrser();

printf("Cho so dong n=");scanf("%d",&n);
if(n >max) n=max;
printf("\n\n p ");
for{i=0;i<n;i++)
printf("%5d" i);
printf("in n'n");
for(i=0;i<=n;i++)
printf("* € £*+m.
printf("\n");
for(i=0;i<n;i++)
{
tlil=1;
for(j=i-1;3>0;-)
t{d=t[}1}+t[];
printf("%2d--",i);
for(j=0;j<=i, 4+ +)
printf("%5d",t[ §);
printf("\n");
}
getch();
return;

}



Két qua cia chuong trinh CT28B :

Cho so dong n = 10

p 0 f 2 3 4 5 6 7 8 9
n

AR KK AR kAR AR LR T H E PR R AR E R IR KOk KKK kA KSR RERE

0 -- 1

1 - 1 1

2 -- 1 2 1

3 - 1 3 3 1

4 - 1 4 6 4 1

S — 1 5 10 18 5

6 - 1 6 15 20 15 6 1

7 -- 1 7 21 35 35 21 7 1

8 -- 1 8 28 56 70 56 28 8 1

9 -- 1 9 36 B84 126 126 84 36 9 1

Bai 88 29 Dao ngugc mot day n s6 thuc.

Bai giai Thuit toin gdm viéc doc day n sé thuc ali], i = 1...n va ddo
nguge chi s6 clia day i = n...1 va in két qua cua day.

/* CT29 Chuong trinh dao nguoc mot day so */
#include <stdio.h>

main()

{

int i,jn;

float tg,a[100];
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printf("\n Chuong trinh dao nguoc mot day so\n");
printf(" Vao so con so cua day so n = ");
scanf("%d",&n);
for (i=1;i<=n;i++)
{
printf(" a[%d] = “,i);
scanf("%f", &ali]);
}
printf("\n Day so dau tien\n");
for (i=1lji<=n;i++)
printf("%5.2f " ali]);
for (i=1,F=n;i<j+ +i,--)

{

tg = alil;
a[i} = a[j,;
a[j = tg;
}

print{("\n Day so dac nguocin”);
for (i=lji<=n;++1)

printf(" %5.2f " a[il);
getch();
return;

}
Trong chuong trinh néu cho n day s6 aj ta sé dudc két qua nhu sau

Chuong trinh dao nguoc mot day so
Vao so con so cua day son = 4

afl] = 12



af2] = 35

af3] = 46

al4] = 78

Day so dau tien

1200 3500 46.00 78.00
Day so dao nguoc

78.00 46.00 3500 1200

Bai 86 30 S&p x&p day n sé thuc theo thd ty tang hodc giam

Bai giai Thuat todn sip xép mét ddy s6 nhu sau :

- Doc mang n sé thuc,

- D€ sap xép ta ldy phan tu dau tién va lan lugt so sanh vdi ciic phan
t\ ti€p theo néu lan hon thi ddi chd cho gia tri cia phin ti so sdnh, tigp

tuc ki€m tra va d6i ché cho dén khi da ki€m tra hét n s6 thuc va ghi
ké&t qud day s6 d3 sdp xép.

/* CT30 Chuong trinh sap xep day so theo chieu giam */
#include <stdio.h>
main()
{
int i, jn;
float ¢t,M[100];
printf("\n Chuong trinh sap xep mot mang n so\n");
printf("Cho n = ");scanf("%d",&n);
for (i=0ji<n;i+ +)
{
printf"M{%d] = ",i}:
scanf("%f", &MIil);
}

o9



for (i=0;i<n;i++)
for {F=0;j<n; j+ +)
{
if (Mfil>MIjD)
{
t=M[i]:
MI[il=M[j;
Mlj=t;
}
}
printf("\n Ket qua sau khi sap xep'n");
for i=0;i<n;i++)
printf("\nM{%d] = %f “.i,M{iD;
geteh();
return;

}

Trong chudng trinh néu ldy n = 5 va cho day 36 m, nhu sau sé cd
ket qua :

Chuong trinh sap xep motmang n so
Chon = 4
Mfo] = 12
M[1] = 45
M[2] = 67
M[3] = 89

Ket quao sau khi sap xep
M{[0] = 89.000000
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M/1] = 67.000000
M[2] = 45.000000
M[3] = 12.000000

Yt b+ e =0

Bai s6 31 Giai phuong trinh trung phuang ax
Bai giai Phuong trinh trung phuong dugc giai theo thuat toan sau:
© delta = b? - dac
Néu delta > 0 cd 2 nghi¢gm: t; = ( -b + sqrt( delta)/ ( 2*a )
t; = ( -b - sqrt(delta)/ ( 2*a)
néu t; = 0 ¢d nghiém thyd nhit x; = Vi
¢6 nghiém thd hai x; = - Vi
néu t; = 0 nghiém thd ba x3 = Vi
nghiém thd tu x4 = - V£,
néu khong sé v nghiém.
Néu delta = 0 cd nghiém kép t = - bi2a
nghiém thi nhit x; = v
nghiém th& hai x; = - v

Néu delta < 0 phuong trinh v6 nghiém.

/* CT31 Chuong trinh giai phuong trinh trung phuong */
#include <stdio.h>

#include <math h>

void main ()

{

float a,b,c,delta,t1,t2 tg;

printf("in Giai phuong trinh trung phuongin™;

printf("in Vao he so0 a = *); scanfi"% " .&a):
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printf(“\n Vao he so b = ") secanf("7 {*,&b:
"), scanf(" % f".&e);

printf("\n Vao he so ¢

delta=b*h4*a*c;

if (delta>=0)

{

if (delta>0) /* Delta duong */
{
t1=(-b+sqrtidelta))/(2*a);
t2=(-b-sgrt(deita))/(2*a);

if (t1>=0)
{
tg=sqrt(tl);

printf("* Nghiem thu nhat x1 = 728.3f\n",tg);
printf(* Nghiem thu hai x2 = %8.3f\n",-tg);

}

if (t2>=0)
{
tg=sqrtit2);

It

7%8.30\n" tg);
%8.3\n" -tg);

printf(" Nghiem thu ba x3
printf(" Nghiem thu tu x4
}

if (t1<0)&&(t2<0))
printf("Phuong trinh vo nghiem\n ");

} /* delta>0 */

else if (delta==0)

{

tl = -b/(2*a);
if (t1>=0)
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{

tg=saqrr(tl)

printf (" Nghiem thu nhat x1 = %8.3f\n". tg):
printf (" Nghiem thu nhat x2 = *8.3An" ~tg):

4
s

else
printf(” Phuong trinh vo nghiem\n™):
y* delta = 0%/

\
[}

else if(delta<n)

printf("Phuong trinh vo nghiem\n").
getch ():

return:

\
i

Trong chuong trinh 31 néu cho cac dit liéu nhu sau ;

Giai phuong trinh trung phuong
Vao he soa =25

Vo he so b =-8.65

Vao he so ¢ = 1.25

Nghiem thu nhat x1 = 1.819
Nghiem thu hal x2 = -1.891
Nghiem thu ba x3 = 0.389
Nghiem thu tu x4 = - 0.389

Bai s6 32 Goi a. b, ¢ |3 ba canh cua mot tam giac 13 cac s6 diong bat
ky. Néu ba s6 dé ¢6 thé 1a cac canh cua ram giae hay tinh dién tich caa
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tam gidc d6. Thu diéu kién dd 14 tam giac thudng hay tam gisc vuéng,
tam gidc can hoac tam giac déu.

Bai giai Thuat toian nhu sau ;

- Doc ba sé dugng a,b,c bit ky, néu chung 1a ciac canh ciia mét tam
giac thi chiéu dai ciia mét canh phai nhé hon téng chidu dai cia hai
canh kia, Néu ding sé tinh nia chu vi cta tam gide theo cong thuc :

a+b+c
2
va tinh dién tich tam gidc theo céong thic Heron :

p:

S = Vp(p-a)(p—b)(p-c)
- Tam gidc 1a vudng néu thod man dinh ly Pitago ?=a" + b’
- Tam gidc la déu khi a = b = ¢, 14 can khi a = b, hoac b = ¢, hoac
c=a

- Trong chudng trinh néu khang théa man digu kién cac canh cia
moét tam giac sé ghi dong chut KHONG TAO THANH TAM GIAC

/* CT32 Chuong trinh tinh tam giac */
#include <stdio.h>

#include <math.h>

main()

{

float a,b,c,p,s;

printf("\n\n\t\tChuong trinh tinh tam giac\n");
printf("Vao a,b,c 1a cac canh cua tam giac\n");
printf("a = ");scanf("%{",&a);
printf("b = ");scanf("%f",&b);
");seanf("%f", &e);

printf("c
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if(a>0&&(b>0)&&(c>0)&&(a<(b+e)&&(b<(a+c))&&(c<(a+b)))
{
printf("\n Ba so da cho la ba canh cua tam giac\n");
if ((a==b)]|(b==0)|[(a==c))
if (a==b)&&(b==¢))
printf("\n Day la tam giac deu\n”);
else printf("\n Day la tam giac can\n");
if ((a*a+b*b==c*c)||(b*b+c*c==a*a)||(a*a+c*c==b*h))
printf("\n Day la tam giac vuong\n");
p=(a+b+c)/2;
s=sqrt(p*(p-a)*(p-b)*(p-c));
printf(" Chu vi tam giac la : %8.2(\n",2%p);
printf(" Dien tich tam giac la : %8.2\n"s);
}
else
printf(* KHONG TAO THANH TAM GIAC\n");
getchO;
return;

}

Né&u cho cdc canh nhu sau sé ¢é két qua :

Chuong trinh tam giac

Vao ab,¢c la cac canh cua tam giac

a=4
b=3
c=5

Ba so da cho la ba canh cua tam giac
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Day la tam giac vuong
Chu vi tam giac la : 12.00
Dien tich tam giac la : 6.00

Bai 88 33 Tinh giai thia n! cia mét s6 nguyén
Bai gidi Theo céng thuc dinh nghia ctia giai thita
n! =nm-1) (n-2)..1
ta s& 1ap mét chu trinh tinh tich theo cong thic truy hdi

p = p.k véi k 12 s8 nguyén, khi k > n sé ra khéi chu trinh va

ghi két qua p.

Ta cting cd thé tinh giai thita theo cong thic dé quy bang cdch dinh

nghia ham GTDe quy (n) va ham Giai Thua (n) theo céng thidc truy hbdi.

Chuang trinh t8 chdc tinh giai thita theo eéng thuc lap va theo giai

thita dé quy.
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/* CT33 Chuong trinh tinh giai thua */
#include <stdio.h>
long GiaiThua(int);
long GTDequy(int);

main()

{

int n;

tt: printf("\n Cho mot so nho hon 16 n = “);scanf("%d",&n);
printf("\n Giai thua cua %d la : %20ld\n",n,GiaiThua(n));
printf("\n Giai thua de quy cva %d :%201d\n",n,GTDequy(n));
printf(" Tiep tuc hoac stop (go 1 hoac 0) :");scanf("%d",&n);
printf("\n");



if (n==1) goto tt;
getch();
return,;
}
long GiaiThua(n)
int n;
{
long s=1,i;
if (m==11|{ n==0)
return(l);
else
{
for (i=1;i<=n;++i) 8 *=i;
return{s);
i
}

long GTDequy(n)

int n;

{

if (n==1}|n==0) return(l);
else return(n*GTDequy(n-1));
}

Né&u cho n ta duge két qua nhu sau :
Cho mot so nho hon 16 n = 10

Giai thue cua 10 la : 3628800

Giai thua de quy cua 10 ; 3628800
Tiep tuc hoac stop ( go 1 hoac 0 ) : O
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Bai $6 34 Xdc dinh cic =6 nguyén t6 trong khoang tit 1 dén n vai
n la s6 tu nhién cho trudc.

Bai giai Cé nhidu thuat todn khic nhau dé tim cAc s6 nguyén td
trong khodng 1 dén n.

Thuat toian cta Eratosthéne nhu sau :

Tut tap cAc s6 nguyén tit 1 dén n moi 1an gap mo6t s6 nguyén t6 sé
bi loai trir ra khoi tap nay tat cd cdc s6 1a boi clia sd nguyén t8 nay.
Eratosthéne 1a nha toan hoc tir thdi chua c6 gidy viét. Vi vay bai toin
tim s6 nguyén t5 dugc éng dat ra va thuyc hién trén mat dat bing cich
ké mot day & trong dd ghi cde s6 tu nhign tit 1 dén n. S8 nao khéng phai
la 86 nguyén td thi bi loai ra bing cach choc mét 16 vao 6 do d€ xda di.
Két qua trén mat dat 16 chd nhu mét cai sang lgc cac s8, vi thé bai toan
co tén la Sang Eratosthene.

Chudng trinh CT34A x4c dinh cdc s6 nguyén t8 tit 1 dén n.

/* CT34A Sang Eratosthene dynamic */
#include <stdio.h>

#include <conioh>

#include <stdlib.h>

#define true 1

#define false 0

main{)

{

unsigned n, /* So luong cac so nguyen */
*Gachdi, /* con tro cac so khong ngto */
soNgto,
1

int na; /* Bo dem so cua sang */
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/¥ Cho n va dinh vi mang */
clrser();
do

{

printf(\nCho so luong cac so can xet n = ");
scanf("%u",&n);
Gachdi = (unsigned *)malloe((n+1)*sizeof(unsigned));
if (Gachdi == NULL)
printf("\nKhong du bo nho'in");

}

while (Gachdi == NULL);

/* Khoi tao sang */

for (i=1;i<=n;i++) /* Gan cac so 0 cho sang */
Gachdifi]l = false;

Gachdi[l] = true; /* Gach so 1 vi khong la so nguyen to */

/* Chuyen vao sang */

soNgto = 1;
while (soNgto*soNgto<=n)
{

while (Gachdi[+ +soNgto) && soNgto<n) {}
/* Tim so dau tien khong bi Gach di */
for (i=2*soNgto;i<=n;i+=soNgto) /* Gach cac boi so cua so
ngto */
Gachdi(i) = true;
}
/* Hien thi ket qua */
printf("\nGiua 1 va %d co cac so nguyen to la : \n\n",n);

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

if ( 'Gachdi[i]) /* Khong nam trong mang gach di - do la so
ngto */

{

printf("%6u" i);

na++ ;

if(na%150==0) /* Mot trang man hinh chua 15 dong = 150 so
ng to */

{

printf("\n"); /* Xuong dong sau khi het mot trang */

printf("An mot phim bat ky de xem tiepn");

getch();

}

else

if (na%10==0) printf(\n"); /* 10 so mot dong */

}

printf("\nTrong khoang tu 1 den %d co %d so nguyen to.",n,na);

getch();

return;

}
Néu cho n ta dugc két qua nhu sau :

Cho so luong- cac so can xet n = 25

Giua 1 va 25 co cac so nguyen to la :
2367111317 1923

Trong khoang tu 1 den 25 co 9 so nguyen fo.
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Chuong trinh CT34B xac dinh cac s6 nguyén t6 trong mot khoang

(n1,n2]

/¢ CT34B Chuong trinh Sang Eratosthene */
#include <stdio.h>
#include <conio.h>
main()
{
int i.jnl,n2 na;
clrser();
printf("\nChuong trinh tim so nguyen to giua khoang 2 so\n"),
printf("\nVao so tu nhien thu nhat nl =");
scanf("%d",&nl);
printf("\nVao so tu nhien thu hai n2 (n2<=32767) = ");
scanf("%d", &n2);
na = 0,
for (i=nlji<=n2;i++)
{
for (;=2;j<=i-1,1++)
if (i%F==0) goto aaa;
printf("Zdit".1);
na++:
if (na%150==0) /* Mot trang man hinh chua 150 so
nguyen to *;
{
printf("\n"); /* Xuong dong sau khi het mot trang */
printf("An mot phim bat ky de xem tiep\n“);
getchit ;
}
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aaa:;

getch();

return:

Két qua chuong trinh sé la :

Chuong trinh tim so nguyen to giua khoang 2 so
Vao so tu nhien thu nhat nl = 10

Vao so tu nhien thu hai n2 (n2 < = 32767 ) = 25
11 13 17 19 23

Bai 88 35 Lap chuong trinh thue hién cdc phép tinh cong, trit, nhan,
chia, khai cdn bac hai va lay thita bac n cia sé phic
Bai giai Cung nhu ngon ngit PASCAL, ¢ ngén ngit C khdng cé dinh
nghia 38 phuc. Tuy vay chung ta cing cd thé thuc hién cdc phép tinh
d6i véi cic s6 phie bing cdch dung céc cdu tnic ¢6 dang :
struct {
float re;
float im;
}sophuc;
Ta xay dung cdc ham thuc hién cdc phép tinh déi véi s6 phuc theo
thuat todn sau :
Congtrit (x1 xiy1 )+ (x2xiyz) = (x1 2 x2) +i(y1 £y2)
NRén (x1 £ iy1 X xz = iy2 ) = (x1x2 - y1y2 ) +i ( x1y2 + x2y1)

X1 +iyt xmz+yy2  i(yixz -~ xiy2)

ot diyd | B+

Chia
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Can bac hat x + iy =1 a + ib )”2’ trong wu
[ /2 + (@/2)" + (bi2yyle ) 2
[ -a2 + ((a/2)° + (h/2)A 2 Ve

X

y
néu a > 01ta tinh x va y = b2x

néu a < 0ta tinh y va x = b/2y
Luy thira (a + ib Y = r"e™ = 1" (cos n6 + isin nf)
Trongdé r = (a +bb2 )2

8 = arctg 3

Trong chuong trinh CT35 gdm td chde thuye hién 5 ham sau :

- Téng hai s6 phic

- Tich hai s6 phuc

- Thuong hai sé phuc

- Can bic hai cta mot 6 phic

- Luy thira bac n cia mét s6 phire

Chuong trinh chinh gbm viéc dua cac s&§ phie can tinh , goi 5 ham

va ghi két qua.

/* CT85 Chuong trinh tinh toan so phuc */
#include <stdioh>
#include <math.h>
typedef struct { /* cau truc so phuc */
float re;
float im;
} sophuc;
void TONG(sophuc,sophuc,sophuc); /* prototype ham phuc */
void HIEU(sophuc,sophuc,sophuc);
void TICH(sophuc,sophuc,sophuc);
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void THUONG(sophuc,sophuc,sophuc);
void CAN(sophue,sophuc);
void LuyThua(sophuc,sophuc};

main ()

{

sophuc x,y,z;
printf(" Vao so phuc x\n");
prntf("x.re = "),
scanf{("%f*,&x re);
printf("x.im = "),
scanf(C*%f", &x.im);
printf(* Vao so phuc y\n");
printf("y.re = "),
scanf("%f",&y.re),
printf("y.im = "),
scanf(C"%f, &y.im);
z.re=0;

zim=0;
TONG(x,y,z);
TICH(»,y,z);
THUONG(x,y,z);
CAN(x,z2);
LuyThua(x,z);
getch();

return;

}



void TONG({sophuc a.sophuc b,sophuc ¢)

{

cre=are+b.re;

cim=a.im+b.im ;

printf(" Tong la (%6.10 + J%5.1f)\n",c.re,c.im);
return;

}

void HIEU(sophuc a,sophuc b,sophuc c)

{

c.re=a.re-b.re;

cim=a.im-b.im;

printf(" Hieu la (%6.1f) + {%5.1)\n",c.re,c.im);
return;

}

void TICH(sophuc a,sophuc b,sophue ¢)

{

c.re=a.re*b.re-a.im*b.im;
cim=a.re*b.im+a.im*b.re;

printf(* Tich la {(%6.1f) + {%5.1f)\n",c.re,c.im);
return;

}

void THUONG (sophuc a,sophuc b,;sophuc ¢)

{
c.re=(a.re*b.re+a.im*b.im)/(b.re*b.re+b.im*b.im);
¢im=(a.im*b.re-a.re*b.im)/(b.re*b.re +b.im*b.im});
printf(" Thuong la (%6.11) + (%5.1f)\n"c.re,c.im);
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return;

}

void CAN(sophue a,sophuc )
{
printf("Khai can mot so phuc : \n"):
printf("Cho so phuc : \n"};
printf("co phan thue : “):
scanf("%f", &a.re);
printf("co phan ao : "),
scanf("%f",&a.im);
if (are>0)
{
c.re=sqrt(a.re/2+sqrt(((a.re/2)*(a.re/2)) +((a.im/2)*(a.im/2))));
c.im=a.im/(2*c.re);
}
else
{
cim=sqrt(-a.re/2+sqrtiiiare/2)* (a.re/2))+(1a.im/2)*(a.im2) ).
c.re=a.im/(2*c.im);
}
printf(” Can la (%6.10) + J%5.1H)'n".c.re,cinn;
return;

}

void LuyThua(sophuc a,sophuc ¢}
{
int n;

float r.t;



printf("Luy thua mot so phuc : \n");
printf("Cho so phuc : \n");

printf("co phan thuc : *);
scanf("%{",&a.re);

printf("co phan ao : "}
scanf("%f",&a.im);

printf("Cho bac cua luy thua n = *);
seanf("%d",&n);

sqrt((a.re*a.re)+(a.im*a.im));

r

t = atan(a.im/a.re);

cre = }')ow(r,n)*cos(n"t);

cim = pow(r,n)*sin(n"t);

print{("Luy thua bac %d cua so phuc (Zf)+ (%f) la\n",n,a.re,a.im);
printf(" (% ) +j%NH\n",c.re,c.im);

return;

}

Vao so phuc x

xrre =5

xim = .75
Vao so phuc y

y.re =675

yim = 195
Tongla(118)+jr-62)
Tich la (43.1 ) + j (-444 )
Thuong la (0.5 ) +j (-1.2 )

Khai can mot so phuc ;

Cho so phuc :
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co phan thuc : 5.75

co phan ao : -12.25
Can lo(31) +j(-2.0)

Luy thua mot so phuc :

Cho so phuc :

co phan thuc : 8.25

co phan ao : -7.15

Cho bac cua luy thuan = 3

Luy thua bar 3 cua so phuc ( 8.250000 ) + j( -7.150000 ) la
( -703.766357 ) + j ( -1094.414795 )

Bai s§ 36 Giai phudng trinh bac hai véi ab,c 1a cic 36 phdc dang
ax’ +bx +c =0

Bai gidi Ta 4p dung thuit todn giai phuong trinh bac hai quen

thude vai didu kién cdc hé s§ a,b,c vA nghigm duge bi€u dién dudi dang
ciu tric cd hai thanh phAn thuc vd Ao nhu trong bai s§ 35
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/* CT36 Giai phuong trinh bac hai he so phue */
#include <stdio.h>
#include <math h>
typedef struct {
float real;
float imag;
} sophuc;
main ()
{

sophuc ab,¢,s1,52,u,v,w,

double r;



print{(*Vao so phuc a\n");

printf("a.real = ")

scanf("%{",&a.real);

printf("a.imag = ");

scanf("%{",&a.imag);

printf("Vao so phuc b\n?

printf("b.real = ");

scanf("%f",&b real);

printf("b.imag = ");

scanf("%f",&b.imag);

printf("Vao so phuc c\n");

printf("c.real = *) ;

scanf("%{",&c.real);

printf("c.imag = ");

scanf("%f{",&c.imag);

u.real =h.real*b.real-b.imag*h.imag-4*a.real*c.real +4*a.imag®c.imag;
u.imag = 2*b.real*b.imag-4*a.real*c.imag-4*a.imag*c.real;
r = sqrt(u.real*u.real+u.imag*u imag);

vreal = sqrt((r+u.real)/2);

vimag = (u.imag<0)?-sqrt((r-u.real)/2) :sqrt((r-u.real)/2);
w.rea]l = (-b.real - v.real) / 2;

w.imag = (-b.imag - v.imag) / 2;

u.real = (-b.real + v.real) / 2;

wimag = (-b.imag + v.imag) / 2;

T = areal®areal + a.imag*a.imag;

8l.real = (areal*w.real + a.imag*w.imag) / r;

slimag = (a.real*w.imag - a.imag*w.real) / r;

82real = (a.real*u.real + a.imag*u.imag) / r;
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s2.imag = (a.real*u.imag - a.imag®u.real) / r;
printf("Phuong trinh co hai nghiem la\n");
printf("sl = (%6.2f) + J%6.20\n",3l.real,sl imag);
printf("s2 = (%6.2f) + [726.2f)\n",s2.real,s2.imag);
getch();

return;

}

Ké&t qua néu ta dua dic dit lieu vao CT36 sé co k&t qua nhu sau :

Vao so phuc a
areal = 1.75
a.imag = 3.25

Vao so phuc b
b.real = -4.12
b.imag = 5.75
Vao so phuc c
creal = 1.25

cimag = 2.15

Phuong trinh co hai nghiem la
sl =(-0.10) + j( 0.30 )
$2 = (-0.74) + j(-202)

Bai 88 37 Tinh tdng va tich cla hai s§'phdc dung con trd

Bai giai Cung nhu cac bai toan ddi vdi s phic, ta cin dinh nghia
moét cAu tric ki€u
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struct
{ double real;
double imag;
} sophuc;
Dé thuan tién ta xay dung hai ham tinh L()'l:lg va tich ¢ bién la cac
con trd dang :
void TinhTong ( sophuc * | sophuc * | sophuc * )

void TinhTich ( sophuc * | sophuc * | sophuc * )

/* CT37 Chuong trinh tong va tich hai phuc so dung pointer */
#include <stdio.h>
typedef struct
{ double real;
double imag;
} sophuc;
void TinhTong(sophuc *,sophuc * sophuc *);
void TinhTich(sophuc *sophuc *,sophuc *);

main()

{

sophuc z1,z2,tong,tich;

zl.real = 0.5; z1.imag = 1.0;

z2real = 1.0; z2.imag = 1.0;

TinhTong(&z1,&22 &tong);

TinhTich(&z1,&22, &tich);

printf("Hai so phuc (%4.2f) + {%4.2f) va (%4.2f) + %4.2f)\n",
z1 real,z) imag,z2.real,z2.imag);

printf("co tong la (%4.20)+ {%4.2f) \n".tong.real tongimag);

printf("co tich la (%4.20)+ %4.2f) \n\n" tich real,tich.imag);
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printf(‘ an Enter de tiep tuc \n");
getch(); /* Dung man hinh de xem ket qua */
return; /* Phai co cau lenh nay neu dung TC version 2.0 */

}

void TinhTong(sophuc *x,sophuc *y,sophuc *tong)
{ .

tong->real = x->real + y->real;

tong->imag = x->imag + y->imag;

}

void TinhTich(sophuc *x,sophuc *y,sophuc *tich)

{

tich->real = x->real * y->real - x->imag * y->imag;
tich->imag = x->real * )‘l—>imag + x->imag * y->real;

}

Cac dit liéu dua vao trong chuong trinh va cho ta két qua nhu sau:

Hai s0 phuc (0.50) + j(1.00) va (1.00) + §(1.00)
co tong la (1.50) + j(2.00,
co tich la 1-0.50) + j(1.50)

an Enter de tiep tuc



Chuong 3

pO HOA

Kha nang d3 hoa phong phii 14 mét trong nhitng vu di€m ndi bat cia
ngon ngi C. Chuong nay sé gidi thiéu mot s chuong trinh vé cac ham

giai tich trong mat phing va trong khéng gian.

Trude hét ta cin phan biét man hinh & ché do dd hoa. O ché do van
bdn man hinh dugc taoc bdi cic 6 thudng c6 25 hang va 80 cot. Mbi 6
bi&u dién cho mét ky tu. Gdc trdi phia trén Ung v6i 6 (1,1) va s6 cot theo
chiduv tit trai sang phai, s6 hang theo chidu tit trén xudng dudi (hinh

3-1).

1.1
_———

o (ky 1)

y (hang)

g6c cla s6

-,l- man hinh

PPN ———————
ss oss o
PEREPS

pixet g0,0)
o

Ché da vin ban

Ché d& dd hoa




O ché& dé @6 hoa, man hinh gém ma tran cac diém sang (pixel), Méi
di€m c6 kha nang tao nén mot hay nhicu mau Tuy theo ¢ché dé do hoa
va loai man hinh s dung chidu rdng va chiéu cac cia ma tran diém
sang co thé 1a 640x350 (EGA 16 Color mode 1, 640x480 (VGA 16 Color
mode! Gdc toa d¢ d gde trén phia trdi. chigu ox tir trai sang phai . chieu
oy tu trén xudéng dudi. Clta s8 man hinh ditgc xac dinh bang
setviewport la hinh chit nhat chia moi dusng vé. Cdc dudng nam ngoai
cla s6 nay sé bi xén mat. Trén hinh 3-1 v& cdta 58 man hinh ¢ gida man

D& xay dung mét chudng trinh db hoa dau tién ta phai khoi tao hé
thong d6 hoa, xdc dinh loal man hinh, mét d8 hoa sé si dung. Tiép theo
can xdc dinh mau nén, mau dudng vé, mau tb. ki€u té, cudi ciing 14 bigu
dién cac ham gial tich theo cdc toa d6 sac cho ¢d thé st dung dude cac
ham cua ché dé d6 hoa. Khdi tac ch& d6 do hoa biang

initgraph ( &graphdriver, &graphmode, “ " );
trong dé graphdriver la m6t bién nguyén chia gid tri s6 cta thiét bi
man hinh hoac chia hang DETECT, graphmode 1A mét bién nguyén.
Khi graphdriver chia gia tri s cua thiét bi man hinh thi graphmode
chia mét trong cac mét do hoa tuong dng vai man hinh nay. Khi noi
dung ctta graphdriver bang DETECT thi khéng cin khdi dau cho
graphmode, " " la tén cia thu muc chua bo chuong trinh db hoa.

Dé chon mau nén ta dung ham setbkcolor (color). Dé chon mau
dutng veé ta ding ham setcolor (color). D& chon kifu t6 va mau to ta
dung ham setfillstyle (pattern, color). Trong ca ba trudng hdp color fa
bién nguyén chda ma clia mau. Bién pattern chita ma clia mau to.
Trong phan phu luc ¢ giéi thiéu mot s6 ham dd hoa thong dung.

Bai s6 38 Ve dudng bi€u dién ham y = f(x)
('ng dung vé cho vy = sinx

sinx

X
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Bai giai Day ]a ham mot bién cho dudi dang tuimg

D& khéi tao ché d6 46 hoa ta diing ham intKhoiTaoDolloa ( veid »
trong d6 ¢6 duny cau lénb if dé xac dinh loai man hinh st dung ¢d phai
thuéc loai VGA hoac CGA khéng Dung setbkeolor (CYAN) dé dat mau
nén va md cira s man hinh bing setviewport (0, gelmaxyi2, getmaxxs(,
getmaxy(). 0 ); cho phép vé hinh ci ngoai cua s6 Vé truc x. truc y. viét
tén truc x va y cang nhu géc 10,0

Dung settextstyle d€ dinh ki€u chif cho dong DO THI Y = fiX)

Dé vé d6 thi ham y = fix! can phai cho x bién thién mot lugng Ax
va tinh gia tri hAm y tuong ing. D€ lam diéu nay chi can mét chu trinh
for d€ bién d6i x,y. K&t quéa ta dude maot day tri 6 x.y D& ve tung diem
ta dung ham putpixe] (x.y,color). ¢ day x.v 1a cap gia tri x.y nguyén va
color 1a mau duong mudn ve.

#* CT38 Chuong trinh ve ham v = fix) */

#include <stdlib.h>
#include <math.h>
#include <graphics h>
#define pi 3.14159255
#define TileX 20
#define TileY 100

int i.x.y;

float t;

int KhoiTaoDoHoa(void);

main()

{

KhoiTacDoHoat )
setbkeolor(CYAN);
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/* Mo cua so va cho phep ve hinh ca ngoai cua so */

setviewport(0,getmaxy()/2, get maxx(),getmaxy(),0);

setcolor(LIGHTRED);

outtextxy(getmaxx()/2,10,7(0,0)");

setcolor(RED);

moveto(getmaxx()/2-5,10); /* Chuyen con tro ve goc va ve
truc Y */

linerel(0,-(getmaxy()/2-20));

outtextxy((getmaxx()/2-5),-(getmaxy()/2-20),"y");

moveto(getmaxx()/2-5,10); /* Chuyen con trorve goc va ve
truc Y ¥/

linerel(0,getmaxy()/2-60);

moveta{0,0); /* ve truc X */

linerel(getmaxx()-10,0);

outtextxy(getmaxx()-10,0,"x");

setcolor(BLUE);

settextstyle(TRIPLEX_FONT,HORIZ DIR,3),

outtextxy(200,200,"DO THI Y = F(X)");

for (i=1;i<=2000;i++) /* Ham y = sin(x) ¥/

{

x = (int}(2*pi*i*TileX/400);
y = - (int)(sin((2*i*pi)/4D0)*TileY);
putpixel(x,y,YELLOW);
}

getch();

for (i=1;i<=2000;i++) /* Ham y =sin(x)/x */
{
t = pi*y;
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x = (int) (t*TileX/400+320);
y = - (int)(2*sin((t}/400)*Tile Y/t *200);
putpixel(x,y, WHITE);
}
getch();

closegraph();
return;

)

int KhoiTaoDoHoa(void)
{
int graphdriver = DETECT, graphmode, error_code:
initgraph(&graphdriver, &graphmaode, " \\bgi");
error_code = graphresult();
if (error_code!= grOk)
return(-1); /* Khong phai man EGA hoac VGA */
if ((graphdriver!= EGA) && (graphdriver'= VGA))
{
closegraph();
return 0,
}
return(l);

}

Dé vé ham y = sinx ta chon ty lé xich cda x 1a 20, cia y 1a 100.

. sinx L .
Ham vy = —~ véi x € [0,20] co dang bidu dién trén hinh 3-2.
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SINX
Hinh 322 y = ~

Bai s§ 39 V& duong bigu dién ham xdc dinh theo tham s6
x = f(t)
y = gt
Ung dung vé dd thi ham hypacycloide x = cos(t)
y = sin3(t), te[0,2n)

ham trochoide x = 2t - 3sin(t)
y=2-3cos(t), t €[ -99]va
ham x = (1+cos’(t)).sin(t)
y = sin(t).cos(t), t € [ 0,27 ]

Bai giai Cac duong cong theo tham s8 duge xac dinh bing hai
phuong trinh. Bing cach bién thién tham sé t ta duge day cdc cap (x,y)
tuong dng réi dung ham putpixe! (x,y, color) ; d€ vé lién tiép cdc diém.
Ta nhan thdy ham y = {(x) 12 mét truang hop riéng cia cac ham thong
a6 khi ldy x = t ta dugce -

[x=t
%y=g(t)=g(x)
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/* CT39 Chuong trinh ve duong cong theo tham so */

#include <stdlib.h>
#include <math.h>
#include <graphicsh>
int i,x,y;

int KhoiTaoDoHoa(void);

main()

{

float t;

KhoiTaoDoHoa();

setbkeolor{ CYAN);

/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(0,getmaxy()/2,getmaxx(),getmaxy(),0);
setcolor(LIGHTRED);
outtextxy(getmaxx()/2,10,"(0,0)");

setcolor(RED);

moveto(getmaxx()/2-5,10); /* Chuyen con tro ve goc va ve truc Y */
linerel(0,-(getmaxy()/2-20));
outtextxy((getmaxx()/2-5),~(getmaxy()/2-20),"y");
moveto(getmaxx()/2-5,10); /* Chuyen con tro ve goc va ve truc Y */
linerel(0,getmaxy()/2-60);

moveto(0,0); /* ve truc X ¥/

linerel(getmaxx()-10,0); .

outtextxy(getmaxx()-10,0,"x");

setcolor(BLUE);

settextstyle(TRIPLEX_FONT,HORIZ DIR,3);
outtextxy(200,200,"DO THI HAM THEO THAM SO,



for i=0;i<=1000:i++; /™ Duong Hypocycloide */

{

t = 0.00628%i;

x = (int¥(cos(ti*cos(t)*cos(t)*120+320);
vy = (int)(sin(t)*sin/t)*sin(t)*120);
putpixel(x,y, YELLOW);

}

getch();

for (i=-1000;i< =1600;i+ +) /* Duong Trocoide */
{
t= 0.01%*;

90

x = (int)((2*t-3*sin(t))*15+320);
y = -(int) ({2-3*cos(t))*10);
putpixel(x,y, WHITE);

}

getch();
for(i=0;i<=1000;i+ +) /* Duong so 3 ¥/

{

t= 0.00628%i;

x = (int)(((1 +cos(t)*cos(t))*sin(t))*150+ 320);
y = (int)(sin(t)*sin(t)*cos(t)*200);
putpixel(x,y,RED),

}

getch();
closegraph();

return;

b



int KhoiTaoDoHoa(void)
{
int graphdriver = DETECT. graphmode. error_code:
initgraph(&graphdriver, &graphmode, " bgi");
error_code = graphresult();
if (error_code'= grOk)
return(-1); /* Khong phai man EGA hoac VGA */
if ((graphdriver'= EGA) && (graphdriver'= VGA))
{
closegraph();
return O;
}
return(l);

}

Ké&t qua ta duge cac dudng bi€u dién sau day (hinh 3-3.a, b va ¢).

Hinh 3-3 o Dudng hypocycloide x = cosa(t)

y = sin(t)
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U ' T -

Hinh 3-3 b Budng trochoide  x = 2t - 3sin(t)

y 2 - 3cos(t)

it

Hinh 3-3 ¢ DUdng x = (Hcas2(t)jsin(t)

it

y = sin2(t}caos(t

Bai s8 40 Bigu dién dudng cong theo toa dé cuc r = f(8)

Ung dung vé dudng xodn dc Archimede r = 6, 6 € [0,40]
vii dudng hoa hdng bén canh r = sin29 |, 6 € [0,27]

Toa d6 cuc r,8 va toa do xoy duge bi€u dién trén hinh 3«4.
Ta c6 quan hé  x = rcosf

y = rsinf
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va trd vé viéc vé \%
do thi ham sd theo v ﬂ\
tham s6. Ta dung
chu trinh for dé bién

dugc cdc cap X.y ung 0
voi mél gia tri can 4. >

|
i
|
déi gdc 6 két qua thu |

Db thi thu duoce vé
trén hinh 3-5a vab Hinh 51

/* CT40 Chuong trinh do hoa theo toa do cuc *¢

#include <stdlib h>
#include <math h>
#include <graphics h>
int i,x.y:

int KhoiTacUaoHoatvoidy.

main()

{

float r, teta;

KhoiTaoDoHoa():

setbkeolort WHITE);

* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(0 getmaxy()/2, getmaxx(), getmaxy(),0);
setcolor(LIGHTREDY,
outtextxy(getmaxxi)/2.10,"0.00"):

setcolortRED);

moveto(getmaxx):2-5.10): ¥ Chuven con tro ve goc va ve truc Y */

linerelt 0.~ getmaxyi) 2-201;



outtextxy((getmaxx()/2-51.-(getmaxy(1/2-201."y"},;
movetotgetmaxx{)/2-5,10): :* Chuyen con tro ve goc va ve truc Y *;
linerel(0,getmaxy()/2-60);

noveto(0,0), i* ve truc X *

linerel(getmaxx()-10,0};

outtextxy(getmaxx)-10,0,"x"},

setcolor(BLUE);

settextstyle(TRIPLEX FONT,HORIZ DIR,3);
outtextxy(200,200,"DUONG CONG THEO TOA DO CUC "

for (i=0i< =2000;i++) /* Duong xoan oc Archimede */

{
teta = 0.02%i;
x = (int)(teta*cositeta)*3+320);
y = -(int)(teta*sin(tetar*3);
putpixel(x.y,CYAN),
}

getch();

for(i=0;i<=2000;i+ +) /* Duong hoa hong 4 canh */
{
teta=0.00628*i;
x = (int)(sin(2*teta)*cos(teta)*150+320);
y = (int)(sin(2*teta)*sin(teta)*150);
putpixel(x,y,RED);
}

getch();

closegraph();
return:

}

94



int KhoiTacDoHoaivoidi
{
int graphdriver = DETECT, graphmode, error_code;,
initgraph(&graphdriver, &graphmode, " bgi"/,
error_code = graphresult():
if (error_code!= grOk)
return{-1); /* Khong phai man EGA hoac VGA ¥/
if ((graphdriver'= EGA) && (graphdriver'= VGA))
{
closegraph);
return O;
}
return(l);
}

)
-/

&

|

Hinh 353 r=4 dudng x0an dc Archimede
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T

Hinn 3-5 b r = =n28, dudng hoa hbéng bén canh

Bai 88 41 Ve dudng cong cycloide

Mbét dia tam Q ban kinh r quay bén trong va tiép xdic véi vong tron
tam O bdn kinh R.

Di€m M trén dia moé ta duong r“"
cong cycloide (hinh 3-6)

Puong cycloide la truang hap MY
riéng ciua dugng cong theo tham : Sr

@
vi

s8. Goi M la vi tri cia di€m cin

tim quy dao, O 14 tAm dudng tron,
0 ]a tAm cua dia. Goi d = QM la
khoang céc£x gitta M va tam dia va
dard = k 10 Nhu vay khi k bién -
thién giva 0 va 10 diém M chay ti
tam vong tron dén chu vi. Khi k

cang gan 10 dudng cong cang RY
nhon nguoe lai k cang gan O
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dudng cong cang tron. Ta co .
OM = OQ + QM
x = | R-1)cosf + decosi® + p?
y =1 R -rosinf + dsind + o

Vi dia quay trong vong tron ta ¢o ry = -R4. Khit ¢ ta duge

kr R
¥ = (R -ricosf + — cos{( 1 - — 8]
10 T

(R )'H+kr' 1 R6‘]
= - 3 — 3 - — )
y risin 10 infc .

n
ChonR=l,détr=ﬁtacd:

(1 n) g + k 2 {¢1 ')9
= - = 3 — (] - —
X N o 10?\.005\ N
e 1R e+ ke sinll - Ny
y = —N,am lONsm[( -

Day la phuong trinh tham sé theo 8. Cho 8 bién thién tu O dén 2x,
phu thudc vao tri sé cia n, N va k ta duadc cac quy dao cycloide khac
nhau (hinh 3-7)

/* CT41 Chuong trinh ve quy dao Cycloide */
#include <stdlib.h>

#include <math h>

#include <graphics.h>

int i,x,y;

int KhoiTaocDoHoa(void);

main()

{

int n,N,k;

float teta,

printf("\n Vao du lieu "):
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printf("\n Cho n —"): scanf("”%d". &n).

printf(*\n Cho N ="): scanf(""d" . &N):

printf(“\n Cho k = "). scanf(""sd",&X):
KhoiTaoDoHoea():

setbkcolor(CYAN):

/* Mo cua o va cho phep ve hinh ca ngoai cua so */
setviewport(0, getmaxy()/2, getmaxx().getmaxv(),0).
setcolor(LIGHTRED):
outtextxv{getmaxx()/2,10,(0.0)"):

setcolor(RED):

moveto(getmaxx()/2-8,10): /* Chuyen con tro ve goc va ve truc Y */
Linerel(0.-(getmaxy()/2-20)):
outtextxv((getmaxx()/2-5), -(getmaxy()2-20)."v"):
moveto{getmaxx{)/2-5),10). /* Chuven con tro ve goc va ve truc Y */
linerel(0.getmaxv()/2-60):

moveto(00). /* ve truc X */
linerel(getmaxx()-10.0):
outtextxy(getmaxx(}-10,0"x");

setcolor(BLUE):

settextstyle(TRIPLEX_FONT HORIZ_DIR.3).
outtextxy(200.200,"DO THI QUY DAQ”):

for (1= 0:1<=1000:1+ +)

i
]

tera = 0.00628*1:
X —(nt}((1-n/N)*cos(teta)ytk*n*cos({1-N/n)*teta)/(10*N))
*150 + 320):
§ = (n(((1-n/N)*sin(teta)+k*n*sin((1-N/n)*teta)/{ LO*NH*150).
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putpixelix y YELT.OW):
}

getchi);

closegraph():

return;

}

int KhoiTaoDoHoa(void)
{
int graphdriver = DETECT, graphmode, error_code,
initgraph(&graphdriver, &graphmode, “.ibgi"s;
error code = graphresult(;
if terror_code!= grOk)
return(-1); /* Khong phai man EGA hoac VGA *:
if ({(graphdriver!= EGA) && t(graphdriver!= VGA)
{
closegraph();
return Q;
}
returntl);

}

Bai s8 42 V& mat trong khong gian ba chigu han hai bién z = f(x,y).
Truong hop cu thé z = 5sinxsiny

Bai gidi Ta cin tim cach bi€u dién khong gian lén mat phing. Vi
man hinh chi ¢6 hai chigu, d& vé hinh khéng gian ba chigu ta phai chiéu
khéng gian 1én mat phing. C3 nhiéu phuong phap chiéu, d day ta su
dung phép chigu song song. Man hinh cd toa d6 OXY va toa do khéng
gian oxyz ( hinh 3-8 ) Oz la truc thang dung. goc gitta oX va ox 13 « ;7dc
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N=96 N=36
K=8,64,2 K=6
Hinh 2-7

oX va oy 12 8. Di€m O (X,,Yo) ¢6 toa d2 man hinh la :

Oo = XOI'+ YJ

= cos(a)I_'+ sin(a)f

7= cos(B)T + sin(8)T
=-7

ol

Goi M 1a mot diem 0
trong khéng gian cdc
toa d6 la cdc s6 thuc
(x,y,2).

X
N
\

Chiéu lén mat phing
man hinh c¢d toa db

.
(X,Y) -~
oM = xi+ yJ+ zK T
OM = XI’+ YJ. Hinh 3-8
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Ta dugc cdc cong thic chuyén tu toa dd khong gian vé toa d5 man
hinh :

X
Y

Xo + xcos(a) + ycos(f)

"

Yo + xsin(a) + ysing) - z

Trong hé thong ta xac dinh mét diém trong khong gian bing 2 s
thuc va 5 s6 nguyén :

- hai s6 nguyén cho toa d6 géc O trong OXY
- ba 56 nguyén tinh biang pixel cho cic don vi trén truc ox,o0y,0z
- hai s8 thuc chi géc giita OX va cac truc ox,0y. Trong chuong
trinh toa d6 man hinh duge dinh nghia bing chu tric gr3_toado.
D€ chuyén toa dé ciin xay dung hai ham :
int X (double x, double y, double 2z)

int Y (double x, double y, double 2) theo cac cdng thitc chuyén
toa do.

Ham cin vé dugc dinh nghia bing ham hai bién dang :
double ham ( double x, double y );

Mat duge bi€u dién bang day lién ti&p cac dudng cong cit bing cdce
mit phdng song song theo mat xoy hoac yoz tuy theo vi tri ciia ngudi
quan sit. Mdi dudng cong duge tao nén bdi day cdc doan thing ndi voi
cdc di€m tinh todn trén mat. Da s6 mat voi d6 chinh xdc chdp nhan cin
vé khodng 50 dudng cong va s6 difm tinh toan khoang 100.

Dé mat bi€u dién d& quan sit nén loai bé cac dudng khust theo
nguyén ly sau day :

Theo dudng vé ta xdc dinh hai duang bién bidu dién cdc difm cuc
dai v cye ti€u do cac dudng cong khac nhau tao ra trén mat. Khi vé
dudng mdi vi tri cia cic di€m ctia doan dang vé dudc so sdnh vér vimg
khuft bao gdm giita hai dudng bién.
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Trong chuong trinh phan khdi tao ché dé do hoa, xay dung cau tric
toa d6 man hinh struct gr3_toado, xay dung ham chuyén toa d6 X va
Y, xay dung ham z = ham(x,y) tudng tu bai trén.

Dé vé cd loai bo dugng khuit ta tao nén mot mang goi tén 1a mat[8]
dé chia toa do X,Y dé ki€m tra didu kién t6 mau va dung fillpoly
(4,mat) ; dé vé va td mau da gidc c6 dinh 12 cdc diém (x1,y1)...(x4,y4).
Két qua ta dugc hinh biéu dién cta ham z = sinxsiny (hinh 3-9).

Hinh 39

/* CT42 Chuong trinh ve mat khong gian 3 chieu mat an */
#include <stdio.h>
#include <math.h>

#include <graphics.h>

typedef struct /* toa do man hinh */
{ int OX, /* truc hoanh man hinh */
oY, /* truc tung man hinh */
UX, /* don vi truc hoanh */
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Uy, /* don vi truc tung */

uz; /* domn vi truc oz */
double Xx, /* goc (OX,0x) */

Xy ; /* goc (OX,oy) */

} gr3_toado,
gr3_toado gr3 ={ 250,20,20,20,20,0.8*M_PI,0.2*M_PI};
int gr3_cla = GREEN, /* mau cac truc ¥/

grd _clt = YELLOW, /* mau duong */

gr3_clf = BLUE, /* .mau nen */

gr3_clc = RED; /* mat an */
double gr3_Ix = 2,

gr3_ly = 2,

gr3d lz = 2;

int X(double x,double y,double z); /* chuyen toa do */
int Y(double x,double y,double z};
double ham (double,double); /* ham can ve */

int KhoiTaoDoHoa(void);

main()

{

double x,y,z, xa=-6.28xb=6.28,ya=-6.28,yb=6.28,xp=0.2,yp=0.2;
int mat[8];

KhoiTaoDoHoa();

setbkcolor(CYAN);

/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(O,getmaxy(J)/Z,getmaxx(),getmaxy(),0);
setcolor(LIGHTRED);

outtextxy(getmaxx()/2,10,"(0,0)™");
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setcolor(RED);
moveto(getmaxx()/2-5,10); /* Chuyen con tro ve goc va ve truc Y */
linerel(0,-(getmaxy()/2-20));
outtextxy((getmaxx()/2-5),-(getmaxy()/2-20),"y");
moveto(getmaxx()/2-5,10); /* Chuyen con tro ve goc va ve truc Y */
linerel(0,get maxy()/2-60);
moveto(0,0); /* ve true X */
linerel(getmaxx()-10,0);
outtextxy(getmaxx()-10,0,"x");
setcolor(BLUE);
settextstyle(TRIPLEX FONT,HORIZ DIR,3);
outtextxy(200,-220,"DO THI KHONG GIAN 3 CHIEU");
for (x=xa;x<=xb;x+=xp) /¥ Ve co the hien mat an */
for(y=ya ;y<=yb ;y+=yp)

{

if( kbhit() ) return;

z= ham(x,y); /* diem A ¥/

mat[0] = X(x,y,2);

mat(1] = Y(x,y,z);

z =ham(x,y+yp); /* diem B */

mat(2] = X(x,y+yp,z);

mat[3) = Y(xy+yp,2);

z = ham(X+xp,y+yp); /* diem C %/

mat[4] = X(x+xp,y+yp,z);

mat(5] = Y(x+xp,y+yp,2);

z = ham(x+xp,y); /* diem D */

mat[6] = X(x+xp,y,z} ;

mat[7] = X(x+xp,y.2) ;
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if ( (mat[3}-mat[1])*(mat(6]-mat[0])-
(mat[7]-mat{1D*(mat[2}-mat{0})<0)
setfillstvle( 1. YELLOW);
else
setfillstyle(1. GREEN:
fillpoly(4,mat);
}
closegraph();
return;

}

int X(double x,double y.double 2) /* Ham chuyen toa do ¥/

{
return( (gr3.0X+
x¥gr3. UX*cos(gr3. Xx}+
y*gr3.UY*cos(grd.Xy)));
}

int Y(double x,double y,double z)
{
return( (gr3.0Y+
x*gr3. UX*¥sin(gr3.Xx)+
y*er3.UY*sin(gr3.Xy)-z*gr3.UZ));
}

double ham (double x, double y)  /* Ham can ve */
{
return{ 5*sin(x)*sin(y));

}
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int KhoiTaoDoHoa(void) /* Ham khoi tao che do do hoa */
{
int graphdriver = DETECT, graphmode, error_code;
initgraph(&graphdriver, &graphmode, ". \\bgi"};
error_code = graphresult();
if (error_code!= grOk)
return(-1); /* Khong phai man EGA hoac VGA */
if ((graphdriver!= EGA) && (graphdriver'= VGA))
{
closegraph();
return 0;
}
return(l);

}

Bai 88 43 V& mat trong khéng gian ba chi2u ham hai bign z = f(x,y)
55in‘x2 +y

X2 + y2

Bai gidi Tuong tu bai sg 42 & day ta cing s dung phép chigu khéng
gian 1én m4t phdng va dung cac cong thic chuyén déi tit toa d6 khong
gian vé toa dé man hinh.

Trudng hgp cu thé z =

Chuong trinh CT43 gdm cac budc sau :
- X4c dinh man hinh bang cfu tric gr3_toado
- Xay dung hai ham chuyén toa d6 :
int X (double x,double y, double z)
int Y (double x,double y, double z)
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- Xac dinh ham can vé do6 thi bang :
double ham ( double x, double y } ;

0,1

- Cho x bién thién tit-10 dén +10 vdi bude xp

Cho y bién thién tiut -10 dén +10 v6i bude yp = 0,1

goi ham z = ham (x,y);
va dung lineto ( X(x,y,z), Y(x,y,2));

dé vé dudng thang tit di€ém hién tai téi di€m (X,Y) va chuyén con
chay tdi vi tri di€ém (X,Y). Két qua ta dugc mat bi€u dién ham hai bién

B 5 sin 'Ix

242
z = ————— bang phép chiéu song song (hinh 3-10)

1| x‘2 & YZ

Hinh 390

/* CT43 Chuong trinh ve mat khong gian 3 chieu */
#include <stdio.h>

#include '<math.h>

#include <graphics h>
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typedef struct * toa do man hinh *:

{ int OX. * truc hoanh man hinh */
0Y, * truc tung man hinh ¥/
UX. M don vi truc hoanh */
Uy, * don vi truc tung */
UZ; :* don vi truc oz */

double Xx. * goe (OX,0x) */
Xy; * goe (OX, 0y} */
} gr3_toado;

gr3_toado gr3 ={ 320,25,20,20,20,0.8*M_P1,0.2*M_PT};
int gr3_cla = GREEN, /* mau cac true *

gr3d_clt = YELLOW, * mau duong *:

grd_clf = BLUE, /* mau nen */

gr3_cle = RED; /* mat an ¥/
double gr3 Ix = 2,

grd_ly = 2,

gr3_lz = 2;

int X(double x,double y,double z); /* chuyen toa do ¥/
int Y(double x,double y,double z);

double ham (double,double); /* ham can ve */
int KhoiTaoDoHoa(void);

main()

{

double x,y,z, xa=-10,xb=10,ya=-10,yb=10,xp=0.1,yp=0.1;
int mat[8];

KhoiTaeDoHoal);

setbkeolor CYAN);

108



/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(0.getmaxy()/2.getmaxx(),getmaxy(),0):
setcolor(LIGHTRED):
outtexrxvigetmaxx()/2,10."(0.0)"):
setcolor(RED) :
moveto(getmaxx()/2-5,10). /* Chuyen con tro ve goc va ve truc Y */
linerel(0.-{getmaxy()/2-20)):
outtextxv((getmaxx{)/2-5).(gemaxy()/2-20)."v").
moveto{getmaxx()/2-5.10): /* Chuven con tro ve goc va ve truc Y */
linerel(0,getmaxy()/2-60}:
moveto(0.0): /* ve truc X ¥/
linerel(getmaxx()-10,0):
outtextxy(getmaxx()-10,0,"x"):
setcolor(YELLOW):
setrextstyvie(TRIPLEX_FONT,HORIZ_DIR.3):
outtextxy(200,-240,"DO THI KHONG GIAN 3 CHIEU"):
for (x=xa.x<=xb:x+=xp) /* Ve do thi*/
for(y=ya:v<=yb:y+=yp)

¢ 1f( kbhit() ) return:

2= ham(x,v):

lineto(X(x,v.2), Y(X,y.2)):

]
]

closegraph():
return:

int X(double x.double y.double z) /* Ham doi toa do */
' return( (gr3.0X+
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x*gr3. UX*cos(gr3.Xx)+
v*gr3. UY*cos(gr3.Xy));
}

int Y(double x,double y,double z)
{ return( (gr3.0Y+

x*gr3. UX*sin(gr3.Xx)+

y*gr3. UY*sin(gr3.Xy)-z*gr3.U7Z)),
} .

double ham (double x, double y) /* Ham can ve do thi */
{

return( S*sin(sqri(x*x+v*y))isqri{x*x +y*y));

}

int KhotTaoDoHoa(void) /* Ham khoi tao che do do hoa */
{
int graphdriver = DETECT, graphmode, error_code;
initgraph(&graphdriver, &graphmode, *.\\bgi");
error_code = graphresult();
if (error_code! = grOk)

return(-1); . /* Khong phai man EGA hoac VGA */
if ((graphdriver!= EGA) && (graphdriver!= VGA))

{

closegraph();

return O;

}
return(l);

}

110



Bai 88 44 Vé bifu do théng ké cac dir liéu.

Bai giai Chuong trinh chinh gdm viéc nhap cdce dit liéu, tinh gia tri
phan tram cua dit liéu va in k&t qua theo gia tri va theo phan tram.
Tiép theo la vé biéu d6 dang hinh hop.

Dung ham bar3d dé vé cic khéi hép chit nhat s kich thuéc chidu
cao phu thudc vao gia tri théng ké. S8 lugng khdi hinh chu nhat bang
s6 gia tri thong ké, & day s3 gia tri thong ké cuc dai chon la 6. K&t qua
cho trén hinh 3-11.

/* CT44 Chuong trinh ve bieu do thong ke */
#include <stdio.h>
#include <stdlib.h>
#include <float.h>
#include <graphics.h>
#include <math h>
#include <conioh>
#define MAX 100
#define SoGiaTri 6
void VeBieuDo(float p[]); /* Ham ve bieu do */
void main(void)
{
int i;
int giatri[SoGiaTril;
float phantram[SoGiaTril;
for (i = 0; i < SoGiaTri; i++)
{
printf("nCho gia tri thong ke (giua 0 va %d) : *,MAX);
scanft"%d", &giatri[i]);
}
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for (i = 0; i1 < SoGiaTri; i++)

phantraml(i] = ((float) giatri[i]) / MAX;
printf("in'ninNo tGIA TRI't.t:Se #7);
for ii = G;i<SoGiaTri:i+ +1

print{("\n%d \t%d\t\t%3.0f",i+ 1,giatri[i],(phantram[i}*100));
getcho);
VeBieuDo{phantram);
}
void VeBieuDo(float p[})
{
int gd, gm;
int i, trai, tren, rong, duoi, sau,
detectgraph(&gd. & gm);
initgraph(&gd, & gm,");
setbkeolor(GREEN);
setcolor(RED);
settextstyle(TRIPLEX_FONT,HORIZ DIR,3);
outtextxy(200,30,"BIEU DO THONG KE") ;
(int)((getmaxx()) / ((SoGiaTri * 2 ) + 1));
getmaxy() - 20;

rong

It

duoi
gsau = (int) (rong / 4);
trai = rong;
for i = 0; 1 < SoGiaTri; i++)
{
tren = (duoi) - ((int)(p(i] * 300));
bar3d(trai.tren,(trai + rong),duoi,sau,l);
trai += (rong * 2);
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getch();
closegraph();
return;

}

Cho gia tri thong ke ( giua 0 va 100 ) : 48
Cho gia tri thong ke ( giua 0 va 100 ) : 35
Cho gia tri thong ke ( giua 0 va 100 ) : 29
Cho gia tri thong ke ( giua 0 va 100 ) : 71
Cho gia tri thong ke ( giua 0 va 100 ) : 15
Cho gia tri thong ke ( giua 0 va 100 ) : 38

No GIATRI So%

' 46 46
2. 35 35
3. 289 29
4. 71 71
5. 15 15
6. 38 38

Hinh 3-11



Bai s6 45 V& hé mat troi

Bai giadi FHé mat trgl gdm cdc hanh tinh, tinh tu vi tri gin mat trai
nhat 1a .

Mercury « sao Thuy ) Venus (sao Kim) Earth ( Trai dat » Mars (sao
Hoa' Jupiter (sao Méc) Saturn (sao Thé) Uranus (sao Hai vuang).

Chudng trinh chinh ngoai ham khdi tao ch& d6 dd hoa con ¢d :

- Ham tinh toa d6 hanh tinh void TinhToaDo(vaid), xde dinh toa
dd ctia cac hanh tinh ding cdc bién nguyén aul la don vj thién van tinh
bang pixel cho hanh tinh nho hon trai dat.

au2- don vi thién van tinh bang pixel cho cac hanh tinh 18n
hon trai dat.

erad - ban kinh trai d4t tinh bang pixel.

- Ham veé hanh tinh . vé vong tron cd toa dé va ban kinh x4c dinh
theo ty 1 so vdi ban kinh trai dat. Mat trai dudc bi€u dién bang mot
cung tron.

Hinh vé hé mat trdi cho trén hinh 3-12.

0000 % =] S

Hinh 312

/* CT45 Chuong trinh ve he Mat troi */
#include <graphics.h>
#include <stdlibh> /* Dung cho lenh exit() */
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#include <stdio h>

#include <conio h>

int KhoiTaoDoHoa(void);

void TinhTeaDo(voidy; * Ty le khoang cach tren man hinh *:
void VeCacHanhTinh(void);

void VeHanhTinh(float ToaDo_x, float Bankinh,
int Mau, int Kieu_to);

void get key(void); i* walit for key */

/* Bien tong the cho ham TinhToaDo */

int max_x, max_y: /* Gia tri Max cua truc x va truc y */

int y_org; /* Truc y cho toan hinh ve */

int aul; /* Don vi thien van tinh bang pixels
cho hanh tinh nho hon Trai dat *

int au2; /* Don vi thien van tinh bang pixels
cho hanh tinh lon hon Trai dat */

int erad; /* Ban kinh Trai dat bang pixels */

int main()

{

/* Kiem tra xem man hinh la EGA hoac VGA */
if (KhoiTaoDoHoa() '= 1)
{

printf("\nChuong trinh nay dung cho man hinh EGA
hoac VGA\n");

exit(0),

}
TinhToaDaol(); /* Thang ti le theo do phan giai man hinh */
VeCacHanhTinh();
get_keyi);



closegraphts,
return (:

}

int KhoiTaoDoHoalvoid)
{
int graphdriver = DETECT, graphmode, error_code;
initgraph(&graphdriver, &graphmode, ". \\bgi");
error_code = graphresult();
if (error_code!= grOk)
return(-1); /* Khong phai man EGA hoac VGA */
if (tgraphdriverl= EGA) && (graphdriver!= VGA))
{
closegraph();
veturn
}
return(l);

}

void TinhToaDo(void)
{
max_x = getmaxx();

max_y = getmaxy();

v_org = max_y / 2; /* Toa do Y cho moi vat the */

erad = max _x / 200, /* Ban kinh Trai dat tinh bang pixels */
aul = erad * 20; /* Ti le cho hanh tinh nho hon Trai dat */
au2 = erad * 10; /* Ti le cho hanh tinh lon hon Trai dat */
}
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void VeCacHanhTinhO)
{
. Cung Mat troi */

VeHanhTinh(-90. 100, YELLOW, EMPTY_FILL),

/* Mercury */

VeHanhTinh(0.4 * aul,

* Venus */

VeHanhTinh(0.7 * aul.

¥ Earth */
VeHanhTinh(1.0 * aul,

* Mars ¥/

VeHanhTinh(1.5 * aul,
CLOSE DOT FILL);

/* Jupiter */

VeHanhTinh(5.2 * au?,

* Saturn */

VeHanhTinh(9.5 * au2,

/* Uranus */

04*

1.0*

04>

erad, BROWN, LTBKSLASH_FILLJ;

erad, WHITE, SOLID_FILL):

* erad. LIGHTBLUE. SOLID _FILLX

erad, LIGHTRED,

11.2 * erad, WHITE, LINE_FILL);

94~

erad, LIGHTGREEN, LINE_FILL);

Ve[TanhTinh(19.2 * au2, 4.2 * erad, GREEN, LINE_FILL);

}

void VeHanhTinh(float ToaDo_x. float Bankinh. int May, int

Kieu to)
{

seteolort Mau,



circle(ToaDo_x. y_org, Bankinh);
setfillstyle(Kieu to, Mauj;
floodfill{ToaDo_x. y_org. Mau);

}

void get key(void)
{
outtextxy(350, max_y - 20, "An phim bat ky de ket thuc");

getch();
}
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Chuong 4

VECTO, MA TRAN,
HE PHUONG TRINH
DAl SO TUYEN TiNH

Bai s8 46 Cho hai vectds trong toa do ba chidu. Lap chuong trinh
tinh téng, hiéu, tich vé6 hudng va tich cua hai vecto.

Bai giai

Téng hai vectd cd toa do 1a : x! + %2 .yl + v2 , z1 + z2

Hiéu hai vectd ¢o toa d6 la : x1 - x2 , yl - y2, z1 - 22

Tich v6 hudng hai vec tg co toa do 1a : x1 * %2, yl * y2, z1 * 22

Tich vecta cd toa dé 1a :

yl *2z2-21 *y2 21 *x2-x1 *22 x1*y2-yl*x2

/* CT46 Chuong trinh tinh cac dai luong vecto */
#include <stdio.h>

main()

{

float x1,x2.v1,y2,21,22;

printft”'n Chuong trinh tinh vecto toa do 3 chieu'n"!:

printfi"Cho toa do vecto 1 "1,
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scanf("%f %f %, &x1,&yl, &z21);
printf("\n");
print{("Cho toa do vecto 2 :°);
scanf("%f %f %1, &x2,&y2, &22);
printf("in");
printf(" Vecto | + Vecto 2 = %6.2f 7.6.2f %6.2(\n",
x1+x2,yl +y2,21+22);
printf(" Vecto 1 - Vecto 2 = %6.2f 76.2f 76.2f\n",
x1-x2,y1-y2,21-22);
printf(" Tich vo huong = %6.2f %6.2f %6.2f\n",
x1*x2,v1*y2,21*22);
printf(" Tich vecto = %6.2f %6.2f %6.2f\n",
yl1*22-21%y2 21*x2-x1*22 x1*y2-y1¥x2);
getch();

return;

}

Két qua chuong trinh CT46 la :

Cho toa do vecto 1 : 12 34 -6.57

Cho toa do vecto 2 : 42.7 24 -6.25
Vecto 1 + vecto 2 = 54.70 58.00 -13.00
Vecto 1 + vecto 2 = -30.7¢ 10.00 -0.50
Tich vo huong = 512.40 816.00 42.19
Tich vecto = -50.50 -213.23 -1163.80

Bai 88 47 Cho hai vectd n chisu
X = (xlle---,Xn)

y = (yu.yz-..yn)
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Tinh vectd z = (z1.2,...,zn) 0 cdc thanh phan xdc dinh nhu sau :
0 nfud < xi+y, < A,A>0
7= Xty néu x; +y, 2 A
(xi+y,)° nfux, +y=<0,i=12.n

va tinh tich vé hudng cia x va z

Bai gidi Chudang trinh CT47 gdm viéc nhap di liéu hai vecto x va
y, mot s6 duang va thit cac ditu kién x, = y;dé ré nhanh chuong trinh.

/* CT47 Chuong trinh tinh tich vecto n chieu */
#include <stdioh>
#include <math.h>

typedef float vt[100];

main()
{
int i,n;
float p,a;
vt x,y,2;
printf("\nChueng trinh tinh tich vecto n chieu'n");
printf(" Cho chieu cua 2 vecto n = ") ;scanf("%d",&n);
printf(" Cho toa do cua 2 vecto\n”);
for (i=lji<=nji++)
{
print{("x(%d] = ",i);
scanf("%f", &x[il);
printf(y[%d] = “i);
scanf("%f", &yli]);
}
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printf("\n Vao so duong a = ");
scanf("%f",&a);
for (i=1l;i<=n;i++)
{
if ((xfil+yliD < =0) 2lil=pow((x[il +yli)),2);
else if ((x[i)+y{i])<a) 2{i)}=0;
else if ((x[i]+yli])>=a) z[i]=x[i]+yli);
printf("z[%d) = %8.2f\n",i,z[i]);
}
p=0;
for (i=li<=n;i++)
p+=x[i)*z[i};
printf("Tich vo huong cua x va z la : %8.2f\n",p):
getch();
return,;

}

Két qua ta duge :

Chuong trinh tinh tich vecto n chieu
Cho chieu cua 2 vecton = 3

Cho toa do cua hai vecto

x(1] = 2.75
yll] = -525
x{2] = 28.65
yl2] = 23.75
x(3] = -4
y[3] = 20.15
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Vao so duong a = 2

z[1] = 6.25
2[2] = 52.40
z[3] = 16.15

Tich vo huong cua x va z la : 1453.86

Bai 86 48 Tinh ma tran chuyén vi ca ma tran A

Bai giai Cho ma tran A, ma tran chuyén vi cd by = a;

Ding hai chu trinh for dé¢ thay d8i chi s6 hang va cot va hodn vi chi
86 hang cot.

f* CT48 Chuong trinh tinh ma tran chuyen vi */
#include <stdio.h>
typedef float mt[10][10};

main()

{

int i,jn,m,;

float x;

mt ab;

printf("\n%20¢ Tinh ma tran chuyen vi cua mot ma tran \n",”);
/* Cach tao blanc : bang so ky tu trong (%20c) duoc in ra */

/* Chu y : so blanc (' ’) khong co y nghia va khong duoc qua 3 */
printf(” Cho so chieu cua ma tran\n");

printf(" So hang m = ") ;scanf("%d",&m);

printf(" So cot n = ") ;scanf("%d",&n);

printf(" Vao ma tran a(m,nj\n");
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for (i=1lji<=m;i+ +)
for (Flj<=np+)
{
print{(" a[7d][7%d] = "1},
scanf(" %0, &x);
alilld = x;
}
for (i=1;i<=n;i++)
for (Flij=m;pH+)
b{i)(J=al[i];
for (i=lii<=m;i++)
{
for (F1l;j<=n;p++)
printf("a[7d)[%d] = %8.2f " i,jall{D;
printf("\n");
y
printf("\n\n");
for (i=1lji<=n;i++)
{
for (=1;j<=m; - +)
printf("b{%d][%d} = %8.2f “,i,jbH1{1D);
printf("\n");
}
/* Cach in kieu khac */
printf("Ma tran A'n");
for (i=lii<=m;++1)
for (Fli=n;++)
printfi" %8 2(% c"ali]l{ ). F=n”"n":"x
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printfi"\nin");
printf("Ma tran chuyen vi Bin"),
for (i=lji<=n;++1
for (FlLij=m;++)
printf("78.2f%¢"b[i)[ J. j= =m?\n’:")
getch(;
return;

}

Két qua chuong trinh CT48 nhu sau :
So hang m = 3
So cotn =2

Vao ma tran afm,nj

afl][1] = 12
allj[2] = 34
al2](1] = 45
ef2j[2] = 78
a/3][1] = -95
al3)[2] = 67

af1]{1] = 12.00 a[l]{2] = 34.00
al2])[1] = 45.00 a[2]{2] = 78.00
al3){1] = 67.00 b[3][2]) = 67.00

bf1)(1] = 12.00 b[1][2] = 45.00 b[1][3] = -95.00
b(2)[1] = 34.00 b[2][2] = 78.00 bf2)[3] = 67.00
ma tran A

1200 34.00

45.00 78.00

-95.00 67.00



Ma tran chuyen vi B
12.00 4500 -95.00
3400 78.00 67.00

Bai 88 49 Tim s6 nhé nhét trong cic phin tl¥ cla mot ma tran.

Bai giai Chuong trinh gom viée vao dit liéu ma trdn m hang n cot
va dung hai cau lénh for dé€ thay d8i chi s6 hang i, cét j. Thuat toan
tim s8 l6n nhdt max vA nhé nhdt min tudng ty nhu thuat toan trong
chuong trinh CT27.

/* CT49 Chuong trinh tinh Min va Max trong ma tran */
#include <stdio.h>
float a[10]{10];

main()
{
int i,jm,n;
float max, min,x;
printf("\nChuong trinh tim MAX va MIN trong ma tran\n");
printf("Cho hang cua ma tran m = ")
scanf("%d",&m);
printf("Cho cot cua ma tran n = 7);
scanf("%d",&n);
printf("\nVao ma tran A\n");
for (i=lji<=m;i++)
for (F=1,j<=n;j++)
{
printf("A[%d,%d] = "i,);
scanf("%f", &x);
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alil[=x;

}
max = a[l][1};
min = a[l1}[1];
for (i=1;i<=m;i++)

for (1< =n;j++)
{
if (max>alil{j)
max = max;
else
max = afi]{];
if (min<afil[])
min = min;
else
min = a[i][];
}
printf(" So lon nhat MAX = %5.2f\n",max);
printf(" So nho nhat MIN = %5.2f\n",min);
getch();
return;

}

Ta duge két qua chuong trinh CT49 nhu sau :

Chuong trinh tim MAX va MIN trong ma tran
Cho hang cua ma tran m = 2

Cho cot cua ma tran n = 2
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Vao ma tran A

AllLl] = 15
Afl.2) = 35
Af2,1] =76
Al2,2] = 28
So lon nhat MAX = 76.00
So nho nhat MIN = 15.00

Bai 86 50 Tinh t6ng cta hai ma tran
Bai gidi Tong cia hai ma tran C = A + B ¢6 cdc phan ti :

/* CT50 Chuong trinh tinh tong hai matran */
#include <stdio.h>
typedef float mt[10][10];

main()
{
int i, jk,n,m;
float x;
mt ab,c;
{* Vao ma tran A */
printf(" Cho cap cua ma tran n = " );scanf("%d",&n);
printf(" m = " );scanf("%d",&m);
for (i=lji<=nji++)
for (Flj<=m;H+)
{
printf(“in a[%d][Zd] = "i,);
scanf("% ", &x):
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alil{ly = x;
}
printf("\n");
/* Vao ma tran B ¥/
for (i=li<=n;1++)
for (=1, )< =m;j+ +)
{
printf("\n b{%d}[%d} = "4, };
scanf("%f", &x);
blIl} = x;
}
printf("\n");
/* Tinh tong a+b */
for (i=l;i<=n;i++)
for (Flj<=m;j++)
{
c[illll = alil{g+blil(3;
}
/* Hien thi ma tran A tren man hinh */
printf(" Ma tran A\n\n");
for (i=1;i<=n;i++)
: ,
for (FlLij<=mj++)
printf("%4.2f "ali][});
printf("\n");
printf("\n");
}
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/* Hien thi ma tran B tren man hinh */
printf(* Ma tran Bin\n");
for (i=1;i< =n;i++)
{
for (FlLik=m;+)
printf("%4.2f “,b{i1[]);
printf("\n");
printf("\n");
)
printf("\n");
/* Hien thi ma tran tong tren man hinh */
printf(" Ma tran ket qua\nin");
for (i=lii<=n;i++)
{
for (Flijk=m;+)
printf("%4.2f ".c[i)[j);
printf(\n");
printf("\n");
)
getch();
return;
}
Két qua chuong trinh CT50 nhu sau :
Cho cap cua ma trann =2 m = 2
afljf1] = 23
af1)f2] = 55
af2)(1] = 10
e[2][2]) = 25.75
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bl1)(1] = - 34.25
b(1)[2] = 37.68
b(2)[1] = 7525
b(2][2] = 56.25

Ma tran A
23.00 55.00
10.00 25.75

Ma tran B
-34.25 37.68
75.25 56.25

Ma tran ket qua
-11.25 92.68
85.25 82.00

Bai 86 51 Tinh ma tran tich C = AB

Bai giai Cidc phin td cj cia ma tran tich duge xac dinh nhu sau :

n
o = 3 aubyg -

k=1

Viéc tinh cij dua v& bai toan tinh t8ng cia mét day s6. Cin phai thye
hi¢n ba chu trinh for d& bi€n déi cic chi s6 i, jk

/* CT51 Chuong trinh nhan ma tran tong quat */
#include <stdio.h>
typedef float mt[10]{10];
main()
{
int i, jk,m n.p;

float x;
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mt a,b,c:
* Vao ma tran A m cot va n hang */
printf(" Vao ma tran A m cot n hang :\nin");
printf(" Cho so cot cua ma tran m = " );
scanf("%d",&m);
printf{” Cho so hang cua ma tran n = " });
scanf("%d" &n);
for (i=1l;i<=m;i++)
for (Fl;j<=n;+)
{
printf("n a[%d)(%d] = "i,j;
scanf("%f", &x);
alill] = x;
}
printf("\n");
/* Vaoc ma tran B n cot p hang */
printf(" Vao ma tran B n cot p hang n\n"};
printf(* Cho so cot cua ma tran n = " };
scanf("%d”.&n);
printf(" Cho so hang cua ma tran p = " J;
scanf("7d",&p};
for (i=1li<=n;i++)
for (Rl j<=p;j+ +)
{
printf("\n b[%Za][7%4d] = ",i.}:
scanfl" % f",&x):
b{ill} = x,
}

132



printf("\n");
/* Tinh tich a*h */
for (i=1i<=m;i++)
for (Fljk=p;j++)
{
clilly =0,
for (k=1;k<=n:k++)
clilfl += ali)(k}*blki{];
}
/* Hien thi ma tran A tren man hinh */
printf(" Ma tran A\n\n");
for (i=lji<=m;i++)
{
for (=1} =n;j++)
printf("%4.2{ " a[il[ ]);
printf("\n");
printf("\n");
}
/* Hien thi ma tran B tren man hinh */
printf(* Ma tran Bin'n");
for (i=1l;i<=n;j++)
{
for (1< =p;j++!
printf("%4.2f " b[i}{];
printf("\n"};
printf("n");
}

printfi"n");
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/* Hien thi ma tran tich tren man hinh */
printf(" Ma tran ket qua\n\n");
for i=1lji<=m;i++)
{
for (FF1;j<=p;j++)
printf("%4.2f "c[il[ ]
printf("\n");
printf("\n");
}
getch();
return;

}

K&t qua chuong trinh CT51 nhu sau :
Vao ma tran A m cot n hang :
Cho so cot cua ma tran m = 2

Cho so hang cua ma tran n = 3

Vao ma tran B n cot p hang :
Cho so cot cua ma tran n = 3

Cho so hang cua ma tran p = 2

Ma tran A
12.00 34.00 56.00
78.00 91.00 45.00

Ma tran B
67.00 45.00
23256 57.75
45.00 91.23
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Ma tran ket qua
4114.50 7612.38
9366.75 12870.60

Bai s6 52 Tinh ma tran tich C = A B s6 phan ti cé dinh

Bai giai DAy 12 mot truong hop riéng cia chuong trinh nhan ma
tran tdng quit CT51. Ap dung thudt toan tuong tu vdi sd hang va cbt
cé dinh ta dugc két qua cda chuong trinh CTS52.

/* CT52 Chuong trinh nhan ma tran so phan tu la co dinh */
#include <stdio.h>
main()
{
float a(3][2],b[2][4],c[3}[4),x;
int i,1k;
/* Vao ma tran A */
printf(* Vao ma tran A :\n"),
for (i=1;i<=3;++1)
for (1)< =2,++)
{
printf("\n a[%d}[%d] = “i,};
scanf("%f",&x};
alilljl = x;
}
/¥ Vao ma tran B */
printf(“ Vao ma tran B :\n");
for (i=1;i<=2;++1}
for (Flijc=4:++)
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{
printf("n b[%Zd)[%Zd] = "i,);
scanf({"%f",&x);
bllli = x;
}
/* Tinh tich a*b */
for (i=1;i< =3;i++)
for (=1 =41+ +)
{
elillj =0;
for (k=1;k<=2;k++)
c[ill§ += ali}(k]*blk][];
}
/* Hien thi ma tran a tren man hinh */
printf(* Ma tran a\n");
for (i=1;i< =3;i++)
{
for (=1, <=2;4++)
printf("%4.2{ * al[i]{ J);
printf("\n");
printf("\n");
}
/* Hien thi ma tran b tren man hinh */
printf(" Ma tran p\n");
for (i=1;i<=2;i++)
{
for (j=1;j<=4;j+ +)
printf("%4.2f " biI(D),
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printf("\n");
printf("\n");
)
printf("\n“);
/* Hien thi ma tran tich tren man hinh */
printf("” Ma tran ket gua\n");
for i=0;i<2;i++)
{
for (F1;j<4; i+ +)
printf("%4.2f ",c[il[]);
printf("\n");
printf("\n");
}
getch();

return;

}

Ma tran a
24.00 45.00
67.00 -57.50
34.60 47.45

Ma tran b
45,20 34.56 20.45 65.12
25.00 68.12 23.00 8.75

Ma tran ket qua
25.00 68.12 23.00
2209.80 3894.84 1525.80
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Bai 58 53 Tinh tich cua hai ma tran vdi cdc phan ti 1a phdc.
Bai giai T3 chiec mo6t cdu trac s6 phuc ¢6 trugng la phan thuc reel
va phin s§ 40 imag. X4y dung ham MT tich d& tinh tich hai ma tran
v6i cdc phan tu phuc.
/¥ CT53 Chuong trinh tinh toan hai ma tran phuc dung pointer */
#define N 3
#define P 2
#define Q 4
typedef struct
{double reel;
double imag;

}sophuc;

main()
{
void MT_tich(sophuc* sophuc* sophuc?,int,int,int);
sophuc a[N]{P],b[P]{Q),cIN}[Q];
int 4,3
/* Khoi tao ma tran A */
for (i=0;i<N;i++)
for (7=0;j<P; H+)
{
afillj.reel = i+}
a[il[§.imag = i+2*}
}
/* Khoi tao ma tran b */
for (i=0;i<P;i++)
for (=0;j<Q; 1+ +)
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{ bli}{jl.reel = i+;
bli}{jl.imag = i+2*}
}
‘/* Tinh tich a*b */
MT tich({(sophuc*) &a,(sophixc") &Db,(sophuc*) &c¢,N,P,Q);

/* Hien thi ma tran A tren man hinh */
printf(" Ma tran A\n");
for (i=0;i<N;i++)
{
for (FO; <P+ +)
printf("(%4.1f)}+ j %4.11) ",alil[ } reel,alil[]. imag);
printf("\n");
}

/* Hien thi ma tran B tren man hinh */
printf(* Ma tran Bin");
for {i=0;i<N;i++)
{
for (FO0;<Q;j+)
printf("(%4.10)+ (%4.10) "\b[i][J.reel.bli][ J.imag);

printf("\n");
}

printf(“\n");

/* Hien thi ma tran tich tren man hinh */
printf(" Ma tran Tich\n");
for (i=0;i<N;i++)
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{
for (7=0;j<Q; j++)
printf("(%4.16)+ % 4.1 "elid ) .reel,clil{ §.imag);
printf(\\n");
)
printf("\n");
scanf() ; /* Dung man hinh de xem ket qua */

return O ;

}

void MT_tich(sophuc* asophuc* bsophuc* c,int n,int p,int q)
{
void Tich();
int i,jk;
sophuc s,pr;
sophue *aik,*bkj*cij
cij= ¢
for i=0;i<n;i++)
for (j=0;)q; 5+ +)
{
aik = a + i*p;
bkj=b + }
s.reel = 0;
s.imag = 0;
for (k=0;k<p;k++)
{
Tich(aik,bk j&pr);

s.reel += pr.reel;
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s.imag += pr.imag;

aik++;
bkj += q;
}

*eipr+) = s

}

} /* cua MT_tich */

void Tich(x,y,prod)
sophuc *x,*y,*prod;

{

prod->reel = x->reel * y->reel - x->imag * y->imag;

prod->imag = x->reel * y->imag + x->imag * y->reel;

}

Ta duge két qua chuong trinh CT53 nhu sau :

Ma tran A

(0.0 + j0.0)
(1.0, + j(1,0)
2.0) + ji2.0)
Ma tran B

(0.0) + j(0.0)
(1.0) + j(1.0)
(-1.0) + j(3.0)
Ma tran Tich
(-1.0) + j(3.0)
-1.0} + j(5.0)
(-1.0) + j(7.0)

(1.0, + j(2.0)
2.0} + j(3.0)
(3.0) + j(4.0)

(1.0) + j(2.0)
2,0) + j(3.0)

(2.0) + ji4.0
(3.0) + jr5.0)

(3.0) + j(6.0)
f4.0) + j(7.0)

(-4.0) + j(7.0) (-7.0) + (11.0) (-10.0) + j(15.0)

(- 4.0) + j(7.0j (-7.0) + j/11.0)

(-10.0) + j(15.0)

(-6.0) + j(15.0) (-11.0) + j(25.0) (-16.0) + j(35.0)
(-8.0) + j(23.0y 1-15.0/ + j(39.0; (-22.0) + j(55.0
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Bai s§ 54 Nhan hai ma tran C = AB kiéu FILE.

Bai giai Cac thong tin vé ma tréan dudc t6 chde thanh ting tép (file)

Dung ham fopen (fa,"w") d&€ md tép va ghi cdc dit ligdu la cdac phan
ti cia ma tran ajj va bj .

Dung ham fclose (fp) d€ dong tép. Gid tri cia ham fopen dugc gan
cho bién fp cAn dugc khai bao trude theo ki€u con trd FILE * fp

Chuong trinh CT54 bao gdm viéc vao ma tran A,B dang t&p di liéu.
X4y dung ham vao ma trdn mtin, ra ma trdn mtout, nhan ma tran
nhan.

/¥ CT54 Chuong trinh nhan hai ma tran kieu FILE */

#include <stdio.h>

main()

{

FILE *fp;

float x,a[31[2),b[2](4],c[3][4];

char fa{40]; /* Ten tep dai nhat 40 ky tu */

int i3

print{("\nVao ma tran A\n");

mtin(a,3,2);

printf("\nVao ma tran B\n");

mtin(b,2,4);

printf("\nVao ten tep du lieu : *);

scanf("%s" fa);

fp = fopen(fa,"w");

for i=1;i<=3;i++)

for (F1;j<=2;++)

fprintf(fp,"%f\n"afil[ J);

fclose(fp);
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fp = fopen(fa,"a");
for i=1l;ii<=38;i++)
for (F1;j<=4;3++)
fprintf(fp,"%An", b {);
fclose(fp);
fp = fopen(fa,"r");
for (i=1l;i<=3;i++)
for (Fl;j<=2;j++)

{
fscanf(fp, %", &x);
a[il{j] = x;

}

for (i=1;i<=2;i++)
for (1l =4;j++)
{
fscanf(fp,"%Zf{",&x);
blil[) = x;
}
nhan(a,b,c,3,2,4);
fprintf(stdout,"\n Ma tran A\n\n");
mtout(a,3,2);
printf("\n Ma tran B\n\n");
mtout(b,2,4);
fprintf(stdout,"\n Ma tran Tich\n\n");
mtout(c,3,4);
getch();
return;

}
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/* Cac ham */

mtin(pa,m,n)
float *pa;

int m,n;

{

float x;

int k=m*n,t,i,}

for(t=0;t<k;t++)

{
i=t/n;
j=t-i*n;

printf("\nPhan tu %d,%d = "i+1,j+1);
scanf("%f", &x);
“(pa+t) = x;
}
return;

}

mtout(pa,m,n)
float *pa;

int m,n;

{

int k=m*n,ts;
for(t=0;t<k;+ +t)

{

s = (t+1)%n,;
printf("%4.1f%c",*(pa +t),s?" \n’);
}
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printf("nin");
return;

}

nharn(pa,pb,pc,m,n k)
float *pa,*pb,*pc;
int m,nk;
{
int 1, jt;
for(i=0;i<m;+ +i)
for(j=0;j<k;++)
{
*(pc+i*k+) =0;
for(t=0;t<n;++t)
*(pe+i*k+) +=*(pa+i*n+t))*(*(pb+t*k+ )

return;

K&t qua chuong trinh CT54 nhu sau :

Vao ma tran A
Phan tu 1,1 =
Phan tu 1,2
Phan tu 2,1
Phan tu 2,2
Phan tu 3,1 =
Phan tu 32 =

I
NS o th o~

[
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Vao ma tran B
Phan tu 1,1
Phan tu 1,2
Phan tu 1,3
Phan ty 1,4
Phan tu 2,1
Phaon tu 2,2
Phan tu 2,3
Phan tu 2,4

I T
o N
o A

Ma tran A

1.0 30

50 60

00 25

Ma tran B

20 00 40 24
3.0 60 -40 50
Ma tran tich

11.0 180 -80 174
280 36.0 -4.0 420
7.5 150 -10.0 125

Bai s8 55 Chudng trinh vao ma tran tdng quit ding FILE
Bai giai Chuong trinh CT55 x1 1y vao hai ma tran A va B con trd
ki€u FILE dung fopen d& md file ghi dit liéu va fclose dé dong file.

{* CT55 Chuong trinh vac ma tran tong quat voi file */
#include <stdio.h>
typedef float mt[50]1[50];
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void main()
{
FILE *fsl1,*fs12,*fs13,*fopen(),*tg;
mt a,b,c;
float x;
int i,jm,n;
/* Mo file ghi du lieu */
printf("\nVao so hang m, so cot n cua ma tran A\n");
printf("m = "):scanf("%d",&m);
printf(‘n = ");scanf("%d",&n);
for i=lji<=m;i++)
for (=1;j<=n;j++)
{
printf("\n a[%d][%d] = "i,);
scanf("%f", &x);
alilljJ] = x;
}
fsll = fopen("mata.dat","w");
for i=l;i<=m;i++)
for (Fl;j<=n;j++)
fprintf(fsll,"%f\n"alill §);/* Dac ta ‘n doc du lieu trong file */
fclose(fsll);
getch();
/* Doc du lieu tu file */
tg = fopen("mata.dat","r");
for (i=1i<=m:i+ +)

for (=1, =n;j++}
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{
fscanf(tg."%f", &x);
alil() = x;
¥
fsl2.= fopen("matb.dat","w");
printf("\nVao so hang n, so cot p cua ma tran Bin":
printf("n = “);scanf("%d".&n);
printf(“p = “);scanf("7d".&p);
for {i=1l;i< =n;i+ +)
for (Fl;jc=p;p+}
{
printf("n b[7%d]{%d] = "i,);
scanf(" %, &x);
bl = x;
}
for G=lji<c=n;i++)
for (F=1;<=p;j++)
fprintf(fsl1."Z fin“b(il[1);/* Dac ta \n doc du lieu trong file */
fclose(fs12);
getch();
return;

}

Két qua ta duge :

Vao so hang m, so cot n cua ma tran A
m =2

n=2
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afljfl] = 1

aflji2]) = 2
af2jf1] = 3
af2](2] = 4

vao 3o hang n, so cot p cua mu tran B

n=2
p=2
bf1)f1] = 0
b(1)f2] = -1
bi2](1] = 4
b2)[2) = 2

Bai s6 56 Tinh dinh thiic cia mot ma tran.

Bai gidi D€ tim gid tri cua dinh thace D ta bién d8i ma tran sao cho
cic phan ti dudi dudng chéo chinh béing khéng, do d0 gia tri cia dinh
thie bing tich cia cac phan ti trén dudng chéo nay

D(A) = (-1)Pajya; azs ... apm

voi p 1a téng cac phép hodn vi da duge thuc hién.

/* CT56 Chuong trinh tinh dinh thue cap n ¥/
#include <stdio.h>

#define TRUE 1

#define FALSE 0

main()

{

int i, jk,n,0kl,0k2;
float d,c,x,a{10)[10]:
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printft" Tinh dinh thuc cap n'\n®);
printf(” Vao bac cua dinh thuc n = ");
scanf("%d",&n);
printf(* Vao ma tran A\n");
for (i=1;i<=n;i++)
for (=1;j<=n;j++)
{
printf("\n a[%d][(%d] = "i,);
scanf("%f", &x);
afil(j = x;
}
/* Hien thi ma tran A tren man hinh */
printf(" Ma tran A\n");
for (i=1l;i<=n;i++)
{
for (=l )x=mp+)
printf("%4.2f "alil[ }});
printf("\n");
}
d=1;
i=1;
ok2=TRUE;
while (0k2 && (i<=n))
{
if (ali]l[i}==0)
{
okl =TRUE;
k=1+1;
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while (okl && (k<=ni
{
if {alk][i]'!=0)
{
for (f=i; < =n;j++)
{
/* Doi dong i cho dong k */
c=alill ;
alillJ=alkI(};
alkl[]=c;
}
d = d;
ok1=FALSE;
}
else k++;
if (k>n)

{
printf("* MA TRAN SUY BIEN\n")

ok2=FALSE;
d=0;
}
}
if (a[i}{i}'= 0)
{
c=alillil;
for (F=i+1;j<=n; 3 +) alil{ §=alill]/c;
for (k=i+1;k<=n;k++)
{
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c=alk](i);
for (F=i+lij<=n;j++ a[kl[§=alk){3-alilfj*c;
}
}
i=i+1;
)
while(ok2 && (i<=n))
{
if (afillil'= 0)
{
c=alil[i);
for (Fi+1;j< =mp+) alillf=ali)[j/c;
for (k=i+l;k<=nk++)
{
c=alk]{i] ;
for (Fi+ Lk =n;++) alkl[g=alk][§-alil[1*c;
}
i++;
}
}
if (ok2)
{
for (i=l;i<=n;i++)
d*= ali]lik
printf(" GIA TRI DINH THUC D = %10.2fm",dy;
}

getch();
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return,

}

Két qua cta chuong trinh CT56 nhu sau :
Tinh dinh thuc cap n

Vao bac cua dinh thuc n = 2

Vao ma tren A

aflj[1] = 2

{Hf2] = 4.5

al2)(1] = 3.6

al2)i2) = -1.5

Ma tran A

2.00 4.50

3.60 -1.50

GIA TRI DINH THUC D = -15.20

Bai 88 57 Tinh ma tran nghich dao
Bai gidi Nghich dao ciia ma tran A ky hiéu 1a A™! sao cho AATl=1

C6 nhigu thuit toan khdc nhau d€ tinh ma tran nghich dio. Mét
trong cdc thuat toin A :

Néu bén canh ma trian A c¢d ma tran don vi, chia cdc hang cua ma
tan nay cho cing mot hé s rdi trir di mot s6 hang khdc d6 ma tran A
trd thanh ma tran don vi thi k&t qud ma trin méi tao nén la nghich ddo
cia ma tran A.

/* CT57 Chuong trinh tinh ma tran nghich dao */
#include <stdio h>

typedef float mt[10]{10);

153



void main()
{
int t,t1i jk,n;
float ¢,x;
mt ab;
printf(" TINH MA TRAN NGHICH DAO\n");
puntf(" Vao bac cua ma tran n = ");
scanf("%d",&n);
printf("Vao ma tran ban dau a\n"); .
for (i=l;i<=n;i++)
for (=1;j<=n;j++)
{
printf(*a(%dl[{Zd] = "i,);
scanf("%f",&x);
alil{j = x;
}
printf("\n");
for =1;i<=n;i++)
for (Fn+1;j<=2*n;}+)
{
if (j==i+n) alil(j = 1;
else a[il[j = 0;
}
i=1;
tl=1;
while (t]1 && (i<=n)})
{
it (a[illi]l==0
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{
t=1;
k=1+1;
while (1 && (k<=n))
{
if (afk}[i]'=0)
{
for (Fl;jx=2*n; 1 +)
{
c = ali](j;
alilljl = alkl({;
alklljl o
}
t=0;
}
else k=k+1;
if (k==n+1)
{
if (alilfk-11==0)
{
printf(" Ma tran suy bien \n");
tl1=0;
}
)
i++;
}
if (afillil'=0)
{
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c = afil{i];

for (Fi;j=2*n;j++)
alil[j = afi}{j/c;

}

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

{

if (k!'=i)
{
¢ = a(k][i];
for (Fi;jc=2%n;j++)

alkl[d=a(kl{j-ali)[i*c;

i++;
}
while(tl && (i<=n))
{
if (a[i][i]'=0)
{
¢ = ali](il;
for (jFi;jx=2%n;H+)
aliJ{i = alillj/c;
}
for (k=1;k<=n;k++)
{
if (k!=i)
{
c = afk][i];
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for (F=i;j<=2"n; - +)
alk](3=afk}[J-ali)[ ]*c;

}
it+;
y
if (t1)
{
printf(" MA TRAN KET QUA\n") ;
for (i=1 ;i<=n ;i++)
{
for (Fn+l ;j<x=2%n;j++)
printf("a[%d]{%d} = %10.2f "ji,jalill{) ;
printf("\n") ;
}

}
getch();
return;
}
Ké&t qua chuong trinh CT57 nhu sau :
TINH MA TRAN NGHICH DAO
Vao bac cua ma tran n = 2
Vao ma tran ban dau a
allj)f1l] = 2
al1)[2] = 1.5
af2]/1] = 3.6
af2)f2] = -4.3
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MA TRAN KET QUA
af1)/3) = 031 afl}j4] = 0.11
af2][3] = 026 a[2][4] = -0.14

Bai sd 58 Giai hé phuong trinh dai s§ tuyén tinh bac n
Bai gidai Co¢ nhidu thuat todn khdc nhau d€ giai hé phuong trinh
dai s8 bac n. Phuong phdp khit 4n Gauss nhu sau :
Dung phuong trinh dau tién d€ khit x; trong n - 1 phuong trinh con
lai.
aj)
Néu a, # 0 ta tinh n - 1 nhan thic m; = = 2,8 ..n
11
Nhan phuong trinh diu véi m, va trit vao phuong trinh i véi i = 2,
3, ..., n. Tiép theo ta duge cdc hé s5 clia phuong trinh :
aﬁl) = ajj ~ mjay, , i=223,..n.
bV = bj — mb) , i=12,..n
trong d6 alf’ = 0, 4n s8 x1 da bi khd trong n - 1 phuong trinh cta
hé thdng ban dau .
Phuong trinh thi hai da bién d8i trong budc dau tién duge ding dé
kht 4n x; trong n - 2 phuoang trinh cén lai.
O bide k An s6 xk duge khit v4i nhan thuc
—1
k—1) _ aff ™"
afy™h
trong 46 al{ V20 va afd = af™D - mE VD | G =k ., n)
b®) = pk— _ m.(kdl) b~V , = k+1, ..,n)
k 18y gia tri lién tiép tu 1,2 d€n n - 1. Trong giai doan k = n -1 4n
88 Xq.1 bi khit trong phuang trinh cudi eing cia hé phuaong trinh. Cusi
cing ta duge mot hé phuong trinh dang chéo trong dé phuong trinh
cudi cing chi chia mét &n xn.

m{ i=k+l, k+2 ..,n
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anX; + a02x2 +...+ apXk +...+ apg¥, = by
a&ll))q +...+ aEka + ..+ aE},)xn = bE])
aff Vs + .+ alfi Dx, = b D
alh Uxo =b{D
Hé phuong trinh ¢ dang chéo, ta dé dang tinh :
xp = b D/ap-b
xn-1 = (BT ~ af1R xn) /2l TR
Xj = ('bJU'-l) - aﬂ_l)xn) - - aﬂill)xjﬂ)/aj(f—l)
j=n-2, ..,32]1
Chuong trinh CT58 gdm viéc cho bac phuong trinh, vao cac hé sé aijj,
b, vatim cdc digdu kién d€ he phuong trinh tuyén tinh bac n ¢d nghiém,

néu khéng s& théong bdo hé vé dinh, hodac vo nghiém va in nghiém cia
hé phuong trinh.

/* CT58 Chuong trirh giai he PTTT bac n */
#include <stdio.h>

typedef float mt[20}[20];

typedef float vec{21];

void main()

{

int t,t1i,jk,n;
float c,z;

mt a;

vec x;

printf("\n He PTTT bac n ");
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printf(\n Vao bac cua phuong trinh n = *);
scanf("%d",&n);
printf(*\n Vao ma tran he so \n );
for (i=1;i<=nji++)
for (j=1l;j<=n+1;p4+)
{
printf(*a[%d)[%d] = "i;);
scanf("%f", &z);
alillj = z
}
i=1;
tl=1;
while (t1 && (i<n))
{
t=1,
k=i+1;
while (t && (k<=n))
{
if (al[k}fi}!'=0)
{
for (Fl;x=n+1;++)
{
¢ = alill§;
alil(j} = alk][f;
alkl{j = ¢
}
t=0,
}
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else k=k+1;
if (k==n+1)
{
if (a[i][k]==0)
printf("n He vo dinh ");
else print{f("\n He vo nghiem *);
t1=0;
)
}
if (afillil!=0)
{
¢ = ali][il;
for (Fi+1l;j<=n+1;}#+)
alillj = alillj/c;
for (k=i+1;k<=n;k++)
{
c = a[kllil;
for (j=i+1;j<=n+1;j++)
alk)[J=alk}{J-alid{ P*c;

if (t1)
{
x[n] = a[n][n+1Yal(n][nl;
for (i=n-1:;1>=1;i--)

{
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xli] = ali)[n+1];
for(n;p=i+1;}-)
x{il = x(i]-alil(*=({ ;
Y
print{("\n Ma tran ket qua \n");
for (i=li<=n;i++)
{
for (Fl;jx=n+1;j+)
printf("a{%d][%d} = %10.3f " i,jali}[});
printf("\n");
}
printf("\n Nghiem cua he PTTT bac n ");
for(i=L;i<=n;i++)
printf("\n x[%d] = %10.3€"i,x[i]);
}
getch(); —
return,

}

Ta duge két qua cia phuong trinh CT58 nhu sau :

all)f1] = -2.5
all)f2] = 4.1
aflj][3] = 6.2
allj[4) = 525
af2)(1] = 1.76
al2)f2] = 3.8
al2][3]) = 4
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af2]{4] = 1.25

af3)[1] = 12
al3]{2] = 3.4
al3][3] = 1.7
af3){4) = 2.5

Ma tran ket qua

afl)f1] =1.750 af1)[2] = 2.171 a{1])[3] = 2.286 afl]f4] =
0.714

af2]{1] =12.000 a[2][2] =-22.657 a{2](3] = 1136 uf2][4] =
0.268

af3J)[1] = -2.500 af3)(2] = 9.529 af3](3] = 1.094 a(3][4] =
4.482

Nghiem cua he PTTT bac n

xf1] = 0.870
xf2] = -4.385
x[3) = 4.097
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Chuong 5

PA THUC ,
VA NOI SUY DA THUC

Bai 88 59 Tinh gid tri cia mot da thic tai diém x, theo thuat toin
Horner.

Bai giai Cho da thyc P(x) =ax" +apx™' + ...+ 8n.1X + ap. Cho
bac cla da thic, can dua cdc dit liéu vao la cdc hé s6 a,, ay,..., ap va Xo.
Tinh gia tri cha da thiic theo thuat toan Horner
P =(..((asx + apx + a2)x +... +an.1)x + a,;

v6i Py =Pxax + ax ; k = 1,2,...n; Po = a,. Xdc dinh hAm DaThue
dé& tinh gi4 tri cia da thudc theo thuat toan Horner.

/* CT59 Chuong trinh tinh gia tri da thuc theo Horner */
#include <stdio.h>

#include <conio.h>

#include <ctype.h>

#define MAXHESO 21

typedef float hesof MAXHESO]; /* So cac he so cua da thuc */
int n; ‘

heso a;

float xo;
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float DaThuc(heso, float ,int );

void main()
{
int i;
printf("\n** TINH GIA TRI DA THUC THEO HORNER **\n");
printf("\nCho mot gia tri Xo : ");
scanf("%f",&x0);
printf("\nCho bac cua da thue n = "),
scanf("%d",&n);
for (i=0;i< =n;i++)
{
printf("a[%d] = "i);
scanf("7%f{" &al(i]);
}
print{f(\nGIA TRI DA THUC = %6.3f\n",DaThue(a,xoni);
getch();
)

float DaThuc(heso b,float XXo.int n)

( _

int i;

float tg;

tg = bln};

for (i=n;i>1;--1)

tg = bli-1}+XXo*tg;

returnf{tg);

}

Ta duge két qua cia chuang trinh CT59 nhu sau :
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“* TINH GIA TRI DA THUC THEO HORNER **
Cho mot gia tri Xo : 1
Cho bac cua da thuc n = 3

al0] = 2

a[l] = 1.5
af2] = 4.25
af3] = 2.75

GIA TRI DA THUC = 8.500

Bpi 6 60 Tinh tdng cla hai da thic.
Bai giai Cho hai da thic :

A(X) =a;x® + azx™' + ... + apx + aps; bac n va

B(x) =bjx™ + bax™' + ... + bmx + byy; bdem (m < n)
Téng C(x) = A(x) + B(x) 12 m6t da thic bac ldn nhédt la n.

Cac hé s6 ¢k cia don thic n-k+1 cia C(x) la téng cia cdc don thitc
n-k+1 cia A(x) va B(x).

Tang quat ta duge cac hé s6 ck, k = 1, ...,n+1 cda da thdec C(x) :

i=nm
néu k < =i, ck = ay - k=1,., n+l
n&u khéng ex = ax + by !

/¥ CT60 Chuong trinh cong da thuc */
#include <stdio.h>

void main ()

N

float a[20],b[20],c(20];

int i,k,n,np,m,mp,
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printf("\nCong hai da thuc A(x) bac n va B(x) bac m\n");
printf(*Cho bac cua da thuc A(x) n = ")
scanf("%d".&n);

printf("Cho bac cua da thuc B(x) m = "),

scanf("%d",&m);
np = n+l;
mp = m+];

printf("\n Vao cac he so cua da thuc AX)\n");
for (i=1;i<=np;i++)
{
printf("A(%d) = ",i);
scanf("%f", &a[i]);
}
printf(“\n Vao cac he so cua da thuc B(x)\n") ;
for (i=1l;i<=mp;i++)
{
printf("B(%d) = i)
scanf("%f",&bli]);
}
i = np - mp;
for (k=1;k< =np;k++)
if (k<=i) c[k] = a[k];
else c[k] = alk] + b{k-1];
printf(* Da thuc A(x) la \n") ;
for (i=1l;i<=np;i++)
printf("A(%d) = %4.2{,",iali));
printf("\n");
printf(" Da thuc B(x) la \n");
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for i=1l;i<=mp;i++)
printf("B{7d) = %4.2f."ib[i]):

print{(“n");

printf(" Da thuc tong C(x) la \n");

for (k=Lk<=npk++)
printf("c(%d) = %4.2f," k,c[k]);

printf("\n");

getch(;

return;

}

K&t qui chuong trinh CT60 nhu sau :

Cong hai da thuc Alx) bac n va Blx, bac m
Cho bac cua da thuc Afx) n\= 2
Cho bac cua da thuc Blxym = 2

Vao cac he so cua da thuc Afx)
Allj
Al2)
A(3)

Vao cac he so da thuc Bfx)
Br1) = 4

Br2)
B3

ll

1

il

Da thuc Afx) la
Arl) = 1.00, Ar2) = 2.00, A(3) = 3.00,
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Da thuc Bfx, la

B(1) = 4.00, B(2, = 5.00, B(3,

Da thuc tong Clxj la

e(l) = 1.00, c(2) = 6.00, c/3) = 8.00,

Bai s6 61 Tinh tich cta hai da thie.

Bai giai Tich C(x) = A(x).B(x) 1a mét da thic bacl = n + m.

Heé 36 ck cla don thie bac 1 - k + 1 cia C(x) 1a t8ng cta tat ca tich
cdc hé s8 cla cdce don thic bac k) (0 < k1 < n) cua A®X) va ko
(0 < k2 < m ) cia B(x).

Téng quat ta xdc dinh bacl vacachésBei, k = 1, ..., 1 +1 ciaa C(x)

l=n+m

[ nefuk <n+ 1, j=k

néu khéng j=n + 1
nfuk<m+1ic=1
néu khéngic = k - m

J
Ck = Y aibk—i+]

i =io

/* CT61 Chuong trinh nhan hai da thuc ¥/
#include <stdio.h>

#define MAXSIZE 50

typedef float vecto[MAXSIZE+1];

void main()

{

int n,np,m,mp;

vecto a,b,c;

int i,io, jk,Ip;
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printf("\nNhan hai da thuc A(x) bac n va B(x) bac m\n");
printf("\nCho bac cua da thuc Ax) n = "),
scanf("%d",&n);
printf("\nCho bac cua da thuc B(x}) m = ");
scanf("%d",&m);
np = n+1l;
mp = m+1;
printf("\n Vao cac he so cua da thue A(x)\n");
for (i=l;i<=np;i++)

{

printf("A(%d) = ",i);

scanf("%f",&alil);

}
printf("\n Vao cac he so cua da thuc B(x)\n") ;
for (i=li<=mp;i++)

( :

printf("B(%d) = "i);

scanf("%f",&blil);

}
Ip=mnp + mp-1;
for (k=1k<=lp;k++)

{
if (k<=np) j=k;
else j = np;

if (k<=mp) io = 1;
else io = k - mp + 1;
clk]} = 0.0;

for (i=ioji<=j}i++)
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clk] = c[kl+afi]*b[k-i+11;
}

printf("\nDay he so tich C[k}\n");
for (k=1Lk<=Ilp;k++)
printf("C[%d] = %6 2f\n" k,cfkl);
getch();
return:
}
Ta dugc két qua chuong trinh CT61 :

Nhan hai da thue Alx) bac n va B(x) bac m
Cho bac cua hai da thuc Afx) n = 2
Cho bac cua hai da thuec B(xy m = 2

Vao cac he so cua da thue Alx)
All} =
Ar2)
Ar3)

(l

1
2
3

Vao cac he so cua da thuc Bfxy

Bl = 4
BR2) =5
B@3) =6

Day he so tich Clk]

C(1]) = 4.00
C[2] = 13.00
C{3] = 28.00
C{4] = 27.00
C[5] = 18.00
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Bai s8 62 Chia hai da thuc.

Bai giai Cho hai da thic A(x) va B(x). da thdc ty s8 Q(x) va phan

du R(x) cia phép chia A(x) cho B(x).

Téng quit ta xac dinh bac | va cdc hé s6 qx cia da thie Q(x) nhu

sau :
[ 1=n-m
r,(o) = a; i=1 ..,n
p=n
" rk-l
qk = bl
néui s m, ™= ef§TV—qubiss | i=1,.jui] k=1,..1+1
néu khong r.(k) = k7P
[ Li= ket -1

/¥ CT62 Chuong trinh chia hai da thuc */
#include <stdioh>

#define MAXSIZE 50

typedef float vecto(MAXSIZE+1];

void main()

{

int n,np,m,mp;

vecto a,b,q,r;

int i,k;

int 1,1p;

int j p;

float epsi;

printf("\nChia hai da thuc A(x) bac n va B(x) bac m'n");
printf("\nCho bac cua da thuc AX)n = "1
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scanf("Zd".&n);
printf("inCho bac cua da thuc B(x) m = ");
scanf("%d",&m);
np = n+l;
mp = m+l;
printf("\n Vao cac he so cua da thuc A(x)\n");
for (i=1l;i<=np;i++)

{

printf("A(%d) = ",i);

scanf("%{", &afi));

}
printf("\n Vao cac he so cua da thuc B(x)\n");
for (i=);i< =mp;i++)

{

printf("B(%d) = "i);

scanf("%f ,&bli]);

}
printf("\nCho gia tri epsilon : epsi = ");
scanf("%{", &epsi);
if (mp>1)

{

Ip=np-mp + 1;

for (i=1ji<=np;i++)

r{i] = ali];
J=mnp-1
for (k=1;k<=Ip;k++)
{

qlk) = r[1}b(1];
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for i=lji<=3i++)
{
if (i<mp)
rfi] = rfi+1]-qlk]*b[i+1];
else r[i] = rli+1];
}
i=j- 1
}
while ((fabs((double)r[1))<(double)(epsi)) && (j>0))
{
for (i=lji<=ji++)
rli] = rli+1];

1=y
}
if (fabs((double)r{1]}<(double)epsi)
r{1] = 0.0;

P =i+l

}

else
{
lp = np;

for (k=1;k<=Ip;k++)
qlk] = a(k}/bl1];
p=1
1) = 0.0;
h
printf("\nIn Ket qua He so Q[kln");
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for (k=1l;k<=Ip;k++)
printf("Q{%d] = %6.2f\n",k,qfk]);
printf("\nIn Ket qua He so R[i]\n");
for (i=lji<=p;i++)
printf"R[%d] = %6.2f\n" i,r(il};
getch();
return;

}
K&t qua chuong trinh CT62 nhu sau :

Chia hai da thuc Afx) bac n va B(x) bac m
Cho bac cua da thuc A(x) n = 2
Cho bac cua da thuc B(x) m = 1

Vao cac he so cua da thuc A(x)

Al =1
A2) = 2
A3) =3
Vao cac he so cua da thuc B(x)
B(1) = 4
B2) =5

Cho gia tri epsilon : epst = 0,01

In ket qua He so Qfk]
Q[I]u = 025
Q2] = 0.19

In Ket qua He so R[i]
R[1] = 2.06
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Bai sd 63 Tim gia tri ca ham f(x) tai diém x bang da thuc néi suy
Lagrange
Bai gidi Cho ham f(x) xiac dinh bdi cap cdc gia tri ( x, yi ) v6ii =
1,2, .., n + 1. Da thic ndi suy cia ham f(x) cé dang :
P(x) =px" + pzxq{”'1 + . .. +pnX + pn+i

sao cho P(xj) = yi,i= 1,2, .., n + 1 Cap (x,y) goi 14 cdc diém noi

suy. Ta cin phaixac dinh cdc hé sd pi, p2,...pn +1 cla da thdc noi suy.

V@ nguyén tic gidi hé phuong trinh tuyén tinh cd thé xac dinh cac hé

s8 py, ...Pn+1. Tuy nhién trong thuc t& ta thudng sit dung ndi suy da thic
Lagrange xic dinh nhu sau :

1 néu i=k

G(xi) = {0 néu Ik

P(x) =yiGi(x) + ... + Yn+1Gna (%)

Coéng thuc tinh Gy(x) véi moi x 1a :

(x—x1) - (X—Xk—1) (X=Ak+1) ... (X~Xn+1)

Gi(x) = (Xk—X1y - (Xk—Xk—1) (Xk—Xk+1) .. (Xg—Xp+1)
n+! X—Xj
= , k=1, ., nt+l
j=1 XETH
i#k

Chuong trinh CT63 gom cdc bude sau :

- Vao dif lieu cdc diém noéi suy (xi,yi)

- Tinh 14p theo cong thuc Lagrange

- In k&t qua
f* CT63 Chuong trinh noi suy da thuc Lagrange */
#include <stdio h>

#include <conio.h>

#include <ctypeh>
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#define NMAX 21

#define TRUE 1

#define FALSE 0

typedef float vecto[NMAX];

int n.i.k,maxKQ;

float po,xo;

vecto X,XX,y,vy,a;

char OK;

void VaoSL(vecto.vecto);

float Lapla(int,vecto,vecto,float);

void InKQ(vecto,vecto);

void main()
{
clrser();
printf("in** NOI SUY DA THUC LAGRANGE **');
VaoSLix.y);
k = 0;
OK = 'C
do
{
printf("nTinh gia tri cua Y ung voi Xo = “);
scanf("7% ", &xo);
po = LapLainx,y,x0);
printf(*:nGia tri cua Y = %6.2f",po);
getch(l;
k += 1;
maxKQ = k;
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]

xx[k)
yylkl = po;

printf("\nCo tinh voi Xo khac nua khong (c¢/k) :
getchar();

X0;

3

if (toupper(getchar(M=="C")
OK = 'C
else OK = 'K;
}
while (OK=="C");
InKQ(xx,yy) ;
)

void VaoSL(vecto x,vecto y)
{
int i,t;
char *OK;
printf("\nCho ham y = f(x)\n");
printf("\nSo cap (x,y) nhieu nhat la NMAX = 21%);
printf("\nCho so diem lap n = ");
scanf("%d",&n);
for (=1;i<=n;i++)
{
printf("\nX(%d] = ",i);
scanf("%f",&x[i]);
printf("\nY(%d] = ",i);
scanf("%f", &ylil);
}
printf("\Bang so lieu cac cap x va y \n") ;
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printf("\n\t No\\tX [\ \L YTil™);
for (i=1lji<=mnii++)
printf("\n\t%d\t\t %4 .1 f\t\t %4. 1£,i,x{i),yli]);
getch();
/*OK = " -;t/
t = TRUE;
do
{
printf("\nCo sua so lieu khong (c/k) : ");
getchar();
if (toupper(getchar())=="C’)
{
printf("\nChi so phan tu can svai = ");
scanf("%d", &i);
printf("\nGia tri moi : X[%d] = "i);
scanf(" %", &x[il);
printf("\nGia tri moi : Y{%d) = “,i);
scanf("%f",&y(il) ;
}
if (toupper{getchar()) !="C’) t = FALSE;
}
while (t);
}

float LapLa(int n,vecto x,vecto y,float xo0)
{

int ik;

float go;
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po = 0.0;
for (k=1;k<=n;k++)
{
go = 1,
for (i=1 ji<=n ;i++)
if (i '=k) go *= ((xo-x[i])/(x[k]-x[i]});
po += (ykI*go);
}
return(po);

}

void InKQ(vecto xx,vecto yy)

{

int i,k ;

printf("\nBang so lieu\n");
printf("\n\t No\t\tX [i]\\t Y[i]"};

for (i=lji<=n;i++)
printf("\n\tZd\t\t %4 .1 \t\t%4. 1,1 x{i], y[i]);
getch();

printf("\nKet qua tinh toan\n");

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

printf("\n\tX = Z6.20\t\tY = %6.21" xx[k),yylkl);
getch();

return;

}

Két qua chuong trinh CT63 shu sau :

180



Bang so lieu cac cap x va y

No
1
2
3
4

X[il

1.0
3.0
5.0
7.0

Y(i}
20
4.0
6.0
8.0

Co sua so lieu hhong ( clk ) :

k

Tinh gia tri cua Y ung voi Xo = 0

Gia tri cua Y = 1.00

Co tinh voi Xo khac nua khong ( c/k )} : k

Bai 88 64 Tinh gia tri gan ding cta ham f(x) tai di€m xo bing da

thdc noéi suy Newton.

Bai giai Da thic ndi suy Newton duge dinh nghia nhu sau :

Trong do

Px) = 8[xd + ), Olxi,...xx+1)Pu(x)
k=1

A[xi,...Xi+x) = ap‘) vdil i< n+l-kva0 < k < n;

B[xi,. . Xn+2-] =2aj voi 1l = j< n+l

1a cdc hé sé cha da thiic Newton va duge tinh nhu sau :

al® =y ,i=1 ., n+l

a® =

an+2-k = 4

aj = o™

af§7h - alk b

Xi+k — X

Viét lai da thdc ndi suy Newton theo cic hé s6 a; :
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Px) = a0, (%) + ayd, (%) +...+ a,@(x) + an+
vai - @ (x) = (x-xpD{x-x2) ... (xx},i=1,..n+!

Chuang trinh CT64 gom cdc budce sau day :
- Vao dit liéu 1a cap cac diem noéi suy ( xi,yi )
- Dung ham tinh cac hé s6 a;

- Tinh lap theo cong thdc Newton va in két qua

/* CT64 Chuong trinh noi suy da thuc Newton */
#include <stdio.h>

#include <conio.h>

#include <ctypeh>

#define NPMAX 21

#define TRUE 1

#define FALSE 0

typedef float vecto[NPMAX],

int n,maxKQ;

vecto X,y,a,XX,Yyy;

float xo;

void VaoSL(vecto,vecto);

void HeSoNEW(int,vecto,vecto,vecto);
float LAPNEW(int,vecto,vecto,float};

void InKQ(vecto,vecto);

void main()

{

int k;
float po;
char OK;
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clrser();
printft"in** NOI SUY DA THUC NEWTON **"),
VaoSL(x,y):

printf("\nTinh gia tri cua Y ung voi-Xo = ");
scanf("%f",&xo);

po = LAPNEW(n,x,y,x0);

printf("\nGia tri cua Y = %6.2f",po);

getch();

k +=1;

maxKQ = k;

xx[k] = xo ;

yylk] = po:

printf("nCo tinh voi Xo khac nua khong tc/k) :

getchar(),
if (toupper(getchar()=="C") OK = 'C%;
else OK = 'K’
I
while (OK=="C");
InKQ(xx,yy);
}

void VaoSLivecto x.vecto y)
{

int 1.t;

")
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printf("\nCho ham y = f(x)\n");
printfi"\nSo cap (x.y) nhieu nhat la NMAX = 21";
printf("\nCho so diem lap n = ");
scanf("%d",&n);
for (i=l;i<=n;i++)
{
printf("\nX[%d] = “,i);
scanf("7%f, &x(il);
printf("nY[7%d] = ".i);
scanf("% ", &yli]);
}
printf("\Bang so lieu cac cap x va y \n");
printf("\n\tNo\t\t X [i]\t\t Y[i]*);
for i=1i<=n:i++)
printf("\n\tZd\t\t %4 . 1\t\t%4.1£",i,x (i), v{i]);
getch();
t = TRUE;
do
{
printf("\nCo sua so lieu khong (c¢/k) : ™);
getchar();
if (toupper(getchar())=="C")
{
printf("nChi so phan tu can sua i = *);
scanf("%d" &i); duoe
printf("\nGia tri moi : X[%d] = "i);
seanf(" %1, &x[i));
printf("\nGia tri moi : Y{%d] = ",i);
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scanf(“%f", &yl[il);
)
if (toupper(getchar()) !="C’) t = FALSE:
}
while (t);
}

void HeSoNEW(int n,vecto x,vecto y,vecto a)

{

int ik;

float al;

a=y

for (k=1;k<=n-1;k++)
{
al = a[l];

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

ali] = (ali+1)-afi])/(x(i+k]x[i]);
a[n-k+11 = al;
}

float LAPNEW(int n,vecto a,vecto x,float Xo)
{
int k;
float Bo;
Bo = a[l];
for (k=2;k<=n;k++)
Bo = Bo*(Xo-x[n-k+1])+a[k];

185



return(Bo);

}

void InKQ(vecto xx,vecto yy)
{
int i,k;
print{("\nBang so lieu\n");
printf("\n\tNo\tMXTi\\tY[i]™);
for (i=l;i<=n;i++)
printf("\n\t%d\t\t%4. 1 f\t\t %4.1£",i,x[i],y[i));
getch();
printf("\nKet qua tinh toan\n®);
for (k=1;k<=maxkQ;k++)
printf("n\tX = %6.20\t\tY = %6.2f" xx{k],yy[k]);
getch();
}

Ta duge két qua chuong trinh CT64 nhu sau :

** NOI SUY DA THUC NEWTON **
Cho ham y = fix)

So cap ( x,y )nhieu nhat la NMAX = 21
Cho so diem lap n = 3

X(1] =1
Y1) = 2
X2] =3
Y/2) = 4
X3) =6
Y3) =7
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Bang so lieu cac cap x va y

No Xfi} Y/i]

1 1.0 2.0
2 3.0 4.0
3 6.0 7.0

Tinh gia tri cua Y ung voi X0 = 1.5
Gia tricua Y = 575

Bai 88 65 Tim gia tri da thdc ndi suy bing ma tran Lagrange.
Bai gidi Da thic Lagrange 6 thé€ viét dudi dang ma trén :

Cik

C
Gix) = (" x" L xly | X

Cn+1k

Ma tran vuéng Gjjbac n + 1 dudc xdc dinh nhu sau :

Cnn Ci2 ... Cip+t

C- Cai Cp ... Consy

Cn+11 Ca+12 - Cns1n+t
dudc goi 1a ma tran Lagrange dugc xay dung bdi cic gia tri x: dén
Xn -1 theo céng thite truy hdi. Da thie noi suy duge viét dudi dang ma
tran :
yi
~ 2
P(x) = x"x"71 .. x1).C. y

¥n+1
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|

P(X) = (xn’xn—l’”_’x’l) p2
Pn+1
Ma tran hé s8 p;i dugc tinh nhu sau :
n+1
Pi=2 Ciy i=1, .., n+l

j=1

Chuong trinh CT65 gbm cdc budc :
- Vao diy cdc diém ndi suy (xi, y)
- Xdc dinh mA tran Lagrange C
- Xac dinh p
- Tinh P(x) va ghi két qua.

/* CT6é5 Chuong trinh noi suy ma tran Lagrange */

#include <stdioh>
#include <conio.h>
#include <ctypeh>
#define NMAX 11

#define NPMAX 12
#define TRUE 1

#define FALSE 0

typedef float vecto[NMAX];
typedef float mt(NMAXI[NMAX];
int n;

vecto x,y,p;

void VaoSL(vecto,vecto);
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void InMT(int,int,mt);
void MaTranLaX(int,vecto,mt );
void HeSaP(int ,vecto ,vecto ,vecto );

void InKQ(vecto ,vecto ,vecto );

void main()
{
clrser();

printf("\n** DA THUC NOI SUY CUA HAM MA TRAN
LAGRANGE **7);

VaoSL(x,y);

HeSoP(n,x,y,p);

getch();

printf("\nDa thuc noi suy cua HAM F\n";
InKQ(x,y.p);

getch();

}

void VaoSL(vecto x,vecto y)
{
int it;
printf("\nCho ham y = f(x)\n");
printf("\nSa cap (x,y) nhieu nhat la NMAX = 11%),
printf("nCho so diem lap n = ");
scanf("%d",&n);
for (i=lLi<=nii++)
{
printf("\nX(%d] = "i);
scanf("%f" &x{i]);
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printf("\nY[7Zd] = ",i);
scanf("7%f" &y[i]);
}
printf("\Bang so lieu cac cap x va y \n"});
print{f("\n\t No\t X [i]MALY(i]";
for (i=1;i<=n;i++)
printf("\n\tZd\t\tZ4: 1A\t\t%4. 1{",i,x[i}, y[i]);
getch();
t = TRUE;
do
{
printf("\nCo sua so lieu khong (c/k) : ";
getchar();
if (toupper{getchar())=="C")
{
printf("\nChi so phan tu can sua i = “);
scanf("%Zqd" &i);
printf("\nGia tri moi : X[%d] = "i);
scanf("%f", &x[il);
printf(*\nGia tri moi : Y[%d]
scanf("% (", &ylil);
}
if (toupper(getchar()) '="C’) t = FALSE;
}
while (t) ;

i
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void InMTiint m,int n.mt heso)
{
int i3
printf("\nMA TRAN HE SO LAGRANGEn");
for (i=1;i<m;i++)
{
for (Fl;j<n;p+)
printf("HS[%d1[%d) = %4.1f “,i,jheso[i][ J);
printf("\n"); /*Xuong dong sau khi het mot hang */
)
}

void MaTranLaX(int n,vecto x,mt heso)
{
int i,}k;
float lo,qo,uo,vo;
float phi{NPMAX];
phi(l] = 1.¢;
phil2] = x[1];
for (i=2;i<=n;i++)
{
uo = phi[l);
for (F2;j<=LH+)
{
vo = phil];
phil] = vo-uo*x[i];
uo = vo:

}
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phili+1] = -uo*x[il;

}

for (k=1;k<=n;k++)
{
lo = nm

for (F=2;<=n;j+)
lo = lo*x{k}+(n-j+ 1)*phi{§;
qo = phi(l] ; '
heso[1}[k] = gqo/lo;
for (F2;j<=n;}++)
{
qo = qo*x[k]l+phi(] ;
heso[jl[k] = qo/lo ;
}
}
InMT(jk,heso);
}

void HeSoP(int n,vecto x,vecto y,vecto p)
{
int i,}
float s;
mt heso;
MaTranLaX(n,x heso);
for (i=lji<=n;i++)
{
s = 0.0;
for (Fl;jx=n;++)
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s = s+heso[i){ J*v[ };
pli] = 5
}
}

void InKQ(vecto x,vectq.y,vecto p)
{
int ik;
printf("\nBang so lieu\n");
printf("\n\tNo\t\tX[i\t\t Y{i]");
for (i=lii< =n;i++)
printf("n\t®d\t\t % 4. 10t\t%4. 1,1, x{il,y(i));
getch();
printf("\nKet qua tinh toan\n");
for (k=1;k<=n;k++)
printf("\n\He so cua don thuc bac %d : %6.2",n-k,p(k]);
getch() ;
}

Ta duge két qua chuong trinh CT65 :

** DA THUC NOI SUY CUA HAM MA TRAN LAGRANGE **
Cho ham y = f(x)

So cap ( x,y ) nhieu nhat la NMAX = 11
Cho so diem lapn = 3

X(1] =1
Y/1] = 2
X2) = 3
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Y[2) = 4

X3 =5
Y3 =6
Bang so lieu cac cap x va y
No X[i] Y/i)
1 1.0 2.0
3.0 4.0
3 5.0 6.0

MA TRAN HE SO LAGRANGE

HS[1)1] = 0.1 HS[1)[2] = -02 HS[1)[3] = 0.1
HS(2j)(1] = -0.1 HS[2}2] = 1.5 HS[2){3] = -0.5
HS/[3){1] = 1.9 HS(3)[2] = -1.2 HS{[3)(3] = 0.4

Da thuc not suy cua HAM F

Ket qua tinh toan

He so cua don thuc bac 2 : 0.00
He so cua don thuc bac 1 : 1.00
He so cua don thuc bac 0 : 1.00

Bai 86 66 Tinh dao ham cip | cia da thdc P(x).
Bai giai Cho da thdc bac n
P(x) = pix” + px"' + . + pusi
Dao hamedp | ( 1< ] = n ) ctia P(x) dugce xic dinh nhu sau :
P'(x) =n p1x"'l + (n-Dpax™?% + .. + Pn
P'(x) =n(n-1) plx"'z + (n-D(n-2)px"> + .+ 2pn-1

Téng quat : pOx) = d;x™ + dzx™! + .+ dpa
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Trongddm =n-1,d;= A‘nﬂ-k Pk, k=1,..,m+1
Ta dyoc bac m va cac hé s6 di , k=1,...,m+1 cia da thdc p(‘)(x} :

m=n-1
n+1-k

ag =[] ] k= 1,..,m+1

jEmM+2-k
dk = akpk
gia tri cta da thuc p(')(xo) dugc tinh todn theo sa dd Horner.
Chudng trinh CT66 gbm viéc vao di liéu cac hé 9§ clia da thite, c4)

cia dao ham va iap mot chu trinh tinh cdc hé s6 ctia dao hamda thd
theo thuat toan tinh tich mét day s6.

/* CT66 Chuong trinh dac ham da thuc */

#include <stdio.h>
#define MAXSIZE 21
typedef float vec[MAXSIZE];

void main()

{

int i, jkl,n,np,mp;

float ao;

vec a,d;

printf("nChuong trinh tinh dac ham da thue P(x)\n");
printf("Bac cua da thuc P(x) n = ™);
scanf("%d", &n);

printf("Cap cua dac ham 1 = ");
scanf("%d", &l);

printf("Cho cac he so cua da thuc\n");
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for (i=0;i<=n;i++)
{
printf("A[%d] = ")
scanf("*%f",&alil);
}
np = n+l;
mp = np-|;
for (k=1;k<=mp;k++)
{
ao = 1;
for (Fmp+1-k;j<=np-k; j++)
a0 = ao*}
d[k] = ao*alk];
printf("Dac ham cap %d D[%d]} = %6.20n"1 k,d[k]);
}
getch();
return;

}

Ta dugc két qua chuong trinh CT66 nhu sau :

Chuong trinh tinh dao ham da thuc Pfx)
Bac cua da thuc Pl(x) n = 2
Cap cua dao ham | = 1

Cho cac he so cua da thuc

Al0) = 2
All] = 3
Al2] =5
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Dao ham cap 1 D[1] = 6.00
Dao ham cap 1 Df2] = 5.00

Bal 88 67 Tinh dao ham cia da thic Newton.
Bai gidi Cho da thdic Newton
P(x) = ai®p(x) + ... +2,P1(X) + an+1

dao ham cdp | cia da thic cd th€ duge tinh tosn theo thuat todn
CTé8.

/* CT67 Chuong trinh dao ham da thuc Newton */

#include <stdioh>
#define MAXSIZE 21
typedef float vec[MAXSIZE};

void main()

{

int i,k,np;

float uo,x0,al;

vec a,b,z,x,y;

printf("\nChuong trinh dao ham cap | da thuec Newton\n");
printf(" Cho bac da thuc np = ");

scanf("%d",&np);

printf(* Cho cap cua dao ham | = *);
scaaf(*%d", &l);

printf(" Cho Xo = ");
scanf("%f",&xo0);
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“for (i=li<=np+1i++)
{
printf("X[%d] = ",i);
scanf("%f, &x[i]);
printf("Y[%d] = ".i);
scanf("%f" &y[il);
}
for (i=1;i<=np+1;i++)
ali) = yli};
for (k=1;k<=np-1;k++)
{
al = a[l];
for (i=1;i< =np-k;i+ +)
{
afi] = (ali+1}-alil)/(x[i+k}-x[i]);
a[np-k+1] = al;
printf("A{%d] = %6 2f\n",i,a[i]),
}
}
for (i=1l;i<=np+1;i++)
b[i] = alil;
for i=0ji<=Li++)
for (k=2;k<=np-i;k++)
blk} = b[k-1}*(xo-x[np+1-k-i]+blk));
uo = J; .
for (i=1;i<=bLi+ +)
{

uo = uo*i;
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z[i] = uo*b[np-i};
printf("Z[%d] = %6.20\n" i,z[i]);
}

getch();

return;

}

Ké&t qua ta dude :

Chuong trinh dao ham cap ! da thuc Newton
Cho bac da thuc np = 2

Cho cap cua dao ham | = 1

Cho X0 = 2
X(1] = 3
Y[1] = ¢4
X[2] =5
Yizy =1
X[3] = €6
Y[3] =2
A1 = -1.50
Z[1] = -1.50
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