CHUONG 3. CAC CAU TRUC PIEU KHIEN

M6t chuong trinh bao gdm nhiéu cau lénh. Thong thudng cac cau lénh duoc thuc
hién mot cach lan luot theo thir ty ma chung duoc viét ra. Cac ciu trac diéu khién cho
phép thay d6i trat ty noi trén, do d6 may co thé nhay thuc hién mot cau lénh khac &

mot vi tri trudc hodc sau cau Iénh hién thoi.
Xét v& mat cong dung, cé thé chia cac cu trac diéu khién thanh cac nhom chinh:
v' Nhay khéng c6 diéu kién.
v" RE& nhanh.
v' T6 chie chu trinh.
Ngoai ra con mot so toan tir khac cé chirc nang bo trg nhu break, continue.
3.1. Céu tric ré nhanh
3.1.1. Céu trdc if-else

Toén tir if cho phép lua chon chay theo mét trong hai nhanh tuy thuéc vao su

bang khong va khéac khdng cua biéu thirc. N6 6 hai cach viét sau:

if (biéu thuc) if (biéu thuc)
khéi lénh 1; khéi lenh 1;
/* Dang mot */ else
khéi lénh 2 ;
/* Dang hai */

Hoat déng caa biéu thirc dang 1: May tinh gia tri caa biéu thic. Néu biéu thic
dung (biéu thizc cé gia tri khac 0) may s& thuc hién khdi lénh 1 va sau d6 s& thuc hién
cac lénh tiép sau lénh if trong chwong trinh. Néu biéu thirc sai (biéu thic ¢ gia tri
bang 0) thi may bo qua khéi lénh 1 ma thyc hién ngay céc lénh tiép sau lénh if trong

chuong trinh.
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Hoat déng ciaa biéu thirc dang 2: May tinh gia tri caa biéu thic. Néu biéu thic
dung (biéu thirc c6 gia tri khac 0) may s& thuc hién khdi lénh 1 va sau d6 s& thuc hién
cac 1énh tiép sau khdi 1énh 2 trong chuong trinh. Néu biéu thuc sai (biéu thic c6 gia tri
bang 0) thi may bo qua khdi 1énh 1 ma thuc hién khéi Iénh 2 sau d6 thyc hién tiép cac

lénh tiép sau khéi lénh 2 trong chuong trinh.

Vi dy 3.1: Chwong trinh nhap vao hai s a va b, tim max cua hai sé rdi in két qua

1én man hinh. Chwong trinh ¢ thé viét bang ca hai cach trén nhu sau:

Cach 1:

#include <stdio.h>
int main ()

{

float a, b, max;
printf ("\n Cho a = ");

scanf ("%$f", ¢&a);

printf ("\n Cho b

Il
=
~
~

scanf ("$f", &b);

max = aj

if (b>max) max = b;

printf (" \n Max cua hai so a = %8.2f wva b = %8.2f la
Max = %8.2f", a, b, max);

}

Céch 2:

#include <stdio.h>
int main ()

{

float a, b, max;

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

printf ("\n Cho b = ");

scanf ("$f", &b);

if (a>b) max = a;

else max = b;

printf (" \n Max cua hai so a = %8.2f wva b = %$8.2f la
Max = %8.2f", a, b, max);

}

Sw 16ng nhau ciia céc toan tir if: C cho phép sir dung cac toan tu if 16ng nhau co
nghia 1a trong cac khdi Iénh (1 va 2) & trén co thé chira cac toan tir if - else khac. Trong
truong hop nay, néu khong sir dung cac dau dong mé ngodc cho cac khéi thi s& co thé

nham 1an gitra céc if-else.

Cha y 1a may s& gan toan tir else voi toén tu if khdng co else gan nhat. Chang han

nhu doan chuong trinh vi du sau:

if (n>0) // if thi nhét
if (a>b) // if tht hai
z = a;
else

z = b;

thi else ¢ day s€ di vai if thu hai.

Doan chuong trinh trén twong duong voi:

if (n>0) //if th( nhit
{
if (a>b) // if tht hai
z = aj;
else

z = b;
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}

Truong hop ta muén else di vai if thir nhat ta viét nhu sau:

if (n>0) // if tht nhit
{
if (a>b) // if tht hai

z = aj;
}

else

z = b;

3.1.2. CAu trac switch:

La cau trlc tao nhiéu nhanh dic biét. N6 can cir vao gia tri mot biéu thic nguyén

dé dé chon mét trong nhiéu cach nhay.
Cau trlic tong quat cta no la:

switch (biéu thirc nguyén)
{
case nl
khéi lgnh 1
case n2

khéi lénh 2

khéi lénh k
[ default
khéi lénh k+1 ]
}
Véi ni 1a cac s6 nguyén, hang ky tu hoic biéu thirc hang. Céac ni can co gia tri

khac nhau. Poan chuong trinh nam gitra cac dau { } goi la than cua toén ti switch.

default 12 mot thanh phan khdng bat budc phai co trong than cua switch.
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Su hoat dong cua toan tir switch phu thudc vao gia tri cua biéu thuc viét trong
dau ngoic () nhu sau:

Khi gia tri cua biéu thic nay bing ni, may s& nhay t6i cac cau lénh c6 nhén la
case ni.

Khi gi4 tri biéu thirc khéc tat ca cac ni thi cach 1am viéc cua may lai phu thuoc

vao su c6 mat hay khdng cua Iénh default nhu sau:
Khi cé default may sé nhay t6i cau 1énh sau nhan default.
Khi khong c6 default may s& nhay ra khoi cau tric switch.
Chuy:
May s& nhay ra khoi toan tir switch khi n6 gap cau lénh break hoic dau ngoic

nhon déng cudi cling cua than switch. Ta ciing c6 thé dung cau lénh goto trong than

cua toan tir switch dé nhay tgi mot cau Iénh bat ky bén ngoai switch.

Khi toan tir switch nam trong than mot ham nao d6 thi ta ¢ thé sir dung cau lénh

return trong than caa switch dé ra khoi ham nay (lénh return s& dé cap sau).

Khi may nhay téi mét cau lénh nao d6 thi su hoat dong tiép theo cia nd s& phu
thudc vao céac cau lénh ding sau cau lénh nay. Nhu vay néu may nhay téi cau lénh cé
nhan case ni thi nd c6 thé thuc hién tat ca cac cau lénh sau d6 cho toi khi nao gip cau
lénh break, goto hoic return. N6i cach khac, may c6 thé di tir nhém Iénh thudc case ni
sang nhom lénh thudc case thir ni+1. Néu mdi nhém lénh duoc két thic bang break thi

toan tir switch sé thuc hién chi moét trong cac nhém Iénh nay.

Vi du 3.2: Lap chuong trinh phan loai hoc sinh theo diém sir dung cau triic

switch:

#include <stdio.h>
int main ()
{
int diem;
printf ("\nvVao du lieu:");

printf ("\n Diem = ");
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scanf ("%d", &diem);
switch (diem)
{
case
case

case

w N = O

case
printf ("Kem\n") ;
break;
case 4:
printf ("Yeu\n") ;
break;
case 5:
case 6:
printf ("Trung binh\n");
break;
case 7:
case 8:
printf ("Kha\n") ;
break;
case 9:
case 10:
printf ("Gioi\n");
break;
default:

printf ("Vao sai\n");

}

3.2. Céu triic lip
3.2.1. Cu truc lap for

Toéan tir for dung dé xay dung cu trdc lap c¢é dang sau:
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for (biéu thirc 1; biéu thive 2; biéu thirc 3)
Lénh hodc khéi lénh ;

Toan tu for gdm ba biéu thirc va than for. Than for 1a mot cau Iénh hoic mot khéi
lénh viét sau tir khoa for. Bat ky biéu thuc nao trong ba biéu thtc trén c6 thé ving mat
nhung phai gitt dau ; .

Thong thuong biéu thic 1 14 todn tir gan dé tao gia tri ban dau cho bién diéu
khién, biéu thirc 2 12 mot quan hé logic biéu thi diéu kién dé tiép tuc chu trinh, biéu

thire ba 12 mot toan tir gan dung dé thay doi gia tri bién diéu khién.
Hoat dgng cia toan ti for:
Toén tir for hoat dong theo cac budc sau:
Xac dinh biéu thic 1
Xac dinh biéu thic 2

Tuy thudc vao tinh dung sai cua biéu thuc 2 dé may lya chon mot trong hai

nhanh:

- Néu biéu thirc hai c6 gia tri 0 (sai), may sé& ra khoi for va chuyén téi cau lénh

sau than for.

- Néu biéu thure hai 6 gia tri khac 0 (dung), may s& thuc hién céc cau lénh trong

than for.

- Tinh biéu thuc 3, sau d6 quay lai budc 2 dé bat dau mot vong mai caa chu
trinh.

Chu y: Néu biéu thirc 2 vang mit thi né ludn duoc xem la ding. Trong truong
hop nay viéc ra khoi chu trinh for can phai dugc thuc hién nhd cac 1énh break, goto

hoic return viét trong than chu trinh.

Trong diu ngozc tron sau tir khoé for gom ba biéu thirc phan cach nhau boi dau ;
. Trong mdi biéu thuc khdng nhitng c6 thé viét mot biéu thirc ma cé quyén viét mot
day biéu thirc phan cach nhau boi dau phay. Khi d6 cac biéu thirc trong mdi phan duoc
xac dinh tir trai sang phai. Tinh ding sai ctia ddy biéu thie duoc tinh 1a tinh dung sai

cua biéu thire cudi ciing trong day nay.
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Trong than cua for ta c6 thé dung thém céc toan tu for khac, vi thé ta cé thé xay

dung céc toan tir for long nhau.

Khi gip cau lénh break trong than for, may ra sé ra khoi toan tir for sau nhat chua
cau lénh nay. Trong than for ciing c6 thé st dung toan tir goto dé nhay dén mot vi tri

mong mudn bat ky.

Vi du 3.3: Nhap mét day sé réi dao nguoc thi tu cua né.

#include <stdio.h>
float x[] = {1.3, 2.5, 7.98, 56.9, 7.23};
int n = sizeof(x)/sizeof (float);
int main ()
{
int i, j;
float c;
for (i = 0, j = n-1; i<j; ++i, --3)
{
c = x[1]; x[1] = x[3]; x[]] = c;
}
printf ("\n Day so dao la \n\n");
for (i1 = 0; i<n; ++1)

printf ("$8.2f", x[i]);

Vi du 3.4: Tinh tich hai ma tran mxn va nxp.

#include <stdio.h>

float x[3][2], yl2]1[4], z[3][4], c;

int main ()

{
int 1, J;
printf ("\n nhap gia tri cho ma tran X ");
for (1 = 0; i<= 2; ++1i)

for (3 = 0; j<= 1; ++7)
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printf ("\n x[%d] [%d] = ",
scanf ("Sf", &c);
x[1]1[J] = c;
}
printf ("\n nhap gia tri cho ma tran
for (1 = 0; i<= 1; ++1)
for (j = 0; j<= 3; ++73)
{
printf ("\n y[%d][%d] = ",
scanf ("Sf", &c);

y[1i][J] = ¢c;

}

i, J)7

Yo

3.2.2. Cau trdc lap while
Toan tir while dung dé xay dyung chu trinh l3p dang:

while (biéu thirc)
Lénh hodc khéi lénh;

Nhu vay toan tr while gdm mat biéu thirc va than chu trinh. Than chu trinh ¢6

thé 1a mot [énh hodac mot khéi 1énh.

Hoat dong cua chu trinh nhu sau:

May xac dinh gia tri cua biéu thic, tuy thudc gia tri cia nd may s& chon cach

thuc hién nhu sau:

Néu biéu thirc c6 gié tri 0 (biéu thic sai), may sé ra khoi chu trinh va chuyén téi

thue hién cau Iénh tiép sau chu trinh trong chwong trinh.

Néu biéu thirc c6 gia tri khac khong (biéu thirc dung),

khdi 1énh trong than ctia while. Khi may thuc hién xong khéi 1énh nay né lai thuc hién

xéc dinh lai gia trj biéu thic rdi 1am tiép cac bude nhu trén.
chay:
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Trong cac diu ngoic () sau while chang nhitng c6 thé dat mot biéu thic ma con
c6 thé dat mot ddy biéu thirc phan cach nhau béi dau phay. Tinh dung sai cua day biéu

thire duoc hiéu 1a tinh ding sai cta biéu thuc cubi cing trong day.

Bén trong than cua mot toan tir while lai c6 thé sir dung céc toan tir while khac.
bang cach d6 ta di xay dung duogc cac chu trinh 16ng nhau.

Khi gap cau lénh break trong than while, may sé& ra khoi toan tir while sau nhat
chtra cau Iénh nay.

Trong than while c6 thé s dung toan tir goto dé nhay ra khoi chu trinh dén mot
vi tri mong mudn bt ky. Ta ciing c6 thé sir dung toan tir return trong than while dé ra
khol mot ham nao do.

Vi du 3.5: Chuong trinh tinh tich v hudng cta hai véc to x va y:

#include <stdio.h>
float x[] = {2, 3.4, 4.6, 21}, vy[] = {24, 12.3, 56.8,
32.91};

int main ()
{
float s = 0;

int 1 = -1;

while (++i<4)
s += x[1]*y[1];
printf ("\n Tich vo huong hai vec to x va y la:%8.2f",
s) i

}

3.2.3. Céu truc lip do-while

Khéc vai cac toan tir while va for, viéc kiém tra diéu kién két thac dat ¢ dau chu
trinh, trong chu trinh do while viéc kiém tra diéu kién két thuc dat cudi chu trinh. Nhu

vay than caa chu trinh bao gio ciing duoc thuc hién it nhat mot lan.
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Chu trinh do while c6 dang sau:

do
Lénh hodc khéi lénh;
while (biéu thirc);
Lénh hozc khéi 1énh 1a than caa chu trinh c6 thé 12 mot 1énh riéng 1é hoac 1a mot
khéi lenh.
Hoat dong cua chu trinh nhw sau:
May thuc hién cac 1énh trong than chu trinh.
Khi thyc hién xong tat ca cac Iénh trong than cua chu trinh, may sé xac dinh gia
tri cua biéu thuc sau tir khoa while rdi quyét dinh thuc hién nhu sau:
Néu biéu thire dung (khac 0) may s& thuc hién lap lai khoi lénh caa chu trinh lan
thr hai rdi thuc hign kiém tra lai biéu thic nhu trén,
Néu biéu thtc sai (bang 0) may s& két thic chu trinh va chuyén téi thuc hién Iénh
dung sau toén tu while.
Chuy: Nhimg diéu luu y véi toan tir while & trén hoan toan dung voi do while.

Vi dy 3.6: Poan chuong trinh x4c dinh phan tir &m dau tién trong cac phan ti cua

mang X.

#include <stdio.h>

float x[5], c;

int main ()

{
int 1 = 0;

printf ("\n nhap gia tri cho ma tran x ");

for (1 = 0; i<= 4; ++1i)
{
printf ("\n x[%d] =", 1);

scanf ("%f", &c);




++1i;
while (x[1] >= 0 && 1i<= 4);
if (i<= 4)
printf ("\n Phan tu am dau tien = x[%d] = %8.2f",
i, x[1]);
else

printf ("\n Mang khong cé phan tu am ");
}

3.3. Cau Iénh break, continute
3.3.1. Céau Iénh break

Cau lénh break cho phép ra khoi cac chu trinh vai c&c toan ta for, while va
switch. Khi ¢6 nhiéu chu trinh 16ng nhau, cau lénh break s& dua may ra khoi chu trinh
bén trong nhat chira n6 khong can diéu kién gi. Moi cau lénh break c6 thé thay bang
cau Iénh goto vai nhén thich hop.

Vi du 3.7: Biét s6 nguyén duong n s& 1a s nguyén t6 néu né khong chia hét cho
cac s6 nguyén trong khoang tir 2 dén cin bac hai cua n. Viét doan chwong trinh doc

vao s nguyén duong n, xem n c6 1a s6 nguyén td.

#include <stdio.h>
#include <math.h>
unsigned int n;
int main ()
{
int 1, nt = 1;
printf ("\n cho n = ");
scanf ("sd", &n);
for (1 = 2; i<= sqgrt(n); ++1i)

if ((n 1) == 0)

o\
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nt

Il
o
~e

break;
}
if (nt)
printf ("\n %d la so nguyen to", n);
else
printf ("\n %d khong la so nguyen to", n);
}

3.3.2. Cau lénh continue

Trai voi cau Iénh break, lénh continue dung dé bat dau mot vong méi caa chu
trinh chira n6. Trong while va do while, 1énh continue chuyén diéu khién vé thuc hién
ngay phan kiém tra, con trong for diéu khién dugc chuyén vé buéc khai dau lai (tic 1a

budéc: tinh biéu thuc 3, sau d6 quay lai budce 2 dé bat ddu mot vong méi caa chu trinh).
Chu y: Lénh continue chi ap dung cho chu trinh chir khéng &p dung cho switch.
Vi du 3.8: Viét chuong trinh dé tir mot nhap mot ma tran a sau do:
- Tinh téng c&c phan tir duong cua a.
- Xac dinh s6 phan tir duwong cua a.

- Tim cuc dai trong c4c phan tir duong cua a.

#include <stdio.h>
float al[3]11[4];
int main ()

{

int i, j, soptd 0;

float tongduong 0, cucdai = 0, phu;
for (1 = 0; i<3; ++1)
for (3 = 0; 1i<4; ++3)
{
printf ("\n a[%d] [%d] =", i, J);
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scanf ("$f", é&phu);
alill[J] = phu;
if (a[i][j]l<= 0) continue;
tongduong +=al[il[]J];
if (cucdai<ali]l[j]) cucdai = al[i][3];
++soptd;
}
printf ("\n So phan tu duong la: %d", soptd);

printf ("\n Tong cac phan tu duong la:

tongduong) ;
printf ("\n Cuc dai phan tu duong la: %8.2f",

%8.2t",

cucdai) ;
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CHUONG 4. HAM VA TRUYEN THAM SO

4.1. Pinh nghia ham trong C
4.1.1. Khai bao ham

Ham 12 mot khéi 1énh duogc thuc hién khi né duoc goi tir mot diém khéac cua

chuong trinh.
Cu phap:
type <tén ham> ([tham sé 1], [tham sé 2], ...)
<khéi 1enh>:
Trong do:
- type 1a kiéu dix liéu dugc tra vé cua ham.
- <tén ham> la tén goi cua ham.
- [tham s¢ i] 1a cac tham s6 (c6 nhiéu bao nhiéu ciing duoc tuy theo nhu cau).

Mot tham sé bao gom tén kiéu dit liéu sau d6 1a tén ciia tham sé giéng nhu khi
khai bao bién (vi du int x) va déng vai trd bén trong ham nhu bat ki bién nao khac.
Chtng dung dé truyén tham sé cho ham khi n6 duoc goi. Cac tham sé khac nhau duoc
ngan cach bai cac dau phay.

- <khdi Iénh> 14 than cta ham. N6 c6 thé 1a mot 1énh don hay mot khéi 1énh.

Vi du 4.1: Duéi day 1a vi du dau tién vé ham

#include <stdio.h>
int addition (int a, int b)
{
int r;
r = atb;
return (r);
}
int main ()

{
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int z;
z = addition (5, 3);
printf ("\n 7z = %d", z);

Kétqua:z=8

Ching ta c6 thé thiy ham main bét dau bang viéc khai bao bién z kiéu int. Ngay
sau d6 1a mot 11 goi t6i ham addition. Néu dé y ching ta s& thay sy tuong tu giita ciu
trdc cua loi goi ham vai khai bao cua ham:

int addition {int a, int h)

Pt

z = addition { 5 , 3 )

Cac tham sb c6 vai tro that rd rang. Bén trong ham main chdng ta goi ham
addition va truyén hai gi tri: 5 va 3 twong &ng vai hai tham sé int a va int b duoc khai

bao cho ham addition.

Vao thoi diém ham duoc goi tir main, quyén diéu khién duoc chuyén sang cho
ham addition. Gia tri cua ¢ hai tham s6 (5 va 3) duoc copy sang hai bién cuc b int a
va int b bén trong ham.

Dong Iénh sau:

return (r);

Két thiic ham addition, va tra lai quyén diéu khién cho ham nao da goi né (main)
va tiép tuc chuong trinh ¢ cai diém ma no bi ngat bai 161 goi dén addition. Nhung thém
vao do, gié tri duoc dung véi 1énh return (r) chinh 1a gié tri duoc tra vé caa ham.

int addition {(int a, int h)
J(s
z = addition { & , 3 )
Gia tri tra vé bai mot ham chinh 1 gié tri cua ham khi n6 dugc tinh toan. Vi vay

bién z s& ¢6 c6 gia tri duoc tra vé boi addition(5, 3), d6 1a 8.
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4.1.2. Pham vi hoat ddng ciia cac bién

Ban can nhé rang pham vi hoat dong cua cac bién khai b4o trong mot ham hay
bat ki mot khéi 1énh nao khac chi 1a ham d6 hay khdi 1énh d6 va khong thé sir dung
bén ngoai ching. Trong chuong trinh vi du trén, ban khong thé sir dung truc tiép cac
bién a, b hay r trong ham main vi ching 1a cé4c bién cuc b cua ham addition. Thém
vao d6 ban ciing khong thé str dung bién z truc tiép bén trong ham addition vi né 1am

bién cuc bo caa ham main.

Tuy nhién ban c6 thé khai bao céc bién toan cuc dé co thé sir dung ching & bat ki
dau, bén trong hay bén ngoai bat ki ham nao. Dé 1am viéc nay ban can khai bao ching

bén ngoai moi ham hay céc khdi lénh, c6 nghia 14 ngay trong than chuong trinh.

Vi du 4.2: Day 1a mot vi du khac vé ham:

#include <stdio.h>

int subtraction(int a, int b)

return (r);
}
int main ()
{
int x =5, y =3, z;
z = subtraction (7, 2);
printf ("\nKet qua 1: %d", z);
printf ("\nKet qua 2: %d", subtraction(7, 2));
printf ("\nKet qua 3: %d", subtraction(x, v));
z = 4 + subtraction(x, V)

printf ("\nKet qua 4: %d", z);

Két qua:
Ketqua l:5
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Ketqua 2: 5
Ket qua 3: 2
Ketqua4: 6

Trong truong hop nay chung ta tao ra ham subtraction. Chirc nang cua ham nay

la 1ay hiéu cua hai tham sé rdi tra vé két qua.

Tuy nhién, néu phan tich ham main céac ban s& thay chuong trinh d3 vai 1an goi
dén ham subtraction. To6i da st dung vai cach goi khac nhau dé céc ban thay cac cach

khac nhau ma mot ham cé thé duoc goi.

Dé cd hiéu can k& vi du nay ban can nhé rang mot 161 goi dén mot ham c6 thé

hoan toan dugc thay thé bai gia tri caa nd. Vi du trong 1énh goi ham dau tién:

z = subtraction(7, 2);

printf("Ket qua 1: %d", z);

Néu chung ta thay loi goi ham bang gia tri cua né (d6 1a 5), chiing ta s& co:

z=5;

printf("Ket qua 1: %d", z);

Tuong tu nhu vay

printf("Ket qua 2: %d", subtraction(7, 2));

Ciing cho két qua gidng nhu hai dong lénh trén nhung trong trudng hop nay
chiing ta goi ham subtraction truc tiép nhu 13 mot tham sb cuaa printf. Ching ta ciing co
thé viét:

printf("Ket qua 2: %d", 5);

Vi 5 1a két qua cua subtraction(7, 2). Con vai lénh

printf("Ket qua 3: %d", subtraction(x, y));

Piéu moi mé duy nhat & day 1a cac tham sb cua subtraction 1a cac bién thay vi
c4c hang. Piéu nay Ia hoan toan hop 18. Trong trudng hop nay gia tri duoc truyén cho

ham subtraction la gia tri cua x and y.
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Truong hop th tu ciing hoan toan tuong tw. Thay vi viét
z = 4 + subtraction(X, Y);
ching ta cé thé viét:
z = subtraction(x, y) + 4;
Ciing hoan toan cho két qua turong duong.
4.2. Truyén tham so cho ham

Cho dén nay, trong tat ca cac ham chung ta da biét, tat ca cac tham sé truyén cho
ham déu duoc truyén theo gia tri. Piéu nay c6 nghia 13 khi chiing ta goi ham véi cac
tham s6, nhitng gi ching ta truyén cho ham la cac gia tri chi khéng phai ban than cac

bién. Vi du, gia st chiing ta goi ham addition nhu sau:

intx=5,y=3,z

z = addition(x, y);

Trong truong hop nay khi ching ta goi ham addition thi cac gia tri 5 and 3 duoc
truyén cho ham, khéng phai la ban than cac bién.

void duplicate (int& a,int& b,int& c)

A

duplicate { = , vy , =z );
Dén day cac ban co thé hoi t6i: Nhu vay thi sao, c6 anh hudng gi dau? Diéu dang
noi & day 1a khi cac ban thay doi gié tri cua cac bién a hay b bén trong ham thi céc bién
X Va y van khong thay doi vi chung dau co dugc truyén cho ham chi c6 gia tri cua

chung dugc truyén ma thoi.

Hay xét trudng hop ban can thao tac vai mot bién ngoai & bén trong mot ham. Vi
vay ban s& phai truyén tham sé dudi dang tham sé bién nhu ¢ trong ham duplicate

trong vi du dudi day:

Vidu4.3:

#include <stdio.h>
void duplicate (inté& a, inté& b, inté& c)
{
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int main ()

int x =1, v =3, z =7;
duplicate (x, vy, 2z);
printf("x = %d, y = %d, z = %d", x, y, z);

Két qua:

X=2,y=6,z=14

Diéu dau tién 1am ban cha y 1 trong khai b4o cua duplicate theo sau tén kiéu cua
mdi tham s déu 1a dau va (&), dé béo hiéu rang céc tham sb nay duoc truyén theo
tham s bién chir khdng phai tham sé gia tri.

Khi truyén tham sé duéi dang tham sé bién chung ta dang truyén ban than bién
d6 va bat ki su thay d6i ndo ma ching ta thuc hién véi tham sé d6 bén trong ham s&
anh huong truc tiép dén bién do.

int addition {int a, int b}

s &

z = addition { = , ¥y ):

Trong Vi dy trén, ching ta da lién két a, b va ¢ vai cac tham sb khi goi ham (x, y
va z) va moi sy thay d6i vé6i a bén trong ham s& anh hudng dén gia tri cia x va hoan

toan tuong ty véi bvay, cva z.

Kiéu khai bdo tham sé theo dang tham sb bién st dung dau va (&) chi cé trong
C++. Trong ngdn ngit C ching ta phai sir dung con tro dé 1am viéc twong tu nhu thé.

Truyén tham sb dudi dang tham sé bién cho phép mét ham tra vé nhiéu hon mot
gia tri.

Vi du 4.4: Day 1a mot ham tra vé sé lién trudc va lién sau cua tham sé dau tién.

62




#include <stdio.h>

void prevnext (int x, inté& prev, int& next)
{

prev = x-1;

next x+1;

}

int main ()

{
int x = 100, vy, z;
prevnext (x, y, Z);

printf ("Previous = %d, Next = %d", vy, z);

Két qua
Previous = 99, Next = 101
Giéa tri méc dinh ciia tham sé

Khi dinh nghia mot ham chdng ta c6 thé chi dinh nhiing gia tri mac dinh s& duoc
truyén cho cac ddi sé trong trudong hop ching bi bo qua khi ham duoc goi. Bé lam viéc
nay don gian chi can gan maot gia tri cho d6i sé khi khai bao ham. Néu gi4 tri cua tham

s6 d6 van dugc chi dinh khi goi ham thi gia tri mic dinh s& bi bo qua.

Vi du 4.5: Gia tri mac dinh trong ham

#include <stdio.h>
int divide (int a, int b = 2)
{
int r;
r = a/b;
return (r);
}

int main ()

{
printf ("%d", divide(12));
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printf ("\n") ;
printf ("%d", divide (20, 4));

Két qua:
6
5

Nhung chung ta thay trong than chuong trinh, ¢6 hai 1oi goi ham divide. Trong

lénh dau tién:
divide(12)

Ching ta chi ding mot tham sé nhung ham divide cho phép dén hai. Boi vay
ham divide s& ty cho tham sb thir hai gia tri bang 2 vi d6 1a gia tri mic dinh cta nd
(cht y phan khai bao ham dugc két thiic boi int b = 2). Vi vay két qua sé 1a 6 (12/2).

Trong Iénh thi hai:
divide(20, 4)

C6 hai tham s, boi vay gia tri mic dinh s& duoc bo qua. Két qua caa ham sé 1a 5
(20/4).

4.3. Mot s6 vi du minh hoa

Vi du 4.6: Goi ham

#include <stdio.h>

/* Khai bao ham */

int max(int numl, int num2);

int main ()

{
/* Khai bao bien cuc bo */
int a = 100;
int b = 200;
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int ret;

/* Gol ham tra ve gia tri lon nhat */

ret = max(a, b);
printf( "Max value is : %d\n", ret );
return 0O;

/* Ham tra ve gia tri lon nhat cua hai so*/

int max(int numl, int num?2)

{

/* Khai bao bien cuc bo */

int result;

if (numl > num?2)

result = numl;
else
result = num2;

return result;
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CHUONG 5. CAC KIEU DU LIEU CO CAU TRUC

5.1. Kiéu dir lifu mang
5.1.1. Mang mét chiéu

La tap hop cac phan tir ¢ cing dix liéu. Gia sir ban muédn Iwu n s6 nguyén dé tinh

trung binh, ban khdng thé khai bao n bién dé luu n gié tri roi sau d6 tinh trung binh.

Ban mudn tinh trung binh 10 sé nguyén nhap vao tir ban phim, ban s& khai bao
10 bién: a, b, ¢, d, e, f, g, h, i, j c6 kiéu int va lap thao tac nhap cho 10 bién nay nhu

sau:
printf("Nhap vao bien a: ");
scanf("%d", &a);
10 bién ban s& thuc hién 2 Iénh trén 10 lan, sau d6 tinh trung binh:
(@a+b+c+d+e+f+g+h+i+))/10

Diéu nay chi phd hop véi n nho, con ddi véi n 16n thi khé ¢ thé thuc hién dugc,

Vi vay khai niém mang duoc st dung
a) Cach khai bdo mang
Vidub5.1:
int 1a[10];
Véi int 1a kiéu mang, ia la tén mang, 10 s6 phan tir mang
Y nghia: Khai bao mot mang sé nguyén gdém 10 phan tir, mdi phan ti ¢6 kiéu int.

MJi phan tir trong mang c6 kiéu int

l

10 phan tir
b) Tham chiéu dén tirng phdn ti# méang

66



Sau khi mang dugc khai b4o, mdi phan tir trong mang déu c6 chi sé dé tham

chiéu. Chi sb bat dau tir 0 dén n-1 (voi n 13 kich thudc mang). Trong vi du trén, ta khai

bao mang 10 phan tu thi chi s6 bat dau tir 0 dén 9.

ia[2] ial7]

ia[2], ia[7]... 1a phan tir thir 3, 8... trong mang xem nhu 1a mot bién kiéu int.
c) Nhgp di ligu cho mdng

Vi du 5.2: vong for c6 gia tri i chay tir 0 &én 9

for (1 = 0; i < 10; i++)

{
printf ("Nhap vao phan tu thu %d: ", i + 1);
scanf ("%d", &ialil]):

}

d) Doc dir liéu ter mdng
for(i=0;i<10; i++)

printf("%3d ", ia[i]);

Vi du 5.3: Viét chuong trinh nhap vao n s6 nguyén. Tinh va in ra trung binh cong

/* Tinh trung binh cong n so nguyen */

#include <stdio.h>

#include <conio.h>

int main ()

{
int i1a[50], i, in, disum = O;
printf ("Nhap vao gia tri n: ");
scanf ("%d", &in);

//Nhap du lieu vao mang
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for(i = 0; 1 < in; i++)
{
printf ("Nhap vao phan tu thu %d: ", i + 1);
scanf ("%d", &iali]): //Nhap gia tri cho phan
tu thu i
}
//Tinh tong gia tri cac phan tu
for(i = 0; i < in; 1i++)
isum +=iafli]; //cong don tung phan tu
vao isum
printf ("Trung binh cong: %$.2f\n", (float) isum/in);
getch();

Diéu gi s& xay ra cho doan chuong trinh trén néu ban nhap n > 50 trong khi ban
chi khai b4o mang ia tdi da 1a 50 phan tir. Ban dung lénh if dé ngin chin diéu nay

trude khi vao thuc hién 1énh for. Thay dong 9, 10 bang doan Iénh sau:

do
{
printf ("Nhap vao gia tri n: ");
scanf ("%d", &in);
} while (in <= 0 || in > 50); //chi chap nhan gia tri

nhap vao trong khoang 1..50

Chay chuong trinh va nhap n vai cac gid tri -6, 0, 51, 6. Quan sat két qua.
e) Khai tao mdang

Vi dy 5.4: C6 4 loai tién 1, 5, 10, 25 va 50 dong. Hay viét chuong trinh nhap vao
s tién sau do cho biét s6 s6 tién trén gdm may loai tién, mdi loai bao nhiéu to.

Phac hoa 10i giai: S6 tién 1a 246 déng gom 4 to 50 dong, 1 to 25 dong, 2 to 10
dong, 0 to 5 dong va 1 to 1 dong, Nghia 1a ban phai xét loai tién 16n trudc, néu hét kha

ning mai xét tiép loai ké tiép.
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/* Nhap vao so tien va doi tien ra cac loai 50, 25, 10, 5,
1 */
#include <stdio.h>
#include <conio.h>
#define MAX 5
int main ()
{

int itien[MAX] = {50, 25, 10, 5, 1}; //Khali bao va
khoi tao mang voi 5 phan tu

int i , isotien, ito;

printf ("Nhap vao so tien: ");

scanf ("%d", &isotien); //Nhap vao so tien

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

{

ito = isotien/itien[i]; //Tim so to cua

loai tien thu i

printf ("%$4d to %2d dong\n", ito, itienf[i]);

//So tien con lai sau khi da loai tru cac loai
tien da co
isotien = isotien$%itien[i];
}
getch () ;

Diéu gi s& xay néu s6 phan tir mang I6n hon s6 muc, s6 phan tir doi ra khdng
duoc khoi tao s& dién vao s6 0. Néu sb phan tir nho hon sé muc khai tao trinh bién
dich s& bao 16i.

int itien[5] = {50, 25}, phan tu itien[0] s& c6 gia tri 50, itien[1] c6 gia trj 25,
itien[2], itien[3], itien[4] co gia tri O.

int itien[3] = {50, 25, 10, 5, 1} — trinh bién dich béo 15i
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Khai tao mdng khong bao ham kich thwoc: Trong vi du trén gia su ta khai bao
int itien[] = {50, 25, 10, 5, 1}. Khi d6 trinh bién dich s& dém sé muc trong danh séach

khaoi tao va ding con sé dé lam kich thuéc mang.

5.1.2. Mang hai chiéu

| Méi phin tit trong mang c6 kién int

ia

a) Tham chiéu dén tirng phan tir mang 2 chiéu

Sau khi dugc khai bao, mdi phan tir trong mang 2 chiéu déu c6 2 chi sb dé tham
chiéu, chi s6 hang va chi sé cot. Chi s6 hang bat dau tir 0 dén s6 hang — 1 va chi s6 cot
bat dau tir 0 dén sé cot — 1. Tham chiéu dén mot phan tir trong mang 2 chiéu ia: ia[chi

s6 hang][chi s6 cot]

ia 0
1
3
4
T T T
ia[3][2] 1a[1][5] 1a[4][8]

ia[3][2] 1a phan tir tai hang 3 cot 2 trong mang 2 chiéu xem nhu 1a mot bién kiéu
int.
b) Nhap di# liéu cho mdng 2 chiéu
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Vi du 5.5: Nhap mang hai chiéu

for (i = 0; 1 < 5; 1i++) //vong for cé6 gid tri 1 chay
tx 0 dén 4 cho hang

for (j = 0; J < 10; Jj++) //vong for cb gid tri J
chay tu 0 d&én 9 cho cobt

{
printf ("Nhap vao phan tu ia[%d][%d]: ", 1 + 1, j

scanf ("%d", &ialil[]3]);

}

c) Poc di ligu tir mdng 2 chiéu

Vi du 5.6: in gia tri c4c phan tir mang 2 chiéu ra man hinh.

for (i = 0; 1 < 5; i++) //vong for c¢b6 giad tri i chay
tx 0 dén 4 cho hang
{
for (j = 0; J < 10; j++) //vong for cb gid tri J
chay tua 0 dén 9 cho cét
printf ("%3d ", ialil[]])~
printf ("\n"); //xubng dong dé& in hang ké tiép

Vi du 5.7: Viét chuong trinh nhap vao 1 ma tran s nguyén n x n. In ra ma tran

vira nhap vao va ma tran theo tha tu nguoc lai.

/* Tinh trung binh cong n so nguyen */
#include <stdio.h>
#include <conio.h>
#define MAX 50
int main ()
{
int ia[MAX] [MAX], i, J, in;
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printf ("Nhap vao cap ma tran: ");

scanf ("%d", &in);

//Nhap du lieu vao ma tran
for (1 = 0; 1 < in; i++) //vong for cb6 gid tri 1
chay t 0 d&&n in-1 cho hang
for (j = 0; j < in; Jj++) //vong for cd gid tri j
chay tu 0 dén in-1 cho coét
{
printf ("Nhap vao phan tu ia[%d] [%d]: , 1 +
1, 3 + 1),

scanf ("%d", &ialil[31);

//In ma tran

//Voéng for cé gid tri i chay t 0 dén in-1 cho hang
for (1 = 0; 1 < in; 1i++)

{

//vdng for cé6 gid tri j chay tu 0 dé&n in-1 cho

cot
for (jJ = 0; j < in; Jj++)
printf ("$3d ", ialilI[]jl);
printf ("\n"); //xubng dong dé& in hang
ké tiép
}
printf ("\n"); //Tao khoang cach giua 2 ma
tran

//In ma tran theo thu tu nguoc
for (1 = in-1; 1 >= 0; i--) //vong for c¢b6 gid tri i

chay tU in-1 dén 0 cho hang
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//vong for cé gid tri j chay tu in-1 dén 0 cho

codt
for (j = in-1; 3 >= 0; j--)
printf("%3d ", ialill3jl);
printf ("\n"); //xubng dong d&& in hang ké
tiép
}
getch () ;

}

d) Khéi tgo mang 2 chiéu

Vi du 5.8: Khoi tao mang hai chiéu

/* Chuong trinh ve chu H lon */
#include <stdio.h>
#include <conio.h>
#define MAX 5
int H[MAX] [MAX]

Il
—
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~
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(@]
~

()
~

[
—
~

{1, 0, O
{1, 1, 1
{1, o, O,

0, O

(@) (&) = (&)
~
'_\
—
~

{1, o 1}1}s
int main ()
{

int 1, 3>

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

{

for (J = 0; 7 < MAX; J++)
if (H[1]1([31])
printf("!");

else
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printf (" "),
printf ("\n");
}
getch () ;
}

e) Dung mdang 1 chiéu l1am tham sé cho ham

Vi du 5.9: Ding mang 1 hiéu 1am tham sé cho ham

/* Chuong trinh tim so lon nhat su dung ham */
#include <stdio.h>

#include <conio.h>

#define MAX 20

//Khai bao prototype

int max(int, int);

//Ham tim so lon nhat trong mang 1 chieu

int max(int iaf[], int in)

{

int i, imax;

imax = 1ial[0]; //cho phan tu dau tien la max
for (1 = 1; 1 < in; i++)
if (imax < ial[i]) //neu so dang xet >
max
imax = ial[i]; //gan so nay cho
max
return imax; //tra ve ket qua so
lon nhat

}

int main ()

int ia[MAX];

int 1 = 0, inum;
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do

printf ("Nhap vao mot so: ");

scanf ("%d", &ialil):

} while (ia[i++] !'= 0);
i--;
inum = max(ia, 1);

printf ("So lon nhat la: %d.\n", inum);

getch () ;

Giai thich chuong trinh:

Chuong trinh ban dau ham max c6 hai tham sé truyén vao va két qua tra vé la gia
tri max c6 kiéu nguyén, mot tham sé 1a mang 1 chiéu kiéu int va mot tham sé c6 kiéu
int. Vi chuong trinh sau khi sra ham max chi con mot tham sé truyén vao nhung cho
két qua nhu nhau. Do sau khi sira chuong trinh mang af]MAX] duoc khai béo lai 1a
bién toan cuc nén ham max khdng can truyén tham s6 mang vao ciing c6 thé st dung
dugc. Tuy vay, khi Iap trinh ban nén viét nhu chuwong trinh ban dau 14 truyén tham sé
mang vao (dang tong quat) dé ham max cé thé thyuc hién duoc trén nhiéu mang khac
nhau. Con véi chuong trinh stra lai ban chi sir dung ham max duoc véi mang a ma
thoi.

Ban khai bao cac mang sau ialMAX], ib[MAX], icIMAX]. Bé tim gia tri Ion

nhat cua tirng mang. Ban chi can goi ham
- imax_a = max(ia, i);
- imax_b = max(ib, i);
- imax_c = max(ic, i);
Vi chuong trinh sira lai ban khéng thé tim dwoc sé 16n nhat cia mang b va c.

Ban luu ¥ rang khi truyén mang sang ham, khong tao ban sao mang méi. Vi vay
mang truyén sang ham c6 dang tham bién. Nghia 1a gia tri ctia cac phan tir trong mang

s& bi anh huéng néu c6 su thay dbi trén ching.
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Vi du 5.10: Tim s6 16n nhit cua 3 mang a, b, ¢

/* Chuong trinh tim so lon nhat su dung ham */
#include <stdio.h>

#include <conio.h>

#define MAX 20

//Khai bao prototype

int max(int, int);

int input(int);

//Ham tim phan tu lon nhat trong mang 1 chieu
int max(int iaf[], int in)

{

int i, imax;

imax = 1ial0]; //cho phan tu dau tien la
max
for (1 = 1; 1 < in; i++)
if (imax < iali]) //neu so dang xet > max
imax = ial[i]; //gan so nay cho max
return imax; //tra ve ket qua so lon nhat

//Ham nhap lieu vao mang 1 chieu
int input(int ial])
{
int 1 = 0;
do
{
printf ("Nhap vao mot so: ");
scanf ("sd", &ialil):;
} while (ia[i++] != 0);
i-=;

return 1i;
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}

int main ()

{
int ia[MAX], ib[MAX], ic[MAX];
int inuml, inum2, inum3;
printf ("Nhap lieu cho mang a: \n");
inuml = max(ia, input(ia)):;
printf ("Nhap lieu cho mang b: \n");
inum?2 = max (ib, input(ib)):;
printf ("Nhap lieu cho mang c: \n");
inum3 = max (ic, input(ic)):;

[e)

printf ("So lon nhat cua mang a: %d, b:

o°

d, c: %d.\n",
inuml, inum2, inum3);

getch () ;

Ham input c6 kiéu tra vé la int thdng qua bién i (cho biét s6 luong phan tir da
nhap vao) va 1 tham sé 1a mang 1 chiéu kiéu int. Dong 41, 43, 45 lan luot goi ham
input véi cac tham sé 1a mang a, b, ¢. Khi ham input thuc hién viéc nhap liéu thi cac

phan tir trong mang ciing dugc cap nhat theo.
f) DUng mdng 2 chiéu I1am tham sé cho ham

Vi du 5.11: Nhap vao 2 ma tran vudng cap n sé thap phan. Cong 2 ma tran nay

luu vao ma tran thir 3 va tim s 16n nhét trén ma tran thi 3.

/* Cong ma tran */
#include <stdio.h>
#include <conio.h>

#define MAX 20

//Khai bao prototype
void input (float);
void output (float);
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void add(float, float, float);

float max (float);

//Khai bao bien toan cuc

int in;

//Ham tim so lon nhat trong mang 2 chieu
float max(float fal] [MAX])

{

float fmax;

fmax = fa[0][0]; //cho phan tu dau tien la max
for (int 1 = 0; 1 < in; i++)
for (int j = 0; J < in; Jj++)
if (fmax < fa[il[3]) //neu so

dang xet > max

fmax = fal[il [J]; //gan so nay cho

max

return fmax; //tra ve ket qua

so lon nhat

}

//Ham nhap lieu mang 2 chieu
void input (float fal[] [MAX])
{

float tg;
for (int 1 = 0; 1 < in; 1i++)
for (int j = 0; J < in; J++)

{
printf ("Nhap vao ptul[%d][%d]l: ", 1, J);

scanf ("$f", &fali,J]):

}

//Ham in mang 2 chieu ra man hinh
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void output (float fal[] [MAX])
{
for (int i = 0; 1 < in; i++4)
{
for (int 3 = 0; J < in; J++)
printf ("$5.2f", falill[3j]1):
printf ("\n");

//Ham cong 2 mang 2 chieu

void add (float fal[] [MAX], float fb[] [MAX],

fc[] [MAX])
{
for (int i = 0; 1 < in; i++)
for (int j = 0; J < in; J++)
fclil (3] = falil[J] + fbli]lI[]J];

int main ()

{
float fa[MAX] [MAX], fb[MAX] [MAX], fc[MAX][MAX];
printf ("Nhap vao cap ma tran: ");
scanf ("%d", &in);
printf ("Nhap lieu ma tran a: \n");
input (fa) ;
printf ("Nhap lieu ma tran b: \n");
input (fb) ;
printf ("Nhap lieu ma tran c: \n");
input (fc) ;
add (fa, fb, fc);

float
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printf ("Ma tran a: \n");

output (fa) ;

printf ("Ma tran b: \n");

output (fb) ;

printf ("Ma tran c: \n");

output (fc) ;

printf ("So lon nhat cua ma tran ¢ la: %5.2f.\n",

max (fc));

getch () ;

Trong chuong trinh khai bao bién in toan cuc do bién nay str dung trong suét qua
trinh chay chwong trinh. Tham sb truyén vao ham la mang hai chiéu dudi dang
a[JIMAX] vi ham khong danh chd cho mang, ham chi can biét s cot dé tham khao

dén cac phan tu.
5.2. Chubdi ky tw
5.2.1. Khéi niém

Chudi duoc xem nhu 12 mét mang 1 chiéu gém cac phan ti ¢6 kiéu char nhu mau

tu, con s va bat ci ky tu dic biét nhu +, -, *, /1, $, #...
Theo quy wéc, mot chudi s& duoc két thiic bai ky tu null (\0': ki ty rdng).

Vi du: chudi "Infoworld" dugc luu trit nhu sau:

I n f o W o r | d 1]

.
i

Ki tu két thuc ch\\éi

Céch khai bao chudi:
Vi du khai bao chudi co tén cname:

char cname[30];
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Y nghia: Khai béo chudi cname cé chiéu dai 30 ki tw. Do chudi két thac bang ki

tu null, nén khi ban khai bao chudi c6 chiéu dai 30 ki tw chi ¢ thé chtra 29 ki tu.

Vidu5.12: Nhap vao in ra tén

/* Chuong trinh nhap va in ra ten*/
#include <stdio.h>
#include <conio.h>
int main ()
{
char cname[30];
printf ("Cho biet ten cua ban: ");
scanf ("%s", cname) ;
printf ("Chao ban %s\n", cname);

getch () ;

Luu y: Khong can st dung toan tir dia chi & trong cname trong lénh scanf("%s",

cname), vi ban than fname da 1a dia chi.

Dung ham scanf dé nhap chudi ¢ han ché nhu sau: Khi ban tht lai chwong trinh
trén vai dit liéu nhap vao la Mai Lan, nhung khi in ra ban chi nhan dugc Mai. Vi ham

scanf nhan vao dit liéu dén khi gap khoang trang thi két thc.
5.2.2. Mt s6 ham thao téc trén chudi ky tu

Vi du 5.13: Str dung ham gets, puts phai khai bao #include <stdio.h>

/* Chuong trinh nhap va in ra ten*/
#include <stdio.h>
int main ()
{
char cname[30];
puts ("Cho biet ten cua ban: ");
gets (cname) ;

puts ("Chao ban ");
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puts (cname) ;

Déi voi ham puts ki tu két thac chudi null (\0) duoc thay thé bang ki tu newline
(\n). Ham gets va puts chi c6 1 ddi s va khong sir dung dang thirc trong nhap liéu

cling nhu xuat ra man hinh.
Khai tao chudi:

Vi du 5.14: Chuong trinh nhap va in ra tén

#include <stdio.h>
int main ()
{
char cname[30];
char chao[] = "Chao ban";
printf ("Cho biet ten cua ban: ");
gets (cname) ;

printf ("%$s %$s.\n", chao, cname);

Chiéu dai téi da cta chudi khoi tao bang sé ki tu + 1 (ki ty null). Véi chudi chao
c6 chiéu dai 12 9.
Mang chudi:

Vi du 5.15: Chong trinh nhap thang (sb) va in thang (chit) tuong tng

#include <stdio.h>
int main ()
{
char cthang[12][15] = {"January", "February",
"March", "April",
"May", "June", "July", "August",
"September",

"October", "November",

"December"};
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int ithang;

printf ("Nhap vao thang (1-12): ");

scanf ("%d", &ithang);

printf ("%$s.\n", cthang[ithang-11]);
}

5.2.3. Mt s6 vi du minh hoea

5.3. Dir liéu structure

Ddi v6i mang, chi ¢ thé luu nhiéu théng tin ¢d cing kiéu dir liéu. Nhung voi
structure ta ¢ thé Iuu thong tin nhu mot mang ¢6 nhiéu kiéu dir liéu khéac nhau,
5.3.1. Khai niém

Vi du 5.16: khai bao mot structure vé théng tin nhan vién

fir khoa “— — tén struct
struct nhanvien
t :
Cdc thanh int manv; cdc phdn tie cua struct
phan dirge char hoten[30]; 7

boc trong moc }s
—|_. déu chdam phdy két thiic struct

nhanvien | int manv char hoten[30]

Vi du trén dinh nghia kiéu dix liéu méi c6 tén 14 struct nhanvien. Mai bién kiéu

nay gom 2 phan tir: bién nguyén cé tén 13 manv va bién chudi cé tén hoten.
5.3.2. Truy xuat dén cac thanh phan kiéu cau tric
5.3.3. Khai bao kiéu ciu trac
5.3.4. Céch khai bao bién co kiéu structure
struct nhanvien nv; hoac nhanvien nv;
Khai bao bién nv c6 kiéu struct nhanvien

Vra tao structure nhanvien vira khai bao bién nv

struct nhanvien

{
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int manv;
char hoten[30];

} nv;

Tham chiéu cé4c phan tu trong structure:

nv manv hoten[30]
J J
nv.manv nv_hoten

Pé tham chiéu dén manv trong nv ta viét nhu sau: nv.manv (la bién c6 kiéu int)

Ddi véi bién khai bao kiéu con tro nhanvien *nv thi tham chiéu dén phan tu
manv: nv -> manv.

Vidu 5.17: Nhap va in danh sach nhan vién.

/* Danh sach nhan vien */
#include <stdio.h>
#include <stdlib.h>
tdefine MAX 50
int main ()
{
struct nhanvien
{
int manv;
char hoten[30];
i
nhanvien snv[MAX];
char ctam[10];
int i, in;
printf ("Nhap vao so nhan vien: ");
gets(ctam) ;

in = atoi (ctam) ;
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}

//Nhap danh sach nhan vien

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

{
printf ("Nhap vao ma nhan vien thu %d:
gets (ctam) ;
snv[i] .manv = atoi (ctam);
printf ("Nhap vao ho ten: ");
gets(snv[i] .hoten);

}

//in danh sach nhan vien

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

"1+ 1)

printf ("%$5d %$s\n", snv[i].manv, snv[i].hoten);

g) Khgi teo structure

Vi du 5.18: Nhap vao bang sé xe, cho biét xe d6 dang ki & tinh ndo

/* Xac dinh bien so xe */
#include <stdio.h>
#include <stdlib.h>
#define MAX 6
int main ()
{
struct Tinh
{
int ma;
char *ten;

b

Tinh sds[MAX] = {{20, "Thai Nguyen"},

{22, "Tuyen Quang"}};
char ctam[10];

int i, in;

{29,

"Ha Noi"},
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printf ("Nhap vao bien so xe: ");
gets (ctam) ;
in = atoi(ctam);
for(i = 0; 1 < MAX; i++)
if (sds[i].ma == in)
printf ("Xe dang ki ¢) tinh
sds[i] .ten);

}

%s.\n",

h) Structure long nhau

Vi du 5.19: Danh sach nhéan vién

#include <stdio.h>
#include <stdlib.h>
#define MAX 50
int main ()
{
struct giacanh
{
char vo chong[30];
char con;
i
struct nhanvien
{
int manv;
char hoten[30];
giacanh canhan;
i
nhanvien snv[MAX];
char ctam[10];
int i, in;

printf ("Nhap vao so nhan vien: ");
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gets (ctam) ;
in = atoi(ctam);
//Nhap danh sach nhan vien
for(i = 0; 1 < in; i++4)
{
printf ("Nhap vao ma nhan vien thu %d: ", i + 1);
gets (ctam) ;
snv[i].manv = atoi (ctam);
printf ("Nhap vao ho ten: ");
gets(snv[i] .hoten);
printf ("Cho biet ten vo (hoac chong): ");
gets (snv[i].canhan.vo chong);
printf ("So con: ");
gets (ctam) ;
}
//in danh sach nhan vien
for(i = 0; 1 < in; i++)
{
printf ("Ma so: %d\nHo ten: %s\n Ho ten vo (hoac
chong) : %$s\nSo con: sd", snv[i] .manv, snv[i].hoten,
snv[i].canhan.vo chong, snv[i].canhan.con);

}
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CHUONG 6. TAP TIN

6.1. Khai niém vé tép tin

Tép tin hay tép dix liéu la mot tap hop cac dir liéu co lién quan vai nhau va co
ciing mot kiéu dwoc nhém lai véi nhau thanh mot diy. Ching thuong duoc chira trong

mét thiét bi nhé ngoai cua may tinh (dia mém, dia ctng...) dudi mot cai tén nao do.

Tén tiéng Anh cua tép 1a file, no dugc dung dé chi ra mot hop dung céc phiéu
hay thé ghi cua thu vién. Mot hinh anh rd nét gidp ta hinh dung ra tép 1a ta phiéu cua
thu vién. Mot hop ¢ nhiéu phiéu gidng nhau vé hinh thirc va to chuc, song lai khac
nhau vé noi dung. & day, ta phiéu 1 tép, cac 14 phiéu 1a cac thanh phan cua tép. Trong

may tinh, mot dia cng hoic mot dia mém dong vai trd chiée ta (dé chaa nhiéu tép).

Tép duoc chira trong bo nhd ngoai, diéu d6 ¢ nghia 1a tép dugc luu trir dé dung
nhiéu 1an va ton tai ngay ca khi chuong trinh két thiic hoic mat dién. Chinh vi ly do

trén, chi nhitng dit liéu ndo can luu trit (nhu hd so chang han) thi ta nén dung dén tép.

Tép 1a mot kiéu dir liu c6 cau trac. Pinh nghia tép c6 phan nao giéng mang &
chd chiing déu 1a tap hop cua cac phan ta dir lidu cung kiéu, song mang thuong co s6
phan tir ¢ dinh, s6 phan tir cia tép khong duge xac dinh trong dinh nghia.

Trong C, cac thao tac tép duogc thuc hién nho cac ham thu vién. Cac ham nay
duoc chia 1am hai nhém: nhdm 1 va nhdém 2. Cac ham cap 1 1a cac ham nhap / xuét hé
thdng, ching thuc hién viéc doc ghi nhu DOS. Cac ham cap 2 1am viéc véi tép thong
qua mot bién con tro tep.

Do cac ham cip 2 c6 nhiéu kiéu truy xuat va dé dung hon so vé6i cac ham cap 1
nén trong cac churong trinh viét trong C, cac ham cap 2 hay duoc sir dung hon.

Mot tép tin du duoc xay dung bang cach nao di nita ciing chi don gian 1a mot
day cac byte ghi trén dia (c6 gia tri tir 0 dén 255). Sb byte cua ddy chinh 1a d6 dai cua

A

tep.
C6 hai kiéu nhap xuat dix liéu 1én tép: Nhap xuat nhi phan va nhap xuat van ban.

Nhap xuat nhi phan:
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- Dir liéu ghi 1én tép theo cac byte nhi phan nhu bo nhd, trong qua trinh nhap
Xuat, dir liéu khong bi bién doi.

- Khi doc tép, néu gap cubi tép thi ta nhan dugc ma két thic tép EOF (dugc dinh
nghia trong stdio.h bang -1) va ham feof cho gia tri khac 0.

Nhép xudt vin ban:

- Kiéu nhap xuét van ban chi khac kiéu nhi phan khi xir Iy ky tu chuyén dong

(ma 10) va ky tu ma 26. Ddi vai céc ky tu khac, hai kiéu déu doc ghi nhu nhau.
- M4 chuyén dong:
Khi ghi, mot ky tu LF (ma 10) duoc chuyén thanh 2 ky ty CR (ma 13) va LF
Khi doc, 2 ky tu lién tiép CR va LF trén tép chi cho ta mot ky tu LF
M3 két thuc tép:

Trong khi doc, néu gap ky tu c6 ma 26 hoic cudi tép thi ta nhan duoc ma két
thic tép EOF (bang -1) va ham feof(fp) cho gié tri khac 0 (bang 1).

6.2. Mot s6 ham thwong dung khi thao tic trén tép
6.2.1. Khai béo sir dung tép
Dé khai bao sir dung tép, ta dung Iénh sau:
FILE bién_con_tré_tép;

Trong d6 bién_con_tro_tép c6 thé 1a bién don hay mot danh sach cac bién phan
cach nhau boi dau phay ( dau , ).

Vidu6.1:
FILE *vb, *np; /* Khai bao hai bién con tro tep */
6.2.2. Mé tép - ham fopen
Cau trlic ngit phap cua ham:

FILE *fopen(const char *tén_tép, const char *kiéu);
Nguyén ham trong: stdio.h

Trong do:

89



Déi thir nhat 1a tén tép, ddi th hai 12 kiéu truy nhap.

Cong dung:

Ham dung dé mé tép. Néu thanh cdng ham cho con tro kiéu FILE ¢ng véi tép

vira mé. Cac ham cap hai s& 1am viéc véi tép thdng qua con tré nay. Néu cd 15i ham s&

tra vé gia tri NULL.

Bang sau chi ra cac gia tri cua kiéu:

Tén kiéu y nghia
Md mot tép dé doc theo kiéu van ban. Tép can doc phai di ton
llrll llrtll . N
tai, néu khdng sé co 1oi
t M& mot tép dé ghi theo kiéu van ban. Néu tép da ton tai thi no s&
||W|l |IW mn
bi xoa.
M& mot tép dé ghi bo xung theo kiéu vin ban. Néu tép chua ton
"a" "at"
tai thi tao tép mai.
] M& mot tép dé doc theo kiéu nhi phan. Tép can doc phai di ton
Ilr n . -
tai, néu khong sé co 1oi.
. M& mot tép mai dé ghi theo kiéu nhi phan. Néu tép da ton tai thi
"W n
no sé bi xoa.
] M& mot tép dé ghi bo xung theo kiéu nhi phan. Néu tép chua ton
||a "
tai thi tao tép mai.
t M& mot tép dé doc/ghi theo kiéu van ban. Tép can doc phai da
||r+|| ||r+ [1] . i .
ton tai, néu khong sé co loi
M& mot tép dé doc/ghi theo kiéu van ban. Néu tép da ton tai thi
||W+|| "W+t" ] . ]
nod sé bi xoa.
M& mét tép dé doc/ghi bo xung theo kiéu vin ban. Néu tép chua
||a+|| ||a+t||

ton tai thi tao tép mai.

90




] M& mot tép dé doc/ghi theo kiéu nhi phan. Tép can doc phai da
llr+ [1] . , .
ton tai, néu khong sé co 1oi.
. M& mot tép méi dé doc/ghi theo kiéu nhi phan. Néu tép da ton
IIW+ n
tai thi no sé& bi xoa.
] M& mét tép dé doc/ghi bo xung theo kiéu nhi phan. Néu tép chua
lla+ 11 .
ton tai thi tao tép mai.

Cha y: Trong cac kiéu doc ghi, ta nén 1am sach ving dém trude khi chuyén tir

doc sang ghi hodc nguoc lai. Ta s& dé cap dén cac ham véi tinh ning xoa sau nay.
Vidu 6.2:
f=fopen("TEPNP","wb");

6.2.3. Pong tép - ham fclose
Cau trlic ngit phap cua ham:

int fclose(FILE *fp);

Nguyén ham trong: stdio.h
Trong d6: fp la con tré tng véi tép can dong.

Cong dung: Ham dung dé déng tép khi két thiic cac thao tac trén nd. Khi dong

tép, may thuc hién cac cong viéc sau:
v' Khi dang ghi dir liéu thi may s& day dir liéu con trong ving dém 1én dia
v Khi dang doc dit liéu thi may s& xo4 vung dém
v Giai phdng bién tro tép.
v" Néu Iénh thanh cong, ham s& cho gi4 tri 0, trai lai n6 cho ham EOF.
Vidu 6.3:

fclose(f);
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6.2.4. Péng tat ca cac tép dang mé- ham fcloseall:
CAu truc ngit phap caa ham:
int fcloseall(void);
Nguyén ham trong: stdio.h

Cong dung: Ham dung dé dong tat ca cac tép dang md . Néu lénh thanh céng,

ham s& cho gia tri bang s6 1a sb tép duoc dong, trai lai nd cho ham EOF.
Vi du 6.4:
fcloseall();
6.2.5. Kiémtra cudi tép - ham feof
CAu truc ngit phap caa ham:
int feof(FILE *fp);
Nguyén ham trong: stdio.h
Trong do fp 1a con trd tep.

Cong dyng: Ham dung dé kiém tra cudi tép. Ham cho gia tri khac 0 néu gap cudi

tép khi doc, trai lai ham cho giéa tri 0.
6.2.6. Truy nhap ngiu nhién - cac ham di chuyén con tré chi vi:
6.2.6.1. Chuyén con tré chi vi vé dau tép - Ham rewind:
Cau trlc ngit phap:
void rewind(FILE *fp);
Nguyén ham trong: stdio.h
Trong d6 fp 1a con trd tép.

Cong dung: Chuyén con tro chi vi cua tép fp vé dau tép. Khi d6 viéc nhap xuat

trén tép fp duoc thuc hién tir dau.
Vi du 6.5:

rewind(f);
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6.2.6.2. Chuyén con tré chi vi tri can thiét - Ham fseek

Cau trlc ngit phap:

int fseek(FILE *fp, long sb, int xp);

Nguyén ham trong: stdio.h

Trong do

v fp lacon tro tép.
v sb 14 s6 byte can di chuyén.
v xp cho biét vi tri xuat phat ma viéc dich chuyén duoc bat dau tir do.
v' xp c6 thé nhan cac gi4 tri sau:
xp=SEEK_SET hay 0: Xuat phat tir dau tép.
xp=SEEK_CUR hay 1: Xuét phét tir vi tri hién tai ciia con tro chi vi.
xp=SEEK_END hay 2: Xuat phat tir cui tép.

Cong dung: Chuyén con tro chi vi caa tép fp vé vi tri xac dinh bai xp qua mot s6
byte xac dinh bang gia tri tuyét ddi cua sb. Chiéu di chuyén 1a vé cubi tép néu sb
duong, trai lai n6 s& di chuyén vé dau tép. Khi thanh cong, ham tra vé gié tri 0. Khi c6
15i ham tra vé gia tri khac khong.

Chu y: Khdng nén ding fseek trén tép tin vin ban, do su chuyén doi ky tu s& 1am
cho viéc dinh vi thiéu chinh xéc.

Vi du 6.6:

fseek(stream, SEEK_SET, 0);
6.2.6.3. Vi tri hién tai caa con tré chi vi - Ham ftell:
Cau trdc ngir phap:
int ftell(FILE *fp);
Nguyén ham trong: stdio.h.

Trong do fp 1a con tré tep.

93



Cong dung: Ham cho biét vi tri hién tai cua con tro chi vi (byte thir may trén tép
fp) khi thanh cong. Sb thi ty tinh tir 0. Trai lai ham cho gia tri -1L.

Vidu6.7:

Sau Iénh fseek(fp,0,SEEK_END);

ftell(fp) cho gia tri 3.

Sau Iénh fseek(fp,-1,SEEK_END);

ftell(fp) cho gia tri 2.
6.2.7. Ghi cac mau tin 1&n tép - ham fwrite

CAu truc ngit phap caa ham:

int fwrite(void *ptr, int size, int n, FILE *fp);

Nguyén ham trong: stdio.h

Trong do:
v ptr la con tré tré téi viing nhé chira dix lidu can ghi.
v’ size 1a kich thudc ciia mau tin theo byte
v n lasd mau tin can ghi
v fp lacontro tép

Cong dung: Ham ghi n mau tin kich thuéc size byte tir ving nhé ptr 1én tép fp.

Ham s& tra vé mot gia tri bang sé mau tin thuc sy ghi duoc.

Vi du 6.8:

#include <stdio.h>
Sstruct mystruct

{
int 1i;
char ch;
i
int main ()

{
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FILE *stream;

struct mystruct s;

stream = fopen ("TEST.TXT", "wb") /* M& tép TEST.TXT */

s.i = 0;

s.ch = "A'";

fwrite (&s, sizeof(s), 1, stream); /* Viét cldu tric vao
tép */

fclose(stream); /* béng tép */

return 0O;

6.2.8. Poc c4C MAu tin tir tép - ham fread
CAu truc ngit phap caa ham:
int fread(void *ptr, int size, int n, FILE *fp);

Nguyén ham trong: stdio.h.

Trong do:
v ptr la con tré tré téi viing nhé chira dix lidu can ghi.
v’ size 1a kich thudc ciia mau tin theo byte
v/ n  lasd miu tin can ghi
v fp lacontro tép

Cong dung: Ham doc n mau tin kich thuéc size byte tir tép fp 1én 1&n ving nhé

ptr. Ham s& tra vé mét gia tri bang sé mau tin thuc sy doc duoc.

Vi du 6.9:

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

FILE *stream;
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char msg[] = "Kiém tra";
char buf[20];
stream = fopen ("DUMMY.FIL", "w+");
/* Viét vai do liéu lén tép */
fwrite (msg, strlen(msg)+l, 1, stream);
/* Tim diém dau cua file */
fseek (stream, SEEK SET, 0);
/* Poc sb liéu va hién thi */
fread(buf, strlen(msg)+l, 1, stream);
printf ("$s\n", buf);
fclose (stream);
return 0O;

}

6.2.9. Nhap xuat ky tw
6.2.9.1. Cac ham putc va fputc
CAu trlic ngit phap:
int putc(int ch, FILE *fp);
int fputc(int ch, FILE *fp);
Nguyén ham trong: stdio.h.
Trong do: ch la mét gié tri nguyén, fp 1a mot con tro tép.
Cong dung: Ham ghi 1&n tép fp mot ky tu c6 ma bang
m=ch % 256.
ch dugc xem 1a mot gia tri nguyén khdng dau. Néu thanh cong ham cho ma ky tu
duoc ghi, tréi lai cho EOF

Vi du 6.10:

#include <stdio.h>
int main ()

{
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char msg[] = "Hello world\n";
int 1 = 0;
while (msg[i])
putc (msg[i++], stdout); /* stdout thiét bi ra chuin
- Man hinh*/
return 0O;

}

6.2.9.2. Cac ham getc va fgettc
Cau trlc ngit phap:
int gretc(FILE *fp);
int fputc(FILE *fp);
Nguyén ham trong: stdio.h.
Trong do: fp [a mot con tro tép.

Cong dung: Ham doc mot ky tu tir tép fp. Néu thanh céng ham s& cho ma doc

duoc (6 gié tri tir 0 dén 255). Néu gap cudi tép hay co 15i ham s& tra vé EOF.

Trong Kiéu van ban, ham doc méot luot ca hai ma 13, 10 va tra vé gia tri 10. Khi

gap ma 26 ham sé tra vé EOF.

Vi du 6.11:

#include <string.h>
#include <stdio.h>
#include <conio.h>
int main ()
{
FILE *stream;
char string[] = "Kiem tra";
char ch;
/* M& tép dé cap nhatx/
stream = fopen ("DUMMY.FIL", "wt+");

/*Viét moét xau ky tu vao tép */
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}

fwrite(string, strlen(string), 1, stream);
/* Tim vi tri dau cua tép */

fseek(stream, 0, SEEK SET);

do
{
/* Poc mdbt ky tu tu tép */
ch = fgetc(stream);
/* Hién thi ky tu */
putch (ch) ;
} while (ch != EOF);

fclose (stream) ;

return 0O;

6.2.10. Xo4 tép - ham unlink:

Cau trdc ngir phap:

int unlink(const char *tén_tép)
Nguyén ham trong: dos.h, io.h, stdio.h.
Trong d6 tén_tép la tén cua tép can Xoa.

Cong dung: Dung dé x04 mot tép trén dia. Néu thanh cong, ham cho gia tri 0, trai

lai ham cho gia tri EOF.

Vi du 6.12:

#include <stdio.h>

#include <io.h>

int main (void)

{

FILE *fp = fopen("junk.jnk","w");
int status;
fprintf (fp, "Jjunk") ;

status = access ("junk.jnk",0);
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}

if (status == 0)
printf ("Tép tdn tail\n");
else
printf ("Tép khdédng tdn tail\n");
fclose (fp);
unlink ("junk.jnk");
status = access ("junk.jnk",0);
if (status == 0)
printf ("Tép tdn tail\n");
else
printf ("Tép khéng tdn tail\n");

return 0O;

6.3. Mot s6 vi du

6.3.1. Ghi, doc mang

Vi du 6.13: Ghi n sé nguyén vao file va doc ra tir file

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#define MAX 5

int main ()

{

FILE *f;
int i, ia[MAX], ib[MAX];
for (i = 0; 1 < 10; i++)
{
printf ("Nhap vao mot so: ");

scanf ("%d", &ialil):
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file

file

}

if((f = fopen("array.dat", "wb")) == NULL)
{
printf ("Khong the mo file!\n");
exit (0) ;
}
fwrite (ia, sizeof(ia), 1, f); //ghi

fclose (f);

f = fopen("array.dat", "rb");
fread(ib, sizeof (ib), 1, £f); //doc

for (1 = 0; 1 < 10; i++)
printf ("%d ", ibl[i]);

fclose (f);

getch();

mang

mang

vao

tu

6.3.2. Ghi, doc structure

Vi du 6.14: Danh sach sinh vién

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#define MAX 50

int main ()

{

FILE *f;
struct nhanvien

{
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tung

int manv;
char hoten[30];
i
nhanvien snv[MAX], snvl[MAX];
char ctam[10];
int i, in;
printf ("Nhap vao so nhan vien: ");
gets (ctam) ;
in = atoi(ctam);
//Nhap danh sach nhan vien va ghi vao file
if((f = fopen("struct.dat", "wb")) == NULL)
{
printf ("Khong the mo file!\n");
exit (0);
}
fwrite (&in, sizeof(int), 1, f);
//ghi so nhan vien vao file
for(i = 0; 1 < in; i++)
{
printf ("Nhap vao ma nhan vien thu %d: ",
gets (ctam) ;
snv[i] .manv = atoi (ctam);
printf ("Nhap vao ho ten: ");

gets(snv[i] .hoten);

fwrite(&snv([i], sizeof (nhanvien), 1, £f);

nhan vien vao file

}
fclose (f);

//doc danh sach nhan vien tu file va in ra

f = fopen ("struct.dat", "rb");

i+ 1);

//ghi
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fread(&in, sizeof(int), 1, £f); //doc 1)
nhan vien

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

{
//doc tung nhan vien in ra man hinh
fread(&snvl[i], sizeof (nhanvien, 1, £f);
printf ("%$5d %$s\n", snv[i].manv, snv[i].hoten);

}

getch () ;
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