Cau trac diéu khién

CHUONG 2 CAU TRUC PIEU KHIEN

Tim hiéu va cai dat cac cau truc ré nhanh, lya chon, lap va cac ky hiéu phép toan trong

ngén ngiv C. M6 ta cach hoat dong va hwéng dan chay tirng buée chwong trinh.

I. TOM TAT

I.1. Cic Ky hi¢u

LY THUYET

KY

STT HIEU DIEN GIAI VI DU
o ) | void main()
Bat dau va két thiic ham hay khoi | {
1 {} A
1énh.
, , i
Két thic khai bao bién, mot 1€nh, .
2 > | mot 161 goi ham, hay khat BaB.V) ;4 NhapMang(int af], int &n);
nguyén mau ham.
Ch}l t},nc’h (ghi chu) ch,q mot ‘QOng. //Ham nay dung de nhap mang
3 /1 Chi c6 tac dung doi véi nguoi doc . . . .
X void NhapMang(int a[], int &n);
chuong trinh.
* * 5
. / Tuong tr g NG Nt /) nhung / hDau htlen nhaphvao n.>l< /Sau do
cho truong hop nhiéu dong fhap cio tung p an tu :
*/ j ) void NhapMang(int a[], int &n);

1.2. Cac kiéu dir

li€u co ban trong C

= . KICH DINH
STT KIEU ” GHI CHU THUGC DI:&N G
KIEU LIEN TUC (SO THUC)
1 float 4 bytes %f
double 8 bytes Yolf
3 |long double 10 bytes %lf
KIEU ROI RAC (SO NGUYEN)
I char Ky tu 1 byte %c
S6 nguyén 1 byte %d
2 |unsigned char |S6 nguyén duong 1 byte %d
3 |int S6 nguyén 2 bytes %d
4 |unsignedint  |S6 nguyén duong 2 bytes You
5 |long Sb nguyén 4 bytes %ld
6  |unsigned long |S6 nguyén duong 4 bytes Yolu
7 |char * Chudi %s
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I.3. Bang ky hi¢u cac phép toan

STT ;’gﬁ; Y NGHiA GHI CHU
PHEP TOAN SO HQC
1 + Cong
2 - Trix
3 * Nhan
4 / Chia lay phan nguyén
5 % Chia lay phan du
PHEP TOAN QUAN HE
1 > Lén hon
2 < Nho hon
3 >= Lén hon hoic bang
4 <= Nho hon hoic bang
5 == Bang nhau
6 I= Khac nhau
PHEP TOAN LOGIC
1 ! NOT
2 && | AND
3 I OR
TOAN TU TANG GIAM
1 ++ Tang 1 Neéu toan tu ‘téng gién} dat trude thi tang
) \ Gidm 1 igaiiélm trudc ro1 tinh bi€u thirc hodc nguoc
PHEP TOAN THAO TAC TREN BIT
1 & AND
2 | OR
3 A XOR
4 << Dich trai
5 >> Dich phai
6 ~ Lay phan bu theo bit
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I.4. Cac ham co ban

TEN _ R . .
STT HAM THU VIEN DIEN GIAI VI DU
1 | printf #include<stdio.h> | Xuat ra man hinh. #include<stdio.h>
. . Lay dir liéu tir ban #include<conio.h>
2 | scanf #include<stdio.h> phim. sin clude<dos.h>
Di chuyén ddu nhay | void main()
3 | gotoxy | #include<conio.h> | déntoa dd (x,y)trén |{
man hinh van ban. intc=1, n;
: . bat mau cho chir (co
4 | textcolor | #include<conio.h> i trj tir 0 dén 15). clrser();

Xuat ra man hinh véi

printf(“Nhap n:”);

5 | cprintf | #include<stdio.h> | mau chir da dinh lién | scanf(“%d”, &n);
trudc do. do{
Dung thyc hi¢n 1énh textcolor(c);
6 | delay #include<dos.h> | tiép sau mot khoang gotoxy(20, 10);
thoi gian. cprintf(“%d”, n);
ct+;
if (c>15)
. . . Kiém tra xem c6 c=1;
7 | kbhit #include<conio.h> nhén bhim. delay(200);
} while(!kbhit());
/
I.5. CAu tric ré nhanh
a. Cau tricif
if (biéu thirc diéu kién)
{ :
<khoi 1énh> ;
}
Néu biéu thirc diéu kién cho két qud khdc khéng thi thuc hién khoi lénh.
Vi du:
#include <conio.h>
#include <stdio.h>
void main ()
{
float number ;
printf ( “Nhap mot so trong khoang tu 1 den 10 => “) ;
scanf ( “%f”, &number) ;
if (number >5)
printf ( “So ban nhap lon hon 5. \n”) ;
printf ( “%f la so ban nhap. “, number);
/
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b.  Ciu tricif ... else

if (biéu thire diéu kién)

{

<khoi Iénh 1>;
¥
else
d ,

<khoi 1énh 2>;
}

Néu biéu thirc diéu kién cho két qua khdc khéng thi thuc hién khoi lénh 1,
nguoc lai thi cho thuc hién khoi lénh thir 2. Biéu thirc diéu kién phai dat trong

cdp dau ngodc tron.

Vi du: Giai va bién luan phuong trinh: ax+b=0

#include <conio.h>
#include <stdio.h>
void main ()
{
float a, b;
printf ( “\n Nhap vao a:”);
scanf ( “%f”, &a);
printf ( “ Nhap vao b:”);
scanf ( “%f”, &b) ;
if (a==10)
if (b==10)
printf ( “\n PTVSN”);
else
printf ( “\n PTVN?);
else
printf ( “\n Nghiem x=%f", -b/a);
getch ();
/

1.6. Ciu tric Iwa chon switch

switch (biéu thirc)
{
case nl:
cac cau lénh ;
break ;
case n2:
cac cau lénh ;
break ;

<cac cau lénh> ;
break ;
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[default: cac cau lénh]

}

e n; 1 cic hing s6 nguyén hoic ky tu.
e Phu thudc vao gia tri cia biéu thirc viét sau switch, néu:
0 Gia tri nay = n; thi thyc hién cau Iénh sau case n;.
0 Khi gia tri biéu thirc khong théa tit ca cac n; thi thuc hién cu lénh sau
default néu c6, hoic thoat khoi cau 1énh switch.
0 Khi chuong trinh da thuc hién xong cau lénh cta case n; nao do thi n6 s¢€
thuc hién luon cac 1énh thudc case bén dudi n6 ma khong xét lai diéu kién

(do cac n; duge xem nhu cic nhin) > Vi vay, dé chuong trinh thoat khoi

1énh switch sau khi thuc hién xong mot trudong hop, ta dung 1énh break.

Vi du: Tao menu cap 1 cho phép chon menu bang sé nhap tir ban phim.

#include<stdio.h>
#include<conio.h>
int ChonTD ()

{

int chon ;

printf ("Thuc Don") ;

printf ("\nl. Lau thai!") ;

printf ("\n2. Nuoc ngot!") ;

printf ("\n3. Ca loc hap bau!") ;

printf (""\n4. Chuot dong!") ;

printf ("\n Xin moi ban chon mon an!") ;
scanf (" %d'",&chon) ;

return chon ;

/

void TDchon(int chon)
{

switch (chon)
{
case 1:
printf ("\nBan chon lau thail!"') ;
break ;
case 2:
printf ("\nBan chon nuoc ngot!") ;
break ;
case 3:
printf ("\nBan chon ca loc hap bau!") ;
break ;
case 4:
printf ("\Ban chon chuot dong!") ;
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break ;
default:
printf ("\nBan chon khong dung!") ;
/
/
void main()
{
clrscr() ;
intc;
c=ChonTD() ;
TDchon(c) ;
getch() ;
/

I.7. Céu tric Lip

a. for

for (<biéu thirc khai gan>; <biéu thuc diéu kién>; <biéu thirc ting/giam>)

{
b

<khéi 1énh>;

Bat ky biéu thirc nao trong 3 biéu thirc néi trén déu cé thé ving nhing phdi

gitt ddu cham phay (;).

Hoat dong cua cau truc diéu khién for:

A

A

—

Buwgc 1: Khoi gan cho biéu thirc 1

Buwoc 2: Kiem tra diéu kién cua biéu thuce 2.
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o Néu biéu thirc 2 +0 thi cho thuc hién cdc Iénh cia vong lap, thuc hién
biéu thirc 3. Quay tré lai budc 2.

e Nguoc lai thodt khoi lap.

Vi du: In ra man hinh bang ma ASCII tir ky tu s6 33 dén 255.

#include<conio.h>
#include<stdio.h>
void main()
{
for (int i=33;i<=255;i++)
printf(""Ma ASCII cua %c: %d\t", i, i) ;
getch () ;
/

b. while

<Khoi gan> ‘
while ( <bi€u thirc di€u kién>)
{

1énh/ khoi 1énh;

< tang/giam chi so 1ap>;

}

2 Luu ¥: Cdch hoat déng ciia while giong for

Vi du: Tinh gia tri trung binh céc chit s6 cuia s6 nguyén n gom k chir so.

#include<stdio.h>
#include<conio.h>
void main()
{
long n, tong=0;
int sochuso=0;
float th;

printf (""Nhap vao gia tri n gom k chu so") ;
scanf (" %ld",&n) ;
while(n>0)
{
tong=tong+n%10 ;
sochuso++ ;
n=n/10;
/

tb=1.0%*tong/sochuso ;
printf (""Gia tri trung binh la: %f", tb) ;
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C.

getch () ;
/

do ... while

do

{
<khéilénh>;
+ while (biéu thitc diéu kién) ;

Thiee hién khoi lénh cho dén khi biéu thire ¢é gid tri bang 0.

Vi du: Nhap ky tu tir ban phim hién thi 1én man hinh ma ASCII cta ky tu do,
thuc hién dén khi nhan phim ESC (Ma ASCII ctia phim ESC 14 27).

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

void main()

{

int ma ;
do{
ma=getch ();
if (ma !=27)
printf ("Ma ASCII %c:%d\t", ma, ma);
Jwhile (ma!=27) ;

getch () ;
/

> Lap while kiém tra diéu kién trudc khi thuc hién lap, con vong lap do...while
thuce hién lénh lap roi méi kiém tra diéu kién. Do dé vong lap do...while thuc hién

lénh it nhdt mét lan.

I.8. break va continue

break

Dung dé két thuc vong lap truc tiép chtra n6 khi thoa diéu kién nao do.

Vi du: Cho phép ngudi dung nhap lién tuc gia tri n cho dén khi nhap am thi
dung.
#include<stdio.h>

#include<conio.h>

void main()

{
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while (1)

{
printf(“\nNhap n: ”);
scanf(“%d”, &n);

if(n<0)
break;
/
getch () ;
4
continue

Dung dé b qua mot 1an lip khi thoa diéu kién nao do.

Vi du: In ra man hinh gié tri tr 10 dén 20 trir di s6 13 va sd 17.

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

void main()
{
for(int i=10 ; i<=20; i++)
{
ifi==13||i==17)
continue;
printf(“%d\t”, i);
/
getch () ;
/

II. BAITAP

I1.1. Phwong phap chay tay tirng buwéc dé tim két qua chwong trinh

Xac dinh chuong trinh c6 st dung nhing bién nao.
Gia tri ban dau ciia mdi bién.
Nhitng bién nao sé bi thay doi trong qua trinh chay chuong trinh thi 1ap

thanh bang c6 dang sau:

Buéc Két qua in ra

(Hoic lan thwe hién) Bién 1 Bien2 | ... | Biénn man hinh
0 Giatri0 | GiatriO | ... | Giatri O
1 Giatril | Giatri 1 ... | Giatr 1
2 Giatri2 | Giatri2 | ... | Giatri2
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> Luu y tirng 1énh va biéu thire diéu kién trong doan chirong trinh
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Vi du: Cho biét két qua cta doan chuong trinh sau:

void main()
{
inti,a=4;
clrscr();
for(i=0; i<a; i++)
printf(“%d\n”, i);
/

Chuong trinh gdm 2 bién i va a, chi c¢6 bién i c6 gia tri thay di trong qua trinh
chay chuong trinh nén ta lap bang sau:

acogiatrila4

Buwdc thue hién G i tf : . Ket ‘qué‘in ra
: * cua bién i man hinh
0 0 0
0
1 1 1
0
2 2 1
2
0
1
3 3 )
3
4 4

Tai budc 4, gia tri ciia i = 4 vi pham diéu kién 1ap (i<a) nén vong
lap két thac. Do d6 két qua in ra man hinh:

0

1

2

3
I1.2. Bai tap co ban

a.  Ciu tric if / if..else va switch

1.  Cho biét két qua ctia doan chuong trinh sau:
int a=9, b=6;
at+;

a=a+tb--;

a=a+(--b);
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if(a%2==0)
printf(""Gia tri cua a la chan”);
printf(“Tong cua ava b la: %d”, a+b) ;
2. Cho biét két qua ctia doan chuong trinh sau:
int a=7, b=8;
at++;

a=a+(b--);

a=(~-a)+--b);
if(a%2!=0)
printf("\n a la so le");
else
printf("\n a la so chan");
printf(""\na = %d",a);
3. Cho biét két qua ctia doan chwong trinh sau:
int x=5, y;
y=x+++35;
printf(“x=%d, y=%d\n”, x, y);
y*=6;
x=y%7;
printf(“x=%d,y=%d,y/x=%d”, x, y, y/x);

4. Nhap vao hai sd nguyén a, b. In ra man hinh gi4 tri 16n nhét.
5. Cho ba sb a, b, ¢ doc vao tir ban phim. Hiy tim gia tri 1on nhat cta ba sb
trén va in ra két qua.

6. Cho ba sb a, b, ¢ doc vao tir ban phim. Hay in ra man hinh theo thir tu tang
dan cac sb. (Chi dugc dung thém hai bién phu).

7. Viét chuong trinh nhip vao mot sb nguyén n gdm ba chir s6. Xuat ra man
hinh chit sb 16n nhét & vi tri nao?
Vidu: n=291. Chit s6 I6n nhdt nam & hang chuc (9).

8.  Viét chuwong trinh nhap vao sé nguyén n gdm ba chit s6. Xuit ra man hinh

theo thir ty tang dan ctia cac chir so.
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10.

11.

12.

13.

14.

15.

16.

17.

Vi du: n=291. Xudt ra 129.
Nhép vao ngay, thang, nim. Kiém tra xem ngdy, thang, nim d6 c6 hop 1¢
hay khong? In két qua ra man hinh.
Nhép vao gid, phut, gidy. Kiém tra xem gio, phut, gidy do c6 hop 1& hay
khong? In két qua ra man hinh.
Viét chuong trinh nhdp vao ngay, thang, nim hop 1&. Cho biét nim nay co
phai 13 ndm nhuan hay khong? In két qua ra man hinh.
Viét chuwong trinh tinh dién tich va chu vi cac hinh: tam giac, hinh vudng,
hinh chit nhat va hinh tron voi nhitng thong tin can duoc nhap tir ban phim.
Viét chuong trinh tinh tién cudc TAXI. Biét rang:

KM déu tién 1a 5000,

200m tiép theo 1a 1000,

Néu 16n hon 30km thi m&i km thém s& la 3000,
Hay nhép sb km sau d6 in ra sd tién phai tra.
Nhép vao 3 sé nguyén duong a, b, c¢. Kiém tra xem 3 s6 d6 c6 lap thanh tam
giac khong? Néu c6 hay cho biét tam giac d6 thudc loai nao? (Can, vudng,
déu, ...).
Viét chuong trinh nhap vao sd nguyén duong n. Kiém tra xem n c6 phai 1a
s6 chinh phuong hay khong? (s6 chinh phuong 14 s6 khi 13y cin bac 2 ¢6 két

qua la nguyén).

Ciu tric lgp
Cho biét két qua ciia doan chuong trinh sau:
int a=18;
for(int i=1; i<=a; i++)
if(a%i==0)
printf("\t %d", i);
Cho biét két qua ctia doan chuong trinh sau:
for(int i=0; i<5; i++)
{
Sfor(int j=0; j<=i; j++)
printf(“%d\t”, j);
printf(“\n”);
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/

18. Cho biét két qua ctia doan chuong trinh sau:

int i=10, s=0;

while(i>0)
{
if(i%2==0)
s+=i;
else
if(i>5)
s+=2%i;
-

printf(“s = %d”,s);
19. Cho biét két qua ctia doan chuong trinh sau:
int a=18, i=1;
do{
if(a%i==0)
printf("\t %d",i);
i++;
} while(i<=a);
20. Cho biét két qua ciia doan chuong trinh sau:

int a=11, b=16, i=a;

while( i<b )
{
if(i%2==0)
{
printf("\t %d", i);
break;
/
i++;

/

21. Cho biét két qua cia doan chuong trinh sau:

int a=10, s=0, i=0;
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while( i<a )

{
i+t
if(i%2==0) continue;
else s=s+i;

/

printf("'s=%d",s);

22. Cho biét két qua ctia doan chuong trinh sau:

int i=1,s=0;
while(1)
{
s=s+it++;
if(i%2)
i=i+2;
else
i=i+l;
if(i>20)
break;
/

printf(""%d",s);

23. Viét chuwong trinh in ra man hinh hinh chit nhat dic kich thuéc mxn (m, n

nhap ttr ban phim).

Vi du: Nhdp m=5, n=4
%k %k %k %k %k
k ES % %k %k
ES ES % % %k
ES ES % % %

24. Viét chuong trinh in ra man hinh hinh chit nhat rong kich thuéc mxn (m, n

nhap tur ban phim).
Vi du: Nhdap m=5, n=4

* K K ¥

25. Viét chuong trinh in ra man hinh tam gidc vudng can dic c6 do cao h (h

nhap tur ban phim).
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26.

27.

28.

29.

30.

31.

32.

33.

Vi du: Nhap h=4

*
* *

* ¥ ¥ *

% * %

Viét chuong trinh in ra man hinh tam giac cn réng c6 d6 cao h (h nhap tur

ban phim).
Vi du: Nhap h=4
*
% %
% %
% % * *

Viét chuong trinh in ra man hinh tam gidc can dac c6 do cao h (h nhap tu

ban phim).
Vi du: Nhap h=4
%
%k %k
%k %k %k
ES ES * % %k

Viét chuong trinh in ra man hinh tam giac can réng c6 d6 cao h (h nhap tur
ban phim).
Vi du: Nhap h=4

*
% % * * % % %

Viét chuong trinh nhap s6 nguyén duong n. Liét ké n s6 nguyén t6 dau tién.
Viét chuong trinh nhap vao hai sé nguyén duong a va b. Tim udc s6 chung
16n nht va boi sé chung nho nhit cta a va b.
Viét chuwong trinh nhp vao mot sd nguyén n gom t6i da 10 chir sé (4 bytes).
In ra man hinh gia tri nhi phan cta s trén. (Hudng dan: chia liy du cho 2 va
xut theo thir tw nguoc lai ding ham gotoxy, wherex, wherey).
Viét chuong trinh dém sb wdc sb cta sd nguyén duong N.
Vidu: N=12

6 wéc s6 ciia 12 1a 6
Mot s6 hoan thién 1a mot sé c¢6 tong cac ude sé cia nd (khong ké nd) bang
chinh n6. Hay liét ké cac s6 hoan thién nho hon 5000.

Vidu: 56 6 ld s6 hoan thién vi tong cdc wée s6 la 1+2+3=6.
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34.
35.

Nhap vao ngdy, thang, nim. Cho biét d6 1a ngay thir may trong nam.
In ra diy sb Fibonaci

fi=1f=1;

fo="fo1 +fon; (n>1)

I1.3. Bai tip luyén tap va nang cao

36.
37.

38.

39.

40.

41.

42.
43.

Cai dat tat ca cac luu dd da vé o chuong 1.
Nhép vao ngdy, thang, naim. Kiém tra xem ngy, thang, nim d6 c6 hop 1¢
hay khong, néu hop 1¢ cho biét ngay sau dé 1a bao nhiéu.
Vi du: Nhap 31/12/2003
Ngay sau do 01/01/2004
Nhap vao ngdy, thang, nim. Kiém tra xem ngay, thang, nim d6 c6 hop 1é
hay khong, néu hop 1& cho biét ngay trude d6 1a bao nhiéu.
Vi du: Nhap 01/01/2003
Ngay truoc do 31/12/2002
(*) Nhap vao ngdy, thang, nim ctia nim 2003. Hay kiém tra xem dit liéu c6
hop 1& hay khong? Néu hop 1é hay cho biét d6 1a ngay thir miy trong tuan.
(hai, ba, tu, ..., CN).(Hudéng dan: liy ngay 01 thang 01 nam 2003 13 ngay
thir tw 1am méc).
Nhép vao gid, phut, gidy. Kiém tra xem gio, phit, gidy d6 c¢6 hop 1é hay
khong, néu hop 1& cho biét gior sau d6 1 gidy 1a bao nhiéu.
Vi du: Nhagp 01:59:59
Gio sau do 1 gidy 02:00:00
Nhép vao gid, phut, gidy. Kiém tra xem gio, phut, gidy d6 c¢6 hop 1é hay
khong, néu hop 1& cho biét gid trude d6 1 gidy 1a bao nhiéu.
Vi du: Nhdp 02:00:00
Gio truoc do 1 giay 01:59:59
Viét chuong trinh in ra bang ctru chuong tir 2 dén 9.

(*) V& hinh cénh quat sau:
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Cau trac diéu khién

+ =+ + + + A
+ + A= + At +
+ A5 + A= A+ s

s =+ + s s A=
+ =+ + =+ A +
+ + =+ A + +

Str dung cac ham cprintf(), textcolor(), delay(), kbhit(), ... thay d6i mau dé

tao cam gidc cho canh quat xoay cho dén khi nhdn mét phim bat ky.

III. KET LUAN

< Céu tric 13p va ré nhanh (lya chon) 13 hai cdu trac chinh hinh thanh nén
chuong trinh. Dya vao nhiing cdu trac diéu khién nay ta co thé xdy dung
thanh nhiing chuong trinh phirc tap hon. Vi vy phai niam rd cach hoat dong
ctia nhitng cdu trac diéu khién ndy dé cai dit dung yéu cau bai toan.

% Khi st dung phai hru y diéu kién thwe hién hay két thiic cia mot thao tac
nao do.

< Bén trong mot phat biéu diéu khién phai 12 mét 1énh hay mot khoi 1énh
(khoi Iénh dwoc dat bén trong cdp dau ngodc {}).

% Nhiing bién khong phu thudc vao vong Lip nén dit bén ngoai vong lip.

% Khi sir dung céu triic diéu khién 16ng nhau phai hru y vi tri mé ngogc hay

dong ngoac cho hop ly.
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