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Loi gidi thiéu

Khac vor PASCAL, 14 ngdn ngi cap cao duge xdy dung vél muc dich
dé hoe tap va gidng day lap trinh, ngén ngd C va ngén ngit phat trién
cua né la O duge x4y dung xuat phat tit nhiing yéu ciu ndl tal cua
tin hoe, vi thé C phan anh nhitng thanh tyu méi nhat cia phin mém
eong nghé tin hoe d6 1a tinh ¢6 dong va rit gon khi Jap trinh, ¢6 thé
tham nhap vao moi ngudn dit liéu va hé théng. C eé nhiéu md hinh 1o
chite b6 nhé va noi chung ngudi lap trinh ¢6 thé biét sy tién trién cua
chudng trinh trong bd nhé. C ¢o nhiéu toan ti¥ ral manh. Chuong trinh
viét bing ngon ngit C c6 thé modun hoa va ghép néi dé dang. C ¢6 tat
ca nhitng ut difm cla ngén ngit ¢ip cao nhung cling cé nhing dac
trung cua hgp ngi...

Vi nhiing uu diém ké trén, nghy nay cac chuong trinh 16n déu duge
viét bing C hoac dang duge viét lai bing C. Hé diéu hanh WINDOWS,
UNIX... déu duge viét bing C. Ngon ngii C trd nén bil bude déi vél cac
nha lap trinh chuyén nghiép.

8] Viét Nam, ngon ngit C va C** dang dude giang day trong céc khoa
Cong nghé tin hoc, Dién tU va thong tin, Do ludng, Diéu khién.. cia
cae trudng dai hoc va chuvén nghiép. Nhiéu sach huéng dan lap trinh
ngén ngit C do cac tac gia trong nuée bién soan vd bién dich da dudc
xudt ban. Tuy nhién van cén thiéu bd sach ¢ tinh chat thyc hanh vé C,
nhat 14 con thidu nhing tu lidu, caAm nang giap dd cho cac nha lap
trinh bing ngén ngit C déi véi cac bai toan khoa hoc k¥ thuat va kinh t¢
thudng gip.



Cubn sach “ 101 thudt toan va chuong trinh bai toan khoa hoc
ky thuét va kinh t& bang ngén ngit C” nhim bd sung cho ché tréng
nay. Thong qua cac chuong trinh mau cac tac gia mong muén cung cap
cho ban doc nhitng thuatl toan va chuong trinh ctia nhifu loai bai wean
khoa hoe ky thuat va kinh té thusng gap.

Toan bo cudn sich gém 101 chudng trinh chia lam 11 chuong.

Chuong I 1a 20 chuong trinh minh hoa giip ban doc méi bat diau lam
quen vdi ngén ngid C. Cac chuong trinh nay ¢6 thuat toan don gian va
dude gidi thidu dé minh hoa cho nhiing van dé ¢g ban cta viéc lap trinh
ngén ngi C.

Chuong 2 gom 16 chuang trinh danh cho cac bai toan dai s8 véi cac 6
thue va s6 phic.

Chuong 3 gom 8 chuong trinh d6 hoa cac ham theo tham s6, theo toa
d6 cue, cde mit trong khéng gian 3 chiéu.

Chisong 4 gdm 12 chuong trinh danh che cac bai 1oan vectd, ma tran,
hé phudng trinh dai s8 tuyén tinh.

Chuong 5 gbm 8 chuong trinh vé da thitc va néi suy da thite.

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

Chuong 7 gom 3 chudng trinh giai cac phuong trinh phi tuyén.

Chuong 8 gom 3 chuong trinh tim cuc tri cac ham mét bién va hai
bién.

Chuong 9 gom 4 chuong trinh gidi phuong trinh vi phan va hé phudng
trinh vi phén cap n.

Chitong 10 gom 4 chuong trinh vé cac vin dé xac sudt va théng ke.

Chuong 11 gdm 15 chuong trinh x( 1y van ban, quan 1y va mot g
hai tods dng dung khae,



T4t ¢4 cae chuong trinh déu duge chay c6 két qua bang TC91. Cac
chudng trinh cta cuén sach nay déu duge in trygce 11ép ti may tinh.

V& b cuc cudn sach nay c6 nhidu nét gidng cuén sach “ 101 thudt
fodn va chuong trinh bai todn khoa hoc kY thudt va kinh t& ngén ngi
PASCAL " ctia eting tac gid, xuit ban nam 1993 va da duge tai ban
nhiéu lan. Ching téi cing duge s déng vién va gép ¥ nhan xét caa
nhiéu ban doc. Nhidu van dé da dudge dua vao cudn sach nay. Tuv nhién
do trinh dé ¢6 han va nhat la do ¢d it ngudn tu liéu nén chic chin cudn
sach nay khong tranh khoi sai sot. Chiing t6i mong duge sy chi dan, gop
¥ ca ban doc. Moi chi din, gép ¥ xin gii vé Khoa Thiét bi dién Trudng
dai hoc Bach Khoa Ha N&i. Ching t&i xin chan thanh cam on.

Né&u ban doc ¢6 véu cAu vé dia mém chda chuong trinh cuén
sach nay xin lién hé véi khoa Thiét bi dién Trudng dai hoc Bach Khoa
Ha Néi - DT. 692511 ching t6i 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 véi ngon ngi C.
Théng qua mét 38 chuong trinh don gian nham minh hoa cho nhiing
vén dé cd ban cla viéc lap trinh ngén ngit C. 20 chuong trinh trong
chugng nay cd thuit toan don gian, ching duge xay dung nhim minh
hoa, gidi thich viéc st dung cdc todn ti chi yéu cua ngon ngit C.

Bai s8 1 Vist chuong trinh vao sd lidu tit ban phim va hién két qua
trén man hinh cho cic dit liéu ki§u nguyén, thuc va string.

Bai giai Chuong trinh CT1 gbm visc khai bdo kifu cac dit liéu kigu
nguyén, thuc vA mot string goi 1a ten{10], max Ja 10 ky tu.

Luu y la d€ vao dif ligu tir ban phim trong cau lénh scanf ta phai
ditng dia chi cda'bién &a, &b, &x ma khéng phai la gia tri cia bién a,
b, x. Phan digu khién trong cau lénh print{ va scanf nim gita hai d4du
nhay kdép " va " phai ¢d thit tu dac ta phit hgp vdi kidu cia bién cin dua
vao hoac hién man hinh.

Né&u mudn in két qua trén mdy in thi cau Iénh in phai duge viét nhu
sau

fprintf ¢ stdprn, " diéu khién ", danh sach bién can in ) |
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i* CT1 Chuong trinh minh hoa vao ra
#include < stdio h>

void maini)

{

int a; * Khai bao kieu du lieu *;
long int b;

float x;

char ten[10]; /* Khai bao string max 10 ky tu */
printf("n Vao du lieu tu ban phim "}

printf{™in a = ") scanf("%d",&a);

printf("in b = "); scanf("%l1d", &b},

printfi:n x = "); scanf("%f", &x}

printf("in Ten :");scanf("%s" ten};

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

1
i

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 = é



x = 16.82
Tac gia TURBOC : BORLAND

Bai s6 2 Tim két qua cua chuong 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 %fin",n,x);

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

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

printf("D:% 10.3{f %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 vilng ¥ nghia cla cdc ky hidu sau day :

Ky -hiéu Y nghfa
d ding cho s6 nguyén h¢ thép phan
o ding cho hé co s6 8




dung cho hé co 586 16 { tit o d&n )

¥ dung cho hé co 58 16 ( tit 0 d&n F )

u dung cho s nguyén khang diu { unsigned )
C dung cho char ( ky tu)

$ dung cho string ( xau ky tu )

s0 thuc dang khoa hoc m nnnexx

E s0 thuc dang khoa hoc m.nanExx
f s0 thuc dang mmnn
z tuong ty nhu e hay f tuy theo gia tri cin chi thi

didu &m ( - ) d€ can sang bén trai, ndu khong sé cin sang bén phai,
K&t qua cta chuong trinh CT2 A :

A : 543 34.567799
B: 543 34.567799
C: 543 34.567799
D 34.568 543
E: 543 34567799
F: 543

G 34.56780
H:2If c o 2uf
1:1037 ;1037

Bai $8 3 Cho cac bign kigu thic va kifu nguyén. Tim gid tri gin cho
céc bién cda chuang trinh CT3.

/* CT3 Chueong trinh minh hoa lenh gan */

#include<stdio.h>
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void main(}

{

int n = 5,p = 9 /* Khai bac va khoi dau cac bien */
int ql,q92,93,94,95;

float x1,x2,x3,x4;

printf("in Tim gia tri gan cho cac bien ");

ql = n<p;

Q2 = n == p

"q3d3 = p %n + p>n;

i8

g4 = 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)}/n;

/* Hien thi gia tri cac bien */
printf("n ql = %d ",ql};
%d ",q2);
%d ",q3);
printf("\n q4 = %d ",q4};
printf("\n g5 = %d ",q5);
printf("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

i



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

Tim gia tri gan cho cac bien

ql =1

g2 =0

g3 =1

qé = 25
g5 = 45
xl = 1.600
x2 = 1.800
x3 = 1.800
x4 = 1,000

Bai s6 4 Tim két qua chuong trinh minh hoa toan td tu tang tu
giam CT4.

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

void main()

{

intn =10, p = 5q = 10, r;

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

printf(" A mn =%d p =%d q =%d r =%d\n",n,p,q,1);
n=p=q=>5;

n+=p+=q;

printf(* B:n =%d p =%d q =%d ‘n",n,p,q);

q=n<p’n++ pt++;
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20

printf(" C :n =%d p =%d q =%d ‘n",n,p,q)
g=n>pin+ +:p++;

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

return;

+
Bai giai Ta duge 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=25
C:n=15p=11¢q =10
D:ns=16p=11qg = 15

I
!

it
il

Bai $8 5§ Tim két qua ctia chuong trinh toan ti logic.

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

void main()

{

int n,p,q;

printf(" \n Chuong trinh minh hea toan tu logic \n "};
n=25p=2;/ Truonghop 1%

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

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

q = (n++ <p)|| (pt++ I=3);

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



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

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

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

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

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

it

n

return;

}

Bai gidi Toan tif && va || chi tinh todn hang thid hai khi cin, O
day trudng hop 1 va 3 khong dugc tinh. K&t qua chuong trinh CT5 la:

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

B:n=6p=3qg=1
C:n=6p=2g=0
D:n=6p=3g=1

Bai 86 6 Cho mang 3 phin ti kifu nguyén va mét con trd ki€u
nguyén. Tim k&t qui cia chuong trinh CTS6.

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

void main{)

{

int i,}

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; /%1%
printf("\n");

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

for {i = 0; i < 3 ;i++) printf(" %d", *(t+i)); /* 3 */
printf("in"};

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 gidi Ta duge két qua cta chuong trinh CT6 nhu sau :
024
024
024
420

Bai s8 7 Lap chuong trinh d€ phén loai hoc sinh theo di€ém.
Bai gidi Cd nhigu phuong an d€ ré nhanh chuong trinh nay. O day

ta st dung céu 1énh if else d€ ki€m tra di€m ciia hoc sinh va ré nhanh
chudng trinh.

22

Tit 0 dén 3 difm thubce loai kém.
4 diém thude loai y&u.
Tit 5 dén 6 di€m thudc loai trung binh.
T 7 dén 8 digm thude loai kha.
Tir 9 dén 10 didm thudc loai gisi.



Ngoai cac di€m tit 0 dén 10 sé bao vio sai. Dung lénh nhay véi goto
(nhan tt) d& tiép tuc chu trinh.

/* CT7 Chuong trinh minh hoa dung if else */
#include<stdio.h>
void main()
{
int diem;
printf ("in Chuong trinh phan loai hoc 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 in");
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;

t
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Két qua chuong trinh CT7 nhu sau :
Chuong trinh phan loai hoc sinh theo diem
Vao so lieu

diem = 9

Gloi

Hep tuc 1/0:0

Bai sé 8 Lap chuong trinh phén loai hoc sinh theo di€m sit dung

switch.

Bai gidi Dé& phan nhanh chudng trinh ta st dung cu lénh switch

vOi cac nhanh 1a két qua di€m cha 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 (:
case 1:
case 2:
case 3: printf(" Kem \n ");break;
case 4: printf(" Yeu \n ");break;
case D

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



c;).se 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;

}

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

diem = 4

Yeu

tiep tuc 1/0: 0

Bai s6 9 Tim t4t ca csc phuong 4n d& c6 duge 10004 tif cdc tb gidy
bac 500d, 200d va 100d.

Bai gidi Ta ding 3 chu trinh for 1dng vao nhau d& thay d8i s§ td
gidly bac 500d, 2004 va 100d véi didu kién t8ng cia ching bing 10004.

/* 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; t200++)
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 ",1100);
if( 200 ) printf("  %2d X 200 d *,t200);
if( t300 ) printf(" %2d X 500 4 ",t500);
printf("n");
}
printf("\n Co tat ca %d phuong an de co 1000 d "sopa);
getch();
return;

}

K&t qua ta dugc :
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 = & 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 s0 10 Tim két qua cda chuong trinh minh hoa s dung While
CT10.

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

#include<stdio.h=>

void main()

{

int n,p;

n=210;

printf("\n Chuong trinh minh hoa su dung while \n ");
while (n <= 5) n++;

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

n=ps=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=68

B:n=10
C:n=10
D:n=15
E:n=21

Bai 86 11 Tinh téng n s§ dAu tién cla cip s&

1 1 1 1
1+—+—+—+ +—
2 3 4 n

Bai giai Dung mét chu trinh for dé& tinh téng cia n s6 diu tién.

Trong dé biu thic tong + = ( float } 1 /i ; duge chuyén dang thanh
float. :
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/* CT11 Chuong trinh minh hoa su dung do while */
void mataf)
{
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 = ltong = 0;i <= nt; i++) tong += (float)1/;
printf("\n Tong %d so dau tien = %f",nt,tong);

getch(};

return,

t
Két qué cua chuong trinh CT11 13 :

Cho so thanh phann = &
Tong 5 so dau tien = 2.83334

Nhén xét - Trong 3 thanh phan cdach nhau bang ddu ; clia cidu lénh
for cé th€ vang mat nhidu thanh phan hoac ¢d thé 1A mst day lénh. '
CTI11 trong thanh phan thd nhit cda for la i = I, tong =0

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

Bai giai Ta xay dung 3 ham :

void haml (veid) dung in mét string khong cd d6i s8 va cing khong
cd gid tri tra vé.

void ham?2 (int} cd d&i s6 kigu int va khong cd gia trj tra v& va duge
goi hai lan.

int ham3 (int} cd d6i s8 ki€u int va cd gid tri tra vB (tra va 0 ) va
duge goi 3 1An.

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

void ham] (void);

void ham2 (int);

int ham3 (int);
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void main()
{
printf("in Chuong trinh minh hoa khai bao va goi ham \n");
haml(};
ham2(2); /* 2 lan goi ham */
hama3(3); /* 3 lan goi ham */
getch();
return;
}
veid haml (void)
{
printf( " TURBOC \n");
}
void ham2 (int n)
{
inti;
for (i=0;i < n;i++)
printf( " Tac gia ngon ngu C ‘n");
h
int ham3 {(int n)
{
int i;
for (i = 0;i < n;i+4)
printf(" Dennis Ritchie \n"};
return 0;

}

Két qua chuong trinh CT12 nhu sau :



Chuong trinh minh hoa Rhai bae va goi ham
TURBOC

Tac gia ngon ngu C

Tac gia ngon ngu C

Dennis Ritchie

Dennis Ritchie

Dennis Ritchie

Bai s6 13 Viét mot ham nhan hai d6i s6 1a s6 thue va mét ky hiéu
Wng véi mot trong bén phép tinh s§ hoe + - * /

Bai giai Can xay dung mét ham goi 1a SOHOC (float, float, char)
dé& thue hién cdc 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 ,chat); /* prototype */
veid main()

{

float x,y;

printf("\n VAQ DU LIEU ");

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

printf{"in y = "); scanf("%f",&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 / vZ;
break ;

default : ketqua = vl + v2;

}

return ketqua,

}

Két qua cua chuong trinh CT13 1a :
VAO DU LIEU

x =12

y =245

Tong la : 36500000

Hieu la : -12.500000

Tich la : 294.000000

Thuong la : 0.489796

Bai s 14 Cho mang mét chiéu, vao du liéu mang tit ban phim

va tinh tdng cda cac phin ti clia mang.
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Bai giai Dung cho chu ky for d& thay d8i chi s8 phan t cia mang
va vao so lidu phin tif cia mang, Dung mot chu ky for dé tinh tdng cac
phan ti cia mang.
| * CT14 Chuong trinh minh hoa mang mot chieu */

#include<stdio.hi>

void main(}

{

int i;

float mi5),s;

for (i =01 < 4; ++1)

{
printf("n m{%d] = "ikscanf("%f, &m[i;
)
s =0,
for (i= 0;i <= 4ji++ )
{
s = s+ m[i];
printf("\n m[%d] = %8.2f",imli]});
\ .

printf("\n Tong = %8.2f",s);

getch();

return;

}

Két qua chuong trinh CT14 nhu sau :

m{0] = -28
m{l] = 51.3
mf2} = 15



m{3] = 87.6

m{d] = 21.2
mf{0] = -28.00
m{l] = 51.30
mi2] = 15.060
m{3] = 87.60
mf4] = 21.20
Tong = 147.10

Luu y phép todn 14y dia chi chi d4p dung duge d6i véi cdc phan ti cia

-méang 1 chidu.

Bai s8 15 Cho mang mot chidu. Vao di liéu cdc phin tif cia mang

va tinh téng cua cdc phan tit cia mang, st dung con tré.

Bai giadi Dung con tré pm tré tdi phan t cia mang. Dung chu

trinh for d& vao cdc phin ti cia mang va tinh téng clia cdc phin ti.
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f* 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;1<5;i++)

{
printf("\n m[%d] = 1,i); scanf("%f", &pm[il);
}

s =0

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



s += mli];
printf("n m[%d] = %8.2{".i,pm[il);
}
printf("\n Tong la = %8.2f"s);
getch();
return;

}

Két qua ta dugc :

mf{0] = 45
mfl] = 27
mf{2} = 23
m{3] = 67.56
mf4] =0
m{0] = 45.00
mfl}] = 27.00
mf2] = 23.00
mf3] = 67.50
mi4l = 0.00
Tong = 162.50

Bai $8 16 Viét chuong trinh dbi héi ngudi sit dung dua vac mét s8
nguyén nim gitta 1 va 7 d€ hién man hinh t&n ngy trong tulin theo con
s8 dua vao ( 1: tha hai, 2: thd ba, . . ., 7: chi nhét ).

Bai gidi Ta tao nén mit mang 7 con trd vE mét string dng véi tén
mdi ngay trong tulin. Vi x4u nay la hing nén cd th€ tao nén mdt mang
duge khdi dau of dang char *ngay [7] = {"thu hai”, "thu ba",...}; ngay[Q]
chda dja chi clia xau cd ky tu diu tién tide 1a “thu hai", ngay [1] chia
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dia chi xdu ky tu "thu ba" D& hién man hinh gig tri xau ky ty i can lay
dia chi ngay [i-1].

/* CT16 Chuong trinh minh hoa mang string */
#include <stdic.h >
void main()
{
int i;
char *ngay[7] = { " Thu hai "," Thu ba "" Thu tu ",
" Thu nam",” Thu sau "," Thu bay *," Chu nhat "};
printf("n Chuong trink minh hoa mang string ");
do
{
printf("\n Cho mot so nguyen giua 1 va 7 :"};scanf("%d",&i);
}
while (i <=0 |[}i>T7)
printf("in Ngay so %d cua tuan la : %s"ingay[i-11);
getch();
return;

}

Ta duge két qua chuong trinh CT16 nhu sau :
Chuong trinh minh hoa mang string
Cho mot so nguyen giuva 1va 7: 5

Ngay so & cua tuan lo @ Thu sau

Bai s6 17 Lap chuong trinh d&m |An xust hién mot ky tu trong mot
x8u ky tuw.

Bai giai Chuong trinh can khai bdo mét dong nhigu nhait 128 ky tu
va doc xau ky tu bing ham gets va td chitc mdt chu trinh while d& dém
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ov -:N XuAt hién cia mét ky tu ( trong CT17 1a chit 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("in Cho mot dong chu : " );

gets (dong};

na= 0;

i=0

while(dongl[i]) if (dongli++] == ’a’) na++;
printf("\n Dong ca %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 chidy, tim phan ti 4m dau tién trong
mang.

Bai gidi Can khai bao v khdi dau mang va dung hai chu trinh for
d€ thay dai chi s6 i, cta cac phan tit. Ding if (alil[j]<0) d4€ tim phan
t Am.
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/* CT18 Chuong trinh minh hoa mang nhieu chieu */
#include<sidio.h>
void main()
{
/* Khai bao va khoi dau mang hai chieu */
int 1,3
float a[3][4] = {
{4,2562 -8},
{32 25 7, 05},
{153,0,5}}
for{i=0;i< 3;i++)
for ( j=0; j< 4; j++)
if ( afil(] < 0) goto kqua;
printf(", Mang khong co phan tu am ")
goto end; -
kqua : printf(\n Phan tu am dau tien la a[%d,%d] = %8.2?’,
i+, Lalil{j);
end:
; /* Cau lenh rong */
getch();
return;

h

Két qua chuong trinh CT18 nhu sau :
Phan tu am dau Hen la af]1,4] = -8.00

Bai s6 19 Lap mét cfu trnic dé ghi ngay sinh, ngay tuyén dung va
bic luong eia can bé.
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Bai gidi T4 chic moét cdu tric goi la CANBO c6 trudng la ngay
sinh, ngady tuyén dung, bac luong va mét cdu tric goi la DATE co
trudng 1 ngay thing nam ding cho ngay sinh va ngay tuyén dung,

f* CT19 Chuong trinh minh hoa su dung cau truc ¥/
#include<stdio.h>
void main()
{
struct DATE /* Dinh nghia cau true thoi gian */
' f* Truong cua cau true */
int ng; /* Ngay */
char t[10]: /* Thang la string nhieu nhat 10 ky tu */
int nam; /* Nam */

i-
[

struci: CANBO /* Dinh nghia cau truc nhan su ¥

{ /* Trueng cua cau truc ¥/

struct DATE dates; /* Ngay sinh */

struct DATE datet; /* Ngay tuyen dung */

float luong; /* Bac luong */

5
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 lucng : "); 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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getch();

return;

}

Két qua chuong trinh CT19 nhu sau :

Vao ngay sinh ngay thang nam : 20 tam 1944

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

20 tam 1944

15 muot 1965

Luong = 650000.00

Bai s8 20 Tim chuong trinh thay th& cac ky hiéu cua chugng trinh
CT20.

Bai giai Can than trong trong viée ding macro. Bo tidn xu Iy cta
chuong trinh bién dich chi thuc hién xit Iy van ban ma khéng cha ¥y dén
ndi dung. Chuong trinh thay th& cdc ky hiéu cia CT20 la :

void main ()

{

int x,v,z;

x =5

y = 10*5;

printf("\n QUA LON");
z=X+Yy

zZ=x + ¥ + 6

z =5 + y;
z=58*(x+y}h

z=0*(x)+(y)
printf("n z = %d" ,z);
getch();
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teturn;

{

/* 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 SUMI (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=8SUMXY+6;
z=5*SUMXY;
z=5*SUM1,;
z=5*8UM2Z;
printf("\n=2%d",z);
getch();

return;

END
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Chuong 2

DAl SO

Chuong nay trinh bay mét s6 chuong trinh thyc hién cac phép tinh
dai s8 trén cac s6 thuc va sa phic. O day chi gigi han tronglép cac bai
toan dai s6 thudng gap trong cac bai toan k¥ thuat va kinh té.

Bai s6 21 Tinh té hop chap k trong n phan tu C }% :
Bai giai T6 hop chap k trong n phan ui ky hiéu(?}ﬁ duge dinh nghia
nhu sau :
cko oMo
b ki -k

Ta cd thé tinh t§ hop C% truc ti€p tir dinh nghia bAng cich tinh cic
giai thirta. Tuy nhién ta cing cd thé tinh t8 hop dun gian hon bang cach
st dung cong thic truy hdi :

Ck - n—k+1 C%—l

n = X , viik = 1,2,...,n

Ta t6 chiic mt chu trinh nhim tinh lap CX theo CK™ L.

Chudng trinh gdm vigc vao cdc s6 lidu sau : s cic phin ti n, chap
k va mot chu trinh for d8 tinh t& hop.
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f* CT21 Chuong trinh tinh to hop */
#include <stdioh>

main()

{
int n,k,i;

float c;

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

}

Né&u vao cde dit liéu sau day thi c6 két qua chudng trinh :

Chuong trinh to hop chap k trong n phan fu

VAO SO LIEL/
n =10
k=4

To hop chap 4 trong 10 phan tu : 210.00
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Bai s6 22 Tinh tich cia mét day n s thue.

Bai giai Dé tinh tich cia mot day n 6 thuc ta 4p dung cong thue

truy hoi :

P = P*x[i] , vai gia tri dau P = 1
Chuong trinh bao gdm nhitng budc sau day :

- Doc day n s6 thuc, day la mot méang n phin td gid tri thye duge

dua vao nhd cau lénh for.

414

- TG chitic mdt chu trinh tinh tich va ghi k&t qua.

/* CT22 Chuong trinh tinh tich n so thue */
#include <stdioh>
main(}
{
int i,n;
float tich,x[100];
printf(" Chuong trinh tinh tich cua n so thucin™);
printf(" VAQ SO LIEUWn");
printf("n = ");scanf("%d",&n);
for (i=0;i<n;i++)
{
print{("x(%d]) = ",i);
scanf("%f", &x[i]);

}

tich=1;

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

tich *=x[i);

'



printf(" TICH S0 = %10.3f\n "tich);
getch(};
return;

¥

Trong chuong trinh nay néu dua vao mang dit litu nhu sau ta sé
dugc két qu4 :

Chuong trinh tinh tich cua n so thuc

VAO SO LIEU
n=4

x{0} = 12.52
xfl] = -45.6
xf2] = 25

xf3] = 5045

TICH 80 = -720062.750

Bai 88 23 Tinh tdng va tich cia day n s6 thue

Bai giai Thuat toan 4p dung cho bai nay cing tudng tu bai 22
Chuong trinh gdm cic bude sau :
- Nhéap bang dif liéu n phin ti ti ban phim

- T8 chic mot chu trinh for d€ tinh t8ng va tinh tich cda n s thyuc
theo cdc cOng thic lap.

8 = 8 + xfi]
p = p * plil

vii budc ban dus =0, p = 1.

45



{* 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=l;i<=n;i++)

{

printf("x[%d] = “,i);

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

}
s =0;
Pp=1
for (I=1;i<=n;i++
{
p *= xlil;
s += x[i];
}
& = 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 chuong trinh CT23 néu ta vao cac di ligu tir ban phim sau
day sé cd két qua :

VAO SO LIEU
n=4 .
x(1} = 45.5
xf2] = 24.25
xf3] = 15

xf4] = 67.87

Ket qua Tich = 112381.000
Ket gqua Tong = 152.602
Ket qua Tong va Tich = 1123443.625

Bai 58 24 Tim cac s§ duong trong mot day sé

Bai gidi Chuong trinh gbm viée vao d4y s6 tit ban phim va ding
chu trinh for d€ ki€m tra cdc 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(" VAQ SO LIEU n");
printf("n = “);scanf{"%d",&n);
for (i=0ji<n;i++)

{

printf("x{%d] = "i);
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4%

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

s

Ta dugc két qui chuong trinh CT24 nhu sau :

VAO SO LIEU
n=<35y

/0] = 23

xf1] = -15.68
xf2] = 38

x[3] = 490

xf4] = 57.65

xf0] = 23.00
xf2] = 38,00
xf3}] = 490.00
x[4] = 57.65
So duong = 4



Bai s6 25 Tinh trung binh s6 hoc ctia day n s thuc trong mat
khoang [a, bl.

Bai giai D€ tinh trung binh s6 hoe ca moét day n s8 thuc trong maét
khoang {a, bl ta thuc hién mot chu trinh dé kifm tra cdc s6 x[i] c6 ndm
trong khoang [a, b], néu dung sé thuc hién tinh téng theo thuat toan
da trinh bay trong bai s6 23.

/* CT25 Chuong trinh tinh trung binh trong day so */
#include <stdioh>

main()

{

int i,n,t;

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

printf("\n Chuong trinh tinh trung binh'n");
printf(* VAO SO LIEUin");
printf(" a = ");scanf{"%{" &a);

printf(" b = ");scanf("%f",&b);
printf(" n = "};scanf("%4d", &n),
for (i=0;i<n;i++}
{
printf("x[{%d] = ",i);scanf("%{",&x[il);
}
m=0;
t=0;
for (i=0;i<ni++)
{

if (x[i]>a)
if (x[i]1<h)
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t++;

m+ =x[i];

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

b

Trong chuong trinh néu cho cdc ¢in ab va day n s8 thye nhu sau
cd két qua :

Chuong trinh tinh trung binh

a=2

b =10

n =4

xf0] = 3.5
xf1} = 4.75
xf2] = -12.45
x3) = 275

TRUNG BINH TRONG KHOANG {ab] = 4.333333

Bai s 26 Tinh 100 s6 diu tién cia cac s§ Fibonacci.

Bai giai S3 Fibonacci dudge xac dinh theo cong thic truy hbdi sau :

Up = Upj+unz, n =34, ;uy =1.u=2



Ta thue hién mét chu trinh for d& tinh lap va ghi cac s6 Fibonacci
trong s6 n cho truoc.

{* CT26 Chuong trinh tinh chuoi FIBONACCI */
#include <stdioh>

main{)

{

int n,i,u[100];

printf("n Chuong trinh tinh cac so FIBONACCI\n");
printf(" VAOQ SO LIEU \n");
printf(" n = ");scanf("%d",&n);
ulll=1,
ul2]=2;
for {i=3i<=n;i++)
{
u{i]=uli-1]+u[i-2];
printf("%d " ulil);
}
getch();
return;

}
Két qua vdi n = 10 ta ed cic s§ Fibonacei nhu sau :

Chuong trinh tinh cac so FIBONACCI
VAO SQ LIEU

n =10

3581321345589
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Bai 86 27 X4c dinh 56 lon nhdt va s8 ciac s6 dudng trong day n 3
thuce.

Bai gidai Goi M = max x[i] va t 12 56 cac s& duong trong day s6 da
cho. Diu tién coi M = x; va kiém tra digu kién x; > 0 d€ dém cac 56
duong, sau dd so sanh M vai cde gid tr] x; df tim gid tri 1én nhat Thuat
toan két thic khi da kiém tra hét n s6. In gid tri 16n nhat M va s6 céc
g6 duong t.

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

main(}

{

int t,i,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{%d] = "i}
scanf{"%{", &x[ij};
¥
max = x[0];
t =0
for (i=0;i<n;i++)
{
if (x[i(]=00 ¢t = t+1;
{

W]
£



if (max>x[i]' max = max:

elze max = x{il;

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

getch(};
return;

'
Trong chuong trinh néu vao cac dir 1iéu sau day sé ¢é két qua :

Chuong trinh xac dinh so lon nhat
VAO SO LIEU

n =4

xf0} = 10
xf1} = -25 57
xf2} = 120
xf3] = 23.65

MAX = 120.000000 trong do co 3 w0 la so duong

Bai 88 28 Tinh cdc phan ti cla tam gise Pascal.

Bai giai Tam gidc pascal dugc xdc dinh nhu sau :



trong do C% la t6 hop chap k trong n phin tit duge xdc dinh theo
cong thitc truy hoi :
k- b+ i)
Cot dau od tat ca cac phln ti déu bing 1, dong thoi gia thist
Ch = 1.
Trong chugng trinh ¢ ham NhiThuc (int n, int p) d€ thuc hién tinh
t8 hop C theo cong thuc truy hdi.

/* 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 Pascalin™;
printf(" Cho so m = ");scanf("%d",&m);
for (n=Ln<m+1;n++)
{
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)+NhiThuc(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

I

11

121

1331

14641

15101051
161520156 1
172135352171
18285670562881
193684126 126843691

f* 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,} /* Chi so dong, cot */
clrser();

printf{"Cho so dong n="};scanf("%d",&n);
ifin>max} n=max;
printf("in\n p ");
for{i=0;i<n;i++}
printf("%5d",1);
printf("in n'n");
for{i=0;i< =n;i++)
print "+ £*4n.
printf("\n");
for(i=0;i<n;i++)
{
tlil=1;
for(F=i-1;7>0;}-)
t[d=tlj11+tL];
printf("%24d--",i);
for(j=0;j< =1, +)
printf("%5d"t[ #);
printf("n™);
t
getch(};
return;

}



Két qua cta chuong trinh CT28B

Cho so dong n = 10

p 0 1 2 3 4 5 6 7 8 9
13

PRI TR e R E E T T TR R P R SR R R gy

0 - 1

1 - 1 1

2 -- 1 2 1

3 - 1 3 3 1

4 - 1 4 6 4 1

5 - 1 5 10 0 5

6 - 1 6 15 20 15 6 1

7 - 1 7 21 35 35 21 7 %

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

9 -- 1 9 36 B4 126 126 84 36 g 1

Bai 54 29 Dao ngugc mdt day n s6 thuc.

Bai giai Thuat todn gdm viéc doc day n s& thuc ali], i = 1...n va dao
nguge chi s6 cia day i = n...1 va in két qua cua day.

f* 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 nguoe mot day so'n"};
printf(" Vao so con so cua day so n = ");
scanf("%d",&n);
for ({=1;i<=mn;i++)
{
printf(" a{%d] = “,i);
scanf ("%, &al[i]);
}
printf("\n Day so dau tien‘n");
for (i=lji<=n;i++)
printf("%5.2f " a[i]);
for (i=1,F=mi<i+ +i,--)

{

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

printf("\n Day so dao nguocin™);
for (i=lji<=n;++i)

printf(" %5.2f " ali]);
getch();
return;

}

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

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

afl] = 12



af2] = 35

al3] = 46

ald] = 78

Day so dau tien

1200 3500 4600 78.00
Day so dao nguoc

78.00 46.00 3500 1200

Bai s6 30 Sap xép day n sé thuc theo thi tu tang ho#c giam

Bai gidi Thuat toan sip x6p mot day s6 nhu sau :

- Poc mang n s thuc.

- D& sap xép ta 14y phin ti dAu tién va lan lugt so sanh véi ciic phan
ti ti€p theo néu ldn hon thi d&i ché cho gia tri ctia phan tu so sdnh, tigp
tuc ki€m tra va d&i ch$ cho dén khi da kifm tra hét n s6 thuc va ghi
k&t qua day sd da sdp xép.

f* 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",&MIi]);
}
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for (i=0;i<n;i++)
for (j=0;j<n; j+ +1
{
it (M{il>MI[j})
{
t=MIi];
M[il=M{];
Mli=t;
}
}
printf{™in Ket qua sau khi sap xepin");
for (i=0;i<n;i++)
printf("nM{%d] = %f “iM{i]);
getch();
return;

}

Trong chuong trinh néu ldy n = 5 va cho day s0 m, nhu sau sé cd
két qua :

Chuong trinh sap xep motmang n so

Chon = 4
Mo} = 12
Ml1] = 45
M2} = 67
M3} = 89

Ket qua sau khi sap xep
M{0] = 82.000000
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M[1] = 67.000000
M[2] = 45.000000
M3} = 12.000000

Bai s8 31 Giai phuong trinh trung phuong ax* + bx® + ¢ = 0
Bai giai Phuong trinh trung phuong duce giai theo thuat todn sau:
| delta = b® - 4ac
Néu delta > 0 cd 2 nghiém: t; = ( b + sqrt( delta)/ ( 2*a )
ty = { b - sqrt(delta)/ ( 2%a )
néu ty = 0 ¢d nghiém thd nhit x; = Vi,
¢6 nghiém thd hai xz = - Vi]
néu t; = 0 nghiém tha ba x3 = vi;
nghiém thd tu xy = - V3
néu khéng =& v nghiém.
Néu delta = 0 cd nghiém kép t = - b/2a
nghiém thd nhdt x; = Vi
nghiém thd hai x; = - v

N#u delta < 0 phuong trinh v6 nghiém.

/* CT31 Chuong trinh giai phuong trinb trung phuong */
#include <stdioh>

#include <«mathh>

void main {)

{

float a,b,c,deltatl t2 tg;

printfi™n Gial phuong trinh trung phuongin™;

printfi"n Vao he so a = "); scanfi"%f", &a);
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printfi"\n Vao he so b = "), scanf("% " &b
printf("in Vao he sa ¢ = *); scanf{"7%f",&e);
delta=b*h4*a*c;
if (delta>=0)
{
if (delta>0)  /* Delta duong */
{
t1=(-b+sqrtideita))/(2*a);
t2=(-b-sqrt(delta))/(2*a);

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

printf(" Nghiem thu nhat x1 = %8.3fn"tg):
printf(" Nghiem thu hai x2 = %8.3f\n" -tg);

}

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

printf(" Nghiem thu ba x3 = %8.3fin"tg);
printf(" Nghiem thu tu x4 = %8.3f\n" -tg);
}

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

} o/ delta>0 ¥/

else if (delta==0)

{

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

te=saqru(tl):

printf (" Nghiem thu nhat x1 = %8.3f\n", tg);
printf {" Nghiem thu nhat x2 = %8.3\n" -tg):

b
¥

else
printf(” Phuong trinh vo nghiem\n'™:
P/ delta = 0%

elzse iftdelta<O)

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

return.

Trong chuong trinh 31 néu cho cac dit 1iéu nhu sau -

Giai phuong trinh trung phuong
Vao he soa =25

Vo he so b = -8.65

Vao he soc = 1.25

Nghiem thu nhat x1 = 1.819
Nghiem thu hai x2 = -1 891
Nghiem thu ba x3 = 0.389
Nghiem thu tu x4 = - 0.389

Bai 56 32 Gol a. b. ¢ 12 ba canh ctia mér tam giac 13 cac s6 dudng bat
ky. Néu ba s6 d6 ¢6 thé 1a cdc canh ciia tam giae hay tinh dién tich cua
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tam gidce dd. Thi digu kién dd 1a tam giac thuiing hay tam glbc vuéng,
tam gidc can heoac tam gide déu,

Bai giai Thuat tedn nhu sau |

- Doc ba s6 dugng a,b,c bat ky, n#u ching 14 cdc canh clia mét tam
giac thi chidu dai cua moét canh phai nho hon tdng chidu dai cta 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 céng thic Heron :

p:

$ = Vp(p-a)(p—b)(p—c)
- Tam gidc la vudng néu thod man dinh ly Pitago ¢? = a® + b’
- Tam gide la déu khia = b = ¢, 12 cAn khi a = b, hodac b = ¢, hosc
cC=8a

- Trong chudng trinh néu khéng théa man digu kién cac canh cia
moét tam gidce sé ghi dong cht KHONG TAO THANH TAM GIAC

{* CT32 Chuong trinh tinh tam giac */
#include <stdioh>

#include <math.h>

main()

{

float ab,e,p,s;

printf("nin\titChuong trinh tinh tam giac\n");
printf("Vao ab,c la cac canh cua tam giacin");
printf("a = ");scanf("%{",&a),
printf("h = ");scanf("%f", &b},
printf("c = ");scanf("%f",&e);
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ifla>0)&&b>0)&&(c>0)&&(a<(h+cH&&b<(at+ec)&&{c<(a+b)))

{

printf("n Ba so da cho la ba canh cua tam giacin");
if ({a==hb)]|{(b==c)||ta==ch
if (a==b)&&{b==c))
printf("in Day la tam giac deu'n”);
else printf("\n Day la tam giac canin");
if ({a*a+b*b==c*c}}|(b*b+c*c==a%a)||{a*a+c*c==b*b))
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 : %8.2f\n",2%p});
printf(" Dien tich tam giac la : %8.2f\n",s);
}

else
printf(" KHONG TAC THANH TAM GIAC\n");
getch();

return;

}

Né&u cho cdc canh nhu sau s& cd két qui :

Chuong trinh tam giac

Vao a,b,c la cac canh cua fam giac

a
b

4

=4
=3
=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 giec la : 6.00

Bai 8 33 Tinh giai thita n! cia mét s6 nguyén

Bai gidi Theo cong thic dinh nghia cta giai thita
ol =nmn-1@m-2).1
ta 88 lap mot chu trinh tinh tich theo cong thdc truy hbdi

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

ghi két qua p.
Ta cting c6 th& tinh giai thita theo cong thic dé quy bdng cach dinh
nghia ham GTDe quy (n) va ham Giai Thua (n) theo cong thaic truy hsi.

Chuong trinh té chdc tinh giai thita theo cong thuc lap va theo giai
thita dé quy.

/* 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 :%20ld\n",n,GTDequy(n)};
printf(" Tiep tuc hoac stop {(go 1 hoac 0) :");scanf("%d",&n);
printf("\n");
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getch();
return;

}
long GiaiThua(n)

int n;

{

long s=1,;

if (n==1 || n==0)
return(l};

else
{
for (i=lji<=n:++i s *=i;
return{s);
}

}

long GTDequy(n)

int n;

{

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

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

Giai thua cua 10 la : 3628800

Giai thua de quy cua 10 - 3628800
Tiep tuc hoac stop ( go 1 hoac 0 ) : 0

¥



Bai $6 34 Xac dinh cdc =8 nguyén té trong khoang tit 1 dén n vai
n la s tu nhién cho trudc.

Bai giai Cé nhigu thuit toan khac nhau d€ tim cdc s6 nguyén td
trong khoing 1 dén n.

Thu#t toan cua Eratosthéne nhu sau :

T tap cdc s6 nguyén tit 1 dén n mdi 1an gap mo6t sO nguyén t6 s&
bi loai trit ra khdi tap nay tat cd cdc s 1a bdi cda sd nguyén t6 nay.
Eratosth2ne 1a nha toan hoc tit thai chua cg gidy viét. Vi vay bai todn
tim sd nguyén t5 duge ong dat ra va thyc hién trén mat dat bang ciach
ké mot day é trong d3 ghi cdce s6 ty nhién ti 1 dén n. 88 nao khéng phai
la s6 nguyén té thi bi loai ra bang cach choc mét 16 vao & d6 d€ xda di.
K&t qua trén mat dat 16 ché nhu mot c4i sang loc cac s6, vi thé bai todn
cd tén la Sang Eratosthene.

Chudng trinh CT34A xéc dinh cdc s6 nguyén t6 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 *)malloc{(n+1)*sizeof(unsigned));
if (Gachdi == NULL)
printf("\nKhong du bo nho\n");

}

while (Gachdi == NULL);

/* Khoi tao sang */

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

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

/* Chuyen vao sang */

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

while (Gachdif+ +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 = {);
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for (i=l;i<=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 deng = 150 so
ng to */

{

printf("\in"); /* 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);

geteh();

return,

}
Néu cho n ta dudc két qua nhu sau ;

Cho so Iuong- cac so can xet n = 25

Gina 1 va 25 co cac so nguyen fo la :

2357 1113171923

Trong khoang tu 1 den 25 co 9 so nguyen to.
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Chuong trinh CT34B xdc dinh cdc s& nguyén t6 trong mdt khoang
[nl1,n2]

/¢ CT34B Chuong trinh Sang Eratosthene */
#include <stdic.h>
#include<conio.h>
main()
{
int i,j;nl,n2 na;
clrscr();
printf("\nChuong trinh tim so nguyen to giua khoang 2 soin");
printf("\nVao so tu nhien thu nhat n1 =");
scanf("%d",&nl);
printf("inVao so tu nhien thu hai n2 (n2<=32767) = ");
scanf("%d", &n2);
na = Q
for (i=nlji<=n2;i++)
{
for (=2;j<=1-1; 4 +)
if (i% j==0) goto aaa;
printf("%dit".i);
na+ +;
if (na%150==0 /* Mot trang man hinh chua 150 so
nguyen to *;
{
printf("in"); /* Xuong dong sau khi het mot trang */
printf("An mot phim bat ky de xem tiep\n"});
getchit ;
}
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aaa:;
b

getch();

return;

}

Két qua chuang trinh sé& 1a :

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 s& 35 Lap chuong trinh thue hién cdc phép tinh céng, trif, nhan,
chia, khai can bac hai va lay thita bac n clia s phic
Bai giai Cing nhu ngon ngit PASCAL, ¢ ngén ngit C khéng cé dinh
nghia 36 phic. Tuy v4y ching ta cing cd thé thyc hién céic phép tinh
d3i v6i cdc 6 phiic bAng cdch dung cic ciiu tric 6 dang :
struct {
float re;
float im;
}sophue;
Ta xay dung cdc ham thuc hién cdc phép tinh d6i vdi s6 phie theo
thuat todn sau :
Cong trit { x1 2 iy1 ) + (x2 +iyz) = ( x1 *x2)+ilyi 2y2)
Nhan (x1 iyt X x2 £ iy2 ) = ( x1x2 - yiy2 ) +i (x1y2 + x2y1 )

x1+iyt xixz+yiy2  i(yixz - xiy)

ati G+ B9

Chia

72



Can bdc hai x + iy = ta + ib M2 trong wu
x=[a2 + {'(a,!z]: + (bf-'z)z)la"z ] 1/2
[ a2 + ((a;’213 + {hKZ)Z)UP. 1 152

Y
néu a > 01a tinh x vd y = b2x

néu a < 0ta tinh ¥y va x = b2y
Luy thica (a + ib ™ = r"e™ = 1" (cosné + isinnd)

Trong dé r = (a’ + b* )2

8 = arctg a

Trong chuong trinh CT35 gdm t8 chic thue hign 5 ham sau :
- Téng hai sd phic
- Tich hai sd phuc
- Thuon} hai s§ phic
- Can bac hai cita moét €6 phite
- Lug thita bac n cua mét s6 phic

Chuong trinh chinh gdm viéc dua cdc s& phtc cin tinh , goi 5 ham
va ghi két qua.

* CT35 Chuong trinh tinh toan so phuc */
#include <stdic.h>
#include <math.h>
typedef struct { /* cau true so phuc */
float re;
float im;
} sophuc;
void TONG(sophuc,sophuc,sophuc); /* prototype ham phuc */
void HIEU(sophuc,sophuc,sophuc);
vaid 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");
printf("x.re = ");
scanf("%{",&x.re);
printf("x.im = "),
scanf("%f",&x.im);
printf(" Vao so phuc y\n");
printf("y.re = "),
scanf("%f",&y.re);
printf("y.im = "),
scanf("%f" &y.im);
z.re=0;

z.im=0;
TONG(x,y,z};
TICH(x,y,z);
THUONG(x,y,z);
CAN(x,z);
LuyThua(x,z);
getchd);

return;

}



void TONG(sophuc a.sophuc b,scphuc c)

{

cre=are+b.re;

cim=a.im+b.im ;

printf(" Tong la (%6.10) + J%5.10)n",c.re,cim);
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,sophuc ¢)

{

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

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

}

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

{
c.re=(a.re*b.re+a.im*b.im}/(b.re*b.re+b.im*b.im);
c.im={(a.im*b.re-a.re*b.im)/(b.re*b.re+b.im*b.im});
printf(" Thuong la (%6.10) + J%5.1f)\n",c.re,c.im);
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return;

}

void CAN{sophuc a,sophuc ¢

{

printf("Khaj can mot so phuc : in");

printf("Cho so phuc : \n"}

printf{"co phan thuc : *);

scanf("%f", &a.re),

printf("co phan ao : "),

scanf{"%f",&a.im);

if (are>0)
{
cre=sqrt(a.re/2+sqrt({(a.re/2)*(a.re/2)) + ((a.im/2)*(a.im/2)))y;
cim=a.im/(2*c.re};
}

else
{
c.im=sqrt(-a re/2+sqrtii{a.re/2)*(a.re/2N+((a.im/2)*(a.im;2)1:
c.re=a.im/(2*c.im};
}

printfl” Can la (%6.10) + J%E3. " crecim);

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

sqri{(a.re*a.re)+(a.im*a.im));

AL
rs

r
t

atan(a.im/a.re);

cre = [’)o.w(r,n)*cqs(n*t);

¢im = pow(r,n)*sin{n*t);

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

return;

b

Vao so phuc x
x.re = 5
xim = .75
Vao so phuc y
Y.re = 6.75
yim = 1.25
Tong la r 11.8 } +jf-62)
Tichla (431 )+ j(-44.4 )
Thuong la f 0.5 ) +j7-1.2)
Khai can mot so phuc ;
Cho so phuc :
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¢o phan thuc ; 5.75

co phan ao : -12.25
Canla(31) +j(-2.0}

Luy thua mot so phuc :

Cho 50 phuc :

co phan thuc : 8,25

co phan ao : -7.15

Cho bac cua luy thuan = 3

Luy thua bac 3 cua so phue ( 8.250000 ) + j( -7.150000 ) la
( -703.766357 ) + j ( -1094.414795 }

Bai $8 36 Giai phudng trinh bfc hai v6i a,b,c 14 cdc s6 phic dang
ax? + bx + ¢ = 0

Bai giai Ta dp dung thuat toin giai phuong trinh bac hai quen

thude vai didu kién cdc hé s8 a,b,c va nghiém duge bifu dién dudi dang
cdlu tnic cd hai thanh phan thuc va 4o nhu trong bai s§ 35
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f* 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,c,s1,52 u,v,w;

double r;



printf{*Vao so phuc a\n");

printf("a.re'al ="

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

printf("a.imag ="y

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

printf("Vao so phue bin?

printf("b.real = ");

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

printf("b.imag = ")

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

print{("Vao so phuc cn");

printf("c.real = ) ;

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

printf("c.imag = ");

scanf("%f",&c imag);
u.real=b.real*b.real-b.imag“-‘b.imag-4*a.real*c.rea1+4*a.imag'c.imag;
uimag = 2*b.real*b‘imag-4"-‘a.real*c.imag-4"a.imag*c.real;
r= sqrt(u.real*u.rea1+u.imag*u‘imag);

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

vimag = (uimag<0)?-sqrt((r-u.real)/2) :sqrt((r-u.real)/2);
w.real = (-b.real - v.real) / Z;

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

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

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

T = areal*areal + a.imag*a.imag;

sl.real = (a.real*w.real + a.imag*w.imag) / r;

sl.imag = (a.real*w.imag - a.imag*w.real) / 1;

s2.real = (a.real*u.real + a.imag*uimag) /r;
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s2imag = (a.real*u.imag - a.imag*u.real) / r;
printf("Phuong trinh co hai nghiem lain");
printf("sl = (%6.2f) + (%6.20)\n",sl.realsl imag);
printf("s2 = (%6.20) + }%6.2f)\n"s2.real,s2.imag);
getehl),

return;

}

Két qua néu ta dua dic du lieu vao CT36 sé cd két qua nhu sau :

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

Vao so phuc b
b.real = -4.12
bimag = 5.75
Vao so phuc ¢
creal = 1.25

cimag = 2.15

Phuong trinh co hai nghiem la
sl =(-010) + j(0.30)
s2 =(-074) + j(-202}

Bai s6 37 Tinh tdng va tich clia hai s&'phic ding con trd

Bai giai Cing nhu cdc bai todn ddi vdi sd phitc, ta cin dinh nghia

mét ciu tric kifu
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struct
{ double real;
double imag;
+ sophuc;
Dé thuan tién ta xay dung hai ham tinh td;lg va tich ¢6 bién la cac
con tro dang :

void TinhTong { sophuc * , sophuc * |, sophuc * )

void TinhTich ( sophuc * , sophuc * , sophue * )

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

main()

{

sophuc zl,z2 tong,tich;

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

z2.real = 1.0; z2imag = 1.0;

TinhTong(&z1,&22 &tong);

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

printf("Hai so phue {%4.21) + j%4.2f) va (%4.2{) + (%4.2f\n",
zl real z1.imag,z2 real,z2 imag};

printf("co tong la (%4.20)+ §%4.2f) \n" tong.real,tong.imag);

printf("co tich la {%4.2f)+ %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 gua */
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->iinag + y->imag;

}

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

{

tich->real = x->real * y->real - x->imag * y->imag;
tich->imag = x->real * ).(—>imag + x->imag * y->real;

}

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

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

an Enter de tiep tue



Chuong 3

pO HOA

Kha nang dd hoa phong phu 14 mét trong nhitng uu di€m noi bat ciia
ngon ngd C. Chuong nay sé gidi thiéu mét s6 chuong trinh vé cdc ham
giai tich trong mat phidng va trong khéng gian.

Trude hét ta can phan biét man hinh & ché dé dd hoa. O ché do van
ban man hinh duge tao bdi cde 6 thudng o 25 hang va 80 cot. M8 8
bi€u dién cho mot ky tu. Gdc trai phia trén dng vi 6 (1,1) va s8 cit theo
chidu tit trai sang phai, s§ hang theo chidu tit trén xudng dudi (hinh

3-1).

1.t

H

O (ky 1)

¥ (hang)

X (edn)

l pixei/-g?':ﬁ) : %

goc cla sd l

y y¥ man hinh

Ché d& van ban

Hinh 33

Ché dd db hoa
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O ché do d6 hoa, man hinh gom ma tran cde didm sang (pixel). Méi
diém cd kha nang tac nén mét hay nhicu mau. Ty theo ché do do hoa
va loal man hinh st dung chidu rong va chiéu cac cia ma tran diém
sang co thé 13 640x350 tEGA 16 Color mode 1, 640x480 (VGA 16 Color
mode!. Goc toa d6 & gde trén phia trdi, chigu ox tir trdi sang phai , chigu
oy tu trén xudéng dudi. Cita sd man hinh . ditge xdc dinh bing
setviewport la hinh chit nhat chita mei duong vé. Cde dudng nam ngoai
cia s6 nay sé bi xén méat. Trén hinh 3-1 vé clia s3 man hinh & gioa man

D& xay dung mét chuong trinh db hoa dau tién ta phai khai tao he
thdng dé hoa, xdc dinh loai man hinh, mét db hoa sé sit dung. Tiép theo
can xdc dinh mau nén, mau dudng vé, mau té. kidu to, cudi cing 1a bisu
dién cic ham gial tich theo cdc toa dd sao cho ¢d thé st dung dude cac
ham cta ché d6 dé hoa. Khdi tao ché do do hoa bang

initgraph ( &graphdriver, &graphmode, " " );
trong dd graphdriver la mét bign nguyén chia gia tri s6 cda thict bi
man hinh hoac chia hang DETECT, graphmode 14 mét bién nguyén.
Khi graphdriver chita gia tri s6 ctia thiét bi man hinh thi graphmode
chita mét trong cac mét dd hoa tuong dng vai man hinh nay. Khi noi
dung cliia graphdriver bing DETECT thi khéng can khéi dau cho
graphmode, " " la tén cla thu muc chita bd chuong trinh db hoa.

Dé chon mau nén ta diung ham setbkeolor (color). D& chon mau
dudng vé ta ding ham setcolor (color). D€ chon ki€u té va mau to ta
dung ham setfillstyle (pattern, color). Trong ca ba trung hop color Ia
bién nguyén chta ma clia mau. Bién pattern chita ma cla mau té.
Trong phan phu luc ¢d gidi thiéu mot s6 ham db hoa thong dung.

Bai s6 38 Vé dudng bi€u dién ham y = fix)

Ung dung vé cho y; = sinx
sinx
y2 =
X
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Bai giai Day }a ham mot bién cho dudi dang tuimge.

D¢ khdi tac ché d6 do hoa ta ding ham intKhoiTaoDooa { void )
trong do e6 dung cau lénb if d& x:de dinh loai man hinh st dung cd phai
thuéc loai VGA hoac CGA khong. Dung setbkeolor (CYAN} dé dat mau
nén va md cira s6 man hinh bing setviewport (0, gelmaxy/2, getmaxx/r,
getmaxy(). 0 ); cho phép v& hinh ca ngoai cia s6. Vé true x, truc y, viét
tén truc x va y cing nhu gée (0,07

Dung settextstyle dé dinh ki€u chif cho dong DO THI Y = fiX»

Dé& vé db thi ham y = fix can phai cho x bi¢n thién mot lugng Ax
va tinh gia tri ham y tuong dng. D¢ lam diéu nay chi can mot chu trinh
for d€ bién d6i x,y. K&t qua ta duge mot day tri 6 x,y. D€ vé tung digm
ta dung ham putpixel (x,y,color!: & day x.v |4 cap gla tri x,y nguyén va
color Ia mau duong mudn ve.

* CT38 Chuong trinh ve ham v = fix1 */

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

int i,x,y;

float t;

int KhoiTacDoHoa(void):

main{)

{

KhoiTaoDoHoat
setbkeolor(CYAN):
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/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(Q,getmaxy()/2, get maxx(),getmaxy(),0};
setcolor(LIGHTRED?;
outtextxy(getmaxx()/2,10,"(0,0)™;

setcolor{RED);

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

true 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 %/

86

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 */
{
b = pi*i;



x = (int) (t*TileX/400+ 320},
y = - (int}(2*sin({t}/400)*Tile Y/t *200);
putpixel(x,y, WHITE};
}
getch();
closegraphi);
return;

¥

int KhoiTaocDoHoa(void)
{
int graphdriver = DETECT, grapkmeode, 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))
{
closegraphi);
return Q;
}
return(l);

}

D& vé ham y = sinx ta chon ty 1é xich cta x 1a 20, cia y 1a 100.

sinx .
Ham v = — véi x € [0,20] co dang bigu dién trén hinh 3-2.
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SiNx
Hinh 322 y = o

Bai $6 39 Vé dudng bidu dién ham x4c dinh theo tham sé
x = f(t)
y = g(t)

Ung dung vé dd thi ham hypocycloide x = cos(t)

y = sin®(t), t € [ 0,27 )
kam trochoide X

2t - 3sin(t)

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

Bai giai Cdc duong cong theo tham s6 duge xac dinh bang haj
phuong trinh. Bing cach bién thién tham s t ta duge day cdc cap (x,y)
tuong Ung réi dung ham putpixe! (x,y, color) ; d& vé lien tiép cdc digm.
Ta nhan thdy ham y = f(x) 14 mét trudng hgp riéng cla cac ham thong
56 khi lay x = t ta duge -

[x =t
1Ey=zz:(t)=.%:(x)
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/* CT39 Chuong trinh ve duong cong theo tham so *f

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

int KhoiTaoDoHoaivoid);

main{)

{

float t;

KhoiTaoDoHoal};

setbkecolor( CYAN),

/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport{0,getmaxy()/2,getmaxx (), getmaxy(),0);
getcolor{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);  f* 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 50",



for (i=0;i<=1000i+ +}  * Duong Hypocycloide */
{
t = 0.00628%;
x = (intMcos(ti*cos(t)*cos(t)*120+320);
y = (int}sin{t)*sin{t)*sin{t}*120);
putpixel(x,y, YELLOW);
}
getch();
for (i=-1000;i< =1600,i+ +) /* Duong Trocoide */
{
t= 0.01%;
x = (int)((Z*t-3*sin(t))*154+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(ty*cos(t))*sin(t))*150+320);
y = (int)(sin{t)*sin(t)*cos(t)*200);
putpixel{z,y,RED);
}
getch();
closegraph();
return;

¥
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int KhoiTacDoHoa(void)
{
int graphdriver = DETECT, graphmode, error_code;
initgraph(&graphdriver, &graphmode, " bgi™;
error_code = graphresuit();
if (error_code!= grOk}
return(-1); /* Khong phai man EGA hoac VGA */
if ((graphdriver!= EGA) && (graphdriver' = VGA))
{
closegraph{);
return 0;
1
return(l);

}

Két qua ta duge cdc dudng bi€u dién sau day (hinh 3-3.a, b va ¢).

Hinkh 33 2 Dudng hypocycloide x = cosa{t}

y = sinft)
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|

Hinh 3-3 # Dudng trochoide x = 2t - 3sinlt)

y = 2 - 3cos(t)

Hinh 3-3 ¢ Dudng x = (Hcas2(t)lsin{t)

y = sin2{t}cos(t

Bai s& 40 Bigu dién dudng cong theo toa dd cuc r = f(6)

Ung dung vé dudng xoin Sc Archimede r = 6, 6 € [0,40]
va dudng hoa hdng bén canh r = sin29 | 8 € {0,27]

Toa dé cuc 1,8 va toa 4o xoy duge bi€u dién trén hinh 34.
Ta cé quan hé  x = rcosf

y = rsinf
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va trd vé viée vé Y
do thi ham s theo ok
tham s6. Ta dung |7 "~ """ omo---—
chu trinh for dé& hién
ddi gde 4 k&t qua thu

duge cdc cAp X, ¥ Wng i

xi T TTH

voi mol giad tri eqa 6.
Da thi thu duge vé
trén hinh 3-5a va b Hinh -3

{* CT40 Chuong trinh do hoa theo toa do cue */

#include <stdlibh>
#include <math h>
#include <graphics h>
int i,x,y;

int KhoiTaclloHoalvaoid);

maini}

{

float r, tetn;

KheiTaoDoHoali):

setbkeolort WHITE)Y,

/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport{0, getmaxy()/2 getmaxx(},getmaxy(},0};
setcoloriLIGHTRED,

outtextxy(getmaxx 2,10,"0.00");

setcoloriRED);

movetolgetmaxx(1/2-5.10); % ( huven con tro ve goc va ve truc Y ¥

linereli 0. getmaxy! . 2-201,
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puttextxyi(getmaxx(}2-51 -(getmaxy(1/2-201,"y");

i*

movetotgetmaxx{)2-5,10; #* Chuyen con tro ve goc va ve true Y %/

linerel((, get maxy(1/2-60};

moveto(0,0); *

ve truc X *:
linerel{getmaxx(1-10,0}
outtextxy{getmaxxi)-10,0,"x"},
setcolor(BLUE);
settextstyle{(TRIPLEX FONT HORIZ DIR,3);
outtextxy(200,200," DUONG CONG THEO TOA DO CUC "y
for (i=0i< =2000;i++) /* Duong xoan oc Archimede */
{
teta = 0.02%;
X = (int)(teta*cositeta*3+320;
y = -(int){teta*sin(tetai*3),
putpixel{x,y,CYAN);
}
getch();
for(i=0;1< =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();
returtn;

}



int KhoiTacDoHoeatvoid)
{
int graphdriver = DETECT, graphmode, error_code;
initgraph(&graphdriver, &graphmode, " bg"i;
error_code = graphresultiy:
if (error code!= grOk)
return{-1}; /* Khong phai man EGA hoac VGA */
if ((graphdriver'= EGA) && (graphdriver!= VGA)}
{
closegrapht);
return O;
}
return(l),
}

g
{’é

Y

S
“

8

1

Hinh 33 a r=# . duong xoan Gc Archimede
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Hinn 3-5 b r = =sin2d, dudng hoa hing bdn carh

Bai 88 41 Vé dudng cong cycloide
Mot dia tAm £ ban kinh r quay bén trong va ti€p xdc vai véng tron
tam O ban kinh R.
Digm M trén dia mé ta duong ¥
cong cycloide (hinh 3-6)

Budng cycloide la trudng hop My
riéng cua dudng cong theo tham » o
s§. Goi M la vi tri cia diém can | o | =

tim quy dao, O 14 tam dudng tron,
0 ]a tam cua dia. Gei d = QM la
khodng c&icll‘} gita M va tam dia va
dard = k e Nhu vay khi k bién |
thién gitta 0 va 10 di€m M chay tit
tam vong tron dén chu vi. Khi k

cang gan 10 dudng cong cAng Hink 16
nhon ngice lai k cang gan O
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dudng cORf cAng tron. Ta co .
OM = OQ + QM
x =1 R-rcos + deos(¥ + "y
y =1 R-rosind + dsing + )
Vi dia quay trong vong tron ta cd rp = -R§. Kh ¢ ta duge

. kr R
x = iR -ricosf + — cos{( 1 - — 5]

10 r’
. . kr R
y = (R - rizsing® + 0 sinf(1 - . ]
Chon R =1, dat r = %t.acci:
, n n . N
x =11 -E)cosﬂ + kmcos{:\l -;- 1z}
n . n N
¥y =1 l—§)51n9+km51n[(1-;)9

Day la phuong trinh tham s8 theo 6. Cho 6 bién thién ti O dén 2,
phu thuge vao tri sd cia n, N va k ta duoe cac quy dao cycloide khdc
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 KhoiTacDoHoa(void):

¥

main{}

{
int n,N,k;
float teta;

printf("\n Vao du lieu "),
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printfi"\n Cho n —"); scanf(""%d", &n).

printf("\n Cho N ="} scanf(""d" &N}

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

setbkcolor{CYAN):

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

setcolor(RED).

moveto{getmaxx()/2-3,10); /* Chuven con tro ve goc va ve truc Y */
linerel{0,-(getmaxy{()/2-20)):
outtexixyv{({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 true X */
linerel(getmaxx()-10,0):
cuttextxy{getmaxx(}-10,0"x")

setcolor(BLUE):

settextstyle(TRIPLEX_FONT, HORIZ_DIR.3).
outtextxy(200,200,"DO THI QUY DAO"):

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

i
i

tera = 0.00628*1:
X —(int}((1-n/N)*cos{tetayrk*n*cos({1-N/n)*teta)/{ 10*N¥)
*150 + 320}
y = (nt}{(1-n/Ny*sin(tetay+k*n*sin{{1-N/n)*teta)f LOFNN* 150
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putpixel(x v YELTL.OW},
} .

getchi);

closegraphf();

return;

}

tnt 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 1{graphdriver!= EGA) && (graphdriverl= VGA))
{
closegraph();
return 0;
}
return(l);

}

Bai s& 42 V& mat trong khéng gian ba chigu him hai bisn z = f(x,y).
Trudng hop cu the z = Ssinxsiny

Bai gidi Ta cin tim cach bifu dién khong gian lén mit phang. Vi
man hinh chi c6 hai chigu, d& vé hinh khéng gian ba chidu ta phai chigu
khéng gian lén mat phing. C3 nhigu phuong phap chifu, d day ta si
dung phép chi€u song song. Man hinh cd tea dd OXY va toa o khong
gian oxyz ( hinh 3-8 ) Oz 14 truc thing ditng, gdc gitta oX va ox la a zde
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K=8642

N=36 N=36
K=6

Hinn 3-7

oX va oy la 8. Di€m O (X,,Yo) ¢d toa d6 man hinh 1a :

Oo = XoI'+ YoI©

= cos(a)I_'+ sin(a)f
7= cos(B)T + sin(8)F
=-T

=}

Goi M la mot diém | ©
trong khéng gian cdc
toa d6 la cAac s6 thuc
(x,y,2).

Chigu lén mat phing

man hinh cd toa d&

(X,Y)

<
~
Al

k]
-

’
[

I

oM = xi+ yJ+ zK
OM = XTI+ YT
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Ta dugc cic cong thic chuyén tit toa do khong gian v& toa d§ man
hinh :

X = Xo + xcos(a) + yeos(8)
Y = Yo + xsinia) + ysinif) - z

Trong hé théng ta xac dinh mét digm trong khong gian bang 2 s8
thuc va 5 s nguyén :

- hai s§ nguyén cho toa ds goc O trong OXY
- ba s6 nguyén tinh bing pixel cho cdc don vi trén true ox,0y,0z
- hai 8 thyc chi gdc giita OX va céc truc ox,0y. Trong chuong
trinh toa dé man hinh duge dinh nghia bing chu tric gr3_teado.
Dé chuyén toa d6 cin x4y dyng hai ham :
int X (double x, double y, double z)

int Y (double x, double y, double z} theo céc cong thite chuy&n
toa do.

Ham can v& duge dinh nghia bing ham hai bign dang :
double ham ( double x, double ¥y )

Mat duge bi€u dién bang day lién tigp cic dudng cong cit bing cdc
mit phang song song theo mat xoy hoac yoz tiy theo vi tr{ ciia ngudi
quan sit. Méi duting cong dudc tao nén bai day cdc doan thing néi vdi
cédc di€m tinh todn trén mat. Da s6 mat voi d6 chinh xdc ch&p nhan can
vé khoang 50 dudng cong va s& di€m tinh tosn khoang 100.

D€ mat bi€u dién d& quan sit nén loai bé céc duding khudt theo
nguyén ly sau day :

Theo dudng vé ta xdc dinh hai dudng bién bidu dién cac diém cuc
dai va cye ti€u do cac dudng cong khdc nhau tao ra trén mat. Xhi vé
dudng mdi vi tri cia cac difm ctia doan dang vé dugc so sanh vdi viing
khuit bao gbm giita hai dudng bién.
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Trong chuong trinh phan khdi tao ché dé db hoa, xay dung céu tric
toa d6 man hinh struct gr3_toado, xay dung ham chuyén toa dé X va
Y, xay dung ham z = ham(x,y) tuong tu bai trén.

Dé vé c6 loai bo dudng khuit ta tao nén mot mang goi tén la mat[8]
dé chda toa do X,Y dé kiém tra didu kién t6 mau va dung fillpoly
(4,mat) ; d& vé va td mau da gidc cd dinh 1a cdc diém (x1,y1)...(x4,y4).
Két qua ta dugc hinh biéu dién ctia 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; /¥ don vi truc oz */
double Xx, /* goc {OX,0x) */

Xy i* goc (OX,oy) */

} gr3_toado;
gr3_toado grd ={ 250,20,20,20,20,0.8*M_PI,0.2*M_PI},;
int grd_cla = GREEN, {* mau cac true */

gri_clt = YELLOW, /* mau duong */

gr3_clf = BLUE, /* mau nen */

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

gr3 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(veid);

main()

{

double x,y,z, xa=-6.28,xb=6.28,ya=-6.28,yb=6.28xp=0.2,yp=0.2;
int matl8];

KhoiTaoDoHoa();

setbkeolor{CYAN);

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

outtextxy({getmaxx()/2,10,"(0,00");
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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,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,-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) f* diem A ¥/

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

matfl] = Y(x,y,z);

z =ham(x,y+yp); /* diem B ¥/

mat[2] = X{x,y+vyp,z);

mat[3] = Y{(x,y+yp,2);

z = ham(x+xp,y+yp); /* diem C ¥/

mat[4] = Xix+xp,y+yp,z);

mat[3] = Y(x+xp,y+'yp,z);

z = ham{x+xp,y); HFdiem DY

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{1*(mat[2}-mat{0]1<0)
setfillstyle(1,. YELLOW);
else
setfillstyle(1, GREEN:
fillpoly(4,mat);
}
closegraph{);
return;

b

int X(double x,double y,double z)  /* Ham chuyen toa do ¥/
{
return{ (gr3.0X+
x¥gr3. UX*cosigrd Xx}+
y*er3.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{ H*sin{x)*sin(y)};

}

105



int KhoiTaoDoHoa(void) /* Ham khoj 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) && (graphdriverl= VGA))
{
closegraph(};
return 0;
}
return{l);

}

Bai s8 43 V& mat trong khong gian ba chizu hAm hai bitn z = f(x,¥)
5sin x* + y*

% + y2

Bai giai Tuong ty bai s6 42 & day ta ciing sit dung phép chigu khéng
gian lén mét phang va dung cac cong thic chuyén déi tit toa d¢ khong
gian v& toa dé man hinh.

Trutgng hgp cu thé z =

Chuong trinh CT43 gdm cic budc sau :
- Xéc dinh man hinh bing cfu tréc gr3 toado
- X4y dung hai ham chuyén toa dé :
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 d6 thi bang :

double ham ( double x, double y ) ;

- Cho x bién thién tut'-10 dén +10 véi bude xp = 0,1

Cho y bién thién tu -10 dén +10 véi bude yp = 0,1

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

dé vé dudng thing tit di€m hién tai téi diém (X,Y) va chuyén con
chay tdi vi tri diém (X,Y). Két qua ta dugc mat bi€u dién ham hai bién
5 sin 4 x?

2
+
ALl bang phép chiéu song song (hinh 3-10)

\I x2 + 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, ¥ true tung man hinh */
UX, ™ don vi truc hoanh */
Uy, * don vi truc tung */
UZ; ¥ don vi true oz ¥/

double Xx. * goe {0X,0x) */
Xy; i* goe (OX, oy} */
} gr3_teado;

grd_toado gr3 ={ 320,25,20,20,20,0.8*M_P1,0.2*M_PI};

int gr3_cla = GREEN, {* mau cac truc *

gr3_clt = YELLOW, /* mau duong *

gr3_clf = BLUE, /* mau nen */

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

gri_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 KhoiTaoDoHea(void);

main()

{

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

KhoiTaocDeHoali);

setbkeoloriCYAN);
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/* Mo cua so va cho phep ve hinh ca ngoai cua so */
setviewport(0.getmaxy{)/2. getmaxx(), getmaxyi),0);
setcolor(LIGHTRED).
outtexrxvigetmaxx()/2,10,"(0,":
setcolor(RED) :
moveto{getmaxx()/2-5,10). /* Chuyen con tro ve goe va ve ttuc Y %/
linerel(0,-{getmaxy()/2-20)):
cuttextxvi(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 true X */
linereligetmaxx()-10,0):
ourtextxy(getmaxx(}-10,0,"x"):
setcolor(YELLOW):
settextstyle(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:y<=yb.y+=yp)

£ 1f¢ kbhit() ) return:

z= hami(x, v}

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

]
1

closegraph():
return:

1

1

it Xidouble x.double y,double z) /* Ham doi toa do */
' returnd (gr3. OX+
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x*gr3. UX*cos(gr3.Xx)+
v*gr3. UY *cos(grd.Xy)));
}

int ¥{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 do thi */
{

return( S*sin(sqritx*x+y*y)sqri(x*x +y*y));

¥

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_cede!= grOk)

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

{

closegraph();

return O;

}
return(1);

}
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Bai s0 44 V& bidu dd théng ké cdc dii lidu.

Bai giai Chuadng trinh chinh gém viéc nhép cdc di liéu, tinh gid tri
phan tram cua dit liéu va in k&t qua theo gid tri va theo phan tram.
Tiép theo la vé bi€u d6 dang hinh hop.

Dung ham bar3d dé vé cdac khdi hop chit nhat ¢d kich thuée chigu
cao phu thude vao gia tri thdng ké. S& lugng khdi hinh chit nhat bang
86 gia tri thong ké, & day s6 gid tri thong ké cye dai chon la 6. Két qua
cho trén hinh 3-11.

/* CT44 Chuong trinh ve bieu do thong ke */
#include <stdioh>
#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 = 0,1 < SoGiaTri; i++)
{
printf{"inCho gia tri thong ke (giua 0 va %d) : ", MAX);
scanft"%d", &giatri[i]);
}
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for i = 0; 1 < SoGiaTri; i++)
phantram(i] = ((fleat) giatri[i}) / MAX;
printf("n'n\nNo\tGIA TRI'tWwSo %),
for (i = Oi<SoGiaTriii++)
print{("in%d t%d\t'\t%3.0f",i+ 1,giatri[i],(phantram[i}*100));
getchi);
VeBieuDo(phantram);
'
void VeBieuDo(float p[])
{
int gd, gm;
int i, trai, tren, rong, duoi, sau:
detectgraph{&gd. & gm},
initgraph(&gd,&gm,");
setbkcolor(GREEN);
setcolor{ RED);
settextstyle(TRIPLEX FONT,HORIZ DIR,3);
outtextxy(200,30,"BIEU DO THONG KE" ;
rong = (int)((getmaxx()) / ((SoGiaTri * 2 ) + 1Y)
duoi = getmaxy(} - 20;
sau = (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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geteh();
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 GIA TRI So%

1. 46 46
2. 35 35
3. 29 29
4. 71 71
5. 15 15
6. 38 38

Hinh 3-11



Bai s6 45 Vs hé mat trii

Bai giai Hé mat trol gom cac hanh tinh, tinh tif vi tri gin mat trisi
nhét 1a .

Mercury « sao Thuy } Venus (sao Kim) Earth { Trdi dit } Mars (sao
Hoa Jupiter (sao Mac) Saturn (sao Thé) Uranus (sac Hai vuong).

Chucng trinh chinh ngoai ham khdi tao ché d4 db hoa con 6 :

- Ham tinh toa d¢ hanh tinh void TinhToaDo{void)}, xac dinh toa
dd ctia cdc hanh tinh dung cae bién nguyén aul la don vi thién van tinh
bang pixel cho hanh tinh nho hon trai dat.

au2- don vi thién van tinh bang pixel cho cdc hanh tinh 16n
hon trai dat.

erad - ban kinh trai ddt tinh bang pixel.

- Ham ve hanh tinh , vé vdng tron cd toa d6 va ban kinh xac dinh
theo ty 1é so vdi ban kinh trai d4t. Mat troi dude bi€u dién bang mot
cung tron.

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

oQ0O0 % % @

Hinh 342

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

#include <conioh>

int KhoiTaoDoHoa(void);

void TinhToaDo(void); /* 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* wait for key */

/* Bien tong the cho ham TinhToaDo */

int max_x, max_y; /* Gia tri Max cua truc % va true ¥y

int y_org; /* True 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= 1)
{

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

exit{0};

}
TinhToaDo(}; /* Thang ti le theo do phan gial man hinh */
VeCacHanhTinb();
get_keyi):



closegraphis,
return (%

}

int KhoiTaoDoHoalvoid)
{
int praphdriver = DETECT, graphmeode, error_code;
initgraph(&graphdriver, &graphmode, " Wbgi");
error_code = graphresult();
if (error_code!l= grOk)
return{-1}; /* Khong phai man EGA hoac VGA */
if (1graphdriver!= EGA) && (graphdriver'= VGA))
{
closegraph(};
return (;
1
reiurnil);

1

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 VeCacHanhTinhi)
{
;¥ Cung Mat troi */

VeHanhTinh(-90, 100, YELLOW, EMPTY_FILL},

* Mercury */

VeHanhTinh{0.4 * aul, 04

* Venus */

VelHanhTinh(0.7 * aul, 1.0

* Earth */
feHanhTinh(1.0 * aul, 10

* Mars */

VeHanhTinh(1.5 * aul, 0.4
CLOSE DOT FILLy

/* Jupiter */

#*

erad, BROWN, LTBKSLASH FILL};

erad, WHITE, SOLID_FILL};

erad. LIGIITBLUE, SCLID FILLY

erad, LIGHTRED,

VeHanhTinh(5.2 * au2, 11.2 * erad, WHITE, LINE_FILL);

/¥ Saturn ¥/

VeHanhTinh(9.5 * au2, 9.4 * erad, LIGHTGREEN, LINE_FILL);

/¥ Uranus */

Ve[{anhTinh(19.2 * au2, 4.2 * erad, GREEN, LINE_FILL),

}

void VeHanhTinh(float ToaDo_x, float Bankinh, int Mauy, int

Kieu to)
{

seteolor Maul,



circle(ToaDo_x. ¥ _org, Bankinh);
setfillstyle(Kieu to, Maul;
floodfill{ToaDo_x. y_org, Mau);
I

void get key(void)
{

outtextxyt50, max_y - 20, "An phim bat ky de ket thuc"):
getchiy;

}
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Chuong 4

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

Bai s8 46 Cho hai vectas trong toa dd ba chidu. Lap chuong trinh
tinh téng, hidu, tich vé6 hudng va tich cua hai vecto.

Bai giai

Téng hai vectd cd toa d6 1a : x1 + x2, y1 + v2 . z1 + 22

Hiéu hai vectd c6 toa do la : x1 - x2, y1 - y2, zl - 22

Tich v6 hudng hai vec to ¢d toa do 1a : x1 * x2, y1 * y2, z1 * 22

Tich vecta cd toa do 1a :

vyl * 22 - z1 ¥ y2, 21 * x2 - x1 * 22 x1 * y2 -y1 *x2

/* CT46 Chuong trinh tinh cac dai luong vecto */
#include <stdioh>

main()

{

float x1,x2.v1,v¥2,21,22;

printft".n Chuong trinh tinh vecto toa do 3 chieuin™:

printfi"Cho toa do vecto 1 :"i;
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scanf("%f %f %f", &x1,&yl,&z21);
printf("in"y;
printf("Cho toa do vecto 2 "),
scanf("%f %f %1 &x2,&y2,&22):
printf{"n");
printf(* Vecto 1 + Vecto 2 = %6.2f %6.2f %6.2f\n"
x1+x2,yl+y2,21+22);
printf(" Vecto 1 - Vecto 2 = %6.2f %6.2f 76 .2fn",
x1-x2,y1-y2,21-22):
printf(" Tich vo huong = %6.2f %6.2f %6.2fn",
x1*x2,y17y2,21*22);
printf(" Tich vecto = %6.2f %6 2f %6.2f\n",
yl*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 = -30.70 10.00 -0.50
Tich vo huong = 512.40 816.00 42.19
Tich vecto = -50.50 -213.23 -1163.80

Bai $6 47 Cho hai vectd n chisu
X = (X1,X2,....Xn)

¥y = (yi.yz,-¥0)
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Tinh vectd z = (z1,z2,...,zn) ¢6 cdc thanh phan xde dinh nhy sau :
0 néud < xi+yi<A,A>D0
Zi= X+ y néu xj +y; = A
(xi + yi )‘2 nfuxi+y =<0,i=12.n

va tinh tich vé6 hudng ctia x va 2z

Bai giai Chuong trinh CT47 gom viec nhap dir liéu hai vecto x va
y, mdt s6 duong va thit cic dieu kién x; = y; d6 r& nhanh chuung 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,Z;
printf("\nChuong 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=1jt<=nji++)
{
printf("x(%d] = " i);
scanf("%f", &x[i]);
printf(*y{%d] = ",i);
scanf("%f", &yl[il);
}
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printf("in Vao so duong a = ");
scanf("%f",&a);
for (i=l;i<=n;i++)
{
if ((xli}+y[i}y< =0} z[i]l=pow((x(i] +y[i]},2);
else if {({x[i]+y{i])<a) z{i]=0;
else if ((x[i]+yli]}>=a) z[i]=x[i]+yli];
printf("z[%d) = %8.2f\n"i,z[t]);
}
p=0
for (i=1i<=n;i++)
p+=x[ij*z[i};
printf{"Tich vo hucng cua x va z la + %8.2fn",p):
getch();
return,;

}

Ké&t qua ta duge :

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

Cho toa do cua hal vecto

xfl} = 2.75
y{1] = -525
xf2] = 28.65
y(2] = 23.75
x{3] = -4
y{3] = 20.15
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Vao so duong a = 2

z{f1] = 6.25
(2] = 52.40
z[3] = 16.15

Tich vo huong cua x va z la : 1453.85

Bai 6 48 Tinh ma tran chuyén vi cda ma tran A

Bai giai Cho ma tran A, ma tran chuyén vi ¢d b = a;

Dung hai chu trinh for d¢ thay d6i chi s6 hang va c6t va hodn vi chi
s 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%20c 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(" Socot n = " ;scanf("%d" &n);

printf(" Vao ma tran a(m,n]\n"};
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for (i=l;i<=m;i++)
for (Elij<=n+!
{
printf(" a[%#d][%d] = "i;
scanf(" 7.0, &x};
alilll = x;
}
for (i=l;i<=n;i++)
for (Flij=m;p+)
blE)(J=aljli];
for (i=lii<=m;i++)
{
for (F1;jx=n;p+)
printf("a[7d][%d] = %8.2f " i jalil{}l);

"

printf("in");
}

printf("in\n");

for (i=l;i<=n;i++)
{
for {j=1;}<=ny+)
printf("b{%d][%d} = %8.2f “i,jbl1D;
printf("in");
}

/* Cach in kieu khac */

printf("Ma tran An");

for (i=1ji<=m;++1)
foriFli=n;++}

printfi" %8 2f%c" alil{ ). ==n7"n""%
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printfi"nin"};

printf("Ma tran chuyen vi Bin",

for {i=l;i<=n;++1

for (F1;jx=m;

++3)

printf("%.8 2£%c" bli)[ J.j= =m?"\n’ ")

getch();
return;

}

Két qua chuong trinh CT48 nhu sau :

So hang m = 3
Socotn =2

Vao ma tran afm,nj

afljf1] = 12
allj[2] = 34
al2][1] = 45
af2ji2] = 78
ef3]{1] = -95
al3j{z] = 67

afllf1] = 12.00
al2]f1] = 45.00
af3jf1] = 67.00

bf1)(1] = 12.00
bl2)f1] = 34.00
ma fran A
1200 34.00
45.00  78.00
-95.00 67.00

afljf2] = 34.00
af2jf2] = 78,00
b{3J2} = 67.00

b{1}{2] = 45.00
bl2)2] = 78.00

bf{1][3} = -35.00
bf2}3] = 67.00



Ma tran chuyen vi B
12.00 45.00 -95.00
34.00 78.00 67.00

-Bai 86 49 Tim 6 nhd nhét trong cac phiin tif cia mot ma tran.

Baj giai Chuong trinh gom viée vao dit liéu ma tran m hang n cot
va dung hai cau lénh for d€ thay ddi chi s hang i, cot j. Thuat todn
tim s8 16n nhdt max va nhd nh4t min tuong 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 tranin");
printf("Cho hang cua ma tran m = ");
scanf("%d", &m);
printf("Cho cot cua ma tran n = ");
scanf("%d",&n);
printf("nVac ma tran A\n");
for {(i=l;i<=m:i++)
for (}=1;j<=n;3+)
{
printf("A[%d,%d] = "}i,j;
scanf("%f", &x);
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alil[jl=x;

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

for (j=1;j<=n;j++)
{
if (max>a[i][])
max = max;
else
max = afi](];
if (min<afil[j)
min = min;
else
min = ali][J;
}
printf(” So lon nhat MAX = %5.2{\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
Gho hang cua ma tran m = 2

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

AfLl}] =I5
AflL2) = 35
Af2,1] = 76
Af22) = 28
Se lon nhat MAX = 76.00
So nho nhat MIN = 15.00

Bai 86 50 Tinh tdng cha hai ma tran
Bai gidi Tong cta hai ma tran C = A + B cd cdc phan ti

cij = aj + by

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

main{)
{
int i, jk,n,m;
float x;
mt ab,c;
/* Vac ma tran A */
printf(* Cho cap cua ma tran n = " );scanf("%d",&n);
printf(" m = " );scan{("%d",&m);
for {(i=1l;i<=n;i++)
for (Flij=m;p+)
{
printf(*in a[%d][7d] = "1, };
scanf("% ", &x}:
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afii{j = x;
}
printf("\n");
/* Vao ma tran B */
for (i=1i<=n;i++)
for (j:l;j<=m;j++.'
{

printf("n b[%d][%d] = "4, :

scanf("%f", &x);
b} = x;
}
printf("\n"});
/* Tinh tong a+b */
for (i=1ji<=n;i++)
for (1 j< =m;j++)
{

clilli = alilf §+blillg;

}

/* Hien thi ma tran A tren man hinh */

printf(" Ma tran Ain\n"),
for i=Li<=nji++)
{ .
for (FLijc=myj++)
printf("%4.2f " ali][ );
printf("\n");
printf("\n");
}
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/* Hien thi ma tran B tren man hinh */
printf(" Ma tran Binin"h
for (i=1l;i<=n;i++)

{

for (FlLij=m;j++)

printf{"%4.2f " b{il[1);

print{("n"};

printf("in");

1
printf{"in");
/* Hien thi ma tran tong tren man hinh */
printf(" Ma tran ket quainin"});
for (i=1l;i<=nji++)

{

for {Fli=m;}+)

printf("%4.2f ".clil[ j);

printfi("n"};

printf("\n"};

}
getch();

return;

}

Két qua chuong trinh CT50 nhu sau :
Chocapcuamatrann =2 m = 2
afljf1} = 23

af1jf2}] = 55

al2jf1] = 10

af2j(2} = 25.75
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bl = - 3425
bf1jf2] = 37.68
b{2J(1] = 75256
bf2jf2] = 56.25

Ma tran A
23.00 55.00
10.00 25.75

Mg tran B
-34.25 37.68
75.25 56.25

Ma tran ket qua
-11.25 92.68
85.25 82.00

Bai s6 51 Tinh ma trdn tich C = AB

Bai giai Cdc phin t ¢j clla ma tran tich duge xéc dinh nhv sau :

n
cj = 2, anby-
k=1
Vige tinh cij dua v2 bai toan tinh t8ng clia mét day 3. Ciin phaj thue
hi¢n ba chu trinh for d& bi€n d6i cac chi s6 i,jk

/* CT51 Chuong trinh nhan ma tran tong quat */
#include <stdio.h>
typedef float mt[10][107;
main{)
{
int i, jk,m,n,p;

float x;
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mt a,b,c;
/* Yao 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=1;i<=m;i++)
for (j=1;j< =n; j+ +)
{
printf("\n a[%d){%d] = ",i,);
scanf("%f", &x);
alill]l = x;
}
printf("in"};
/* Vao ma tran B n cot p hang */
printf(" Vao ma tran B n cot p hang :\n\n");
printf(" Cho so cot cua ma trann = " };
scanf("%d",&n);
printf(" Cho so hang cua ma tran p = " J
scanf("%d", &p};
for {i=li<=n;i++)
for (Rl =p;j++)
t
printf("n bl%d][%d] = "1 p;
scanfl" %", &xJ;
blil[} = x;
}
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printf("\n");
/¥ Tinh tich a*bh */
for (i=Li<=m;i++)
for (Flij<=p;j++}
{
clilly =0;
for (k=1;k<=nk++)
clillf += alil{k}*blki{];
}
/* Hien thi ma tran A tren man hinh */
printf(" Ma tran Aln\n"};
for (i=Li<=m;i++)
{
for (=1} =n;j++}
print{("%4.2f " ali}[]);
printf("\n"};
printf("n");
}
/* Hien thi ma tran B tren man hinh */
printf(* Ma tran Bin'n");
for (i=1;i<=n;i++)
{
for {FE=1;j< =p; j+ +}
printf{"%4.2f " b[i}{]);
printfi"in"});
printfi"in");
t

printfi"n");
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/* Hien thi ma tran tich tren man hinh */
printf{" Ma tran ket qua‘nin"}
for (i=lji<=m;i++)
{
for (j=1;j<=p;jt++)
printf("%4.2f ".c[i][ ]
printf("\n");
printf("\n");
}
geteh(};
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 cof cua ma tran n = 3

Cho so hang cua ma tran p = 2

Ma tran A
12.00 34.00 56.00
78.00 21.00 45.00

Ma tran B
67.00 45.00
2325 57.756
45.00 91.23
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Ma tran ket qua
4114.50 7612.38
9366.75 12870.60

Bai s8 52 Tinh ma tran tich C = A.B s6 phan tit c6 dinh

Bai giai Day 13 mot truong hop riéng cia chudng trinh nhan ma
tran téng quat CT51. Ap dung thuat todn tuang ty vdi s8 hang va cot
c6 dinh ta dugc két qua cda chuong trinh CT52.

/* CT52 Chuong trinh nhan ma tran so phan tu la co dinh ¥/
#include <stdioh>
main{()
{
float a[31[2],b[2][4],c[3}[4),x;
int i,1k;
/* Vao ma tran A */
printf(* Vao ma tran A \n");
for i=1ic=3;++1
for (Flij=2,++}
{
printf("in a[%d}[%d] = ",i,§;
seanf("%f", &x);
alilljl = x;
}
/* Vao ma tran B ¥/
printf(* Vao ma tran B :\n");
for (i=li<=2;++10}

for (Flijx=4;++)

135



{
printf("n b[%d)[%d] = "i,j;

scanf{"%f", &x);
blilli = x;
}

/* Tinh tich a*b */
for (i=1;i< =3;i++)
for (j=1;jc=4; 1+ +)
{
clil(j =0;
for (k=1;k<=2;k+4)
cBlld += ali](k]*bIk][{;
}
/* Hien thi ma tran a tren man hinh */
printf(" Ma tran a‘n"};
for {i=1;i<=3;i++)
{
for (FlL=2;1+)
printf("%4.2¢ "alil{j);
printf("\n");
printf("\n");
}
{* Hien thi ma tran b tren man hinh */
printf(* Ma tran p\n");
for (i=}i<=2:i++)
{
for (j=1;j<x=4;j++)
printf{"%4.2f " b{il{ 1),
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printf("in"};
printf("n");
}
printf("\n");
/* Hien thi ma tran tich tren man hinh */
printf(" Ma tran ket qua‘n");
for (i=0;i<2;i++)
{
for (FlLid; H+)
printf("%4.2f ", c[il{jD);
printf("\n"};
printf("\n");
}
getch();

return;

}

Ma fran a
24.00 45.00
67.00 -57.50
34,60 47.45

Ma tran b
4520 34.56 20.45 65.12
25.00 68.12 23.00 8.75

Ma tran ket gua
2500 68.12 23.00
2209.80 3894.84 1525.80
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Bai 58 53 Tinh tich cia hai ma tran véi cdc phan ti 1a phic.
Bai giai T3 chidc mét cdu truc sd phie ¢ trudng la phan thuc reel
va phin s§ 40 imag. Xay dyng ham MT_tich d¢ tinh tich hai ma trén
véi cac phan tu phic.
/* 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],cINHQ];
int L3
/* Khoi tao ma tran A ¥/
for (i=0;i<N;i++)
for (j=0;j<P;j++)
{
afil[j.reel = i+}
ali)[.imag = i+2*}
}
/* Khoi tao ma tran b */
for (i=0;i<Pii++)
for (F=0;j<Q;H+)

138



{ bli}[f.reel = i+3
bli}jl.imag = i+2*}
}
/* Tinh tich a*b */
MT tich{{sophuc*} &a,(sophﬁc*) &b, (sophuc*) &e,N,P,Q)

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

/* Hien thi ma tran B tren man hinh ¥/
printf(" Ma tran B'n");
for (i=0;i<N;i++)
{
for (FO, Q@ H+)
printf("(%4.1)+ (%4.10 " bli][ ] reel,bli][j.imag);

printf("n");
}

printf("in"};

/* Hien thi ma tran tich tren man hinh */
printf(" Ma tran Tich\n");
for (i=0;i<N;i++)
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{
for (FO;j<Q; H+)
printf("(%4.10) + (%4.10 ",cli){{l.reel,c[i][ ].imag);
printf("\n");
}
printf("in");
scanf() ; /* Dung man hinh de xem ket qua */
return 0 ;

}

void MT_tich(sophuc* a,sophuc* b,sophuc* c,int n,int p,int q
{
void Tichi):
int i,jk;
sophuc s,pr;
sophuc *aik,*bkj*cij
cij = ¢
for (i=0ji<n;i++)
for (F=0;j<q;j++)
{
ailk = a + i*p;
bkj=b + }
sreel = O;
simag = 0;
for (k=0;k<p;k++)
{
Tich(aik,bk j&pr);

s.ree]l += pr.reel;
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s.imag += pr.imag;

aik++;
bkj+= g;
h

*cip+) = g

}
} /* 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 dudc két qua chuong trinh CT53 nhy sau :

Ma tran A

0.0} + ji0.0) (L9 + j(2.0)

(1.0; + j(1,0) (2.0} + j(3.0)

2.0) + ji2.0) (3.0) + j(4.0)

Ma tran B

0.0) + j0.0} (1.0) + j(2.0) {2.0) + j(4.0; (3.0) + j(6.0)

(1.0) + j(1.0) 2.0) + j(3.0) (3.0) + j(5.0) (4.0) + j(7.0)
-1.0) + j(3.0) (-4.0) + j(7.0} (-7.0) + (11.0) (-10.0) + j(15.0)
Ma tran Tich _
-1.0) + j3.0) (- 4.0) + j{7.0)(-7.0) + j(11.0) (-10.0) + j(15.0)
-1.0; + j(5.0) (-6.0) + j(15.0) (-11.0) + j(25.0) (-16.0) + j(35.0)
(1.0) + j(7.0) (-8.0) + j(23.05 -15.0) + j(39.0s (-22.0} + j(55.0;
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Bai s 54 Nhan hai ma tran C = AB kiu FILE.

Bai giai Cac thong tin v& ma trén dude té chic thanh ting tép (file)

Dung ham fopen (fa,"w") dé md tép va ghi cdc dit lidu 1a cac phan
ti cla ma tran ajj va bjj .

Dung ham fclose (fp) d€ ddng tép. Gia tri cia ham fopen dude gan
cho bién fp cin dugc khai bao trude theo ki€u con troé FILE * fp

Chuong trinh CT54 bao gbm viéc vao ma tran A B dang t&p dit ligu,
Xay 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[3][2),b[2][4],c[3][4];

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

int 1}

printf("inVao ma tran Aln"};

mtin(a,3,2);

printf("nVao ma tran Bin");

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[1);

fclose{fp);
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fp = fopen(fa,"a");
for i=1Li<=3;i++}
for (F=1;j<=4;j++)
fprintf(fp,"%An", b} {);
fclase(fp);
fp = fopen(fa,"r");
for i=1;i<=58;i++)

for (EFl;j=2:j+4+)

{
fscanf(fp, %", &x);
alilljl = x;

}

for (i=1;i<=2;i++)
for (Elij=4;j++)
{
fscanf(fp,"%f" &x);
bli}[J = x;
}
nhania,b,,3,2,4);
fprintf(stdout,”n Ma tran A\n‘n");
mtout(a,3,2);
printf("\n Ma tran Bin\n");
mtout(b,2.4);
fprintfistdout,"\n Ma tran Tichin\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 j
for(t=0t<k;t++)

{
i=t/n
j=t-i'n

printf("nPhan tu %d,%d = "i+1,H1);
scanf("%f", &x):
t(pa+t) = x;
}
return;

}

mtout{pa,m,n}
float *pa;

int m,n;

{

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

{

8 = ({+1)%n;

printf("%4.1{%c", *(pa+t),s?" \n");
4
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printf("n\n");
return;

}

nhan(pa,pb,pc,m,n k)
float *pa,*pb,*pc;
int m,n.k;
{
int i,jt;
for(i=0;i<m;+ +i)
for(j=0; j<k;+ + j
{
“(pe+i*k+) =0;
for(t=0jt<n:++t)
*(pe+i*k+) +=("(pa+i*n+t)*(*(ph+t*k+ j);
}

return;

Két qua chuong trinh CT54 nhu sau -

Vao ma tran A
Phan tu 1,1
Phan tu 12 =
Phan tu 2,1 =
Phan ty 2,2
Phan tu 31
Phan tu 32

I
N oo o th o
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Vao ma tran B

Phan tu 1,1 = 2
Phan tu 1,2 = 0
Phan tu 1,3
Phan tu 1.4 = 2.4
Phan tu 2,1 = 3

Phan tu 2,2 =
Phan tu 2,3 =
Phan tu 2,4

nmn 1
o o

Ma tran A

1.0 30

50 60

0.0 25

Ma tran B

20 00 40 24
3.0 60 40 50
Ma tran tich

11.0 180 -80 174
280 360 -40 420
7.5 150 -100 125

Bai s8 55 Chuang trinh vio ma tran téng quat diing FILE
Bai giai Chuong trinh CT55 x Iy vao hai ma trdn A va B con trd
kigu FILE dung fopen d&€ md file ghi dit lieu va fclose d€ dong file.

{* CT55 Chuong trinh vao 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 sc hang m, so col n cua ma tran A\n");
printf("m = "};scanf("%d" &m);
printf('n = ");scanf("%d",&n);
for i=l;i<=m;i++)
for {(i=1;j<=n;j++)
{
printf(n a[%d][%d] = "i,};
scanf("%f &x);
alilljl = x;
}
fsll = fopen("mata.dat","w"};
for i=li<=m;i++)
for (Flijx=n;4++}
fprintf(fsll,"%fn",alil[ §);/* Dac ta ‘n doc du lieu trong file */
felose(fsl1);
getch();
/* Doc du lieu tu file */
tg = fopen("mata.dat","r");
for (i=1i<=m:i+ +)

for {=1;j< =n;j++)
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{
fscanfitg, %1, &x); -
alillj) = x;
H
fsl2, = fopen("matb.dat”,"w"y
printf("\nVao so hang n, so cot p cua ma tran Bin"};
");scanf("%d".&n);
“y;scanf("%d", &p);
for (i=1;i<=n;i++)
for (F1;j<=p;j++
{
printf("n b[7%d](%d] = "i.);
scanf("% ", &x};
b1 = x;
}
for i=1l;i<=n;i++)
for (j=1;j<=p;jt++)
fprintf(fsl1,"%fin" bi][ 1);/* Dac ta \n doc du lieu trong file */
fclose(fs]2);
getch();

printf("n

printf(“p

return;

}

Két qua ta duge :

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

n=2=2
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afllf1] = 1

all}fz} = 2
af2j{1} = 3
af2/2] = 4

vao so hang n, so cof p cua ma tran B

n=2
p=2
bf1}f1] = 0
bl1)2] = -1
bi2j{1] = 4
bf2jf2} = 2

Bai s6 56 Tinh dinh thidc cia modt ma tréan,

Bai giai D€ tim gid tri cia dinh thée D ta bién d8i ma trén sao cho
cac phan tit dudi dudng chéo chinh bing khong, do dd gia tri cia dinh
thic bang tich cia cac phan ti trén dudng chéo nay

D(A) = (»1}pa11 a2z ail ... 8pp

vdi p 13 t8ng cac phép hoan vi d¢a duge thuc hién.

/¥ CT56 Chuong trinh tinh dinh thuc cap n %/
#include <stdioh>

#define TRUE 1

#define FALSE 0

main()

{

int i,3k,n,0kl,0kZ;
float d,e,x,af{10][10];
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printf(" Tinh dinh thuc cap n\n");
printf(" Vao bac cua dinh thuc n = "),
scanf("%d",&n);
printf{" Vao ma tran Ain"):
for (i=l;i<=n;i++)
for (j=1;j<=n;j+ +)
{
printf("\n a[%d][%d] = ",i,);
scanf("%{", &x);
afil[j = x;
}
/* Hien thi ma tran A tren man hinh */
printf(" Ma tran A\n");
for (i=1;i<=n;i++)
{
for (F=1ij<=nj+)
printf("%4.2f ",a[i][ §};
printf("n");
}
d=1;
i=1;
ok2=TRUE;
while (0k2 && (i<=n))
{
if (afil[i}l==0}
{
okl =TRUE;
k=i+1;
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while (okl && (k<=nh
{
if {alk][i]'=0)
{
for {(Fijj=n;j++)
{
/* Doi dong i cho dong k */
c=alill Jl;
alill]=alkI[8;
alkl[jl=c;
}
d = d;
ok1=FALSE;
}
else k++;
if (k>n)

{
printf(" MA TRAN SUY BIENn");

ok2=FALSE;
d=0,
}
}
if (ali}{il'= 0)
{
c=alilfil;
for (Fi+1;j<=n;1+) alil{ j=alilli/c;
for (k=i+1;k<=n;k++)
{
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e=alk]fil;
for (Fi+1Lj=n;j+ +) alk)[ d=alk)l §-alilf J*c;
}
}
i=i+1;
}
whilelok2 && (i< =n))
{
if (afillil!= )
{
e=alil[i};
for (jFi+1;j< =n;j++) alil[ §=ali][ jl/c;
for (k=i+1;k<=nk++)
{
c=alk]{i] ;
for (F=i+l;j<=n;j++) a[k][j:a[k][ﬂ-a[i][_]]*c;
}
i++;
}
}
if (ok2)
{
for (i=1;i<=n;i++)
d*= afi][i};
printf(" GIA TRI DINH THUC D = %10.2fn" dy;
}

getch();
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return,

t

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

Vao bac cua dinh thucn = 2

Vao ma tran A

aflljfl] = 2

{1i2] = 4.5

al2)f1] = 3.6

af2jf2] = -1.5

Ma tran A

2.00 4.50

3.60 -1.50

GIA TRI DINH THUC D = -19.20

Bai 86 57 Tinh ma tran nghjch dao
Bai giai Nghich ddo cia ma tran A ky hitula A sao cho AA!=1.
Cd nhi2u thuat toan khdc nhau d€ tinh ma trdn nghich dio. Mét

trong cdc thudt todn 1A :

Néu bén canh ma tran A ¢é ma tran don vi, chia cdc hang ciia ma

tdn nay cho cling mot hé s rdi trir di mot s6 hang khdc d€ ma tran A
trd thanh ma tran don vi thi k&t qua ma tran mai tao nén 12 nghich dio
clta ma tran A.

/* CT57 Chuong trinh tinh ma tran nghich dao */
#include <stdio h>
typedef float mt[10]{10];
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void main()
{
int t,t1,i, jk,n;
float ¢,x;
mt ab;
printf(" TINH MA TRAN NGHICH DAO«n");
printf(" Vao bac cua ma trann = ");
scanf("%d",&n);
printf("Vao ma tran ban dau a\n"}; .
for (i=lji<=n;i++)
for (Fl;jx=n;H+)
{
printf("a[%dif%d] = "i,);
scanf("%f, &x);
alil[j] = x;
t
printf("n");
for i=1;i<=n;i++)
for {(FEn+1;j<=2%n1+)
{
if (F==i+n) alil(j = 1;
else alilfj] = 0;
}
i=1;
tl=1;
while {t]1 && {i<=n})
{
it (a[i]li]l==0
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{
t=1;
k=i+1;
while {t && (k<=n))
{
if (afk}[il'=0)
{
for (F1;jx=2%n; p+)
{
c = ali][;
alillj = a(k1[{;
alklljl ¢
}
t=0;
}
else k=k+1;
if (k==n+1)
{
if (alilfk-11==0)
{
printf(" Ma tran suy bien \n");
tl=0;
}
}
i+ +;
}
if (alil[il!=0}
{
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¢ = alilfi];

for (Fijjc=2*n;j++)
alilli] = afi}{ifc;

}

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

{

if (k'=1)
{
¢ = a[k][i];
for (=i jc=2%n;j++)

alkl[f=alk]{j-ali][J*¢;

it +;
}
while(tl && (i<=n))
{
if (a[i][i]'=0)
{
c = alillil;
for (=i j<=2%n;H+)
ali]{jl = alillj/;
}
for (k=1;k<=n;k++)
{
if (kl=i)
{
c = afk][i];
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for (F=i;je=2%n 1+ +)
alk](}=alk}{j-ali)[]*c;

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

}
getch();
return,;
}
K&t qua chuong trinh CT57 nhy sau :
TINH MA TRAN NGHICH DAO
Vao bac cua ma tran n = 2
Vao ma tran ban dau a
af1}f1] = 2
afl1}{2] = 1.5
af2]f1] = 3.6
af2)f2] = -4.3
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MA TRAN KET QUA
af1)[3] = 0.31 aoflif4] = 0.11
a[2//3] = 026 a[2)(4] = -0.14

Bai 8 58 Giai hé phuong trinh daj s§ tuyén tinh bac n

Bai gidai Cd nhidu thuat toan khac nhau d€ giai hé phuong trinh
dai s8 bac n. Phuong phdp khit &n Gauss nhu sau :

Dung phuong trinh diu tién d€ khit x; trong n - 1 phuong trinh con
i

a
Néu ap, # 0 ta tinh n - 1 nhan thdc m; =0 i= 2,3 ...n
11

Nhan phuong trinh dau vdi m; va trit vao phuong trinh i véi i = 2,

3, .., n. Tiép theo ta dugc cac hé s8 cla phudng trinh :
35‘1) = ajj — myay;j , i=223..n.
bV = b — mpby | i=12..n.

trong d6 a{f’ = 0, 4n s6 x; da bi khé trong n - 1 phudng trinh cia
hé théng ban diu .

Phuong trinh thid hai da bign ddi trong budc diu tién duge ding dé
khi 4n x; trong n - 2 phuong trinh con lai.

O bidoe k 4n sé xk duge khit vdi nhan thdce
a.[_Ik_I)
5D

trong dd a&'ﬁ“”#O va a&k) = aﬂk_l) - m.fk—l) a&'j"l) , =k, .., n)

b = b* ™D — m*DpED G = k+1, ., )

k 14y gia tri lién ti€p tir 1,2dén n - 1. Trong giaidoan k = n -1 4n

86 xn-1 bi khif trong phuang trinh cudi ciing ctia hé phuong trinh. Cusi

cling ta duge mot hé phuong trinh dang chéo trong d6 phuong trinh
cudi cung chi chia mét &n x,.

m*D = i= k+1, k+2, ..n
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anxy + ax2 +..4 apxk +...+ apgdy = by
aEll)x; +..+ aEL)xk + ...+ aﬂ,)xn = bE])
aff Vs +.+ ali Vx, = bV
ol = by
Hé phuong trinh ¢d dang chéo, ta dé dang tinh :
Xp = b(“_l}/a,(ﬂ,_”
xn—1 = (BT — af’ % xp)/aiiR -
= =D a(ﬂ, l)xn) — = HIII)XJ+1)X'3§—I)
j=n2 .. 321
Chuong trinh CT58 gdm viéc cho bic phudng trinh, vao cac hé s6 ajj,
bj va tim cée didu kién d&€ he phuong trinh tuyé&n tinh bac n ¢d nghiém,

néu khéng sé thong bdo hé vo dinh, hoac vd nghiém va in nghiém cla
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,t1,i,jk,n;
float c,z;

mt a;

veo X;

printf("in He PTTT bac n "),
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printf("\n Vao bac cua phuong trinh n = *);
scanf("%d", &n);
printf("in Vao ma tran he so \n ");
for (i=li<=n;i++)
for (fl;=n+1;4+)
{
printf(a[%d)[%d] = "i; ;
scanf("%f" &z);
alil[j] = z
h
i=1;
tl=1;
while (t1 && (i<n))
{
t=1,
k=i+1;
while (t && (k<=n))
{
if (a[kl{i}'=0)
{
for (F1;j<=n+1;+)
{
c = alillj;
alill} = afk][;
alkl[§ = ¢
!
t=0,
}
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else k=k+1;
if (k==n+1)
{
if {(alil[k]==0)
printf("n He vo dinh ")
else printf("n He vo nghiem ");
t1=0;
}
}
if (afillil!=0)
{
c = ali]il;
for (Fi+1;j<=n+1L;H+)
alil[jl = alilij/e;
for (k=i+1l;k<=nk++)
{
¢ = a[kllil;
for (j=i+1;j<=n+1;7+)
alk)[fl=alkl{§-alil[}*c;

}
}
i=i+1,;
}
if (t1)
{

x[r] = aln][n+1¥a(n][nk
for (i=n-1:i>=1;i--)

{
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xli] = ali}[n+1];
for(j=n;j>=i+1;}-)
x{il = x[i]-alil(#*x[] ;
}
printf{"\n Ma tran ket qua \n");
for (i=1l;i<=n;i++)
{
for (Flijj=n+1;H+)
printf("a{%d][%d]} = %10.3f ",i,jali}[}§);
printf("in");
}
printf("in Nghiem cua he PTTT bac n ");
for(i=1i<=n;i+ +)
printf{"\n x[%d] = %10.3f"i,x[i]);
}
getch(); —
return,

}

Ta dugc két qua ctia phuong trinh CT58 nhu sau :

allifi} = -2.5
aflJf2] = 4.1
aflI}f3] = 62
all}f4]) = 525
aef2)f1] = 1.76
af2jf2] = 3.8
al2](3] = 4
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af2]f4] = 1.25

af3)fl] = 12
af3]{2] = 3.4
af3jf3} = 1.7
af3jfd] = 2.5

Ma tran ket qua

af1]f1] =1.750 of1}2] = 2.171 «af1]{3] = 2.286 oflj][4] =
0.714

af2]{1] =12.000 af2][2] =-22.657 af2]{3] = 1.136 «{2][4] =
0.268

af3J[1] = -2.500 al3}(2] = 9.529 of3}(3] = 1.094 al3][4] =
4.482

Nghiem cua he PTTT bac n

1] = 0.870
xf2] = -4.385
x{3] = 4.097
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Chuong 5

DA THUC
VA NOI SUY DA THUC

Bai s8 59 Tinh gi4 tri ciia mot da thic tai di€m x, theo thuit toin
Horner.

Bai giai Cho da thic P(x) =aox” + a;x™! + ... + aqqx + a,. Cho
béac cla da thic, can dua cdc dit liu vao 12 cde hé s6 a,, a1,..., an val Xo.
Tinh gia tri ctia da thic theo thuat todan Horner
P =(..({asx + a)x + a2)x +... +an.1)x + a,

voi Py =Prax + ag ; k = 1,2,...n; Py = a,. Xdc dinh ham DaThue
dé€ tinh gia tri cia da thic theo thuit toan Horner.

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

#include <conioh>

#include <ctype.h>

#define MAXHESO 21

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

heso a;

float xo;
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float DaThuctheso, float |int );

void maing{)
{
int i
printf("\n** TINH GIA TRI DA THUC THEO HORNER **\n");
printf("nCho mot gia tri Xo : "}
scanf("%{",&x0);
printf("inCho bac cua da thuc n = ")
scanf("%d",&n);
for i=0;i< =m;i++)
{
printf("a[%d] = ",i);
scanf("%f{" &ali]);
}
printf("inGIA TRI DA THUC = %6.3f\n",DaThue(a,xo.ni);
getch();
}

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

( .

int i;

float tg;

tg = bln};

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

tg = bli-1]+XXo*tg;

returnitg);

}

Ta duge két qua cta chudng trinh CT59 nhy sau :
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¥* TINH GIA TRI DA THUC THEQ HORNER **
Cho mot gia tri Xo : 1
Cho bac cua da thuecn = 3

a0} = 2

afl] = 1.5
af2] = 4.25
af3] = 2.75

GIA TRI DA THUC = 8.500

Bpi s8 60 Tinh tdng cua hai da thuc.
Bai giai Cho hai da thic :

A) =a;x" + ax™! + . .+ apx + ans; bic n va

B(x) =bix™ + bpx™' + ... + bmx + byy; basem (m <)
Téng C{x) = A(x) + Bix) 1a mét da thiic bac 1dn nh4t la n.

Cdc hé s0 cx cia don thic n-k+1 cia C{x) 1a tdng cia cic don thitc
n-k+1 ciia A{x) va B(x).

Téng quat ta duge cdc hé s6 ¢k, k = 1, ...,n+1 cua da thic C(x) :

i=nm .
néu k < =i, ck = ay . k=1,., n+l
ndu khong cx = ag + by !

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

void main {)

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

int i,k,n,np,m,mp;
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printf("inCong hai da thuc A(x) bac n va B(x) bac min");

printf("Cho bac cua da thue Ax} n = ");
gcanf("%d",&n);
pﬁntf("Cho bac cua da thue Bx) m = ");
scanf("%d",&m);
np = n+l;
mp = m+1;
printf("\n Vao cac he so cua da thuc A(x)\n");
for (i=1lji<=np;i++)
{
printf("A(%d) = ",i),
scanf("%{",&ali});
}
printf("\n Vao cac he so cua da thuc Bx)in" ;
for (i=l;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] = alkl + b{k-1];
printf(* Da thuc A(x) la \n") ;
for (i=Li<=np;i++)}
printf("A(%d} = %4.2{,"i,ali]};
printf("n");
printf{" Da thuc B(x) la \n");
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for {i=lii<=mp;i++}
printf("Bi{%d)} = %4 .2f,"ibli])

printf("n");

printf(" Da thuc tong C(x) la ‘n"};

for (k=1k<=npk++)
printf("et%d) = %4.2f," k,c[k];

printf("n"};

getchi);

return;

b

K&t qui chuong trinh CT60 nhu sau ;

Cong hai da thuc Afxj bac n va Bfxj bae m
Cho bac cua da thue Afx) ny= 2
Cho bac cua da thuc Bixym = 2

Vao cac he so cua da thuc Afx)

All) = 1
A2) =2
A =3

Vao cac he so da thuc Bfx)

Bfl) = 4
B2) =5
B(3) =

Da thue Arx) la
Afl) = 1.00, Ar2) = 2,00, A3 = 3.00,
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Dea thue Bfx; la
B(l) = 4.00, B2, = 5.00, Bf3, = 6.00,

Da thuc tong Clx; la
efl} = 1.00, ¢f2) = 6.00, ¢f3) = 8.00,

Bai s6 61 Tinh tich cita hai da thic.
Bai giai Tich Cix) = A(x) Bi{x} 1a mét da thitc bael = n + m.

Hé 386 ¢k cla don thic bac | - k + 1 cda C(x) 1a t8ng cha tét ca tich
cfic hé 36 cha cdc don thie bdc k) (0 = k1 = n) caa Alx) va ko
(0 £ ky < m ) cia Bix).

Téng quat ta xdc dinh bacl vicachésbey, k = 1, ..., 1 +1 cia C(x)
[l=n+m
[nduk =sn+ 1, j=k

néu khéng j=n + 1

nfuk =m+1,ic =1 k

i
=

N |

néu khéngio = k - m
J

Cx = > ajb-i+1

.I‘=f‘o

* CTel 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 iio,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 A(x} n = ");
scanf("%d" &n};
printf("nCho bac cua da thuc Bx) m = ");
scanf("%d",&m);
np = n+l;
mp = m+1;
printf("\n Vao cac he so cua da thuc Atx)\n");
for {i=1;i<=np;i++)

{

printf("A{%d) = "i);

scanf("%f", &ali]);

}
printf("\n Vao cac he so cua da thuc B{x)in") ;
for (i=lii<=mp;i++)}

( :

printf("B(%d) = "i);

scanf("%{",&b[i]);

}
lp=mnp +mp-;
for (k=1;k<=Ip;k++)

{
if (k<=np) j=k;
else j = np;

if (k<=mp} ic = 1;
else io = k - mp + 1,
c[k] = 0.0,

for {i=loji<=ji++)
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clk] = clki+afil*blk-i+1};
t

printf("nDay he so tich Clk)n";
for (k=1;k<=lp;k++)
printf("C[%d} = %6 20n", k,cfkl);
getch();
refurn;
}
Ta dudc két qua chuong trinh CT6L :

Nhan hai da thue Afx) bac n va Blx) bac m
Cho bac cua hai da thuc Afx)n = 2
Cho bac cua hai da thue Bix)m = 2

Vao cac he so cua da thuc Aflx)

Afl} =
Ar2) =2
Ar3) =3

Vao cac he so cua da thuc Bfx)

Bl =4
B@2) =5
B@3)=6

Day he so tich C[k]

Cr1] = 4.00
Ccf2j] = 13.00
Cr3] = 28.00
C{4] = 27.00
Cr5] = 18.00
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Bai s 62 Chia hai da thuc.

Bai giai Cho hai da thic A(x) va B(x). da thuc ty s6 Q(x) va phan-
du R(x) ciia phép chia A(x) cho B{x).

Téng quat ta xdc dinh bac 1 va cdc hé s6 qx cta da thie Q(x) nhu
sau :

l=n-m

r,m):ai i=1, . .,n
D=n

- rk—l

qk = by

néui = m, v = ff§T0-qubis) | i=1,. 1| k=1, 141
néu khong rl(k) = ru(-lﬁ b

Lj= k1-1

/* 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'l;
printf("\nCho bac cua da thuc Alx)n = "
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scanf("7d",&n);
printf("inCho bac cua da thuc B{x) m = ");
scanf("%d",&m);
np = n+l;
mp = m+1;
printf("\n Vao cac he so cua da thuc Ax)Wn");
for (i=1;i< =np;i++)

{

printf("A(%d) = "i);

scanf("%f", &afi));

}
printf("\n Vao cac he so cua da thuc B(x)\n");
for (i=1;i<=mp;i++)

{

printf("B(%d} = "i);

scanf("% ", &blil);

H
printf("nCho gia tri epsilon : epsi = ");
scanf("%Z ", &epsi);
if (mp>1)

{

Ip=np-mp + 1;

for (i=1;i<$np;i+-+}

rli] = a[il;
J=mnp-1
for (k=1;k<=Ip;k++)
{

qtk] = r[13/bl1];
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for i=lji<=j}i++)
{
if (i<mp)
rfi] = rli+1}-q{k]*bli+1];
else r[i] = rfi+1];
}
i=1]-1
h
while ((fabs((double)r[1])<(doublelepsi)) && (j>0))
{
for (i=lji<=ji++)
r{i] = rli+1];

1=}
}
if {fabs({(double)r{1]}<{double)epsi)
r{1] = 0.0;

P=jtL

}

else
{
lp = np;

for (k=1;k<=Ip;k++)
q[k] = alk}/b[1];
p=1y
r[l] = 0.0;
t
printf("nln Ket qua He so Q[k]'n");
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for (k=Lk<=Ip;k++)
printf"QI%d] = %6.2n" k,qfk]);
printf("\nIn Ket qua He so R[i\n");
for (i=Llji<=p;i++}
printf("R[%d] = %6.2f\n",ir{il};
getch();
return;

h
Két qua chuong trinh CT62 nhu sau :

Chia hai da thuc Afx) bac n va B(x) bac m
Cho bac cua da thuc Afx)n = 2
Cho bac cua da thuc Bfx) m = 1

Vao cac he so cua da thuc Afx)

Al) = 1

A2) = 2

Af3) = 3

Vao cac he so cua da thuc B(x)
B(1) = 4

B2) =

Cho gia tri epsilon ; epsi = 0.01

In ket qua He so Qfk]
Q[I]M = 025
Q2] = 0.19

In Ket qua He so Rfi]
Rf1] = 2.06
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Bai s& 63 Tim gia tri cda ham f(x} tai di€m xo béng da thic ndi suy
Lagrange
Bai giai Cho ham fix} xac dinh bdi cap ede gid tri ( x, yi ) vdi i =
1,2, ., n + 1. Da thdc néi suy ca ham f(x} cd dang :
Px) =pix" + pox"! + ... +pax + pnsi

sao cho P(xj} = yi,i =1, 2, .., n + 1. Cap (x,y;) goi 12 cac diém noi

suy. Ta cin phaixdc dinh cdc hé s6 p1, p2,...pn +1 clia da thdc néi suy.

V& nguyén tac gidi hé phuong trinh tuyén tinh cd thé xdc dinh cac hé

s8 py, ...Pn+1. Tuy nhién trong thyc t& ta thuang sit dung néi suy da thiic
Lagrange xdc dinh nhu sau :

1 néu i=k

Ck(*) =10 neu i=k

P(x) =yiGiix) + . .. + yn+1Gna1(x)

Cong thuc tinh Gu(x) véi moi x 12 :

(x—x1) - (X—%Xk-1) (X—Xk+1) .. E—Xp+1)

G, X)) =
k() (Xk—X1) - (Xk—Xk—1) (Xk—Xk+1) .. (Xg—Xp+ 1)
n+l X —Xj
:H k=1, ., n+l
oy Xk
ik

Chuong trinh CT63 gom cdc bude sau ;

- Vao dit ligu cdc di€m ndi suy (x;,¥)

- Tinh lap theo cong thic Lagrange

- In két qua
/* CT63 Chuong trinh noi suy da thuc Lagrange */
#include <stdio h>

#include <conioh>

#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.¥,VY,4;

char OK:

void VaoSL(vecto.vecto);

float LapLa(int,vecto,vecto,float};

void InKQvecto,vecto);

void main{)
{
clrscri};
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 = Laplain,x yxo}
printf("nGia tri cua Y = %6.2{",po);
getch(l;
k +=1;
maxK@ = k;
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xx[k] = xo;

yy{k]l = po;

printf("\nCo tirh voi Xo khac nua khong (c/k) : "),
getchar();

if (toupper{getchar()=="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 i=1l;i<=n;i++)
{
printf("nX[%d] = "i);
scanf(*%f" &x[i]);
printf("n¥(%d] = ",i);
scanf("%{" &y[il);
}
printf("Bang so lieu cac cap x va y \n") ;
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print{("n\t No\MX [ \MALYTi]™:
for (i=1ji<=n:i++)
printf("\n\t%d\t\t%4.1 fM\t%4. 11,1 x{i),y[i]);
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 sua i = ");
scanf("%d", &i);

printf("nGia tri moi : X[%d] = "i);
scanf(" %", &x[i]);

printf{"inGia tri moi : Y{%d) = *i);
scanf("%f" &yl[i]) ;
}
if (toupper{getchar()) !='C’) t = FALSE;
}
while (t);
}

float Lapla(int n,vecto x,vecto y,float xo0)
{

int iLk;

float go;
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po = Q.0;
for (k=1;k<=n;k++)
{
go = 1;
for (i=1 ji<=n ;i++}
if (i '=k) go *= ((xo-x[il}/(x[k]-x[i]}};
po += (y[kl*go)
}
return{po),

}

void InKQ(vecto xx,vecto yy)

{

int i,k ;

printf("\nBang so lieu\n");
printf("\in\tNo\twX[il\ut\tY[i]"};

for (i=lji<=n;i++)
printf{"\n\tZd\w\ 4 10\ %4 11, x 1],y [i]);
getch();

printf("\nKet qua tinh toan\n");

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

printf("\n\tX = %6.20t\tY = %6.2f" xx[k],yylkl);
getch();

return;

}

Két qua chuong trinh CT63 nhu sau :
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Bang so lieu cac cap x va ¥

No
1
2
3
4

X[il

1.0
3.0
50
7.0

YI[il
20
4.0
6.0
8.0

Co sua so lieu hhong ( ¢k ) :

k

Tinh gia tri cua Y ung voi Xo = 0

Gia tri cua ¥ = 1.00

Co tinh voi Xo khac nua khong (cfk } : k

Bai 88 64 Tinh gia tri gan ding cta ham f(x) tai diém x¢ bing da

thic ndi suy Newton.

Bai giai Da thic ndi suy Newton dudge dinh nghia nhu sau :

Trong do

la cdc hé sé clia da thiic Newton va dudc tinh nhu sau :

al =y

a® =

Ji=1, ., n+l

al§7! - afsb

Xi+k — Xj

Pix) = d[x] + D Olxi,...,xx+1]Px(x)
k=1

d[xi, ., Xn+2-j) =3 vOi 1 = j< n+l

Viét lai da thdc ndi suy Newton theo cdc hé s6 a; :

3xi..xisd=a® véil si=<n+lkva0 sk =< n
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Pix) = ajdy,(x) + axd,1(x) +...+ a,Pi{x} + ap+)

vdi : Gi{x) = (x=x1l{x-x2) . XX, i=1l,...n+l

Chuong trinh CT64 gdm cdc bude sau day :
- Vao di ligu 1a cap cdc digm néi suy ( x,y; )
- Dang ham tinh cac hé s6 a;

- Tinh lap theo céng thic Newton va in k&t 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,maxK@;

vecto X,y,3,XX,YY;

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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clrseri};
printft"in** NOI S8UY DA THUC NEWTON **"),
VaoSL{x,y)

printf("nTinh gia tri cua Y ung voiXo = ");
scanf({"% {", &xo);

po = LAPNEWIin,x,y,x0);

printf("nGia tri cua Y = %6.2f",po);

getchi);

k +=1;

maxKQ = k;

xx[k] = %0 ;

yylk] = po:

printf("nCo tinh voi Xo khac nua khong ic/k) : ")

getchar(),
if (toupper(getchar()=="C"} OK = 'C’;
else OK = 'K;
b
while (OK=="C"};
InKQixx,yy);
}

void VaoSLivecto x,vecto y)
{

int i.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=lji<=n;i++)
{
printf("\nX[%d] = *,i);
scanf("%f", &x[i});
printf("nY[7%d] = "i);
scanf(" %", &y[i]);
}
printf("Bang so lieu cac cap x va y \n");
printf("\n\tNo\t\tX [i]\t\t Y[i]*):
for (i=l;i<=n:i++)
printf("\n\tZd\t\t% 4 1ft\t %4, 171, x[i1,¥(i);
getch();
t = TRUE;
do
{
printf("nCo sua so lieu khong (¢/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)
scanf(" %", &x{il);
printf("\nGia tri moi : Y[%d] = ")
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scanf("%f", &y[i]);
)
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)-alil)/(x[i+k]-x{i]);

a[n-k+1] = 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]}+alk];
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return(Bo);

}

void InKQ(vecto xx,vecto yy)
{
int i,k
printf("\nBang so lieu\n");
printf\n\NOEXTIMALY[i]");
for (i=l;i<=n;i++)
printf("\n\t%d\t\t%4. 1 ftit %4 11" i, x[i],¥[3));
getch();
printf("nKet qua tinh toan\n");
for (k=1;k<=max¥XQ;k++)
printf("n\tX = %62ft\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 = flz)

So cap ( x,y jnhieu nhat la NMAX = 21
Cho so diem lap n = 8

X1} =1
Yi1} = 2
X2} = 3
Yi2] = 4
X3l =6
Y3} =7
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Bang so lieu cac cap x va y

No Xfi} Y7ij

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 fri cua Y = 5,75

Bai 88 65 Tim gi4 tri da thdc ndi suy biing ma tr4n Lagrange.
Bai giai Da thic Lagrange cd thé viét dudi dang ma tran :

Cik

C
Gi(x) = x"x""1.x1) 2

Ca+ik

Ma tran vuéng Cjjbac n + 1 dude xdc dinh nhu sau :

Cii Ci2 .. Cip+i

C = Czi Cpz ... Consy

Co+11 Cat12 - Cav1n+1
dudgc goi 12 ma tran Lagrange dudc xay dung bdi cdc gia tri x; dén
Xn -1 theo céng thide truy hdi. Da thde ndi suy duge viét dudi dang ma

trin :

Lal
P(x) = 2" L .x1y.C | 7

¥n+l

187



Pt

Px)= {x“,x“_l,...,x,l) P2
Pn+1
Ma tran hé s& p; duge tinh nhu sau :
n+1
pi= Y Cyjy i=1, .., n+l

j=1

Chuong trinh CT65 gbm cdc budc :
- Vao diy cdac di€m ndi suy (xi, yi)
- Xdc dinh mA trdn Lagrange C
- Xac dinh p
- Tinh P{x) v ghi két qua.

/* CT65 Chuong trinh noi suy ma tran Lagrange */

#include <stdio.h>
#include <conioh>
#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 HeSoP(int ,vecto ,vecto ,vecto );

void InKQ(vecto ,vecto vecto );

void main()
{
clrser();

printf("n** DA THUC NOI SUY CUA HAM MA TRAN
LAGRANGE **");

VaoSLix,y);

HeSoP{nx,y,p};

getch();

printf("nDa thuc noi suy cua HAM Fin™;
InKQ(x,y,p);

getch();

'

void VaoSL{vecto x,vecto y)
{
int it;
printf("nChe ham y = f(x)\n");
printf("nSo cap {x,y) nhieu nhat la NMAX = 11",
printf("nCho so diem lap n = "}
scanf("%d",&n);
for (i=li<=n;i++)
{
printf("nX(%d] = "i);
scanf("%f" &x{i]);
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printf("\nY[%d] = "i);
scanft % &yl[i]);
}
printf("\Bang sc lisu cac cap x va y \n"},
printf("n\tNo\twWX 1M YT,
for (i=1;i<=n;i++)
printf("\n\t%dit\t%4: 16\t %4, 1", Lx [i},y[i]);
getch();
t = TRUE;
do
{
printf("\nCo sua so lieu khong (c/k) : ")
getchar();
if {toupperigetchar())=="C")
{
printf("\nChi so phan tu can sua i = ");
scanf{"%d" &i};

printf("\nGia tri moi : X[%d] = "i};
scanf("%f", &x[il);
printf("\nGia tri moi : Y[%d] = "i);
scanf("% ", &y[il);
}

if (toupper(getchar()) '="C") t = FALSE;

}
while (t) ;
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void InMTiint m,int n.mt heso)
{
int i}
printf("\nMA TRAN HE SO LAGRANGE\n");
for {i=1;i<m;i++)
{
for =1 j<n; H+)
printf("HS[%d1[%d) = %4.1f ",i,jheso[il[ jI};
printf("in"); /*Xuong dong sau khi het mot hang */
}
}

void MaTranLaX(int n,vecto x,mt heso)
{
int i,3k;
float lo,go,uo,vo;
float phitNPMAX];
phi[l] = 1.G;
phil2] = x[1);
for {i=2;i<=n;i++)
{
uo = phi[l];
for (F2;jc=1;H+)
{
ve = phil];
phil] = vo-uo*x[il;
uo = vo;

}
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phi[i+1] = -uo*x[il;

}

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

for (2,5 =n;j++)
lo = lo*x{k]+(n-j 1)*phi{ §;
qo = phi[l] ; '
heso[1][k] = go/lo;
for (;=2;j<=n; j++)
{
qo = qo*x[k]+phi{] ;
heso[jl[k] = qoflo ;
}
}
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=1ji<=n;i++)
{
s = 0.0;
for (F1lij=n;j++)
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s = s+hesofi]{§*y(§;
plil = s;
t
}

void InKQ(vecto x,vectq.y,vecto p)
{
int i.k;
printf("inBang so lieu\n");
printf("n\tNo\WX[I M\ Y™,
for (i=lji<=n;i++)
printf("n\t®d\t\t% 4. 11\t\t%4. 11,1, x{il,y(i));
getch();
printf("\nKet qua tinh toan\n");
for (k=l;k<=nk++)
printf("\n\He so cua don thuc bac %d : %6.2f",n-k,pik]);
getch() ;
}

Ta dugc k&t qua chuong trinh CT65 :

** DA THUC NOI SUY CUA HAM MA TRAN LAGRANGE **
Cho ham y = fix)

So cap ( x,y ) nhieu nhat la NMAX = 11
Cho so diem lap n = 3

X1 =1
Y1} = 2
Xi2] =3
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Yi2] = 4

X3l =35

Yi3] = 6

Bang so lieu cac cap x va y
No X} Y/i}
1 1.0 2.0
2 3.0 4.0
3 50 6.0

MA TRAN HE SO LAGRANGE

HS[1){1] = 0.1 HS{1)i2] = -02 HS{1}/3]) = 0.1
HS{2){1] = -0.1 HS{2}{2] = 1.5 HS[2)[3] = -0.5
HS[3]1] = 1.9 HS{3}{2] = -12 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 cdp I cla da thie P(x).
Bai giai Cho da thic bac n
P(x) = px" + px"! + . + Pa+l
Dao ham edp 1 (1= ] < n ) ctia P{x) duge xac dinh nhu sau :
P'ix) =n pix™! + (n-Dpx™2 + .. + Pn
P"(x) =n(n-1) plx"'z + (n-Dn-2pax"> + .+ 2pn-)

Téng quat : pPx) = dix™ + dax™! + .. + dm+1
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Trong dé m = n -1, dy = Ay pi, k=1, m+1
Ta dyoc bac m va cdc hé s8 di , k=1, .m+! cia da thic pm(x} :

m=n-1
n+l-k

ak = || j Jk=1..,m+1

jEmyl-k
dy = akpx
gia tri cta da thuc pﬂ)(xo) dugc tinh todn theo so dd Horner.
Chuong trinh CT66 gdm viéc vao dit liéu cac h¢ sé cia da thic, c4)

cia dao ham va lap mot chu trinh tinh cdc hé s§ cita dao hamda thd
theo thuit todn tinh tich mot day sé.

/* CT66 Chuong trinh dao ham da thuc ¥/

#include <stdic.h>
#define MAXSIZE 21
typedef float vec[MAXSIZE];

void main(}

{

int i3k l,nnp,mp,

float ao;

vec ad;

printf("nChuong trinh tinh dao ham da thuec P{x)\n");
printf("Bac cua da thuc P{x) n = 7);
scanf("%d", &n);

printf("Cap cua dao ham | = ");
scanf("%d",&1);

printf(*Cho cac he so cua da thuc\n™);
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for (i=0ji<=n;i++)
{
print{("A[%d] = "i);
scanf("%f" &alil);
}
np = n+l;
mp = np-l;
for (k=1;k<=mp;k++)
{
go = 1;
for (Fmp+1-k; j< =np-k; j++)
ao = ag*j
d[k] = ao*a[k};
printf("Dac ham cap %d D{%d} = %6.20\n"| k,d[k});
}
getch();
return;

}

Ta duge két qua chuong trinh CT66 nhu sau ;

Chuang trinh tinh dac ham da thuc Pfx)
Bae cua da thuec Pix)n = 2
Cap cua doo ham | = 1

Cho cac he so cua da thuc

Al0] = 2
All] =23
A2l =5
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Dao ham cap 1 D{1] = 6.00
Dao ham cap 1 Df2] = 5.00

Bai 88 87 Tinh dao ham cta da thitc Newton.
Bai gidi Cho da thic Newton
P(x) = ai®n(x) + ... +22P1(x) + an+1

dao ham cfp 1 ctia da thic cd th€ dugc tinh todn theo thuat todn
CT66.

/* CT67 Chuong trinh dao ham da thuc Newton */

#include <stdioh>
#define MAXSIZE 21
typedef float veciMAXSIZE};

void main()

{

int Lk,1,np;

float uo,xc,al;

vec a,b,z,x,y;

printf("nChuong trinh dao ham cap | da thuc Newton\n");
printf(" Cho bac da thuc np = ");

scanf("%d",&np);

printf(* Cho cap cua dao ham | = *);
scanf("%d",&l);

printf(" Cho Xo = ");
scanf("%f",&xo);
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“ for (i=lii<=np+1;i++)
{
printf("X[%d] = "1}
scanf("% ™, &x[i]);
printf("Y[%d] = "i);

scanf("%{" &y[il);
}

for (i=1l;i<=np+1;i++)
ali] = ylil;

for (k=1;k<=np-L;k++)
{
al = a[l];
for (i=1;i<=np-k;i++)}

{

alil = (ali+1)-aliD/{x[i+kl-x[i]};
a[np-k+1] = al;
printf("Al[%d] = %6 .2f\n" j,alil};

}
}
for (i=1l;i<=np+1;i++)
b(i] = afil;

for (i=0;i<=Li++)
for (k=2;k< =np-i;k++)
blk} = blk-11*(xo-x[np+1-k:il+b{k]);
uo = 1; .
for (i="1ji<=Li++)
{

uo = uo*i;
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z[i] = uo*blnp-i);
printf{"Z[%d] = %6.20\n" i,2[i]);
}

getch(};

return;

}

Két qua ta duge :

Chuong trinh dao ham cap [ da thuc Newton
Cho bac da thuc np = 2

Cho cap cua dao ham | = 1

Cho X0 = 2
X1} = 3
Y71} = 4
X2y =5
Yz =1
X3} = €
Yi3] =2
Af1] = -1.50
Z{1} = -1.50
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Chuong 6
TiCH PHAN SO

Chuong nay trinh bay mét s6 thuat togn va chuong trinh tinh tich

phén xdc dinh cla cic ham giai tich bang phuong phép =6,
b

Bai 88 68 Tinh [ f(x)dx bing phuang phip Simpson.

Bai gidi Cho ham y = f(x) lién tyc trong khoang [a,b], tich phan
xdc dinh cia hdm y = f(x) trong khoang [a,b] duge tinh gin ding bing
phuong phdp Simpson nhu sau :

b m—1 m-—2

f f(x)dx = -—[f(a)+f(b) + 42 f(a+ih) + 23 f(a+ih)] + Rum(f)
i= 1'3{ =24
trong dd phan du Ru(f) = —m(b-a)r‘(g) Ee€ab}
s6 doan m thy ¥, budec tich phan h = (b - a)/m
Chuong trinh CT68 gdm cac bude sau :

- Xac dinh ham can 14y tich phan bang float ham (float x) trong
dé ham y =e™sinx.

- Vao gid trj c4n trén a, cAn dudi b va s8 di€m tinh m va xsc dinh
bude tich phan h = (b - a }/m.

- Ditng mot chu trinh for d& tinh t8ng theo cong thiie Simpson.
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f* CT68 Chuong trinh tinh tich phan xac dinh pp. Simpson */

#include<stdio.h>
#include< math.h >
float ham(float);

void main()
{
int i,m;
float a,b,x,h x2 2 x4 f4.tp;
printf{"n Chuong trinh tinh tich phan pp Simpson”);
printf("n Cho can duoi a = ") ;scanf("%f",&a);
printf("\n Cho can tren b = ") ;scanf("%f",&b);
printf("\n Cho so diem tinh m = *) ;scanf("%d",&m);
h = (b-a)/m;
x2 = a+h;
x4 = a+h/2;
f2 = ham{x32};
f4 = ham(x4) ;
for {i=1;i<m-2;i++)
{
x2 = x2+i*h;
x4 = x4+i*h;
2 += ham(x2);
f4 += ham(x4):
}
2 = 2%2;
f4 = 4*(f4+ham(x4+h));
tp= h*(f4+f2+ham(a)+ham(b))/6;
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printf("\n Gia tri tich phan la TP= %8.3f",tp};
getch(); |
_return;

} /* Ham can lay tich phan */

float ham(float x}
{
return exp(-x)*sin{x);

}

Két qua ctta chuong trinh CT68 la :

Chuong trinh tinh tich phan pp Simpson
Cho can duci a = 1 '
Chocantren b = 5

Cho so diem tinh m = 10

Gia tri Hch phan la TP = 0.218

b
Bai 88 69 Tinh [ f(x)dx bing phuong phap hinh thang.

[
Bai giai Cho ham y = f(x) lién tuc trong khodng {ab] tich phan xdac
dinh ctia ham y = f(x) trong khoang [a,b) dugc tinh gin ding béng téng
cac hinh thang nguyén t8.

Gia thiét khoang [a,b] dugc chia thanh m doan ¢d bude tich phan
h=(b-a)mthixi=a+ih,i=01,.m.

Tich phan x4c dinh duge tinh gin dung bang téng c4c hinh thang :
£ s 1)

+ > fla+ih)] + Rp(D)
=1

ff( yx = h [/
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S
trong d6 phan du Ru(f) = _a;z a)z £y £efab)
m

Chuong trinh CT69 gém céc viée sau :
- X4c dinh ham can 14y tich phan bing float ham (float x ), trong
bai nay chon ham y = e™sinx.
- Dua 3§ liéu vao gbm céin dudi a, caﬁ trén b, s di€m tinh m.

- Ding chu trinh for d€ tinh t8ng gia tri tich phan theo phuong
phap hinh thang va ghi két qua.

/* CT69 Chuong trinh tinh tich phan pp.hinh thang */
#include <stdioh>

#include <math.h>

float hamifloat);

void main()

{

int i,m;

float a,b,x,sh,tp;

printf("\n Chuong trinh tinh tich phan pp. hinh thang™;
printf("\n Cho can duoi a = ") ;scanf("%{",&a);
printf("\n Cho can tren b = ") ;scanf("%f",&b};
printf("in Cho so diem tinh m = ") ;scanf(*%d",&m);

h = {(b-a)/m;
X = a;
8 = (ham(a)+ham(b))/2;

for (i =1; i< m-1;i++)
{
X += i*h;
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s += hamix),
}
tp =s*h;
printf("n Gia tri tich phan TP = %f",tp);
getch(};
return,
} /* Ham can lay tich phan */

float ham(float x)
{
return exp(-x)*sin{x});

h

Ta duge k6t qua chuong trinh CT69 nhu sau :

Chuong trinh tink tich phan pp. hinh thong
Cho can duoi & = 1

Chocan tren b = &

Cho so diem tinh m = 10

Gia tri tich phan TP = 0.187901

Bai 86 70 Tinh tich phan kép o = f[f(x,y)dxdy bing phuong phdp
Gauss - Legendre ¢ n difm.

Vain € ( 3,4,5,6,7,8,9,10,15,20,25,30 ). Cac hoanh do uy, ..., up va
cac tdm wi, ..,wpn duge tinh todn trude.
Trong trudgng hop n = 3 ta cé :
ull} = -0.774596  wil) = 0,5655555
uf2]] = 0 w[2] = 0,588888
uf3] = -ufi] wi3] = wll]
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hyhy ™. N N

h h
o= = T XYY W w4 xevs, w4 5-1h)
4 i=lj=1I=1J=1 2 2

Thanh phin ng va céc buée b = by — a1, h{® = b; - a; dat trong
cée bién 1 ki€u nguyén va h,, hy ki€u thue. Thanh phain gp ki€u thyc.

Tiép theo ¢ mé&i bude k ( 1< k < m ) thanh phin lx vi cac bude
B8V = (b1 —a1)/l , B = (b; - a7 )/l duge dat trong 1 va hy, hy,
thanh phln qx dat vao q;. Néu | gk - qk-1 | < d{qk.1 | ndi dung ctia @,
dua vao bién tich phan tp rdi qua trinh ngirng. N&u khéng néi dung ctia
Q1 dua vao Qo trudc khi chuyén qua lAn lap ti&p theo.

Ham can ldy tich phan duge dinh nghia trong float ham (float x,
float y) f(xy) = (x + y)sinxsiny.

/* CT70 Chuong trinh tich phan kep pp.Gauss-Legendre */
#include<stdic.h>

#include<math.h>

float ham(float,float);

void main(}

{

int i,i0;j 0,K,1,m,it,n0;

float t,ail,bl,a2,b2,clta,hx,hy,q0,q1,s,x,xO,y,yO,tp;
float u[157,w[15];

printf("\nChuong trinh tich phan kep pp.Gauss-Legendre");
printf("in VAQ DU LIEU ");.

printf("n Cho can duoi al =" ; scanf(“%f" . &al);
printf("\n Cho can tren bl =") ; scanf(*%f",&bl):
printf("\n Cho can duci a2 =") ; scanf("%f", &al);
printf("\n Cho can tren b2 =") ; scanf("%{",&b2);
printf("in Do chinh xac dta=") ; seanf("%{", &dta);
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printf("\n So lan lap max m =");scanf("%d",&m);
printf("\n So diem tinh toan no =3"); n0=3;
1=1;hx=bl-al;hy=b2-a2;s=0;
x0=al+hx/2;y0=a2+hy/2;
u[1]=-0.774596; w[1]1=0.555555;
u[2)=0; w{2]=0.888888;
u{3]=-uf1]; w{3]=w[1};
for(i0=1;i0< =n0;i0++)
{
x =hx*uli0]/2+x0;
for(0=1;P<=n0;0++)
{
y=hy*ul[ P}/2+y0;
s=s5+wli0]*w] P}*ham(x,y);
}
}
qO0=hx*hy/4;
it=-1; k=1;
while(it==-1 && k<=m)
{
1=2*;hx =hx%/2:hy=hy/2;s=0;
for(i=1ji< =Li++)
{
x0=al+(i-0.5)*hx;,
for(F=1 ;=1 ;- +)
{
y0=a2+(j0.5)*hy;,
for(i0=1 ;i0<=n0 ;i0++)
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{
x=hx*uli01/2+x0;
for(P=1;P<=n0, P+ +)
{
y=hy*ul 01/2+y0;

s=8+w[i0]*w] D]*ham(x,y);

}

}
gql=hx*hy*s/4;
if( abs(qi-q0)<dta*abs(q0))
{
tp=ql;it=1;
}

else
{
q0=ql;k++ ;
}

}

printf(" \n Gia tri tich phan la TP =%f"tp);

getch();

return,

} /* Ham can lay tich phan */
float ham{float x,float y)

{

return (x+y)*sin{x)*sin(y);

{
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Trong bai nay néu ldy mién B=[0,n ]2 va ne = 3 ta dude

Chuong trinh tich phan kep pp.Gauss - Legendre
VAO DU LIEU

Cho can duoi al = 0

Cho can tren bl = 3.14159

Cho can duoci a2 = 0

Cho can tren b2 = 3.14159

Do chinh zac dta = 0.001

So lan lap max m = 10

So diem tinh toan no = 3

Gia tri tich phan la TP = 12.566351

Bai $8 71 Tinh tich phan kép o = [[f(x,y)dxdy bing phuong phédp
Romberg. B

Ham f(x) lién tyc trong mign B = [a},b1] x [agb2]. Vi f(x} lién tuc
trong mién 1D nén cd thé viét :

b1 b2
o=[dx [ f(x,y)dy
a] a2

Chia céc can [a1,b1] va [az2,b;] thanh cac doan nhd, nghia 14 chon céde
budc tich phan hy va hy v6i cdc nx va ny 1a cdc 6 nguyén :
b1 — a1 bz —az

By = , hy =
X Ny y ny

gié tri cia x va y tai cdc diém ldy tich phan la
X; = a] +ihg, 1 =1,..,ny

yi=a + jly * j= 1,'--,11)'
Mizn B dugc chia thanh céc midn Pjj v6i Pyj = [xi-1,xi) x [yj-1,%j]

= 1,...,nx, j= 1,“.,“}'
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Ta nhan duge tich phan kép Ja mot téng nhu sau :

ir n} Hr ny

o=2 3 I, foyyixdy =3 3 o

=1j=1 i=l=1
Theo cong thic difm gilta ta ed :
01;;' = hxhy f(xi— ]/2,)’]-]/2)
ny ny
o = hhy Y D f(xi-125-14)
i=)j=1
Chuong trinh tinh tich phin kép trong mién B bing phuong phap
Romberg gbm cde budc sau :

- Ham cAn 18y tich phan f(x,y) dugc dinh nghia trong float ham
(float x, float y).

- Dua vao céc gid tri cAn tich phan a),b; va az,bz , d6 chinh x4c
dte va s8 I&n lap cuc dai m. O msi giai doan k, 0=k=<m , s8 ni diém,
biac hﬁk) =(b; —a;)/ngy cua doan chia nhd [a;b;] va biddc
h{® = (b, ~ az)/ng cta doan chia nhé [az,bz] duge sip x&p trong cdc
bi€n nguyén I. Khi k = 0 thanh ph#n t]1 duge dua vao bang t;

Néu k =1 bang t chda & cac vi trl tuong dng cdc thanh phin
t&~D ;j=1,.. k Thinh phan tf1 duge tinh va dat vao thanh phan chi
s8k + 1chat.

Néu | tf;°-21 - tﬁo) | <4 thanh ph#n th%4 duge dua vao gia tri tich
phan tp. Khi it = - 1 qud trinh ngitng, nfu khong thanh phin
t&1*D = k.1 duge tinh va dat vao vi trl tuong dng cia t. © méi
giai doan i, s 22D 4 trong C vA né&u it?““’l} — tk7i*D <4
(i= 2) thanh phan t**Y dua vao tp, it bing 1 va qu4 trinh ngimg.

{* CT71 Chuong trinfi tinh tich phan kep pp.Romberg */
#include <stdioh>
#include <math.h>

float ham( float,float);
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void main()

{

int Lit,jkl,m;

float al,bl,a2 b2 dia,chx hy,sxytp;

float t{15];

printf("\n Chuong trinh tinh tich phan kep pp. Romberg ");
printf("n VAO DU LIEU ");

printf("\n Can duoi al = "); scanf("%f",&al);
printf("\n Can tren bl = "); scanf("%f",&bl);
printf("\n Can duoi a2 = "); scanf("%_f",&az);
printf("\n Can tren b2 = "); scanf{"%{",&b2);
printf(“\n Do chinh xac dta = "); scanf("%f",&dta);
printf("n So lan lap max m = "); scanf("%d",&m);
| =1; hx = bl-al; hy = b2-a2;

t[1} = hx*hy*ham(al+0.5%hx,a2+0.5*hy);

it

it= -1:k = 1,
while(it== -1 && k<=m)
{
1 = 2*hx =hx/Z}hy =hy/2;
s =0
for (i=1l;i<=Li++)
{

x =al+(i-0.5)*hx;
for( #=1; j<l;j++)

a2+(j0.5)*hy;
s+ham(x,y);

—_ Rt —_——
]
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t
t[k+1] =hx*hy*s;
if (abs(t[k+1]-t[k}) <dta)
{
tp = tlk+1]; it = 1;
}
else
{
c =1;1i =k;
while(it == -1 && i>=1)
{
c = 4*c;
tli] = (e*t{i+11t[iD/(c-1) ;
if (i>1)
if( abs(t[i]-t[i-1]}<dta)
{ tp =tlil ;
it=1;

k++;

}
printf("in Gia tri tich phan la TP = %f "tp);
getch();
return;

}
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/* Ham can lay tich phan */
float ham( float x, float y)

{

return (x+y)*sin(x)*sin{y);

}

K&t qua chuong trinh CT71 nhu sau :

Chuong trinh tinh tich phan kep pp.Romberg
VAO DU LIEU

Can duoi al = 0

Can tren bl = 3.14159

Can duoi ¢2 = 0

Can tren 62 = 3.14159

Do chinh xac dta = 0.001

So lan lap max m = 10

Giia tri tich phan la TP = 12.520854
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Chuong 7

GIAl PHUONG TRINH
PHI TUYEN

Bai 86 72 Tim nghiém cta ham phi tuyén trong khoang [a,b] biang
phuong phédp chia dbéi cung.

Bai giai Diu tién so bd xdc dinh khoAng nghiém mot cach hap ly
va ti€n hanh lap lai qua trinh tinh toan sau day :

- 14y khodng gilta m = (a+b)/2
- tinh toan f{m)
- néu flm) = 0, nghiém la m

- néu fla).flm) < 0 cd moét nghiém trong khoing [a,m], thay th&
khoang [a,b] bang [a,m] bdng cach dat b = m

- néu f(a).f(m) > 0 cd moét nghiém trong khoang [b,m}, thay th&
{a,b} bang [b,m] bang cich dat a = m.

Khi | b-a | nhé hon d6 chinh xdc mong muén qua trinh tinh todn
nging va nghiém gan ding f(m) = 0.

Chuong trinh CT72 tim nghiém cda ham sinx.

* CT72 Chuong trinh tim cuc tri phuong phap chia doi cung */
#include<stdio.h>

#include<math h>
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int nghiem (double{*(double)(),double,double,double *.double);

void main(}

{

double ah, eps,z;

print{("in Cho can duci a = ");scanf("%{",&a);
"):scanf("%f{",&Db);
printf("\n Cho do chinh xac eps = ");scanf("%f",&eps),

printf("\n Cho can tren b

nghiem ( sin, a,b,&z,eps);
printf("in Nghiem z = %f{",z);
}

int nghiem{double (* f)(double),double a,
double b,double *zero ,double eps)

{
double m, /* khoang dang xet */

fm, /* gia tri ham fm */

fa, /* giatri ham tai a ¥/

fb; /* gia tri ham tai b */
fa = (*f)(a); '
o = (*O{b);
ififa*fh >= 0 |} a >= b} return(-1);

while {b-a > eps)

{
m = (b+ay20, - Fde
fm = (*DHim);
if {fm == 0) break;
if( fa*fm < 0,
{b=m
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fb = fm;

else
{a=m
fa = fm;
t

}

* zero = m;
return(Q);

}

Két qua ta dudc :

Cho can duoi a = -1

Cho can tren b = &

Cho do chinh xac eps = 0.01
Nghiem z = 0.000000

Bai 80 73 Tim nghiém cia
phuong trinh phi tuyén y = {(x)
bing phuong phap cat tuyén.

Bai gidi Xét 4o thi ham s6
y= f{x) hinh 7-1. Gid thiét
fla) <0 va fi(b}>0. Cde diém cua
do thi 'Ala, f(a)] va Bib, f(b)]
duge néi vdi nhau bang mot day
cung. Hoanh d¢ x; cnia giao diém
day cung AB va true Ox 1a gid tri
gin ding ctia nghiém tinh theo
cdng thate

F(b)

£0x,)
£(3)

Hinkh 74
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(b—a)f(a)
f(b) — f(a)

X| = a-

trong dd x; thude khodng [ab). Gia thist fix)) < O khi dé duge
khodng méi hep hon 13 [x1,b). N&i cac didm Aj[x,f(x;)] va B[b,f(b)] ta
duge giao di€m cha day cung véi truc ox ¢ budc thi hai theo cong thic:
(b—x1)f(x1)
f(b) — £(x1)

qud trinh tinh l4p tiép tuc ta duge day s3 a, x), x2 ... tién dAn t6i
nghiém. Quad trinh tinh ditng khisais6 | xi— % | < ¢.

X2 = X| —

/* CT73 Chuong trinh giai pt phi tuyen pp. cat tuyen */
#include <stdio.h>

#include <math.h>

#include <conio.h>

#define EPSI 0.005

float Ham(float);

void main(}

{

float a,b,fa,fb x dx;
clrser();

printf("\n\t\ttPHUONG PHAP CAT TUYEN GIAI HAM PHI
TUYEN");

printf{("n\t\t\titHAM SO Y = EXP(-x)-x*x*x\n"):
printf("\nCho cac can x cua hamn™);
printf("Cho a = "“);scanf("%{",&a);
printf("Cho b = ");scanf("%f",&b);

fa = Hami(a),

fb = Ham(b),

i

n
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X = a;
dx = fa*(b-a)/(fa-fb);
while (abs(dx)>EPSD)

{

x = a+dx;

b = a;

a = X;

fb = fa;

fa = Ham(x);

dx = fa*{b-a)/(fa-fh);
}
printf("\n Nghiem x = %{"x);
printf("\n Gia tri ham = %f* Ham(x));
getch();
return;

}

float Ham{float x)
{
return{exp(x)+x*x*x);

}

Chuong trinh CT73 cho ta k&t qua sau :

Cho cac can x-cua ham
Chog=-3

Chob =3

Nghiem x = -0.815903
Gia tri ham = -0.100904
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Bai 88 74 Tim nghiém cta ham phi tuyén y = f(x) bing phuong
phdp lap Newton.

Bai gidi D& tim nghiém gén ding clta ham y = f(x) ta khai trién
ham thanh chuéi Taylor :
fix) = f(xn) + (& ~ xn).f(Zn) + ...
Vifla) = O suy ra :

f(xn)

= xl'l
Phuong phédp lap Newton tién hanh theo thut toan :
Xn+} = Xn— 4+

V& mat hinh hoc phuong phap lap Newton (con goi 1a phuong phép
tiép tuyén} ti€n hanh tim nghiém gin ding « vdi hoanh d6 x, 1a di€m
cit cia tidp tuyén dudng cong tai diém xy.1, duding cong duge thay bing
duting tiép tuyfn (hinh 7-2).

Phuong phdap lap sé hai tu néu f(x) lién tuc va cd dao ham & lan can
nghiém «. Phép lap sé dimng
khi sai s6 | xn+1— x5 | <€ . Ay

Phuong phap lip Newton
héi tu nhanh duge  coi la
phuong phdp co ban .d€ tim
nghiém cia ham phi tuyén.

Chuong trinh CT74 gdom o
viée xdc dinh ham f(x) va dao x,
ham cdp mét £(x) va thyc hién
mot chu trinh do while dé tinh
lip. N&u budc lap 1on hon 100
s€ bdo bai toan khéng hai tu.

e

iy
H
)

Hink 722
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/* CT74 Chuong trinh giai pt phi tuyen pp.Newton */

#include<stdioh>
#include <math h>
float Ham(float);
float Dham(float),

void main()
{
int i,
float x0,epsi,t;
float x[100];
printf("\n GIAI PT PHI TUYEN BANG PP. NEWTON ");
printf("\n Cho gia tri dau x0 =") ;scanf("%f",&x0);
printf("\n Cho sai so epsilon =") scanf(" %", &epsi);
i=1;
x[il= x0;
do
{
x[i+1] =xli]-Ham{x{i])/Dham{x[i}};
t = abs(x[i+)]-=x[iD;
x[i) = x[i+1]
i+v++;
if (i>100) printf("\n Bai toan khong hoi tu ");
}
while( abs(t} >epsi);
printf("\n Nghiem gan dung x =%f".x[i});
printf("\n Gia tri ham = %f Ham(x[i]});
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getch(};
return;

}

/* Ham can tim nghiem */
float Ham({float x)

{

return(exp(-x)-x*x);

}

float Dham(float);
/* Daoc ham */

float Dham(float x)
{
return(-exp(-x}-2*x);

}

Ta ducc két qua :

Cho sai so epsilon = 0.001
Nghiem gan dung x = 0.733044
Gig tri ham = -0.056908
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Chuong 8

Tl UU HOA

Chuong nay trinh bay mot s6 thuat todn va chuong trinh t8i yu hoa
cAc ham moét bién va nhidu bién. Ddi vdi ham moét bién s6 thuc dua ra
thuit toan va chuong trinh tim cuc tri theo phuong phép tiét dién vang
va phuong phdp gradient. D8i véi ham nhigu bién trinh. bay thuit toan
va chudng trinh tim cue tri ham nhidu bién bing phuong phap
gradient.

Néu ham f(x) x4c dinh trong mign I thude khong gian thye, ham f
e cuc ti€u t8ng thé tai difm x, thudt misdn D néu :

(Vx D) fix) = f(xq)
Ham f cd cuc dai tdng thE tai diém x( thude mign D néu :
(VxeD) f(x) = f(xo)

f ed cue ti€u cuc bd & di€m xo néu tdn tai mot di€m I4n cAn Y cia
Xo sao cho : |
(VxeVND) fix) =2 fixy)
va cyc dai cuc b8 tai x¢ sao cho :
(Vxe VD) fx) = flxo)

Né&u ham f{x) c6 dao ham thi mét s8 cue tri ctia nd cd thé duoc xéc
dinh bng cach tim nghiém phuong trinh £'(x) = 0. Tuy nhién cd nhiing
di€m tai dé dao ham bac nhét bing khéng khéng phai 1 di€m cuc tri
(di€m ufn) vi thé cac ky thuat tim ki€m cyc tri cia ham 3 ndi chung
khéng dya trén viée tim nghiém ciia phuong trinh f(x) = 0.
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Bai s6 75 Tim cuc tri cia ham mot bién F(x) trong khoang {a, b]
bing phuong phép tiét dién vang.
Bai giai Chudi qx duge coi 1a hoi tu vé g, ta co :

limgg-1 = limqy =q
k= +o k—+ 4o

1
vaqx = 1+-—k—— ,dodv?';acdq: 1+E ,suyraqz-q-l =0
- +1
= 1,6180339887... goi la s8 vang.

va ¢d nghidém duong la 2

V5 —
2 I

Rhudng phép tigt dlél} vAng gilt ty a4 I_ cia hai khoang lién ti€p

khong d8i biing cach 18y T— = r, gilt nguyén quan hé Iy = Ik+1 + k42,
k=12

H

suy rar = a =q-1= 0, 6180339887

Ta cd cac bigu thie lk+; = ik, Iyl = 1 vk =gl , k=1,2, ..
Thu#t toan tign hanh nhu sau :
Dat

[ _\/5—1
T2
ay=a,by=b,l; =b -a

I =r1h
ay=b1-L,pfph=a+12
[ Ya1 = f(a1} , Yp1 = f(B1)

PIETED .

néu Ypk < Yok , ak+1 = ok, br+1 =by
ax+1 = B, Yak+1 = Ypk
Bi+1 = ak+1 + vz, Yor+1 = f(Be+1) | k=1,2,..

néu khéng , ag+1 = ag, bx+1 = Pk
Bx+1 = ak, Yok+1 = Yak

L ak+1 = br+1 — Ix+2, Yak+1 = flak+1)
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Ta c¢6 dinh do chinh xdec & > 25 va nging qua trinh khi lk+2 €4

8k+2 = ak+1, Dk+2 = bx+1 n&u Yge+1 < Yok+1

ta cd
ag+2 = ag+1, bx+2 = fk+1 néu khong

do dd ta cd :

Xmin = (ak+2 + bx+2) / 2 vA ymin = {( (ak+2 +bks2) /2)
Chuong trinh gdm xdc dinh ham f(x) = (4x> + 3x)e > va dua vao cac
cin :
a : cAn dudi clla khodng tim kiém

b : cAn trén cla khoang tim kiém, dta la sai sé

/* CT75 Chuong trinh -cuc tri theo tiet dien vang */
#include <stdic.h>

#include <math.h>

#include <conio.h>

float Ham(float ),

void main ()

{

float ab,dta;

float xmin,$min,;

float 1,r,to;

float yalpha,ybeta,alpha,beta;

clrser();

printf("nTim cuc tri ham F(x) p p TIET DIEN VANG\n");
printf("\nCho can duci a = ");scanf("%f",&a);
printf{™"nCho can tren b = "};scanf("%{",&b);
printf("nCho sai so dta = “);scanf("%f",&dta);
r = (sqrt(5)-1)/2;
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1= ba
I =r;
alpha = b-l;
beta = a+];
yalpha = Ham(alpha);
ybeta = Hami(beta);
do
{
1 = r*;
if (ybeta<yelpha)
{
a = alpha;
alpha = beta;
yalpha = ybeta;
beta = a+];
ybeta = Ham/(beta);
}
else
{
b = beta;
beta = alpha;
ybeta = yalpha;
alpha = b-l;
yalpha = Ham(alpha);
}
if (alpha>beta)

{
to = alpha;
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alpha = beta;

rbeta = to;

tb = yalpha;

valpha = ybeta;

ybeta = to;

}

}

while (1= =dta);
if (ybeta<yalpha) a = alpha;
else b = beta;
xmin = (a+b)/2;
ymin = Ham{(xmin);
printf("nKET QUAWt Xmin = %fititYmin = %f",xmin,ymin};
getch();
return;

}

/* Ham can tim cuc tri */

float Ham{float x)

{

return (4*x*x+3*x)*exp(-2*x} ;

}

Ta duoc két qua chuong trinh CT75 :

Tim cuc tri ham Frx) p p TIET DIEN VANG
Cho can duci a = 0

Cho can tren b = 3

Cho sai so dte = 0.00]

KET QUA Xmin = 2427051 Ymin = 0.240466

225



Bai s§ 76 Tim cyc tri cia ham mét bién f(x) trong khoang [a, b}
bing phuang phap gradient.

Bai giai

Viéc tim cuc tri clta ham mét bign f(x) dan t6i tim nghiém coa
phuang trinh f(x) = 0

Goi h 1 budc tinh h = (b—;—?l , n la s6 di€m tinh todn ta co :

_ fx+h) — f(x—h)

(x) oh

f(x+h) + f(x—h) - 2f(x}
Qua trinh tinh lgp theo phuong phap gradient cho theo cong thic
f(x+h) — f{x—h)
2[f(x+h) + f(x—h) — 2f(x)]

(x)

Xj+1 = Xi- h
Chuong trinh tim cue tri ctia ham mét bign theo phuong phap
gradient gbm cdc budc sau :
- Doc theo gia tri can duéi a, budc h va sai s6 cho phép epsilon.
- Xdy dung ham cin tim cue tri, trong trudng hop bai tosn cd
f(x) =e¢™sinx

- T8 chic mét chu trinh do ... while & tinh lap. Chuong trinh ditng
khi |xi+1 -xi | < epsilon.

/* CT76 Chuong trinh cuc tri ham 1 hien */
#include <stdio.h>
#include <math.h>

float Hamifloat );
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void main ()

{

float a,h,eps,x,xeye,y1,¥2,y3;

clrser();

printf{"\nTim cuc tri ham mot bien ");
printf("inCho can duoi a = ");scanf("%f,&a);
printf("inCho sai so eps ="); scanf{"%f",&eps);
printf("\nCho buce h = ");scanf("%f",&h)

do

X = a;
vl = Ham(x-h);
y2 = Ham(x);

y3 = Ham(x+h);
a = x-h*(y3-y1/(2*(y3+y1-2*y2));
} while {abs(x-a} > eps);
Xe = a;
ye
printf("in Cuc tri tai xe = %f ,ye = %f{"xe,ye);
getch();
return;

}

I

Ham(xe);

/* Ham can tim cuc tri */
float Ham(float x)

{

return exp(-x)*sin{x) ;

}
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Ké&t qua chuong trinh CT76 nhu sau

Tim cuc iri ham mot bien

Cho can duoi a = 0

Cho sal so eps = 0.001

Cho buoc h = 0.001

Cuc tri tai xe = 0.499996, ye =0.290785

Bai s8 77 Tim cyc tri cia ham hai bién f(x, y) bing phuong phap
gradient.

Bai giai Cho ham hai bién f(x, y), viéc tim cyc tri cvia ham f(x, y)
dén dén viéc giai hé phuong trinh:

frx,y) = 0 va fiy(x,y) = 0

Néu f(x, y) da cho thi ta tinh cdc dao ham riéng va bai té4n tim cuc
tri din tdi tim nghiém cta hé phuong trinh. Viéc tinh cdc dao ham cép
2 thudng dai, tuy nhién ta cd thé diing mét chu trinh lap theo phuong
phép gradient nhu sau :

Trén mat f(x,y) ta tim mét cuc tidu theo hudng cd do ddc 16n nhit,
nghia 1a theo hudng Vf. N&u f(x,y) cd cue ti€u tai xm,ym ta cd qud trinh
lap :

xi+1 = %i - wif’x(xi,y1)
yiel = yi - wif y{xs,yi)

u; cd thé xdc dinh & mdi budc tinh.

Néu chon h 1a budc lap cdc gradient theo phuong phap x va y duoe
xdac dinh nhu sau

i

gradx = f(x+h, y) - fix-h, y)

f(x, y+h } - f {x, y-h)

grady
grad =(gradx’ + grady)'?
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Qué trinh tinh lap theo thuat toan sau :
Xj+1 = xj - lL.gradx [ grad
vi+1 = i - Lgrady / grad
trong do | la khoang cach cho trudec.
Chudng trinh tim cuc tri cta ham hai bién theo phuong phap
gradient gom cdc budc sau :
- Dinh nghia ham cin tim cyc tri, 8 day f = (x+y)sinx.siny
- Cho cdc can dudi x1, yl, budc h, khoang cdch 1, Imax
- T8 chie chu trinh tinh lap theo phuong phap gradient.

' CT77 Chuong trinh tinh cuc tri pp.gradient */

#include <stdioh =
#include <math.h>

float Hamf{float,float);

void main(}

{

int 1, 0K = 0;

float 1,lmax h x1,yl,xm,ym,gradx,grady,grad;
printf("\n Tinh cuc tri ham 2 bien pp. gradient ");
printf("n Cho can xl = "); scanf("%f",&x1};
printf("\n Cho can yl = "); scanf("%{",&yl);
printf{"in Cho buoc h = "); scanf("%f",&h};
printf("\n Cho khoang cach 1= ");scanf("%{",&I);
printf("in Cho lmax = "); scanf("%{",&lmax};
xm = xl,ym = yl;
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for(i=0;'0K;i+ +)

{
ifi> 1000}

{ OK = 1;

printf("n Tinh toan qua dai \n *);

}
gradx = Ham(xm+h,ym)-Ham(xm-h,ym);
grady = Ham{xm,ym+h)-Ham(xm,ym-h);
grad = sqri(gradx*gradx+grady*grady);
xl = xm, yl = ym;

1*= 2;
if( grad!= 0)
{
do
{
l /= 2;

xm = xl-1*gradx/grad;

ym = yl-1*grady/grad;

if(l<imax} OK = 1;

}

while(Ham(xm,ym) < Ham(xl,y1});

b
else OK = 1;
}
printf("n Cuc tri tai xm =%f ym =%f"xm,ym);
getch();
return;

}
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/* Ham can tim cuc tri */
float Ham({float x, float y)
{

return(x +y)*sin(x)*sin{y);

}

K6t qua chuong trinh CT77 nhu sau :

Tinh cuc tri ham 2 bien pp. gradient

Cho can xl = -2

Chocan yl = 2

Cho buoc h = 0.001

Cho khoang cach [ = 10

Cho Imax = 15

Cuc tri tai xam = -0.232233 ym = 3.767767
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Chuong 9

PHUONG TRINH VI PHAN

Trong chuong nay trinh bay moét s6 thuat toan va chuong trinh giai
gan ding phudng trinh vi phan c4p moét va hé n phuong trinh vi phan
cdp mot bai todn so kién (Bai toan Cauchy).

Cho phuong trinh vi phan (PTVP) cdp mét dang :

y = fx,y) (D

Ta goi nghiém cta phuong trinh (1) trong khoang I 1a ham y cd dao
ham trong khoang I sao cho ¥Vx € I ¢d y'(x) = f(x, y{x)).

Viéc giai phuong trinh (1) 12 tim cdc nghiém theo so kién sao cho
phugng trinh vi phan cd mat gia tri ¢d dinh tai mot di€m cho trude.

i (; 5’;” , Vx € [ab] (2)
N&u f lién tuc trong khoang [a, b], thda man didu kién Lipschitz :
Vx € {a, b] Vuv € R thi | f(x,u) - fix,v) | = L| u-v| , L>0
phuang trinh vi phan (2) cd mét nghiém duy nhét la y.

Nghiém bing sd cua PTVP (2) 1a day s8 vy, ya, ... , yN 14 cac gia tri

gan ding cta cic gia tri chinh xac y(x}), y(x2), ... ,y(xn) cua nghiém
chinh xdc y & N di€m xi;<xz <.. <xn cla khoing [ab] vai bude
hi=Xj+1-xi , i = 0, ..., N-1 v8i xo = a ¢d the la hiang s6 hoae khéong.
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Céac phuong phédp giai gin ding cd budc khang doi dude dac trung
bang viéc dé tinh todn mot gid tri mai yis) chi cAn théng tin tai mot
diém (xi, ¥i).

Céc phuong phdp c6 bude thay d6i dugc dac trung bing viée tinh
todn O gid trj m6i yis1 cln thong tin & nhidu budc trude va mot quéd
trinh ngoai suy.

Bai 88 78 Giai phuong trinh vi phan cip mét y' = f(x,y)} théa mén
so kién y(xo) = yo bang phuong phap Euler.

Bai giai
Phuong phap Euler 1a phuong phép ghn ding cd bude h khong déi
theo cong thie lap :

yirl = ¥ + hflxpy) ,i =0, ..., N-1
Sai 88 cia phuong phép co h?,

Dé t& chife chuong trinh giai PTVP cfip mot theo phuang phap Euler
CT78 gdm cAc bude sau :

- Xdc dinh ham y = f(x,y)

- Cho khoang tich phan [a,b] va so kién x,, yo

- T8 chiie tinh lap theo cong thic Euler va ghi két qua cdc gi4 tri
yilxi).

* CT78 Chuong trinh giai PTVP pp. EULER */
#include<stdio.h>

#include<math.h>

float ham(float);

void main()

{

int i,m;
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float abh,x0,y0,cl,c2;
fleat x[100],¥[100];
printf("n Giai PTVP pp.Euler ");
printf("in Vao du lieu®);
printf("\n Cho gia tri dau a ="};scanf("%{*,&a);
printf("\n Cho gia tri cuoi b=");scanf("%f",&b),
printf("in Cho so buoc m =");scanf("%d",&m);
printf(™n Cho so kien x0 =");scanf("%{",&x0);
printf{"\in Cho so kien y0 =");scanf("%{",&y0);
h=(b-a)/m;
x[0] = x0;
yl0] = y0;
printf("\n Bang ket qua ");
for{ i=0; i<=m;i++)

{

xfi+1} = x[i]+h;

yli+1] = yli}+h*ham(x]i});

printf("\n %-10.3f %-10.3f" xI[il,y[il};

}
getch();
return;

}

/* Ham can giai */
float ham(float x)

{

return exp{-x)*sin{x});
}
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Ta dugc bang két gqud sau day :

Giai PTVP pp. Euler
Vao du lieu

Cho gia tridav a = 0
Cho gia tri cuoi b = 2
Cho so buoc m = 10
Cho so kien x0 = 0
Cho so kien y0 = 0
Bang ket qua

0.000 0.000
0.200 0.000
0.400 0.033
0.600 0.085
0.800 0.147
1.000 0211
1.200 0273
1.400 0.329
1.600 0.378
1.800 0.418
2.000 0.450

Bai s8 79 Giai phuong trinh vi phan cdp mét y’ =f(x,y) théa man
so kién y’ (x0) = yo bAng phuong phap Euler cai ti¢n,

Bai giai
Phuong phdp Euler cai ti&n 1a phuong phép gdn ding cd budc h
khéng d6i theo cong thic lap sau day :
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C1 = hfix,yi)
Cr = hf(xi+}i1 , ¥i+Cp} i=10 ...,N-1
yirl = ¥i + 3 (C1+C2)

sai s§ clia phyong phap cd h3:

Chuodng trinh CT79 gbm cdc budc sau day :
- X4c dinh ham y’ = f(x,y)
- Cho khoang tich phan [a, b] va so kién y'(xo) = yo
- T8 chiic tinh lap theo phuong phap Euler cai tién.

f* CT79 Chuong trinh giai PTVP pp. Euler cai tien */

#include<stdioh>
#include<math h>
float ham(float);

void main()

{

int i,m;

float a,b,x0,y0,h,c1,c2;

float x[100],y[100];

printf("in Vao du lieu");

printf("n Gia tri dau a = ");scanf("%f",&a):
printf("n Gia tri cuoi b = ");scanf("%f",&b) :
printf("\n So buoc m = "); scanf("%d",&m);
printf("n So kien xo ="); scanf("%f",&x0);
printf("\n So kien y0 = *); scanf("%f",&y0);
h = (b-a)/m;
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x{0] = x0;
yl0] = y0;
printf("\n Bang ket qua"),

Il

for{ i=0; i<=m;i++)
{
x[i+1] = x[i]+h;
el = h*hamixli]);
c2 = h* ham(x[i]+h);
yli+ 1] =yli]+(cl+c2)/2;
printf("n %-10.3f %-10.3f" x[il,y[il);
}
getch();

return;

}

float ham(float x)
{
return exp(-x)*sin(x);

}

Két qua ta dudge bang bang gia tri yi (x;).

Vao du lieu

Gid tri dau a = 0
Gia tricuoi b = 2
So buoe m = 10
So kien x0 = 0
So kien y0 = 0

237



Bang ket gua

0.000 0.000
0.200 0.016
0.400 0.059
0.600 0.116
0.800 0.179
1.000 0.242
1.200 0.301
1.400 0.354
1.600 0.398
1.800 0.434
2.000 0.463

Bai s6 80 Giai phuong trinh vi phan cdp mot y' = f(x,y) thod man
s¢ kién ¥'(xo) = y, bing phuong phip Runge - Kutta.

Bai gidi Nghiém gan ding cia PTVP cdp mdt trong khoing [a,b],
budec h=x;¢1 - xi thda man so kién y'(xo) = yo duge tim theo céng thic
Runge - Kutta cfp 4 :

C1 = hfl(x;yi)
1 1
C> = hf( xi+3 h,Yi+§ Ci
1 1
Ca = hf( xi-l‘-z- h, yi+§ Ca) i=01, ..., N1

Cs = hf( xi+h,yi+C2)

1
Yitl = ¥i +E C; + 2C2 + 2C3 + Cy)

-

Sai s8 cia phuong phdp cd h’.
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Chuang trinh CT80 gém céc bude sau :
- Xdc dinh ham y’ = f(x,y)
- Cho khoang tich phan [a,b] va so kién xo, yo
- Tinh lap theo c6ng thic Runge - Kutta c&p 4.

Ta nhin thiy sai s8 clia phuong phap gidam di khi s8 di€m tinh N
tang lén, nghia 12 budc h nhé di. Tuy nhién cac phuong phép cd bude
khong d6i nhu Euler, Fuler cai tién va Runge - Kutta c6 nhuge di€ém
la sai s8 gap phai ngoai sai s6 phuong phdp con phai k& tai sai s§ lam
tron cla méy tinh, khi s6 diém tinh N tang sai s& phuong phap giam
di nhung sai s6 lam tron ting lén. Do d¢ déi vai méi phuong phap tinh
cd mot gia tri N t6i vu khong duge vugt qua. Gid tri N phu thude vao
ham f vA vao mdy tinh.

/* CT80 Chuong trinh giai PTVP pp.Runge-Kutta */

#include<stdic h>
#include<math h>

float ham(float);

void main()

{

int i,m;

float a,b,x0,y0,h,k1,k2 k3 k4;

float x[100],¥{1001;

printf("\n Phuong phap RK 4");

printf("\n Vao du lieu ");

printf("\n Gia tri dau a = ");scanf{"%f", &a);
printf("in Gia tri cuoi b= ");scanf{"%f",&b);
printf("in So buoc tinh m= ");scanf("%d",&m);

239



printf(™\n So kien x0 = "):scanf("%f",&x0);
printf("in So kien y0 = "};scanf("%f",&y0);
h = (b-a)/m;
x[0] =x0;
¥l0] =y0;
printf(™n Bang ket qua ");
for (i=0ji<=m;i++)
{
x[i+1] = x[i]+h;
kl = h*ham(x[i]);
k2 = h*ham(x[i]+h/2};
k3 = h*ham(x[i]+h/2);
k4 = h*ham(x[il+h);
yli+1] = ylil+(kl+2*k2+2%k3+k4)/6;
printf("in %-10.3f %-10.3f" x[il,¥{i]);
}
getch();
return;

}

float ham(float x)
{
return exp(-x)*sin{x} ;

}

Ta duge két qua chuong trinh CT80 :
Phuong phap RK = 4
Vao du lieu

Gia tri dauw a = 0
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Gig tri cuoi b = 2
So buoc tinh m = 10
So kien x0 = 0

So Rien yO0 = ¢

Bang ket qua

0.000 0.000
0.200 0.017
0.400 0.061
0.600 0.119
0.800 0.182
1.000 0.246
1,200 0.305
1.400 0.358
1.600 0.402
1.800 0.438
2.000 0.467

_ Bai 88 81 Giai hé phuong trinh vi phan ¢dp n thoa man so kién
¥y =y

Bai giai Phuong trinh vi phan (PTVP) cdp n cd thé dua v@ hé n
PTVP cdp mét dang :

¥i = g, y, ., ¥n)

¥y2 = g, y1, ., ¥n)
(1)
¥n = gnlx, y1, ..., ¥n)
trong dd : g1, .., gn la cic ham cla x, y1, ¥2, ..., ¥n

¥l, -, ¥n la cdc ham bién s6 thyc cia x
¥'1,...yn la edec dao ham cdAp mdt cda ciac ham yi,...,yn.
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Ta goi nghiém clia hé PTVP c4p moét trong khoang I ctia khang gian
thuc R 1a cde ham y = (y|, ..., yn) c6 dao.ham trong khodng I sao cho
vii moi x thude [ ta cd

y'(x) = gix, yx)

Giai hé PTVP (1} 12 tim toan bg cac nghiem nay. Giai he PTVP (1)
theo cde digu kién diu :

y = g(x,y)

y(a) — Y.'i X e [a)b] ! (2)

né&u g lién tuc trong khoang [a, b] va thoa man digu kién Lipschitz
hé {2) cd nghiém duy nhit. Nghiém s6 cua hé (2) 12 mot day cdc vecto
Y1, .., Yy lam gan ding cdc gid tri y(x1), ..., y(xN) clia nghiém chinh xac
¥ 0 N diém x| <x; <.. <xN ctia khoang [a,b] véi budc hi = xis1 - xi ,
i=0,.,N-1vax,=a

Ta dung thuat todn tinh 1ap theo Runge - Kutta cdp 4 nhu sau :

C1 = hg(x,Yy
Cz = hpgix; ~1-hY-+lC)
2= g(x;+2 » X 9 1
1 1
Cy = hg(xi+§ h,Y.-+§ Cs) i=20,1, .., N-]

Cs4 = hg(xi+ hYi+ Ca)

1
Yirl = Y +35 (C;i + 2C2 + 2C3 + Cy)

Trong chuong trinh CT81 hé PTVP cdp n duge xac dinh bing ham
G ¢6 dang :

void G ( int n, double x, double * y, double * w )

vi dugec minh hoa bang hé 2 PTVP cdp mdt :
y1=1-2y/
Y2=y1-y2-1 + 2yi/x
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véi x € [1,2] théa méan sd kién :
yi{l) = 1/3 va
¥y = -1/3

yii{xo}

y2ixo)

Chuong trinh CT81 gbm cac budc :
- Xac dinh ham G 1a hé n PTVP cap mot cin giai.
- Cho sa kién bai toan.
- Cho buée tich phan h va khodng nghiém [a,b]
- Dung chu trinh for d€ tim nghiém ghn ding cta hé PTVP (2)

theo phuong phap Runge - Kutta cip 4 va in cde két qua :

yilx1), ..., y1(xq)
yalx1), ..., ya(xa)

yalx1), ..., yn(xq)

/* CT81 Chuong trinh giai he PTVP cap n pp Runge-Kutta 4 ¥/
#include<stdioh>

#include<math.h>

#define N 21

typedef double vec[N];

vec cl,c2,c3,c4,y,v,w;

void G{int,float,double* double*);

void main()

{

int iknl;

float x,x0,h,t;

printf("\n Cho so phuong trinh n = ");scanf("%d",&n);
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printf("\n Cho buoc h = "); scanf("%f",&h);
printf("\n Cho so kien x0 = ");scanf("%f",&x0);
/* Phuong phap Runge-Kutta cap 4 */
for(l=1;1<=n;l++)
{ printf("\n Cho so kien y[%d]= " 1);
scanf("%f, &t);y[l]l= t;
}
x = x0;
for{ i=Li<=100;i++)
{G(n,x,y,w);
for(k=1;k<=n;k++4)
{
cllk} = h*wlk];
vikl = ylk)+clfk]l/2;
}
G{n,x+h/2,v,w);
for(k=1;k<=n;k++)
{
c2[k] = h*wlk};
v[k] = ylkl+c2[k}/2;
}
G(n,x+h/2,v,w);
forlk=1k<=n;k++)
{
3k} = h*w[k];
vlk] = yik}+c2[k];
}
G{n,x+h,v,w);
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foritk=1k<=n;k++)

{

cdfk] = h*wkk];
ylk]=y[k]+(c1[k]+2*c2[k]+2*c3[k]+ c4[k])/6;

printf("\n x

}

x += h;

}

getch();

return,;

}

%f y[%d] = %fin"xkyk]);

void G( int n,float x,double *y,double *w) /* PTVP dang chuan */

{

w[l] = 1-2*y[1}/x;
w[2] = y[1}1+y[2]-1+2*y[1}/x;

}

Ta duge k&t qua chuong trinh nhu sau :

Cho so phuong trinh n = 2
Cho buoc h = 0,01

Cho so kien x0
Cho so kien yl
Cho so kien y2

x

X
X
X

-

il

i

1.000600
1.160600
1.300000¢
L.700000
2.600000

L

1

0.333
-0.333

yI = 0.333333
yl = 0.366666
yI = 0.433333
yl = 0.566666
vyl = 0.666666

y2 = -0.333333
y2 = -0.366666
y2 = -0.433333
y2 = -0.566666
¥2 = -0.666666
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Chuong 10

XAC SUAT THONG KE

Bai s8 82 Tim phan bd nhj thuc biét sd phép thir n = 10, xde sudt
xuAt hién bién c6 nglu nhién trong méi phép thit p = 0,45, x = 4.

Bai giai Bién ngiu nhién x cd thé nhan cdc gia tri nguyén 0, 1, 2,
... 1. Xéc sufit d€ trong n phép thi bign cf xuft hién x Ian duge tinh
theo cong thic Bernouille :

Prn = C: pq" ¥, trongdd q = 1p
Tinh t8 hop chép x trong n phan tit duge tinh theo cong thie :
» n!
7 xNn—x)!

do dd ta duge :

_ n. X oy AA=X
Pun = x!{n—x)! p.(1—-g)

Chuong trinh phan bs nhj thic gbm cdc budc sau

-Doc s6 lan thit n = 10, x4c sudt p = 0,45 , bién cf xudt hign x=4
sau do goi ham tinh giai thita.
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.Dats; = nl, s =xl, x3 = (n-x}
- Diung ham pow d€ tinh cdc ham md : 54
85
Két qua ta duoc phén b6 nhij thic :
51

B = .84.5
sz83 Y 3

/* CT82 Chuong trinh tinh phan bo nhi thuc */
#include<stdioh>

#include<math.h>

ficat GIAITHUAC(int);

void main{)

{

int n,x;

float p,sl,s2,s3,s4,s5,nt;

printf("\n So phep thu n = "); scanf("%d", &n);

pow{(p,x)
pow(l-p, n-x)

printf("\n So lan xuat hien bien co x = ");scanf("%d",&x);

printf("\n Xac suat xuat hien x p = "};scanf("%{",&p);

sl = GIAITHUA(n);
s2 = GIAITHUA(®x);
s3 = GIAITHUA(nx);
s4 = pow(p,Xx);

s& = pow(l-p,n-x};

nt = s1*34*s5/(s2*%s3);

printf{"\n Phan bo nhi thuc : %f ",nt);
geteh(};

return;

}
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/* Tinh giai thua */

float GIAITHUA(int n)

{

if(n==1 || n==0)
return(l);

else
return(n*GIAITHUA(n-1));

Két qua chuong trinh CT82 nhu sau :

So phep thun = 3

8o lan xuat hien bien cox = 4
Xac suat xuat hien x p = 0.45
Phan bo nhi thuc : 0.238367

Bai s8 83 Dung phan bd Poisson dé tinh trong 1000 trang sdch cd
100 1&i in sai. Tinh xdc suft d€ khi ldy ngdu nhién 1 trang cd khong qua
4 18i.

Bai giai Phan b8 Poisson cho bdi bi€u thuc :

m
a~  _
P(X,Y)=Fea
- 1 '
trongbixnaya:—ﬁE:O,l ,ym=4

Chuong trinh gdm cdc bude sau :
- Doc tit ban phim s6 16i m = 4, a = 0,1
- Xay dung ham GIAI THUA (m)

248



- Dung ham mi pow d€ tinh a™

m
- Tinh phan b8 Poisson theo cong thuc - e

a

/* CT83 Chuong trinh tinh phan bo Poisson */
#include<stdioh>

#include<math h>

float GIAITHUA(Int);

void main()

{

int m;

float a,P;

printf("n Cho m = "};scanf("%d",&m),
printf("n Cho a = ");scanf("%f",&a);

P =pow(a,m)*exp(-a)/GIAITHUA(m);
printf("\n Phan bo Poisson P = %" P):
getchi);

return;

}

/* Ham giai thua */

float GIAITHUA(int n)

{

ifln==1)|n==0)
return(1);

else

return(n*GIAITHUA(n-1));
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Chudng trinh CT83 cho két qua nhu sau :

Chom = 4
Choa = 0.1
Phan bo Poisson P = 0000004

Bal s6 84 Bién ngiu nhién x; cd xdc sufit pj cho theo bang phan b6
xi , pi . Tim ky vong todn hoce, phuong sai, do lech quan phuong cia céc
bién vdi s6 a cho trudc bat ky.

Bai gidi Ky vong toan hoc ciia edc bién nglu nhién duge xdc dinh
thec cong thuc :

H

Mx) = E XiPi

=1

trong dé x; 1 bién thy i, pi 12 xac suft xudt hién bién x;
Phudng sai : D(x) =Mix - M(x)}? = Mi(x-a)?] - (M-a)?
Db léch quan phuong : o = VD(x)
Chuong trinh gdm cac budc sau :

- Doc bang x{i}, pli), s6 a, n, tit ban phim.

- Tinh ky vong toan hoc M(x) theo thu4t todn tinh mot téng (xem
CT23).

"
- Tinh Dy = ¥ pi (xi—a)’ va tinh phuong sai D{(x) theo thust
todn tinh mét tdng!=!

- Cuéi cung tinh d6 léch quan phuong va ghi két qua.

/* CT84 Chuong trinh tinh ky vong va phuong sai */
#include <stdic h >

#include<math.h>
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void main?)
{
int i,n;
float d,d1l,m,a,sigma;
float x[100},p{100];
printf("\n Cho so lan thuy n = ");seanf("%d", &n);
printf("n Cho s0 a = ");scanf(" %, &a);
printf(" Vao bang x[i] ");
for(i=1;i< =n;i++)
{
printf("nx[%d] = “iYscanf("% £, &x[i]);
printf("in p[%d] = ",i); scanf("% " &plil);
}
m = Q;
dl = 0
for (i=1l;i< =nji++)
{
m += x[i]*pfil;
dl += pli}*(x[i]-a)*(x[i]-a),
d = abs(dl-(m-a)*(m-a));
sigma = sqrt(d);
}
printf("n Ky vong toan hoc m = %1, m);
printf("n Phuong sai d = %f',d);
printf(\n Do lech quan phuong s =%{" sigma);
getch();
return;
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Ké&t qua chuong trinh néu cho bang gia tr

xf1] = 1 pil] = 0.2
xf2] = 2 pl2] = 6.3
x(3] = -1 pl3] = 0.3

x(4] = 25  p[4] =04
x(5] = 1.5 pl5] = 0.1

a=2
ta tim duge :
Ky vong toan h;)c m = 1.650000
Phuong sai d = 2.000000

Do lech quan phuor;g s = 1414214

Bai s§ 85 Xdc dinh hé s6 tuong quan gitta hai bi€n ngiu nhién x va
y. Ki€m tra xem mdi lien hé gilta x va y cd du tin cay khong.

Bai gidi Hai bién ngiu nhién x va y dang vecto n phan ti x(i) va
y(), 0=i=n c6 tudng quan vdi nhau. D& x4c dinh h¢ s8 tuong quan giva
hai bién ta dp dung céng thic :

Cxy
Ro =
A Ox.g}.l
1 n
trong do : CWEHngyi—§§
i=1
S N
X=; Xi Y=H_EY1
=1 =1
1 n 1”
1——-2(:(12—:&), \ZEZ(YT—y)

va ki€m tra digu kién | Ry |[. VR—=1 = 3 thi lién hé giia cdc bign x(i)
va yli} 1a tin cay.
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Chuong trinh gdm céde céng viée sau :
- Doc céc vecto x(i) va y(i) tir ban phim.
- Tinh trung binh e6ng X va y theo thuft toian tinh mat t8ng.
- Tinh cdc d6 léch quan phuoang o va oy .
- Tinh hé s8 tuong quan Ry, va kifm tra didu kién lién hé tin cay
| Ry |. yn=T = 3

/* CT85 Chuong trinh tinh he so tuong quan */
#include<stdio.h>

#include<math.h>

void main()
{
int i,n;
float t,re,cxy,cxyl,sigmax, sigmay,rxy,
sigmax],sigmayl,x1,yl xtb,yth;
float x[100],¥[100];
printf{"\n He so tuong quan giua hai bang du lieu ");
printf{("\n Vao du lieu "};
printf{™n Cho sc bien n = "}; scanf("%d",&n);
printf("in Vao bang x[ily[i}"};
for(i=1;i<=n;i++)}
{
printf{™n x[%d } = "i);
scanf("%f" &x[i} ;
printf("in y{%d ] "
scanf("%{",&yli]);
}

—
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x1=0 ;¥1=0;sigmax=0;sigmay==0;exy=0;

for{i=1;i<=n;i++)}

{

x1=x1+x[i};
yl = yl+ylil;
}

xth = x1/nytb = yl/n;
printf("xtb = %f ytb = %f"xtb,yth);
for(i=1;i<=n;i++)

{exy = cxy+x[i)*ylil;}
exyl = exy/m-xtb*yth;
printf("n exyl = %f ", exyl);
for(i=1;i<=n;i++)

{ sigmax = sigmax+x[i]*x[i]-xtb*xtb;}
sigmaxl = sqrt{abs(sigmax/n}};
printf("in sigmax] = %f",sigmaxl),
for(i=1;i<=nji++)

{ sigmay = sigmay+yl[i]*ylil-ytb*ytb;}
sigmayl = sqrt(abs(sigmay/n));
printf("\n sigmayl = %f",sigmayl),
rxy =cxyl/(sigmaxl+sigmayl);

t = sqrt(n-1);

if(abs(rxy*t)>=3)

printf("\n Lien he tin cay rxy = %f{',rxy);

else printf("\n Lien he khong tin cay rxy = %{"rxy);
getch();

return;

}
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Két qua chuong trinh néu cho cac bang gia tri :n = 5

xf1} = 1 yf1l] =2
xf2] = -1 ¥i2] = 3
xf8] = 0 yi3] = -1
xf4] = 3 yid4] = 1
xf5] = 2 ¥6] =2

xtb = 1.000000  ytb = 1.400000

exyl = - 0.200000

1414214

sigmayl = 1.000000

Lien he khong fin cay rxy = - 0.082843

sigmax1l
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Chuong 11

MOT SO CHUONG TRINH
XU LY VAN BAN, QUAN LY
VA UNG DUNG

Chuong nay trinh bay mot s8 chuong trinh xit ly van ban, quan ly
va mot s§ bai toan ing dung clia ngdn ngit C. Phan gidi thich chuong
trinh da duge dua vao van ban chuong trinh nén 13i giai thich dai trong
chuong nay la khéng chn thist.

Bai 88 86 Lap trinh in t& lich thé ky.
Bai gidi D€ cd mét td lich cin céc dir lidu sau :
Thé& ky, nam, thang, s ngay trong tuln
Lich chia lam hai phiin. Phain mét cin thit xem thang ¢6 30 hay 31
ngay. Thang hai 1 thang ngoai 16. Trong phan hai chi c¢ hai thang c6

30 ngay la thang 9 va thang 11, didu phan chia nay lam don gian
chuong trinh. Ddng thoi cing tinh d&n nam nhuan.

* CT86 Chuong trinh lich the ky */
#include <stdioh>

#include <conio.h>

#define NO "CHU NHAT"

#define N1 "Thu Hai”
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#define N2 "Thu Ba"
#define N3 "Thu Tu"
#define N4 "Thu Nam"
#define N6 "Thu Sau”
#define N6 "Thu Bay"
int ngaytuan; /* 1.6 ¥/

int ngay; M 1.31%
int thang; *1.12 ¥
int nam; /* 1..3000 */
int theky; /* 0..30 */

int NgayThu(int ,int ,int ,int };
void InDate(void);
int NamNhuan(int );

void main()
{
clrser()
printf("\nit\t't\ttLICH THE KY DEN NAM 3000");
printf("\nHay cho nam can lap LICH");
printf("nNAM : ");
scanf{"%d",&nam);
printf("n\MWIVANAM @ %6d\n\n", nam);
printf("\n Thang Gieng Thang Hai ");
printf(" Thang Ba Thang Tu "}
printf("" Thang Nam Thang Sau\n");
for (ngay=1;ngay<=31;ngay++)

{

for (thang=1;thang< =6;thang+ +)

257



if (tthang?.2)==01
if (thang==2)
if tngay>28)
if {(ngay==29) && (NamNhuan(nam)})
InDate;
else printf(" ");
else InDate;
else if (ngay==31) printf(" ");
else InDate;
else InDate;
printf("n");
}
getch();
printfi"\n");
prin¥f("\in Thang Bay Thang Tam ™;
printf(" Thang Chin Thang Muoi *);
printf(" Thang Mot Thang Chapin");
for (ngay=1;ngay<=31;ngay+ +)
{
for {thang="7;thang< =12;thang+ +)
if ((thang==9) || (thang==11)) && (ngay==31)
printf(" "),
else InDate;

printf("in");

getch();
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int NgayThu(int ng,int th,int n,int ngthu}

{
int nb,an;
if {th > 2) th = th-2;

¥

else

{
th = th + 10;
n=mn-1;
}
an = n%100;

theky = (int)(n/100);

nb = (int){({13*th-1)/5)+(int){an/4) +(int) (theky/4)
ngthu ={(nb+an+ng-2*theky)%7);

return{ngthu);

}

void InDate(void)
{

NgayThu(ngay,thang nam ngaytuan);

switch {(ngaytuan}

{

case ( : printf(" %3d %9s",ngay,N0O);

break;

case 1 : printf(" %3d %9s",ngay,N1)

break;

case 2 : printf(" %3d %9s",ngay,N2);

break;

case 3 : printf(" %3d %9s",ngay,N3);

break;
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case 4 : printf(" %3d %9s" ngay,N4);

break;
case 5 : printf(" %3d %9s",ngay,N5);
break;
case 6 : printf(" %3d %9s",ngay,N6);
break;
}
getch();
}
int NamNhuan(int n)
{

if ((n%4)==0) return(l);
else return(0);

}
Bai s 87 Xay dung ham dé€ ki€m tra dii liéu vao cg phai 1a s6
nguyén hay khéng.
Bai giai Ta x4y dung 3 ham kifm tra viéc vao dir lisu :
void VaoSolfint * p) cd d6i s6 1a kigu nguyén, tra vé mot void.
int VaoSo2(void) o6 d&i sG ki€u void, trd v& mot ki€u nguyén.

int VaoSo3(char * thongbao, int * p, int sai_max) cd di€m s8 lan
vao sai cho phép.

/* CT87 Ham de quy - kiem tra so lieu vao la so nguyen */

#include <stdioh>

#define max 10 /* s0 dai nhat o 10 chu so *f
void VaoSol(int *);

int VaoSo2(void),

int VaoSo3{char *,int * int);
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main{)

{

int n;

const solanvaosaj = 3; {* Cho function VaoSo3

Neu vao sai > 3 lan thi stop chuong trinh - cho VaoS63 *
printf("nCho mot so (kieu 1) : ");

VaoSol(&n);

printf("\nSo vac dung la : %d\n",n):
getch(};

printf("nCho mot so (kieu 2) : ");
n = VaoSo2(};

printf("\nSo vao dung la : %din",n);
getch();

/* Vao kieu thu 3 */
n = 0 ; /* Khoi tao lai n */
if (VaoSo3("Cho mot so (kieu 3) : ",&n,sclanvaosail != -1}
printf("inSo vao dung la : %din",n};
else printf("Vao sai qua tam ba ban - Stop");
getch();
return;
}
void VaoSol{int *p)
{
int kiemtra;
char conso[max+ 1}; /* Dung cho lenh fgets ,
+1 de tinh den dau ket thuc dong \O */

fgets{conso,max,stdin};
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kiemtra = sscanficonso,"%d",p}

if ('kiemtra)

{
printf("inVao sai | Moi vao lai : ")
VaoSol{p);
}
H
int VaoSo2(void)
{

int kiemtra,p;
char conso[max-+1]; /* Dung cho lenh fgets
+1 de tinh den dau ket thuc dong O */

fgets(conso, max,stdin};
kiemtra = sscanfi(conso,"%d",&p);
if (‘kiemtra)

{

printf("\nVao sai ! Moi vao lai : ");

p = VaoSo2();

}
‘return(p);
}
int VaoSo3(char *thongbao,int *p,int sai_max)
/* sai_max - so lan vao sai cho phep */
{
int kiemtra;
char conso[max+1); /* Dung cho lenh fgets-,

+1 de tinh den dau ket thuc dong \O */

printf("%s",thongbao);
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fgetsiconso,max,stdin};
kiemtra = sscanf(conso,"%d",&p};
if (!kiemtra)
if {(--sai_max)
return(VaoSo3("Vao sai ! Moi vao lai : ",p,sai_max));
else return(-1);
else return(0};

}

Két qua CT87 nhu sau :

Cho mot so ((kieuw 1) : 15
So vao dung la : 15

Cho mot so ( kiew 2 ) : 25.75
So vao dung la 25

Cho mot so ( kiew 3 ) : ab

Vao sai ! Moi vao lai ;

Bai s& 88 Lap trinh mot td hda don
Bai giai Mat to¢ hda don thutng cdé cac muc sau day :
- 85 thu tu
- Tén logi hang
- 56 lugng hang
- Don gia
- GGiad tién loai hang

- Téng gia tién cia hda don.
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Chuong trinh CT88 gom viéc vao dit ligu dang mang chia tén loai
hang, don gia. s¢ lugng va can thuc hién tinh tign ting loai hang va
tong tién cia hda don theo thuat toan tinh tdng mot day s5 ( CT23 )
va in két qua.

/* CT88 Chuong trinh lap hoa don */
#include <stdioh>

#include <conioh>

#include <etypeh>

#define MAX 50 /* so chung loai hang */

void main(}

{

int i,n;

char OK,Hang[11]); /* Ten hang so ky tu dai nhat la 11 */

float Dongia[MAX}, Soluong[ MAX], Tien[MAX]:

float Tongtien;

clrser();

i=1;

OK ='C; /* Dung de xac dinh so chung loai hang */

do
{ .
printf("nTen loai Hang{%d] : ",i);scan{("%s",Hangfi]);
printf("\n Don gia[%d] : "ih;scanf(" %", &Dongial[i]);
printft™n So luong[%d] : "i);scanf("% ", &Soluong[il);
i++;
printf("\nCo vao hang khac nua khong (c/k) : ");
getchar(),
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if (toupper(getchar(})=="C"
OK = 'C
else
0K = 'K

}
while (OK=="C");
n =i
printf("n\n CHUONG TRINH LAP HOA DON 7,
printf("\n\n\nn —----- HOA DON --—-—-- Y
printf("\n * No * Loai hang * So luong * Don gia USD * Tien

USD *");

i=1,
Tongtien = 0,
while (i < n)

{

Tien[i}] = Dongialil*Soluongfi];

Tongtien = Tongtien + Tienli];

printf(n %3d %8s %15.2f %15.2f %15.2(i,Hangli],Soluongfil,

Dongiali), Tienli]);

i++;

}
printf("in\n Tong so tien : %25.2f ", Tongtien);
getch(};
return,

}

Theo CT88 ta 6 tir hda don nhu sau :
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---HOA DON---

+ No ™ Loai hang * Soluong * Don gia USD * Tien USD

1 moto 2.00 1540.00 3080.00

2 radio 3.00 150.00 450.00

3 tivi 1.00 420.00 420.00
Tong so tien : 3950.00

Bai s8 89 Lap trinh in cdc kidu ké khung ky ty db hoa ma ASCIL.
Bai gidi
256 ky tu cua ma ASCII duoce bigu dién nhy sau -

Gia trj hé hexa cla ky tuy Tén coa ky ty [ chi co
vOi chc ky iy didu khin)

o6 ack

!

LF &

J bt
Phim tao n&n ky ty phéi LGié tri hé thap phan cua

hop vdi phim Ctri ky ty

Béng cdch bs tri cic gid tri hé hexa caa cac ky tu theo vi tri toa dé
mén hinh ( & ché d6 van ban ) ta cg thé tac nén nhiing kidu in theo ¥
mudn.

Cace chudng trinh soan thao van ban tiéng Viét nhu BKED, Vietstar
ciing duge xay dung theo nguyén ly nay.

* CT89 Cac kieu ke khung dung ky tu do hoa ma ASCIT */
#include <stdio.h.>

#include <conioh>
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void maint)

{

int 1,k;

int *}

char a[255]};

clrser(}; |

print{("\inxDBxDBxDBx DB« DB DBxDBxDBxDB™;

printf("\nixDBDB xDBxDB"):

printf("in\xDB%DB wDBxDB"):

printf("n'xDB\x DB DB%DBxDB\xDB\xDBxDBwDB");

printf("n");

printf("inxCPxCD'xCDxCB%CDwCDxCBxCD'xCDxCDwCD
xCBxCDwCD'wxBB"),

printf("in\xBA «xBA WwBA xBA xBA");

printf("inxCOXCD%CDw CExCD'wCD'xCEWC DixCI'xCDxCD
xCExCDwCDxB9");

printf("in\xBA \xBA xBA xBA \xBA");

printf("nxC8xCDxCDxCARCDCDxCAXCDxCDxCDWCD
wCAXCD%CD=BC");

printf("\n");
/* Ke khung kep ¥/

printf("n\xC9"; /* Goc trai tren Alt+201 = "E" = so hex C9 */
for (i=1;i<79i++)

printf("wCD"); /* In 78 net kep ngang N 206 "I" = CD ¥/
printf("xBB");  /* Goc phai tren N 187 "»" = BB ¥/
printf("\xBA"); /* Canh ben N 186 ™" = BA ¥/
for (i=1;i<79;i++)

printf(" ");
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printf("ixBA"},
printf("xBA™),
for (i=1;i<79;i++)
printf(" "}:
printf("xBA"),
printf("xC8";  /* Goc trai duci N 201 "E" = C8 ¥/
for (i=1;i<79i++)
printf("xCD");
printf("xBC"); /* Goc phai duoi N 188 "I/ = BC %/

/* Ke khung den */

printf("\nixDA");

for (i=1;i<79;i++)
printf("xC4") ;

printf("xBF");

printf{"xB3");

for (i=1;i<79;i++)
printf{" "};

printf("xB3");

printf("xB3");

for (i=1;i<7%i++)
printf(" ");

printf("xB3");

printf("xC0"};

for (i=1;i<79;i++)
printf{"xC4") ;

printf("xD9");

print{("\n");



/* In bang ma ASCII */

printf("inIn lan dauin");

getch();

i=0;

{

printf("n%d = %00 %d = %01 %d = %02 %d = x03 %d = \x04
%d = w05 %d = %06 %d = %07 %d = %08 %d = x09 %d =\x0A",
i+=lLi+=1i+=Li+=1li+=li+=Li+=1i+=Li+=1i+=1i+=1);

printf("in%d = x0B %d = x0C %d = 0D %d = x0E %d=%0F
%d = %10 %d = %11 %d = 12 %d = x13 %d = k14 %d =x15",
i+=Li+=Li+=li+=li+=Li+=Li+=1i+=1i+=1,i+=1,i+=1);

printf("n%d = %16 %d = %17 %d = 18 %d = %19 %d=\x1A
%d = wIB %d = %1C %d = %17 %d = w18 %d = %19 %d=x1A",
i+=lji+=li+=1li+=li+=1i+=li+=1i+=1i+=1i+=1,i+=1);

printf("in%d = xIB %d = x1C %d = x1D %d = %1E %d=%1F
%d = %20 %d = w2l %d = %22 %d = w23 %d = x24 %d=\x25",
i+=1i+=Li+=Li+=1i+=1i+=Li+=1i+=Lli+=1i+=1,i+=1);

printf("n%d = x26 %d = w27 %d = %28 %d = %29 %d =\x2A
%d = w2B %d = x2C %d = %2D %d =%2FE %d =\x2F %d =x30",
i+=li+=1li+=1i+=1i+=1li+=1i+=1i+=1,i+=1,i+=Li+=1);

printf"\n%d = %31 %d = %31 %d = %33 %d = w34 %d = %35
%d = %36 %d = %37 %d = %38 %d = w39 %d = w3A %d =\x3B",
i+=Li+=Li+=Li+=Li+=Li+=Li+=1i+=1i+=1i+=1i+=1)

printf("\n%d = x3C %d = %3D %d = w3E %d = &3F %d =
x40 %d = x41%d =w42 %d =43 %d ='x44 %d =x45 %d=\x46",
i+=li+=1i+=1Li+=Li+=1i+=1i+=1i+=1i+=1i+=1i+=1)

geteh();

printf("n%d =\x47 %d = %48 %d ='x49 %d =w4A %d =\x4B
%d =\x4D %d =x4E %d =\x4F %d =%50 %d =51 %d=\x52",
i+=li+=1i+=1li+=li+=1li+=1i+=1i+=Li+=1Li+=1i+=1);
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printf("\n%d = 53 %d = xbd %d = %55 %d = w56 %d = x57
%d = x58 %d = wb9 %d = wHA %d = x5B %d =x5C %d =\x5D"
i+=Li+=Li+=Li+=li+=li+=1i+=1li+=1i+=1i+=1i+=1);
printf("in%d = \xbE %d = ‘x5F %d = x60 %d = \x61 %d =\x62
%d = %63 %d = w64 %d = w65 %d = %66 %d = x67 %d =\x68",
i+=Li+=1li+=li+=Lli+=Li+=Li+=1li+=Li+=1i+=1,i+=1);
printf("\n%d = %69 %d = x6A %d = ‘x6B %d ='x6D %d =\x6E
%d = x6F %d = w70 %d = %71 %d = %72 %d = %73 %d =\xT4",
i+=1,i+:1,i+=1,i+=1,i+:l,i+=1,i+=1,i+=l,i+=1,i+=1,i+=1];
printf("\n%d = 75 %d = %76 %d = %77 %d = x78 %d =x79
%d = w7A %d = W7B %d = X7C %d =x7D %d =\x7E %d =x7F",
i+=lLi+=1li+=1li+=li+=1li+=1Li+=1i+=Li+=1i+=1i+=1);
printf("\n%d = %80 %d = %81 %d = ‘x82 %d = x83 %d = x84
%d = x85 %d = x86 %d = %87 %d = "x88 %Zd = k89 %d ='x8A"
i+=Li+=Li+=li+=Li+=Li+=Li+=Li+=Li+=1i+=1i+=1);

¥

getchl(};

printfi"\n%d = \x8B %d = %x8C %d =%8D %d =%8E %d =\x8F
%d = %90 %d = k91 %d = %92 %d = x93 %d = %94 %d =x95",
i+=lji+=1li+=1Li+=Li+=1i+=1i+=1i+=1Li+=1i+=1,i+=1),

printfi"“\n%d = x96 %d = %97 %d = \x98 %d =x99 %d =\x0A
%d = w9B %d = x9C %d =x9D %d =\x9E %4 =\x9F %d =\xA0",
i+=Li+=Li+=li+=1li+=Li+=1li+=Li+=Li+=1i+=1i+=1);

printf("n%d = \xAl %d = XA2 %d = \xA3 %d = \xAd %d =
wAS %d = WA6 %d = WAT %d = xA8 %d = xA9 %d = XAA",
i+=Li+=1i+=Li+=Li+=li+=1Li+=1i+=1i+=1,i+=1);-

printf("n%d = \xAB %d =\xAC %d =xAD %d =%AE %d =\xAF
Ped =\xB0 %d =\xBl %d ='xB2 %d =xB3 %d =\xB4 %d=\xBb",
i+=lit=li+=Li+=Li+=li+=Li+=Li+=li+=1i+=1i+=1)

printf("\n%d = xB6 %d = xB7 %d =xB8 %d =xB9 %d =\xBA
%d = wBB %d =\xBC %d =\xBD %d =xBE %d =\xBF %d =xC0",
i+=li+=li+=Li+=Lli+=Li+=Li+=Li+=1i+=1i+=1i+=1);
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printf("n%d = xCl1 %d = wC2 %d = wC3 %d =xC4 %d ==(C5
%d = C6 %d = wC7 %d = xC8 %d = 'xC9 %d = kCA",
i+=li+=1i+=Li+=Li+=1i+=1i+=Li+=1li+=Li+=1)

getch();

printf("\n%d =\xCB %d =xCC %d =%CD %d =xCE %d =\xCF
%d = \xD0 %d =\xD1 %d =\xD2 %d = %D3 %d = xD4 %d=xD5",
i+=1i+=Li+=1li+=1i+=1i+=Li+=1i+=1i+=1i+=1i+=1)

printf("\n%d = xD6 %d = D7 %d =\xD8 %d =\xD9 %d =wDA
%d =\xDB %d =\xDC %d =\xDD %d =xDE %d =\xDF %d =xE{",
i+=1i+=1i+=Li+=Li+=i+=1i+=1Li+=Li+=1i+=1,i+=1);

printf("in%d = xEl1 %d = xE2 %d = xE3 %d =\xE4 %d =xE5
%d = xEB %d = WE7 %d = %E8 %d = xE9 %d = xEA"
i+=1i+=1,i+=li+=Li+=1li+=li+=Li+=1i+=1i+=1);

printf("in%d = wEB %d =xEC %d = xED %d =wEF %d =F0
%d = WF1 %d = WF2 %d = WF3 %d = xF4 %d =%F5 %d =xF6"
i+=Lli+=1li+=li+=1i+=li+=li+=1i+=1i+=1i+=1,i+=1);

printf("\n%d = WF7 %d = xF8 %d = wF9 %d =\xFA %d =xFB
%d = WFC %d = XFD %d = xFE %d = %FF",
i+=lit+=1li+=1li+=Li+=Lli+=1i+=Li+=Li+=1);

}

getch();

printf("inin lan hailn");

printf("in\nx00 %01 x02 x03 x04 x05 x06 x07 x08 %09
\x0A™);

printf("\n\n\x0B \x0C x0D %0F xOF w10 x11 x12 \x13 \x14
x15");

printf("\n\n\x16 x17 \x18 %19 \x1A x1B %1C %17 \x18 \x19
x1A%);

printf("\n\n\x 1B ¥ 1C k1D WI1E xIF %20 2] 22 x23 \x24
x25"); .
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printf("in\n'\x26 %27 %28 %29 x2A x2B w2C 'w2D w2E x2F
x30");

printf("in\nx31 =31 %33 %34 %35 ‘%36 %37 38 %39 x3A
x3B");

getch();

printf("\n\n\x3C \x3D \x3E x3F x40 x41 'x42 x43 ‘x44 ‘x45
x46");

printf("in\n\x47 \x48 %49 \x4A w4B 4D %4E x4F x50 x51
x52™);

printf("inin\x53 \x54 w55 w56 k57 x58 %59 x5A w5B w5HC
x5D");

printf("in\n'x5E \x5F %60 %61 x62 \x63 \x64 x65 x66 \x67
68",

printf{"in\n'x69 x6A x6B w61 x6E \x6F x70 %71 72 x73
\x74");

printf("\n\n'x75 \x76 w77 \x78 x79 \xTA 7B x7C 7D x7E
W TE");

printf(*in\n'\x80 x81 %82 ‘%83 ‘x84 x85 %86 xBT ‘%88 xB89
x8A";

getch();

printf("inin\x8B x8C x8D x8E x8F %90 %91 %92 ‘x93 %94
x95");

printf("in\n'x96 %97 %98 x99 wI9A k9B x9C x9D x9E x9F
\xAQ"),

printf("in\n'xAQ AL wA2 xA3 xAd \xA5 xAB AT 'xAS 'xA9
WAA");

printf("in\n\xAB '‘xAC ‘xAD xAE xAF xB0 ‘xB1 xB2 xB3 ‘xB4
\xB5");

printf("nin\xB6 xB7 xB8 'xB9 xBA 'xBB xBC xBD xBE ‘xBF
xCO™);
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print{i"inin\xC0 'xC1 xC2 wC3 xC4 'xC5 xC6 xC7 xC8 xCI
xCA");

printfi"ninixCB wCC %xCD ®CE «CF \xD0 xD1 wD2 wD3 xD4
xD5";

getchi);

printf("in\n'xD6 wD7 D8 %D9 xDA wDB %DC DD xDE
xDF wEQ");

printf("n'n'xEQ xE1 ‘xE2 ‘xE3 xE4 wE5 'xE6 wE7 xE8 wE9
wEA"),

printf"n'\n\xEB wEC WED wEF xF0 wF1 XF2 &xF3 xF4 \«F5
xF6");

printfi"inin\xF7 xF8 wF9 wFA xFB wFC wFD %FE FF") ;

getch();

for (i=0;i< =256;i+ +)
{
printf("%d = %c "i,alil);
}

Sprintf("inln lan ba'n"),
j = 0x00;
for (k=0x00;k<=0xFF;k++,H+)
{
printf("%d = %x"k,*};
print{"™ ")
Y/
getch();
}
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Bai 58 90 Lap trinh vao_ ra mot di licu kifu cdu tric.
Bai gidi Xay dung mot cdu triic ¢d trudng 1a mét char ¢ va x, vla
hai s6 nguyén la toa do cia di€m bifu dién dang :
struct diem
{
char ¢;
int x, v;
b
Xay dung hai ham void HienThil truy nhap kiéu théng thudng va

void HienThi2 truy nhap kifu con tré va mét edu tric d€ déo nguge toa
dd x, ¥ ciia diém biéu dién.

/* CT90 Kieu cau truc - Vao ra mot du lieu struct */
#include «stdic.h>
#include <conioh>
struct diem

{ char ¢

int x,y;

};
void HienThil(struct diem p); /* Bien thong thuong */
void HienThi2istruet diem *».  /* Bien kieu con tro */

struct diem Dao(struct diem *); /* Ham dao toa do x,y */
main()

{

struct diem s1,511,822;

struct diem s2=('B’,333,555}; /* Khoi tac bien cau truc s2 */
clrser{});
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printf("in7%25cKieu struct cua ngon ngu C","}; /* Lui tu dau dong
25 cot */

sle = "A’; /* Gan cac gia tri cho bien cau truc si */

slx = 111,

sly = 22Z;

HienThil(sl);

getch();

HienThi2(&s2);

geteh();

printf("\nDao nguoc toa do cac diem da cho");

s11 = Dao(&sl); /* Dao nguoc toa do sl */

HienThi2(&s11); * Vi ham Dao cho ket qua kieu con tro,
nen khi hien thi phai dung kieu con tro */

printf{"Diem goc s1 = %c %d %din"sl.c,51 x,81.3);
printf{"Diem dao sll = %c %d %d\n"sllcsllxslly);
getch(}; '

522 = Dao{&s2);

HienThi2({&s22);

print{(*Diem goc s2 = %c %d %dn",52.c,82.x,52.y);
printf("Diem dao s22 = %c %d %d\ni",s522.c,522.x,822.y);
getch{);

return;

}

void HienThil{struct diem p) /* Truy nhap kieu thong thuong */
{
rintf("nDiem %c co toa do la %d %dwn",p.c.p.x,p.¥);
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void HienThi2(struct diem *diachip} /* Truy nhap kieu con trc *

{

printf("\nDiem %c co toa do la %d %d\n", diachip->c, diachip->x,
diachip->y);

}

struct diem Dao(struct diem *diachiCA) /* Ham dao nguoc toa
do */

{

struct diem CA; /* Diem co gia tri nghich dao */

CA.c = diachiCA->c;

CAx = - diachiCA->x;

CAy = - (*diachiCA)y;  /* Thay diachiCA.y = (*diachiCA),y */

return CA; /* Gia tri dua ra cua ham : viet return CA hoac

return(CA) ¥/

}

Ta duge két qua chuang trinh CT90 nhu sau:
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Kieu struct cua ngon ngu C
Diem A co toa do la 111 222
Diem B co toa do la 333 555
Dac nguoc toa do cac diem da cho
Diem A co toa do la -111 -222
Diem goc s1 = A 111 222
Diem dao s11 = A -111 -222
Diem B co toa do la 333 555
Diem goc s2 = B 333 555
Diem dao $22 = B -333 -555



Bai s 91 Chuong trinh thap Ha nai

Bai giai Chuong trinh thap Ha ndi 14 mét vi du dién hinh cta thuat
toan dé quy cia ham, nghia & mot ham co the goi chinh nd. Vige dé quy
can sui dung bé nhé ki€u xép chong LIFO ( Last In, First Qut stack )
dé chita cdc két qua trung gian do dd can than trong khi két thic qua
trinh dé quy.

Bai todn thip Ha ndi phat bidu nhu sau :

Cho ba chiéc coc ddnh s6 1, 2, 3 va n chiée dia co kich thudc khac
nhau. Ban diu céc dia duge x&p trén coc 1 vdi thd tu dudng kinh giam
dan. Can chuy&n n dia tit coc sd 1 sang coc s8 3 theo nguyén téc :

- M6i lan chi duge chuyén mét dia.

- Méi dia cd thé duge chuyén tit mét coc nay sang coc khde bit
ki

- Khéng duge dat mét dia trén dia khde ed duang kinh nhd hon.

Véi n = 1 thuat todn rdt don gian, chi can chuyén duy nhit mot dia
tir coc 1 sang coc s6 3.

Khi n > 1 ta cln st dung coc s6 2 d€ chudn bj budc trung gian. Cé
th€ phan tich budc trung gian nay thanh 2 thao tdc don gian hon :

- Chuyén n - 1 dia phia trén cla coc s6 1 sang coc s6 2, trong giai
doan nay cd thé st dung coc s6 3 nhu cge trung gian.

- Chuyén n - 1 dia tir coc 2 sang coc 6 3, khi dd ¢d thé si dung
coc 1 nhu coc trung gian.

Digu dd din tdi viéc xay dung m6t ham dé quy cd cde ddi s8 sau day:
- 38 lugng dia cAn chuyén
- 80 coc xudt phat
- 56 coe chuyén tdi

- 838 coc trung g'ian
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/* CT91 Chueng trink thap Ha noi */

#include <stdio.h >

void main()

{

void hanoi (int,int,int,int};

int nd; /* tong so dia */

printf("in Co bao nhieu dia ? ");scanf("%d",&nd);
hanoi( nd, 1,3,2);

t

/* ham de quy giai bai toan thap Ha noi ¥/
void hanoi (int n,int xuat , int toi,int trung)
/* n : so dia can chuyen */
/* xuat : thap xuat phat */
/* toi : thap can toi */

/* trung : thap trung gian */

{
if (n > 0)
{
hanoi( n-1, xuat,trung,toi);
printf(" Chuyen dich tu coc %d toi coc %d\n",xuat,toi);
hanoi (n-1,trung,toi,xuat);
}
getch();
return;

}

Két qua CT91 nhu sau :
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Co bao nhieu dia 2 3

chuyen dich  tu coc I toicoc 3

By BD e LD ke
Gy = L b3 MO

I 3
Chi y khi n = 64 can thai gian chuy&n m&t tdi 58 ti nam !

Bai s§ 92 Mang mot chidu kigu cdu tric cd cdc digm la toa do cla
mot dung cong.

Bai giai Ta xac dinh cdu truc cd tén |14 diém tuong tu CT90 vai cac
toa do x, v cua dudng cong dugc nhap ti ban phim va c&u truc mang
cic didm va hién thi toa do cta cde di€m.

/* CT92 Mang mot chieu kieu cau truc -
so lieu cac diem cua mot duong cong */

#include <stdioh>

#include <conio.h>

#define n 3 /* So diem cue; mot duong ¢ong */

#define maxline 128 /* Mot dong du lieu nhieu nhat 128 ky tu */

struct diem

{ char ¢;

int x,y;

1
struct diem curve[n); /¥ mang cac diem */
void HienThil{struct diem [},int}; * Kieu struct */

void HienThi(char [],int [1,int [lint); /* Kieu don gian */



naini)
{
int i;
char line[maxline]; /* mang cac ky tu du lieu cua 1 diem */
/* cac bien cho kieu don gian */
char Ten[n];
int xx(n],y¥[n];
* Chuong trinh voi struct */
clrsert);
printfi"inCho cac diem cua duong cong-Bien kieu struct");
for (i=lji<=n;i++)
{
printf("nTen (1 chu cai} va toa do cua diem %d i),
gets(line} ;
sscanf(line,"%ec %d %d" &curvelil.c,&curve(il.x,&curvel[i] v
}
HienThil (curve,n);
getch();
/* Chuong trinh kieu don gian */
clrser();
printf("\nCho cac diem cua duong cong-Kieu don gtan"};
for (i=lji<=nji++)
{
printf("\nTen (1 chu cai} va toa do cua diems %d ik
gets(line);
sscanf(line,"%¢ %d %d“,&Tén{i],&xx[i],&yy[i]);
}
HienThi{Ten,xx,yy,n);
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getch();
return;

}

void HienThil(struct diem curve[],int a)
{
int i
for (i=1 ji<=a ;i++)
printf("\inDiem %ec toa do %d %din",curvelil.c,curvelil x,
curve[il.y);

}

/* Ham cho kieu don gian */

“void HienThi(char o[],int p[l,int gf],int a)
{

int 1; _

for {i=lji<=a;i++)

printf("nDiem %e co toa do la %d %d\n",oli],pl[il,q[iD;

Két qua chuong trinh CT92 nhu sau :

Cho coe diem cua duong cong - Bien kieu struc
Ten ( 1 chu cai ) va tog do cua diem 1 :a 12
Ten ( 1 chu cai } va loa do cua diem 2 : b 56
Ten ( 1 chu cai ) va toa do cua diem 3 "¢ 25
Diem a co toado 120

Diem b co toa do 56 0

Diem ¢ co toa do 250
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la :

Bai s8 93 Xay dung m6t c&u trac nhan sy d€ nhap vao danh sach:
- Ho tén
- Ngay vao cd quan

- Ngay ra khdi cd quan

Bai gidi Xay dung hai cdu tric cd tén la ngudi va date co trudng

- Ho tén
- Ngay vao cd quan
- Ngay ra khdi co quan

vA mot ham ¢d tén 14 VaoDS d€ vao danb sach titng nguai

/* CT93 Bang kieu cau truc -danh sach tung nguoi */
#include <stdioh:>
#incluyde <conic.h>
#define maxTen 40 /* Ten dai nhat la 40 ky tu */
struct date
{
int ngay;int thang;int nam;
b
struct nguoi
{
char Ten[maxTen];
struct date ngayvao; /* ngay vao co quan */
struct date ngayra; /* ngay ra khoi co quan */
¥
void VaoDS(struct nguoi *ds);



mainf)

{

struct nguoi nhvat;
clrser();
VacDS(&nhvat};

printf("\nHo ten : %s ‘nNgay lam : %d%d%d \nNgay thoi viec
%d%d%d",

nhvat.Ten,
nhvat.ngayvao ngay,nhvat.ngayvao.thang,nhvat.ngayvao.nam,
nhvat,ngayra.ngay,nhvat.n'gayra‘thang,nhvat‘ngayra,nam);
getch();
return;

}

void VaoDS(struct nguoi *ds)
{

"char OK; /* Bien dung cho viec hai dap */
printf("\nCho ten: "};
gets(ds->Ten); /* Chu y khong kiem tra do dai Ten */
printf{("\nNgay vao co quan : ")
scanf("%d %d %d",&ds->ngayvao.ngay,

&ds->ngayvao.thang,
&ds->ngayvao.nam);

printf("\nNgay vac = ngay thoi viec ? y/n : ");

getchar(); /* De xuong dong */

QK = getchar();

if {(OK =="y¥') ds->ngayra = ds->ngayvao,
else

{
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printft"nNgay thoi viec : ") ;

scanf("#d %d 7d",&ds->ngayra.ngay,
&ds->ngayra thang,
&ds->ngayra.nam) ;

Két qua cta chuong trinh CT93 nhu sau :

Cho tén : Le thu Ha

Ngay vao co quan : 12 5 1990
Ngay vao = ngay thot viec ? yin : n
Ngay thot viec : 14 7 1995

Ho ten : Le thu Ha
Ngay lam : 12 5 1990
Ngay thoi viec : 14 7 1895

Bai s6 94 Lap danh sdch nhan su.

Bai gidi D€ lap cdu trdic danh sdch nhan su diang hai cfu trac
ngudi va date tuong ty nhu CT93 & day cé them mét s6 ngudi trong
danh sich va do dé tao nén mét bang danh sich day du.

/* CT94 Bang kieu cau truc - Danh sach nhan su */

#include <stdio h>

#include <conio.h>

#define maxTen 40 /* Ten dai nhat la 40 ky tu */

#define max 50 /* So nguoi nhieu nhat trong danh sach */

struct date

{
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int ngay;int thang;int nam;

|5

struct nguoi
{
char Ten{maxTen];
struct date ngayvao; /* ngay vao co quan ¥/
struct date ngayra; /* ngay ra khoi co quan */
h

void VaoDS(struct nguoi *ds);

main{}

{

int i,n;

struct nguei nhvat[max];
clrscr();
printf("\nCho so nguoi trong danh sach n = ");
scanf("%d",&n);
for (i=l;i<=n;i++)
{
printf("\nNguoi thu %d : ",i);
VaoDS3(&nhvat[i]);
}
clrscr();
for (i=1;i<=n;i++)
{
printf{"nNguoi thu %d",i);

printf("nHo ten : %s \nNgay vac lam :%d%d%d\nNgay thoi viec
d%d%d",

nhvat[i].Ten,
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nhvat[i].ngayvao.ngay,nhvatli].ngayvaoc.thang nhvat[i] ngayvao.nam,

nhvatlil.ngayra.ngay,nhvatf{i]l.ngayra.thang,nhvat[il.ngayra.nam);
!
getchi);
return;
}
void VaoDS(struct nguoi *ds)
{
char OK; /* Bien dung cho viec hoi dap */
int {;
printf("nCho ten nguoi : "};
scanf("%s",ds->Ten);
/* gets(ds->Ten);  /* Chu y khong kiem tra do dai Ten */
/* Lenh nay thuong hay bi nhay qua */
printf("\nNgay vao co quan : ");
scanf("%d %d %d",&ds->ngayvac.ngay,
&ds->ngayvao.thang,
&ds->ngayvaoc.nam) ;
printf("nNgay vao = ngay bi duoi viec ? ym : " ;

getchar(); {* De xuong dong */
OK = getchar();
if (OK == "y') ds->ngayra = ds->ngayvao;
else
{

printf("nNgay bi thoi viec : ");

scanf("%d %d %d",&ds->ngayra.ngay,
&ds->ngayra.thang,
&ds->ngayra.nam);
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Két qua chuong trinh CT94 nhu sau :

Cho so nguoi trong danh sach 2
Nguoi thu 1

Ho ten : Le thu Thuy

Ngay vao lam : 15 8 1990
Ngay thoi viec : 0

Nguoi thu 2

Ho ten : Ho van Tam

Ngay vao lam : 12 9 1975
Ngay thoi viec : 15 10 1994

Bai sd 95 Lap bang danh sich nhan sy ki€u c&u tric dong.
Bai gidi Xay dung hai cflu tric d€ t6 chic danh sdch nhan sy gbm:
Ho va tén
Ngay sinh
Qué gudn
Mic ludng
va 1ap hai ham d€ vao danh sich va ra khoi danh sich nhén su.

/* CT95 Bang kieu cau truc dong - Danh sach nhan su ¥/
#include <stdioh>

#include <conio.h>

#include <stdlib.h>

#include <string.h>

#define chuoi 50  /* Dai nhat la 50 ky tu */
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struct date
{
int ngay;int thang;int nam,
H
typedef struct phantu
{
char Ten[chuoil;
struct date namsinh;
char que[chucil;
int luong;
struct phantu *tiep; /* kieu struct cap hai la con tro
tro den phan tu tiep theo */
} t_phantu; /* Kieu struct : phantubien struct : t_phantu */
int sott,songuoi;
void VaoDS(t_phantu **); /* Bien con tro tro den mot con tro
khac */
void RaDS(t_phantu *);

main()

{.

t_phantu *khoidau; /* Con tro tro den dau danh sach */
clrser();

VaoD8(&khoidau);

RaDS(khoidau);

getch();

return;

}
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void VaoDSit_phantu **qq)

!
1

char tenvaolchuoi],quevaolchuoi].

t_phantu *hientai; /* De thay doi gia tri cua con tro */

clrser();
*qq = NULL; * Khoi dau danh sach rong */
songuoi = 0;

while (1) /* Vong lap vao danh sach khong han che so luong */
{
printf("Cho ten nguoi khong cho nua thi go Enter\n");
printf("Ten nguoi : "),
gets{tenvao);
if (strlen{tenvao)) /* Neu co vao ten nguoi */
{
songuoi += 1
hientai = (t_phantu *)malloc(sizecf(t phantu});
strepy(hientai->Ten,tenvao); .
printf(*"Nam sinh (cac so cach nhau) : ")
scanf("%d %d %d",&hientai->namsinh.ngay,
&hientai->namsinh.thang,

&hientai->namsinh.nam};

printf("Que quan : "):
gets{guevao);

gets(gquevao),
strepy(hientai->gue, quevao):
printf("Ludng "

scanf{*%d",&hientai->luong).
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getchar(); /* De xuong dong sau khi vac xong mot nguoi */
hientai->tiep = *qg;
*qq = hientai;
}
else break; /* Ra khoi vong lap vao DS khi khong cho ten nua *;
} /¥ while ¥/
}

void RaDS(t_phantu *khoidau)
{

clrserd);
printf("in\t\t\t\tw**** Danh sach **** ;
printf("in\n\ Not Ho va ten \tNgay sinh\ttQue quanititLuongin"y;

sott = 1;
while (khoidau}
{

printf(" %d%15s\t%d %d %d\t%15s\t%d\n",
sott,khoidau->Ten,
khoidau->namsinh,khoidau.>que, khoidau->luong);
/* Muon hien thi dep nen chuyen doi so lieu thanh string roi moi
in */
sott += 1;
khoidau = khoidau->tiep;
}
printf("nTong so nguoi trong danh sach la %d"songuoi);
}

Két qua chuong trinh CT95 nhu sau :
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Cho ten nguot, Rhong cho nua go Enter

#ik Danh sach ***
No Ho va ten Ngay sinh Que gquan Luong
I Le thu Thuy 24 12 1979 Bat trang Gia Lam 100000
2 Nguyen van Long 12 6 1890 Pho Hue Ha noi 200000
3 Nguyen dieu Hoa 15 10 1985  Ba vi Ha noi 250000

Tong so nguoi trong danh sach la 3

Bai s 96 Tim bifu tugng chdm sao theo ngiy va thang sinh.

Bai giai Theo lich mét s6 nudc phuong Tay cé 12 chom sao tuong
dng véi ngay sinh va thang sinh sau day :

Capricorne 23 thang chap dén 19 thédng giéng

Verseau 20 thdng giéng dén 19 thang hai
Poisson 20 thang hai dén 20 thang ba

Bélier 21 thang ba dén 19 thang tu

Taurau 20 thang tu dén 20 thing nam
Gémeau 21 thang nim dén 20 thing sdu
Cancer 21 thang sdu dén 21 thang bay

Lion 22 thang bay dén 22 thdng tdm
Vierge 23 thdng tdm dé&n 22 thang chin
Balance 23 thdng chin dén 22 thing mudi
Scorpion 23 thang mudi #8n 21 thdng mudi mét

Sagittaire 22 thidng muti mdt dén 22 thdng chap
Chuang trinh cin du tinh xdc dinh méi tuong quan giita tén mot

bi€u tuong chom sao va hai gid tri thai gian ngay sinh va thang sinh
tuong ing. Cé thé tién hanh cong viée k€ trén theo cde cdch sau :
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- Dung nhigu mang (ngay, thang, chdom sao) lién hé véi nhau qua
mét chi s8 chung.

- Bing mét mang cdu tric méi phin ti gém mot s6 ing voi ngay
sinh, mét tén dng véi thang sinh va mot tén dac trung cho bidu tugng
chom sao. Phuong 4n nay cho ta mdi lign hé o) rang gitta céc di liéu
& thai diém khdi diu chuong trinh. Viéc tim chom sao tudgng ung véi
ngay sinh va thiang sinh ti€n hanh nhu sau :

+ Dau tién tim phan td thudéc méng ciu tric co tén thang ing
v@i dit lidu da cho, néu khdng tuong ing sé hi€n thi bang dong " sai tén
thang "
+ Tiép theo sé tim 38 ngay nhd hon hodc bang ngay cta phan tu
tim kigm X.
Né&u ngay dd trudc ngay cudi clia bifu tugng Ung véi phin ti X digu
dd cho ta k&t qua mong muén.

+ Ngudc lai ta cé thé két luan duge ring ngay do sau ngay bat
dau chia bi€u tugng ing vdi phan ti X, ta chi ¢cAn xem xét phin tik tiép
theo d& tim phin t mong mudn. Tuy nhién néu X la phiin t cudi cda
mang thi ti€p theo nd phai la phin ti diu cia mang.

- Chuong trinh CT96 st dung cédu tric s_date trong dd c6 mét sb
ung véi ngdy sinh tén thdang sinh va bi€u tugng chom sao tuang dng.
Ta tru tinh 10 ky tu cho tén thing cho phép mét string nhd hon hoac
bang 9 ky tu (Luu ¥ ky tu \O la ky ty két thdac) va 11 ky ty danh cho
tén hi€u tugng chdm sao.

Mang date 1a 12 phin t, méi phan ti ki€u s-date dd duge khdi dau
digu dd cho phép dé dang dit song song mdi biu tugng va thai gian
cudi clia bifu tugng.

Ham stricmp cho phép so sanh xau ky tu khéng phan biét chit in va
chir thutng

Viéc tim thang sinh duge thuc hién bang mat lenh :
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while { stricmp ( date[i] thang, thang-s } &&i ++< 11 }{}

vila ngan gon, vira cho phép biét ngay viée tim ki€m cd két qua hay
khang. Cudi lénh nay i bang 12 khii < 12, i chi phan ti tim thdy.

Viée st dung todn ti 36 hoc % cho phép gidi quyét van d& bidu tugng

ti€p theo bifu tugng cudi cung cia mang.

O day viée tim kism tén thang duge thuc hién bing thuat todn tim

kiém tufn tu theo mang.

/* CT96 Chuong trinh tim sao theo ngay sinh */

#include<stdioh>
#include<conio.h>
#include<string.h>

void main{)

{

struct s_date
{
int ngay;

char thang[10];
char sao[12];

}; /* Ten 12 chom sao */

struct s_date date[12] = {
23,
20,
20,
21,
20,
21,
21,

"chap ", "Sagittaire”,
"gieﬁg", "Capricorne”,
“hai" , "Verseau” ,
"ba" , "Poisson” ,
"tu” , "Belier" ,
"nam" , "Taureau” ,

gau” , "Gemeau" ,
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22, "bay” , "Cancer" ,

23, "tam” , "Lion" ,
23, "é:hin" , "Vierge" ,
23, "muoi” , "Balance" ,
22, "mot” , "Scorpion”
1

int ngay s;

char thang s{10];

int i;

printf("\n Ban cho biet ngay va thang sinh ? :");
scanf(" %d %s",&ngay_s,thang s};

printf("\n Ngay sinh : %d",ngay_s);

printf("\n Thang sinh : %s"thang s);

/*.Tim kiem va hien thi chom sao tuong ung */
i= 0
while (stricmp(date[i}.thang,thang s) && i++ <11) {}
if G < 12)
{
printf("\n Ban duoc sinh duoi chom sao : ");
if ( ngay_s >= date[il.ngay) i = (i+1)%12;
printf("%s", date[i].sao );
}
else printf(" **** Sai ten thang **** "),
getch();
return;

}
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Trong chuong trinh CT96 néu cho cdc dit liéu ngay va thang sinh ta
sé dude k&t qua nhu sau :

Ban cho biet ngay va thang sinh ? : 14 muoi
Ngay sinh : 14
Thang sinh : muot

Ban duoc sinh duoi ehom seo ; Balance

Bai s8 97 Lap chuong trinh file truy nhap tuan ty.

Bai gidi Chuong trinh cho phép hi€n thi 1an lugt cdc danh sich
nhdn sy nhu cdac chuong trinh CT94, CT95 kém theo mot s8 tha ty
trong danh sach.

/* CT97 Chuong trinh file truy nhap tuan tu */

#include <stdio.h>

#include <stringh>

#include <stdlib.h>

#define maxten 30 /* Ten nhat 20 ky tu */

#define maxcon 15 /* So con nhieu nhat */

#define maxtenfile 40 /* Ten file va duong dan max 40 ky tu */
struct nguoi

{

char ten[maxten+1);/* +1 de tinh den ca ky tu ket thuc \O ¥/
int tuoi;

int socon;

int tuoicon[maxcon];

} hoso;

void Hienthi(struct nguoi *,int);
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main{)

{
char tenfile[maxtenfile+1}; /* +1 de tinh den ca ky tu
ket thuc \O */

FILE *fi;
int i,n;

. f* Tao file */
printf("nCho ten file : ")
gets(tenfile);

/* Hoac dung lenh fgets(tenfile, maxtenfile stdin) de phong viec
cho duong dan dai-qua so ky tu maxtenfile */

if ((f1=fopen(tenfile,"w")}==NULL)
{
printf("\nLoi mo file - Chuong trinh ket thucin);
exit(-1);
}

/* Vao so lieu */
printf("Vao so lieu ; muon thoi thi den muc Ten an Enter\n");
n = 0; /* Dem so phan tu trong file */
do
{
printf("Ten : ");
gets(hoso.ten);
if (strlen(hoso.ten)==0) break; /* Ket thuc neu ten la rong */
nt+;
printf("Tuvoi : ");
scanf("%d",&hoso.tuoi);

printf("So con : ")
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scanf("%d",&hoso.sacon};
for {i=0;i<hoso.socon && i<maxcon;i+ +)
{
printf("Tuoi con thu %d : "i+1);
scanf{"%d",&hoso tuoicon{i]);
}
getchar(); /* Xuong dong trong file sau mot nguoi */
printf("n");
fwrite(&hoso,sizeofthoso},1,f1); /* Ghi vao file ¥/
}
while {1});
felose(fi);
printf("inKet thuc viec tao file va ghi du lieu vao.");
- printf("\nTrong file nay co %d phan tu (nguoi)’,n);
getch();
/* Hien thi noi dung file */
do
{
printf("nCho ten file can doc : ") ;
gets(tenfile) ;

/* Hoac dung lenh fgets(tenfile,maxtenfile,stdin) de phong viec
cho duong dan dai qua so ky tu maxtenfile */

if ({f1=fopen(tenfile,"rb"))==0)

printf("nKhong tim thay file - Cho lai ten\n");
}. .

while ( !fl);

n=1

while {fread(&hoso,sizecf(hoso),1,f1))
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{
Hienthi(&hoso,n++};
getchar();
}
fclose(f1);
printf("\nDoc xong danh sach trong file ");
{* Them du lieu vao cuoi file */
do
{
printf("\nCho ten file ean them du lieu : ");
gets(tenfile);
if {(f1=fopen(tenfile,"ab")}==0} /* Mo de them vao cuoci file *;
printf("nKhong tim thay file - Cho lai ten\n");
}
while ( !f1);
do
{
printf("Ten : ") ;
getsthoso ten) ;
if (strlen(hoso.ten)==0) break ; /* Ket thuc neu ten la rong */
n++
printf("Tuoi : "} ;
scanf("%d",&hoso.tuoi) ;
print{("So con : "} ;
scanf("%d",&hoso.socon) ;
for (i=0 ;i<hoso.socon && j<maxcon :i++)
{
printf("Tuoi con thu %d : “i+1) ;
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scanfi" % d". &hoso.tuoicon{i]};
'
getchari), * Xuong dong trong file sau mot nguoi */
printfi"n");
fwrite{&hoso,sizeot(hoso}, 1,f1};  /* Ghi vao file */
}
while (1};
felose(f1}; .
printf("\nKet thuc viec ghi them du lieu vao cuoi file .");
getch();
return,

}

void Hienthi{struct nguoi *hose,int so)

{

inti;

printf("nSo ho so : %d\n",s0);

printf("Ten : %s\n",hoso->ten);

printf("Tuoi : %d\n",hoso->tuoi};

printf("Se con : %din",hoso->socon);

for (i=0;i<hoso->socon && i<maxcon;i++)

printf("Tuoi con thu %d : %d\n",i+ 1 hoso->tuocicon[i]);

Két qud chuong trinh CT97 nhv sau :

Cho ten file : Danh sach
Vao so lieu muon thoi den muc Ten an Enter

Ten : Nguyen Kim Dung
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Tuoi : 45

So con : 2

Tuoi con thu nhat : 21

Tuoi con thu hai ;: 15

Ket thuc viec tao file va ghi du lieu vao
Trong file nguot co 1 phan tu (nguoi)
Cho ten file can doc : Danh sach

Doc xong danh sach trong file

Cho ten file can them du lieu

Ket thuc ghi len file

Bai 86 98 Lap trinh tao file truy nhap tuin tyu cho phép tao, xem,
sia, thém vao cudi danh sdch vi cho phép chon tén danh sdch.

Bai gidi CT98 la chuung trinh day du taoc nén mét danh sdch hd
ed cho phép. :

- Tao danh sdch

- Hién thj danh sich

- Stta danh sich

- Thém vao danh sich

~ Dat tén danh sich

Céc 10 giai thich d4 ndm trong van ban chuong trinh. Ta dugc két
qua cia chuong trinh CT98 tuong ty CT97 nhung day du hon.

/* CT98 Chuong trinh file truy nhap tuan tu - :
tao,xem,sua,them vao cuoi file,cho phep chon ten file */

#include <stdioh>

#include <conioh>
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#include <stringh>
#include <stdlib.h>
#define maxten 30 /* Ten dai nhat 30 ky tu */
#define maxcon 15 /* So con nhieu nhat */
#define maxtenfile 40 /* Ten file va duong dan max 40 ky tu */
struct nguoi
{
char ten[maxten+1]; /* +1 tinh ca ky tu ket thuc \O */
int tuoi;
int sccon;
int tuoicon[maxcon};
} hoso;
char tenfilefmaxtenfile+1]; /* +1 tinh ca ky tu ket thuc 'O */
FILE *f1;
int n, /* so ho so */
ngoai; /* so > so ho so ¥/
long sohoso,vitri; /* vi tri hien tai trong file */
char dong[maxtenfile+1];
void TaoFile(void);
void Hienthi(struct nguol * int);
void Sua(struct nguoi *);
void Them(veid);

main()

{

int i;

/* Mo file ¥/

printf(u\n*******g******** MO FILE t*t****#1**#*1*#***#*\11':);
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do
{
printf{("inCho ten file can mo : ");
gets{tenfile); |
if ({f1=fopen(tenfile,"wt"))==NULL} /* wt - mo de ghi
file Text */
printf("nLoi mo file - Cho lai ten file\n");
t
while ( '£1),
TaoFile();
/* Hien thi noi dung file */
do

{
printf("‘\n*"‘*********** XEM NOI DUNG FILE ***#***t*t\nu);

printf("inTen f{ile dang soan : %s\n",tenfile};
printf("\nCho ten file (neu la file dang soan thi an Enter) : ");
gets(dong); /* Cho ten moi */
it (strlen{dong)) strepy(tenfile,dong);
if {({f1 =fopen(tenfile,"rt"))==0)
printf("nKhong tim thay file - Cho lai ten\n");
'
while ( If1);
n=1;
while (fread{&hoso,sizeoflhoso),1,f1))
{
Hienthi(&hoso,n+ +);
getchar();

}
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felose(fl);

printf("\nDoc xong danh sach trong file \n\n");
/* Sua du lieu trong file */

do

{
printf("in¥**¥**++*x SYUA CHUA NOI DUNG FILE ****xxk*xn),

printf("inTen file dang soan : %s\n",tenfile);
printf("InCho ten file (neu la f{ile dang soan thi an Enter): );
gets(dong);  /* Cho ten moi ¥/
if (strlen(dong)) strepy(tenfile,dong);
if ((fl1=fopen(tenfile,"r+t")}==0)
printf("Khong tim thay file tren dia\n");

Y

while( 'f1);

fseek(f1,0,2);

schoso = ftell{fl) / sizeof(hoso);

/* Tim va sua ho so */

do
{
do

{
printf("\nCho so ho so can sua (go 0 de stop) : *);

scanf("%d", &n);
getchar(); * De nhay qua ki tu cuoi \n */
ngoai = n<0 || n>sohoso;
}
while (ngoai);
if (n==0) break; /* Khong sua ra khoi vong lap */
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vitri = (n-1)*sizeof(hoso); /* Tinh vi tri cua ho so can sua */

. fseek(fl,vitri,0); /* Dinh vi con tro den ho so */
fread(&hoso,sizeof(hoso),1,f1); /* Doc mot ho so vac bo nho */
Hienthi(&hoso,n); /* Hien thi noi dung ho so ¢ bo nho */
Suaf&hose); /* Sua ho so o bo nhe */
fseek (f1,vitri,0}; .
fwrite(&hoso,sizeof(hoso),1,£1); /* (hi ho so da sua vao file */
}

while(1);
fclose(f1);
printf("\nDa sua xong\n\n™; .
/* Xem lai noi dung file da sua */
printf("\n****er*xxe+x XEM LAT NOI DUNG FILE ***#*sstxrspm),
if ((f1=fopenitenfile,"rt")}! =0}
n=1;
while (fread(&hoso,sizeof(hoso),1,{1))
{
Hienthi(&hoso,n++);
getchar();
}
fclose(fl);
printf("\nDoc xong danh sach trong file \n\n");
getch();
/* Them du lieu vao cuoi file */
do
{
printf("\n***¥¥*** THEM DU LIEU VAO CUQI FILE ******\n");
printf("nTen file dang scan : %s\n" tenfile);
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printf{("nCho ten file (neu la file dang soan thi an Enter) : ");
gets(dong); /* Cho ten moi */
if (strlen(dong)) strepyitenfile,dong);
if ((fl:fbpen(ténﬁle,"at")}==0) * Mb file de them vao cuoi */
printf("Khong tim thay file tren dia\n");
} .
while( 1f1);
Them(};
{* Hien thi noi dung file */
do
{ ' |
printf("\n*FrxEdrEers XEM NOI_DUNG FILE **tfww****\n--);
printf("\nTen file dang soan : %s\n"tenfile); '
printf("\inCho ten file {neu _la file dan_g soan thi an Enter) : ");
gets(dong); /* Cho ten méi *f
if (strlen{dong)) strepy{tenfile,dong);
if ((fl=f0pen(tepﬁle,"rt“)]==0)
printf("\nKhong tim thay file - Cho lai ten\n");
}
while ( !'f1);
n=1;
while (fread(&hoso,sizeof(hoso),1,f1))
{
Hienthi{&hoso,n+ +);
getchar();
}
feloae(f1);
printf("\nDoc xong danh sach trong file.Enter to step !");
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getch();
retitrn;

}

void TaoFile(void)
{
int i;
printf("Vao so lieu , muon thoi thi den muc Ten an Enterin");
n = 0; /* Dem so phan tu trong file ¥/
do
{
printf("Ten 2"
gets(hoso ten) ;
if (strlen(hoso.ten)==0) break; /* Ket thuc neu ten la rong */
n+-+;
printf{("Tuoi : ")
scanf("%d",&hoso.tuoi);
printf{("So con : ");
scanf("%d",&hoso.socon);
for (i=0;i<hoso.socon && i<maxcon;i+ +)
{
printf("Tuoi con thu %d : "i+1);
scanf(“%d",&hoso.tuoicon[i]);
}
getchar(); /* Xuong dong trong file sau mot nguoi */
printf("\n");
fwrite(&hoso,sizeof{hoso),l,fl); /* Ghi vao file */
}
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while (1)

iclose(f1);

printf("inKet thuc viec tac file va ghi du lieu vao .");
printf("\nTrong file nay co %d phan tu (nguoi)',n);
geteh();

}

void Hienthi(struet nguoi *hoso,int so)
{
int i;
printf("\nSo ho so : %din",sc};
printf("Ten : %s\n",hoso->ten);
printf("Tusi  : %d\n" hoso->tuoi);
printf("So con : %d\n*hoso->socon);
far (i=0;i<hcso->socon && i<maxcon;i++)
printf("Tueci con thu %d : %d\n",i+ 1,hoso->tuoiconli]);
}

void Sua(struct nguoi *hoso)

{

int i;

printf("Sua chua so lieu , go Enter neu khong sua\n");
printf("Ten A

gets(dong); /* Cho ten moi */

if (strlen(dong)} strepy(hoso->ten,dong);

printf("Tuei  : ")

gets(dong);  /* Cho tuoi moi %/

if (strlen(dong)) hoso->tuoi = atoi(dong);

printf("So con : "}
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gets(dong); /* Cho so moi */
if (strlen{dong)) hosc->socon =" atoi{dong);
for (i=0;i<hoso->socon && i<maxcon;i++)
{
printf("Tuoi con thu %d : "i+1};
gets(dong); /* Cho so moj */
if (strlen(dong)) hoso->tuocicon{i) = atoi(dong);
t
}

vaid Them{void)
{
int i;
printf("Vao so lieu , muon thoi thi den muc Ten an Enter\n"):
do
{
printf("Ten : "); gets(hoso.ten);
if (strlen(hoso.ten)==0) break; /* Ket thuc neu ten la rong *
n++;
printf("Tuoi : ");
scanf("%d",&hoso.tuoi);
printf("Sc con : ")
scanf("%d",&hoso.socon);
for(i=0;i<hoso.socon && i<maxcon;i++)
) .
printf("Tuoi con thu %d : ",i+1);
scanf("%d",&hoso.tuoicdn[i]);'

}
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getchar(); /* Xuong dong trong file sau mot nguoi */
printf("\n");
fwrite{&hoso,sizeof(hoso),1,f1); /* Ghi vao file */
\ .
while (1);
fclose(f1),
printf("\nKet thuc viec them du lieu vao cuoi file.");
getch();
}

Bai s8 99 Lap trinh ma hoa morse v gidi md morse mét bic dién
danh tU ban phim.

Bai gidi Ta bigt ma morse gdm 26 ky tu chit cai tif A dén Z (gia
thi&t danh bang chit hoa), 10 con s8 tir 0 d&n 9 va ddu chdm nhu sau:

BANG MA MORSE

Ae— B —sse C wsms D)oo E »
Poeoems G ——¢ H seee I s Jo =0ene
K-o— L oe~ss M —- N —» O ———
Pe——e Q——e— Ro—s G ase T -
Use— Veeor Womm X —oe— Y —a——
7 ——es ge—a—e_

O ————— ] e Qoo Jees—— 4eves_
5 esase G —ttee T —mves B o——ss 9 ——— e

Chuong trinh cin xdc dinh su tudng dng giita cdc ky ty chif va con
s6 quen biét vai cic mi morse. D€ lam viéc nay ta st dung moét mang
chu tric goi la code. M&i phan tir cha mang nay gdm cd :
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- Mot ky tu (t A dén Z, ti 0 dén 9)

- Ma morse tudng \ng véi ky tu duge bigu thi dudi dang string

cac diu » —

Ta xdc dinh mét struct ¢d tén la code gobm mét chit va mat pointer
tro vé mot string chia mi morse tuong dng.

Mang chi chia 37 phan ti ( gia tri NL ) kich thuée ndi chung gom
5 byte 1 byte cho ky tu, 4 byte danh cho pointer

Qua trinh dich mét bic dién bing chit sang ma morse ti&n hanh :
- Doc bie dién ti ban phim méi dong cuc dai 128 ky tu {(chit hoa).

- Viée tim ma morse tudng ing duge thyc hién bang mot Iénh :
while ( dong [il! = mang [} . chu && j++ < NL -1 };

Gidi ma morse Ja qué trinh nguge lai nghia ]a cin tim mot ky tu
tuong ing voi m6t ma morse. D€ lam viéc nay ching ta cd thé sit dung
ciing mot cfu triic nhu da lam vdi qué trinh m4 hda, vi th& thuat toan
tim ki€m clng tudng tu. Qua trinh gidi ma morse cy th€ nhu sau :

- Doc bidc dién morse tif ban phim bang gets trong mang cyc dai
128 ky tu cd tén la dong. Qua trinh xit Iy sau day sé lap lai va dua trén
viéc s dung con trd char * morse :

- Tang gia tri con tré khi cd moét khoang cach.

- Nho sscanf ldy mét string cd d6 dai ldn nh4t 1a 7 (khong ¢6 ma
mors: nao vugt qud kich thuéde nay).

- Tang gid tri con trd cta string da duoc doc.

Vigc tim ma morse trong mang duge thuc hién chi bing mét 1énh :

while ( stricmp ( code, mang [ij. morse ) && j++ < NL -1 };
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/* CT99 Chuong trinh ma hoa va giai ma morse */
#include<stdio.h>

#include<string.h>

#define NL 37 /¥ so ky tu duoc ma hoa */
#define LG 127 /* chieu dai dong morse */

void main()
{
struct code
{ char chu;
char * morse;
b
struct code mang[NL] =
T T . e N

h :
char dong{LG+1]; /* de ddc 1 dong tu ban phim */
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char code(7); /* ma can dich */
int i,}
/* Doc bue dien */
printf("n Cho noi dung cua buc dien 1 dong max 128 \n");
gets (dong};
printf("in Day la ban dich ma morse cua buc dien\n ")
/* Dich buc dien tung chu */
~for (i = Q; i < strlen{dong); i++)

r

13

i=0

while {(dongfli] != mang[j.chu && {#+ <NL-1);
if (j <NL) printf( " %7s", mang[j.morse);

if(! (G+1%10)) printf("\n"); /* 10 ma morse 1 dong */
}
/* Doc buc dien morse can dich */
printf("\n Cho buc dien meorse ( 1 dong max) \n ")
gets{dong);
printf("\n Day la noi dung buc dien \n");
i= 0 '
while (i < strlen(dong))
{ .
while(dongli] == ’’) i++; /* nhay qua dau cach */
if (i < strlen(dong))
{
sscanf (&dong{il, "%6s",code); /* doc ma (max 6 ky tu */
i-+= strlen(code); - /* tang con tro trong dong */

j= 0 /* tim ma trong mang ¥/
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while(stricmp(code, mang{ j. morse} && i+ <NL-1);
if (j <NL} printf("%2¢",mang[ j.chu) ; /* ma tim thay */
else printf(" ? "} ; /* ma khong thay */

}

Két-qua ctia chuong trinhk CT99 nhu sau :

Cho noi dung cua buc dien I dong max 128
VO DE VE NGAY

Day la ban dich ma morse cua buc dien
ppeeg? 7222?27 222229

Cho mot buc dien morse { 1 dong max ) :
Day la noi dung cua buc dien
VO DE VE NGAY

Bai 86 100 Lap trinh cho mot ban nhac trén mdy vi tinh. Ghi bai
"Tién quéin ca cia nhac sy Van Cao.

Bai gidi Mot ndt nhac duge dic trung bdi cao d6 (tBn s6) va trudng
40.

Co th€ nhan dugc hiéu ing &m thanh bing viéc 14p trinh b thdi
gian cd thé lap trinh PIT (Programmable Interval Timer) v bd ghép
néi ngoai vi cd thé 1ap trinh PI (Progammable Peripheral Interface).

Bing viéc 14p trinh PIT ta tdc ddng lén tAn s6 va khodng kéo dai cua
Am thanh. Cdc ham sau day quyét dinh dén dac tinh 4m thanh :
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void sound (tanso) - d& loa phat mét am vdi tdn s6 cho trude,

void delay (thoigian) - d&€ loa kéo dai am phit ra trong khoang tha
gian cho trude.

void nosound (void) - d&€ ngitng loa.

Trude hét ta xac dinh tan s6 cua cdc nét nhac ing vdi cée octave,
& day ta sd dung 4 octave. Trudng d6 cia n6t nhac dugc xdc dinh theo
do dai cua nét den d va xac dinh d6 dai cia nét tring, nét tron, nét mdc
don, v.v.., theo ndt den. Cudi cung goi ham bang not (cac d9, trudng
dd) ; theo trat tu cua ban nhac. Ddu lang nhan dugc bang cach phat ra
mdt gidu Am cd tan s6 30.000 Hz.

Chudng trinh CT100 ghi ban nhac Tién quan ca cia nhac s§ Van
Cao, dbng thoi vdi hinh anh la c& d6 sao vang. Ngoi sao vang nam cinh
nhan dugc bang c4ch sit dung ham fillpoly (10, polyl0) dé t6 mau mét
da gidac cd mudi dinh la cac di€m ( x1, y1) ... { x10, y10 ) 1a cac toa do
clia dinh ngsi sao. Tiét tdu nhanh, cham cta ban nhac cd thé thay d8i
dugc bang cach thay déi gia trj cia nét den d. Tiét t4u trung binh nhan
duge khi d = 300.

Chuang trinh cd m¢t s6 warning do chua sit dung hét mét s§ dinh
nghia v& trudng do cla nét nhac nhu cic nét mde kép, mdc ba... D&
téng quat ching téi vdn d& cic dinh nghia nay tuy bai Tién quin ca
khéng dung dén.

/* CT100 Chuong trinh sang tac nhac Bai Quoc ca */
#include <stdio.h >

#include<stdlib.h>

#include < graphics.h >

#include<dos.h>

/* Xac dinh cao do cua cac not nhac */

#define dol 66 /* do octave 1 */

#define dod1 70 /* do thang */
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#define rel 73
#define redl 78
#define mil 82
#define fal 86
#define fadl 91
#define soll 96
#define soldl 102
#define lal 108
#define ladl 115
#define sil 122
#define do2 130
#define dod2 139
#define re2 148

#define red2 156

#define mi2 164
#define fa2 176
#define fad2 188
#define sol2 196
#define so0ld2 209
#define 122 220
#define lad2 233
#define si2 247
#define dod 264
#define dod3 281
#define re3 297
. #define red3 313
#define mi3 330
#define fa3 352

Hope ¥
/¥ re thang */

# mi

_."I* fa *

** fa thang */

* sol */

/* sol thang */
* la *

/* la thang */

* i ¥/

/* do octave 2 */
/* do thang */

/* re ¥

/¥ re thang */

* mi ¥/

/* fa ¥

/* fa thang ¥/

/* sol */

/* sol thang */
/*la */

/* la thang */
/*si ¥

/* do octave 3 */
/* do thang */

f* re ¥/

/* re thang */

/* mi*

* fa ¥
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#define fad3 374
#define s0l3 396
#define so0ld3 415
#define la3 440
#define ]ad3 468
#define si3 495
#define do4 528
#define dod4 565
#define red 594
#define red4 625
#define mi4 660
#define fad 704
#define fad4 748
#define sol4 792
#define sold4 836
#define la4 880
#define lad4 935
#define sid4 990
#define do5 1050

/* fa thang */
/* do thang */
/* sol ¥/

/*la */

/* la thang */
/* si */

/* do octave 4 */
/* do thang */
/* re */

/* re thang */
/* mi*/

/* fa ¥/

/* fa thang */
/* sob */

/* sol thang */
/*la */

/* la thang */
/* sl ¥/

/* do octave 5 */

#define lang 30000 /* dau lang la sieu am */

void not (unsigned ,float );
int KhoiTacDoHoa(void);

void main()

/* prototype not nhac */
/* prototype do hoa */

{ /* Toa do hinh sao nam canh */
it polylQ[] = { 320,150,285,225,200,225,270,270,240,350,
320,300,390,350,360,270,430,225,345,225 I

float d ,
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e,

tr, * not trang */

not tron */

tro,
md, /¥ moc don */

mk, /* moc kep ¥/

m3, /* moc ba ¥/

m4, /* moc bon ¥/

de, /* not den cham */

tre, /* not trang cham */

troc; /* not tron cham */

printf("n Vao gia tri not den d = ");scanf("%{",&d};
clrser(};

KhoiTaoDoHoal(};

setbkcolor(RED);

setcolor{ YELLOW);
setfillstyle(SOLID_FILL,YELLOW);
fillpely(10,poly10);

/* Truong do cac not nhac */

tr = 2*d; tro = 4%d; md = d/2;

mk = d/4; m3 = &/8; m4 = 4/16;

de =3*d/2; tre =3%d;troc = 6*d;

{* Bat dau ban nhac TIEN QUAN CA */

not{re2,d);not{mi2,d};not{re2,d);not(scl2,tr);not{sol2,tro);
not(la2,d);not{sol2,d);not(si2,tr);not(si2, tro);not(la2 d),
not(sol2,d};not(mi2,tr);not(sol2,tr};not(sol2,d); net(mi2,d};
not(re2,d);not{sil,d};not(re2,tro);not(sol2,d;not(la2,dy;
not(si2,ir);not(si2,tr);not(si2, tr);not(1a2,d);not(sol2,d};
not(red,trol;not{si2,d);not{sol2,d);not(la2,tr);not(la2,tr);
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not{si2,tr);not{fad2 di;not(re2.dy;notisol2 tro);not{si2 di;
not{do3,d};notired tr);notired tr);notimid.tro};not{red,d);
not{siZ tro};not(si2.tr);not(la2.d);not{sol2.tr);notire2,tr);
not(fad2,try;not(fad2,d):not(la2,d);not{sol2 tro);notisi2,di;
not(dod,dvnotired, tri;not{re3, 1) ;notimis.trok:not(red,d);
not(si2,tro);not(si2,tr);not{la2.d);not(sel2,tr); notisel2,tr);
not(re2,tro);notire3,tro}:not{si2,tri;not(sol2,tr);not{mid,tro);
not(red,tr);not(si2,d);not(ta2,d)not(re2, d);not(la2 tr);
not(la2,tro);not(si2,tri;not(sol2, tro);

}

void notiunsigned tanso, float dai) * Ham xac dinh not nhac */
{

sound{tanso);

delay(dai);

noscund();

}

int KhoiTacDoHoa(void) /* Ham khoi tao do hoa */
{
int graphdriver = DETECT,graphmode,error_code;

initgraph{(&graphdriver,&graphmede, *. \ibgi");
error_code = graphresult();
if {error_code '= grOk)
{
return(-1);
if {{graphdriver != EGA ) && (graphdriver != VGA )
{
closegraph();
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return{0);

1
!

returnil);

}

Bai s6 101 Taoc cifa s6 & ché do van ban
Bai giai D& khoi tac ché d6 van ban ta si dung :

textmode { mode };

int mode;

dé chon mot trong 5 ché dd sau day :

Ky hiéu Gid tri s6 Ché dé van ban vidéo
LASTMODE -1 Ch€ do van ban cd truée
BW40 0 Den tring 40 cot

C40 1 16 mau, 40 cot

BWSQ 2 Den trang 50 cot

C8o 3 16 mau, 80 cbt

MONQ 7 Daon séc, 80 cit

Déc lap véi ché do van ban duge chon man hinh ludn gdm 25 hang

Dat mau cifa s6 bang textbackground ( color };
int color;

Bat mau chit dung textcolor ( color );
int color;

Chuong trinh CT101 d& k&t thic cuén sich cd cla s6 gom dong chit
sau :
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TRUONG DAI HOC BACH KHOA HA NOI
KHOA THIET BI DIEN

Cac tac gia chan thanh cam on ban doc

Neu ban co yeu cau chuong trinh xin moi

lien he voi KHOA THIET BI DIEN DT: 8692511

Chung toi xin dap ung mien phi
CAC TAC GIiA

/* CT101 Chuong trinh lap cua so */
#include<stdio.h >
#include<conio.h >
void main()
{
textmode(C40) ; /* che do van ban 16 mau 40 cot */
/* Man hil;h_ mau tim */
textbackgrotind(MAGENTA} ;
window(1,1,40,25) ; /* Man hinh 25 X 80 */
clrser() ;
textoolor(WHITE) ; /* Dong chu mau trang */
printf("in\n TRUONG DAI HOC BACH KHOA HA NOI " ;
printf("\n\n\n KHOA THIEI BI DIEN ") ;
printf("\n\n\n Cac tac gia chan thanh cam on ban doc "} ;
printf("\n\n Neu ban co yeu cau chuong trinh xin ") ;
printf("\n\n lien he KHOA THIET BI DIEN DT: 8692511 "} ;
printf("in\n Chung toi xin dap ung mien phi ") ;
printf("\n\n CAC TAC GIA ") ;
getch();
return;

}
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PHU LUC

CAC HAM CUA TURBO C

Ham, thu muc

Cach sit dung, ¥ nghia

abs

int abs {intn)

math.h Tra vé gia tri tuyét ddician
stdlib.h
acos double aces { double x )
math.h Tra vé arcos{x) néu - 1< x < 1, néu khéng 0
asin double asin ( double x )
math.h Tra vé arsin(x) néu - 1< x< 1, néu khong 0
atan double atan ( double x)
math.h Tra vé arctg(x)
atof double atof ( const char * s)
math.h Chuyén xau ky tu s thanh mét s6 ddu phay déng
stdlib.h
bioskey int bioskey (intn)
bics.h Quan 1y ban phim bang BIOS
math.h n = o doc mét phim
n = 1 tha mét ky tu da sin sang
n = 2 tinh trang cac phim da bj thay déi
calloc void * alloc { size_ t n, sixe_tt)
alloc.h Danh mét khéi nhé nbx byte cho n d8i tuong cé
stdlib.h kich thudéc t. Cac byte cuna khéi dudge khdi ddu
bang (\0Q)
ceil double ceil ( double x )
math.h Lam tron, tra vé s6 nguyén nhd nhat lén hon hoac

bing x

cleardevice

| graphics h

void far cleardevice { void)
X6a man hinh d6 hoa
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clroel

void ¢clroel { void )

graphics.h

conio.h Xda tuw vi tri con tré dén cuél dong trong cia =6
hién tai _
elrscr volud clrscr ¢ voil )
conio.h Xéa ctia s6 hién tai va dat con trd vé gdc trai trén
| (toa do 1,1)
coreleft unsigned coreleft { void )
alloc.h unsigned lang coreleft { void )
Tra vé kich thude bd nhé RAM khéng s dung.
Két qua kiéu unsigned long véi mé hinh tiny,
small. medium va kiéu unisigned long véi cic md
hinh compact, large va huge
cos double cos ( double x)
math. h Tra vé cos (x).
cosh double cosh (double x )
math h Tra vé cosh (x) ]
eprintf int eprintf ( const char *f[, arg, ...1)
| conio.h In cac di s6 theo cac dac t3
cputs int cputs { const char *s)
conio.h In xau k¥ tu s trong clia 56 van ban hién tai
exp double exp ( double x)
math. h Tra vé€ Iny thira cd s6 ty nhién cta x
floor double floor ( double x)
| math.h Tra vé tri nguyén 16n nhat nhé hon hoic bing x
fabs double fabs ( double x)
math.h Tra vé gid trj tuyét déi cha s6 thuc x
fillpoly void far fillpely (int n, int far *rp )

Vé va r6 mét da giac n diém c6 cdc toa dd sép x8p
trong tp

frec
alloc.h
stdtib. h

void free ( void *b )
Gial phéng khoi nhé b




ftime
sysitimeb.h

void ftime { struct timeb *tb )
Xéc dinh ngay git hién tai

getmaxcolor | int far getmaxcolor { void )

graphics.h Liy s6 mau cuc dai trong ché d6 do6 hea

getmaxx int far getmaxx ( void )

graphics h L4y hoanh d¢ cuc dai cia man hinh

getmaxy int far getmaxy ( void )

graphics.h Ldy tung d6 cuc dai cia man hinh

gettext int gettext ( int ax, int ay, int bx, int by, veid *t )

conio.h Sao chép mot hinh chit nhit cia man hinh van
ban vao vung nhd dém do t trd vao

gettextinfo void gettextinfo { struct text info *r )

conioc.h Ldy thong tin vé ché& d¢ vidéo hién thoi

gotoxy void gotoxy { int x, int y )

conio h Dat con tré vao dong y cdt x trong cla s

graphresult | int far graphresult { void )

graphics.h Cho ma cta 151 d6 hoa cudi cing gap phai

initgraph void far initgraph (&graphdriver,& graphmode,” ")

graphics.h Khdi tao hé thong do hoa, dat card do hga, mode
dd hoa vai driver da chon

int86 int int86 (int n, union REGS *ar,union REGS *br}

dos.h Ngat logic s6 n

isalnum int isalnum { int ¢ )

ctypeh Tra v8 mét gia tri khdc khéng néu ¢ 14 mét chir cai
hoac ky tu sd. Trai lai sé tra v& 0

isdigit int isdigit ( int ¢ )

ctype.h Tra vé mét gia tri khdac khéng néu c 1a moét con s8
tir 0 dén 9

kbhif int kbhit { void )

conio.h Thi g6 mét phim trén ban phim, sin sang trén

man hinh
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line void far line { int ax, int ay, int bx, int by )

graphics.h Vé mot doan thang néi hai diém (ax,ay) va (bx,by)
Vi tri con tré khéng thay dai

linerel void far linevel { int dx, int dy )

graphics.h Vé mét doan thang tir vi tri hign tai (x,y) dén di€m
(x+dx.y+dy). Con trd dude di chuyén t8i vi trl mdi

lineto void far lineto ( int nx, int ny )

graphics h V& mAt doan thing tir vi tri hign tai (x,y}.dén di€m
{nx,ny). Con tré duge di chuyén téi diém (nx,ny}

log double log ( double x )

math.h Tra veIn(x) ,x > 0

log10 double logl0 ( double x )

math h Tra vé log(x) , x > 0

memmniote void *memmove (void *d, const void *s, size_t n)

mem.h Sao chép moét khdi n byte cua s vao trong d

nreniset void *memset (void *s, int ¢, size_t n)

mein.h Khdi dau n byte cta s véi byte ¢

moveto void moveto ( int nx, int ny )

graphics.h Chuyén vi tri hién tai dén diém cd toa do (nx,ny}

outlextxy void outtextxy { int x, int y, char far *s )

graphics.h Ghi mdt x4u ky tu s vao diém (x,y) trong cla s6 do6
hoa

pow double pow ( double x, double y )

math.h Tra vé x¥

putch int putch { int ¢ )

conio.h Dua mot ky tu vdo man hinh trong cia s6 lam viée

puttext int puttext ( int ax, int ay, int bx, int by )

conjo.h Chép lai ndi dung cta viung nhé dém t vao hinh
chit nhat cia man hinh van ban

random int random { int n }

stdlibh Phat mot s6 nguyén ngdu nhién giita 0 va n-1

radommize void randomize ( void )

stdlib.h Khéi dau bo sinh sd ngiu nhién
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reallod

void *realloc ( void *b, size t n }

stdlib.h { Digu chinh kich thuéc clia khéi b theo kich thude
alloc.h h
rectangie void far rectangle ( int ax, int ay, int bx, int by )
graphics h Vé mét hinh chit nhat cd gdc trdi trén (ax,ay) va
géc phai dudi (bx,by)
setbkcolor void far setbkceolor ( int ¢ }
graphics h Chon mau n&n cho man hinh d8 hoa
seteolor void far setcolor { int ¢ )
~graphics.h Chon mau vé
setfillstyle void far setfillstyle { int motif, int c )
graphics.h Dat méu t6 va mau té da gidc
sin double sin ( double x )
math . h Tra vé sin(x)
sinh double sinh ( int x )
math.h Tra vé sh(x)
sprintf int sprintf ( char *b, const char *f [, arg, ... ])
stdio.h Ghi cdc d8i s6 trong xau ky tu b theo dac ta
sqrt double sqrt { double x )
math.h T'rd v& can béc hai cla x
streat char *streat ( char *d, const char *s)
string.h Sao chép x&u ngudn s vAo x&u nhan d
strchr char *strchr ( const char *s, int ¢ )
string.h Tim l&n xuft hién cha ky ty c trong x4u s
stremp int stremp ( const char *sa, const char *sb )
string.h So sénh x4u sa va sb. Tra vé 0 néu cac xau gidng
nhau, trd v& gid tri 4m néu sa nho hon sb vi gi4
tri duong néu sa lén hon sh
strepy char *strepy ( char *d, const char *s )
string.h Sao chép x4u ngudn s vaoc cudi xdu nhan d
strdup char *strdup { const char *s )
string.h Danh vi trl va sao chép xau tao nén ban sac
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strien size_t strlen ( const char *s )

string.h Tra ve d6 dai cia xau s, khong tinh dén ky tu
khong

strncat char *strncat ( char *d, const char *s, size_t n)

string.h Mde néi n byte clia xau ngudn s vao xau nhén d

strucpy char *strnepy ( char *d, const char *s, size_t 1)

string.h Sac chép 1 byte cia xdu ngudn s vao xiu nhan d
bing céch cdt d hay thém cdc ky tu khéng

strnset char *strnset ( char *s, int ¢, size t n )

string.h Khdai diu n ky tu dhu cliia xau s véi ky tu ¢

striod double *strtod ( const char *s, char **p)

stdlib.h Chuyén xau s thanh gia tri kiu double, p tro vé
ky tu dhu tién gay ding

tan doublée tan { double x )

math.h Tra v& tgix) C

toupper int toupper ( int ¢ )

ctype.h Chuyén chit thuting tit a dén z thanh chi hoa

ve arg type va_arg ( va_liste pvar, type )

stdarg.h B6i s6 cla danh sdch thdng s6 bién thién pvar la
ki€u type

ve_end void va_end ( va_liste pvar )

stdarg.h Danh cho 16i ra binh thudng cia mot ham d5i 6
thay 46i B

va_start void va_start (va_liste pvar, pfixe )

stdarg.h bat vi trl pvar vao ddi s8 thay déi d3u tién sau d6i
58 c8 dinh cudii cing pfixe

wherex int wherex ( void )

conio.h Tra v& cOt cla con trd trong cia s6 lam viéc

wherey int wherey { void )

conio.h Tra v& dong clia con trd trong cda s§ lam viée

window void window ( int ax, int ay, int bx, int by }

conio.h Dinh cia s3 vdn ban § gdc trai trén toa do (ax,ay)
dén goc phéi dudi toa d6 (bx,by)
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