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Thiét ké chuong trinh

e

>. Mang mot chiéu, hai chiéu va nhiéu chiéu
3. Con tro

4. Chuoi ky tu

5. Cau truc

6. Tap tin

7. Déquy

3.

Mot s6 thuat toan thong dung



Cach tinh diém

* Piém thyc hanh 50% tong diém
* biém Iy thuyét 50% tong diém

* Diém cong thém 10 - 20% tong diém
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" Phan loai

|.  Phuong phap truc tiép
0. Phuong phép gian tiép hoic tim kiém 10i giai



4 .
frrong phap truc ticp
Xac dinh truc tiép dugc 101 giai qua mot thi tuc tinh toan (cong

thirc, hé thirc, dinh luat, ...) hoac qua cac buéc can ban dé cé
duogc 101 giai.

Viéc giai quét yén dé trén may tinh chi 1a thao tac 1ap trinh hay
la sy chuyén do1 161 giai tir ngdbn ngir tu nhi€én sang ngdn nglr
may tinh = k¥ thuat 1ap trinh trén may tinh.

Co ba loai co ban:

o  Loai thur nhat, dung dé biéu dién cho céc bai toan da co 10i giai chinh

Xac bang mot cong thirc toan hoc nao do. n(n+1)

7

1+2+..+n=
vi du: tinh tong n s6 nguyén duong.

o  Loai thtr hai, biéu dién cho cac bai toan c6 cong thic giai gan ding
(cong thirc tinh sin, cos, giali phuong trinh si€u viét, ...).
vi du: giai phuong trinh bac 2

o  Loai cudi cung, biéu dién cac 10i giai khong tuong minh bang k§ thuat
de quy.



Chuyén doi dir liéu bai toan thanh dir liéu chuong trinh

Nguyén 1y 1: Dit liéu cua bai toan s& duoc biéu dién lai dudi dang

SR W

cac bién cua chuong triph thong qua cac quy tac xac dinh cia
ngon ngtr 13p trinh cu thé

Bién - phuong tién biéi dién dit liéu ctia chuong trinh

Thay d6i gi4 tri ctia bién - 1énh gan

Kiéu dit liéu

Hr?mg SO

Cau trac mot chuong trinh



Chuyén do1 qua trinh tinh toan cua bai toan thanh
cac cau truc cua chuong trinh

o Nguyen ly 2 (Dmh ly Bohn-Jacopini): Moi qua trinh tinh toan déu
c6 thé mo ta va thuc hién dua trén ba ciu tric co ban: tuan tu, ré
nhanh va lap.

. Céau trac tuan tu

0. Chu tric & nhanh

1. R&nhanh c6 diéu kién: if (condition)
r€ nhanh don: if ()
ré nhanh doéi: if () ... else ...

2. R&nhiéu nhanh: case

3. R&nhanh khong co diéu kién: LABEL va GOTO
3. Cau trac lap:

1. Lap xac dinh

2. Lap khong xac dinh



Phan chia bai toan ban dau thanh nhiing
bai toan nho hon

» Nguyén 1y 3: Moi bai toan 16n déu co thé giai quyét bang
cach phan chia thanh nhirng bai toan nhé hon

I. Thu tuc va ham - phuong phap phan chia chuong trinh thanh
nhirng chuong trinh con.

2. Bién cuc bd va bién toan cuc

Tham so - dir li1€u dau vao/dau ra cua ham

9



~ Biéu dién tinh toan khong tudng minh bang dé quy

* Nguyén 1y 4: qua trinh d¢ quy trong may tinh khong don gian
nhu cac bieu thirc quy nap trong toan hoc
eS¢ trinh bay sau nay.
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Phu’()’ng phap gian tiep

Puogc str dung khi chua tim ra 101 giai chinh x4c cua van
de.

*  Pay la cach tiép can chi yéu cta loai ngudi tir xua dén
nay.

o Loi giai truc tiép bao gid cling tot hon, nhung khong
phai luc nao cling co



Phan loa1 phuong phap gian ticp
I. Phuong phap thtr - sai
I. Thu - sai hé thong
2. Thr - sai phan 16p
3. Thir - sai ngau nhién
2. Phuong phap Heuristic
3. Phuong phap tri tu¢ nhan tao



/mlg pﬁﬁgp thir - sai

Thomas Edison phét biéu cach tim mot cdy kim trong mot déng
rom: “trong khi chuwa nghi ra duwoc mot cach that hay thi cu
viéc rit timg cong rom cho dén khi rut dwoc cdy kim”.

Phuong phap nay du trén 3 nguyén ly:

1. Nguyén Iy vét can (duyét toan bo): liét ké tat ca cac truong hop
Xady ra va xem xét chung.

Vi du: liét ké tat ca s6 nguyén to tir m dén n.

2. Nguyén ly ngau nhién: dua trén viéc thir mot s6 kha nang dugc
chon mét cach ngau nhién trong tap kha nang (thuong rat 16m,
néu ap dung nguyen ly toan bo sé ton nhiéu thoi g1an) Kha
nang tim 101 g1a1 ding (hoac gan dang) s€ phu thudc vao chién
luge chon ngau nhién va mot so6 diéu kién cu thé.

Vi dy: kiém tra chat lugng trong qua trinh san Xuat clia mot doan kiém tra.
Mot 16 hang ¢6 1000 thung, chon ngau nhién 10 thung, moi thung co
24 san pham, chon ngau nhién 5 san pham, ..



Nguyén ly duoc phat trién thanh phuong phap Monté-Carlos.
Cang ngay nguyén 1y ngu nhién cang phat trién manh mé,
trong s6 d6 c6 mot phuong phap noi bat 1a phuon gphap
Genetic.

Nguyén 1y mé cung: nguyén 1y nay duoc ap dung khi chung ta
khong biét chinh xac "hinh dang" cua 16i giai, ma phai xay
dung 15i giai dan qua timg budc, giong nhu tim duoc ra khoi
meé cung.



Thr sai - hé thong

1.

.

Nguyén 1y vét can toan bo: mudn tim cdy kim trong dong
rom, hay lan lugt rut ting cong rom dén khi rat dugc cay
kim.

Thuat giai: goi D 1a khong gian bai toan (tip tat ca kha ning
xay ra), D={(x;, X,, ....X,)/x;€D,v61 D, 1a tap hiru han c6 m,
phan tur}.

goif: D {true, false} 1a quy tac xac dinh 10i giai.

Vi du: mot dan ga va mot bﬁy cho ¢co té)ng cong N chan, dan
ga dong hon bay chdo M con. Ho1 c6 bao nhiéu ga va cho?



7. Nguyén 1y mat luéi: ludi bat ca chi bat duge nhitng con ca ¢o
kich thudc 16n hon kich thudc mat luo.
Vi du:

Tim nghiém phuong trinh trong mdt doan

Khir nhiéu trong anh
3. Nguyén ly mé, cung: Muén thoat khoi mé cung thi phai biét
quay lui va biét danh dau nhitng no1 da di qua.
Vi du:

Tim dudng di ngan nhat



hu - sa1 phan 1op

. Nguyén Iy chung vé giam d6 phtrc tap cia thir - sai: thu hep
tap truong hop trude va trong khi duyét, dong thoi don gian
hoa t6i da diéu kién chap nhan mot trudong hop.

2. Quy tac:

1. don gian diéu kién: tranh Finh lai trong vong lap va thira ké két qua
tinh toan cua budc trudce: t6 hgp chinh hop, heap sort, ....

2. K¥ thuat cam canh: ma di tuan,

. s0 4am dau tién trong mang: diéu kién while(x[i]>0&&i<=n) do cich khac
a[n+1]=-1; while(x[1]>0) do

3. Nguyén Iy thu gon khong gian tim kiém: loai bd nhiing
truong hop hodc nhom truong hop chic chan khong dan dén
101 giai.
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0.

Quy tac rut gon:
1. Dua trén danh gia toan cuc: tim diéu kién dé rat gon tap kha niang dé
cu trong mot budc xay dung mot thanh phan.

Vi du: tim t0 hop chip n cua k.

2. Dua trén danh gia cuc bd: xay dung phép kiém tra don gian dé nhanh
chong loai bo dugc cac kha nang cho thanh phan x[1] ma khong phai
xay dung toan bo n-i thanh phan con lai cua o1 giai.

Vi du?: cho sau §6 tu nhién A={1,7,2‘,9,3,5 +. Tim day con cua A sao
cho tong cac phan tur trong day con bang 8.
Nguyén 1y danh gia nh
hon trong luong cua qua.
Vi du: bai toan nguoi du lich.

Quay lui khong dung dé quy
Phuong phap sinh 101 giai
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Phuong phap Heuristic

Trong nhiéu bai toan ding phuong phap thir - sai s& dan
dén so6 leong thur qua 16n khong chﬁ’fp nhan duoc.
Heuristic chinh 1a udc luong vé kha niang dan dén 10i giai
cua mot trang thai: phuong phap vét can nhung co thém tr1
thire di kém, toi wu cuc bo, nguyén ly huéng dich, nguyén
ly sép thu tu, ....
e vidu:
Mot em bé bi lac dudng vé nha, em nhd nha minh cao nhat
trong khu vue, em sé tim dén toa nha cao nhat trong vung em
thay, roi lai tiep tuc ,
Giai phuong trinh bac 2, doan nghiém theo Vi-ét



Tim kiém theo chiéu sau va chiéu
rong

La thu - sa1 theo nguyén Iy mé cung hay chinh 1a thur -
sa1 ket hop 1an nguoc.

Nguoc véi tim kiém theo chiéu sau, tim kiém theo chiéu
rong mang hinh anh cua vét dau loang.

—> Giai thuat A’
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Phuong phap tri tu€ nhan tao

* "Day" may tinh dé c6 "tri thong minh" nhu con nguoi
bat chudc kha niang "suy luan" cia con nguoi.
vi du: bai toan dong nudc, c6 3 binh A, B, va C ¢6 dung
tich 5, 8, va 13 lit. Lam sao dong duogc 11 lit nuéc trong
binh C? Binh C ban dau day nudc.
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Mot sO phuong phap chuyén giao
tr1 thirc
I Biéu dién tri thirc

2. He¢ chuyén gia
3. May hoc



Mang = Array

Pham Thé Bao
Truong Pai hoc Khoa hoc Tu nhién Tp. HCM



Mang — Array

Mot sd tinh chat

Khai bao mang trong C

Truy xuat cac thanh phan

Truyén tham s6 kiéu mang cho ham
Mot sd thao tac co s6

Mang nhiéu chiéu
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Mang — Mot so6 tinh chat

Mang 13 mot kiéu dir liéu c6 cau trac do nguoi lap
trinh dinh nghia

Dung biéu dién cac dbi tuong dir liéu & dang mot
day cac thanh phan c6 cung ki€u v61 nhau — ki€u co
SO

NNLT C Iudn chi dinh mot khéi nhé lién tuc cho
mot bién kieéu mang

Kich thudc cia mang dugc xac dinh ngay khi khai
bao va khong bao gio thay doi



Mang — Khai bao trong C

DDDtDypedef j Ténkiéu| 1;

T

» kiéu clla mdi thanh phan héing sé, s thanh phan
toi da cua mang

L] do lap trinh vién dat tén
L] typedef int  AINT[100];
//AINT la kiéu méng biéu dién day gom 100 thanh phan int

AINT a; //a: bién kiéu AINT




L

Mang — Vidu

L

L

E{ffj#define SIZE

int a[5];

10

// a diay gém 5 sé nguyén

long int big[100]; // big: chiém 400 bytes!

double d[100]; // d: chiém 800 bytes!

long double

v[SIZE];// v:10 long doubles

long double
long double
long double
long double

A A A o

[2.5];
(0]
[—-4];

(n];
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Miang — Vi dy

int a[5] = { 10, 20, 30, 40, 50};
double d[100] = { 1.5, 2.7};
short primes[] = { 1, 2, 3, 5, 7, 11, :
long b[50] = {0 };e—_ \I
2 thanh phan

dau tién dworc
khé&i tri, phan
conlai: 0

compiler xac dinh
kich thwérc gém 7

thanh phan cach nhanh nhat dé
khéi tri tat ca cac

int =7 thanh phan biang 0
const int ¢ = 5;
int al[i];

double d[cl];
short primes|[];
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Mang — Truy xuat cac phan tur
S
m Cic thanh phan ctia mang dugc truy xuat thong qua chi s6
cua ching 0..s1ze-1
m Thao tic truy xuat khong kiém tra gidi han cua chi s6
nhung gia tr1 khong kiém soat dugc

int main()

a
{ 0
int a[6];
int i = 7; 1
a[0] = 59; 2
a[5] = -10; 3
a[i/2] = 2; 4
a[6] = 0;\
al[-1] = 5;+——*4>1"r 5

return 0;
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Truyén tham s6 Mang cho ham

m Tham s6 ki€u mang dugc truyén cho ham chinh 1a dia chi
cua phan tir dau ti€n trén mang

m SO thanh phan trong tham s6 mang c6 thé dé trong.

m SO thanh phan thuc sy dugce st dung phai truyén qua mot
tham soO khac (vd: size)

int add elements(int a[(j , int size)

{

int add elements(int *p, int size)

{
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Y

Vi au

}

#include <stdio.h>
void sum(long [], int);
int main(void) {

long primes[6] = { 1, 2,
3, 5, 7, 11 };
sum (primes, 6);

printf ("%1i\n", primes[0]);

return 0O;

void sum(long a[], int sz) {

int 1i;

long total = 0;

for(i = 0; i < sz7 i++)
total += al[1i];

a[0] = total;+

tont

primes
1
2
3
5
7
11
a
sz| 6

ding dé kiém tra
—gi®i han chi s6

g dwoc lwwu vao
an tw dau tién
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Chuy

m Khong thé thuc hién cac thao tac chép ndi dung mot mang
sang mang khac.
Chép timg phan t&r mang
char A[3]={‘a’,’b’,’c’};
char B[3];
B=A;//7??
for(int 1=0; 1<3; 1++)
B[1i] = A[i];
hoac chép khoi bo nhé (s€ duogc dé cap sau)
m Khong dung phép so sanh truc tiép (==) nodi dung trong hai
mang.
Phép so sanh (A==B) so sanh dia chi hai ving nhd ma A va B
chi dén.



R s e e

Mot so thao tac co sé

m Nhap

m Xuit

m Thém mot thanh phan dit lidu

m Loai bo mot thanh phan dir liéu
m Tim kiém

m Sap xép



1.

hap dir li¢u

void ReadData(int a[], int size)

{ _ . duyét qua tat ca cac
int 1; / phan tor
for(i = 0; 1 < size; i++)

{
printf (“Nhap thanh phan %d: 7, 1i);
scanf (“%d”, &al[i]) ;
}
}

nhap dir liéu cho a[i]




ang — Xuat dir l1éu ra man hinh

&N

void WriteData(int a[], int size)

{

int 1i;

for(i = 0; 1 < size; i++)
printf (“%d 7, al[il]);
printf (“\n”) ;
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Sm¢

ang — Nhap xuat dir liéu

{

#include <stdio.h>

void ReadData(int [], int );
void WriteData(int [], int );
void main()

int a[100], n;

clrscr () ;

printf ("Nhap so thanh phan cua day: %);
scanf (“$d”, &n);

printf ("Nhap cac thanh phan cua day: “);
ReadData(a, n);

printf (“Day vua nhap: \n");

WriteData(a, n);




" -
N 2 . a m)) s, 7 X7 4 1~
viallg — 11m vl ir1 A trong day
m Bai toan: Tim vi tri X trén mang a dang c¢6 N thanh phan.
m Giai phap: Tim tuan tu

//input: dady (a, N), X
//output: Vi tri cua X, -1 néu khéng cd

int Search(int a[], int N, int X)
{
for (int 1 = 0; i < N; 1 ++)
if (a[i] == X)
return 1i;
return -1;




*~  Mang - Thém mot thanh phan dit lidu

DDDD m Bai toan: can thém thanh phﬁn dit i€u X vao mang a

dang c6 N thanh phan.
- m Hai truong hop can xem xét:
[0 Day chua c¢6 thir tu
L > Thém X vao cudi a.
0 Day da co6 tha tu
L => Tim wvi tri thich hop, chén X vao
L
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pos
Ny

6
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ng — Chén X vao day ting dan
5

P

4

Vi tri thich hop: 4

. b o

Chen 6 vao (a, 7)
1 2

0
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\

0 day tang dan

:m¢

aNng — nXxXv

//input: didy (a, N) tdng dan, X
//output: didy (a, N) da coé X & dung vi tri

void Insert(int a[], int &N, int X)

{

int pos;

for (pos = N; (pos>0)é&&(a[pos-1]1>X); pos --)
a[pos] = a[pos - 1];

a[pos] = X;

N ++;
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4 A 4 & A

m Bai toan: loai bo thanh phan dit liéu X ra khoi
mang a dang c6 N thanh phan.

m Hudng giai quyét: xac dinh vi tri ciia X, néu tim
thay thi don cac phan tr ¢ phia sau lén dé 1ap vao
cho trong. 2 truong hop:

0 Day khong c6 tht tu: lap phan tir cudi 1én
0 Day da thir tu: doi tat ca cac phan tir & sau vi
tri cua X 1én trudc 1 vi tri.



Mang — Loai b6 X ra khoi day tang

Loai 5 khoi (a, 8)

O@G)@@@@

N=7

X @ Ok, found

Tim vi tri cta 5 Don cac vi tri 4, 5, 6, 7 1én

“-"!E"ﬂa"’ﬂa"’ﬂa"ﬂa'ﬁa
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e °1917 1.1 2° 1~ |
Viang — 1 bo X ra kho1 day tang
//input: day (a, N), X
//output: ddy (a, N) did loai bd 1 thanh phan X
int Remove (int a[], int &N, int X)
{
int pos = Search(a, N, X);
if (pos == -1) //khbéng cé6 X trong day
return O;
N --;
for (; (pos < N); pos ++)
a[pos] = a[pos + 1];

return 1;




— Sap xép

&
—
Wi

-]
U€i

m Bai toan: Sap xép cac thanh phan cia (a, N) dé thu
duoc day tang dan
m Giai phap: Tim cach triét tiéu tat ca cac nghich thé
cua day
- Thuét toan sap xép Doi cho truc tiép

R s e e
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> 4 A A e A
ano — San van Aot Fa
1iVAGul ls Uut.l IX\/ ViV AL 11.\}
void Swap(int &x, int &y)
{
int t =x;, x =y, v =¢t;
}

void InterchangeSort(int a[], int N)
{

int 1, j;

for (1 = 0 ; i<N-1 ; i++)

for (j =i+1; jJ < N ;
if(aljl< al1i])

Swap (a[i],al[]j]);
}

j++)




"
Mang nhiéu chiéu

m C khong ho tro mang nhi€u chiéu. Tuy nhién c6 thé ti€p
can theo hudéng: Mang 2 chi€u la mang mot chiéu ma mo1
thanh phan cuia n6 1a mot mang mot chiéu.

“rainfall” 14 mang gém 12

float rainfall[1l2][365]; thanh phén,‘ moi thén'h phﬁn la
mang gom 365 so float

“exam_marks” 1a mang gom
short exam marks[500][10]; 500 thanh phén, mai thanh

phan 1a mang 10 s6 short

const int brighton = 7;
int day of year = 238;

rainfall [brighton] [day of year] = 0.0F;
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Maing nhi€u chiéu
m Khai bao mang 2 chiéu:

type name[row_size][column_size];

SumSquares 0

1
1 2

|

=
-
=
-
N

m int SumSquares[2][3] = { {0,1.,4}, {1,2,5} };
m int SumSquares[2][3]= {0,1,4,1,2,5 };

m int SumSquares[2][3]= { {0,1,4} };

m int SumSquares| ][3]={ {0,1,4}, {1,2,5} };
m int SumSquares[ ][3]={ {0,1, }, {1} };

m int SumSquares[ ][3];
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Nhap Mang 2 chiéu

[W—

#define MAX _STUDENT 5
2. #define MAX SUBJECT 6

3. int StudentScore[MAX STUDENT][MAX SUBIJECT];

4. void read Score(int Score[MAX STUDENT][MAX SUBJECT],
int nStudents, int nSubjects)

{
int 1,];
for(i=0; i<nStudents; i++)
for(7=0; j<nSubjects; j++)
scanf(“%d”, &Score[i][j]);

EEE =

10. }



" -
G W N 4

Ham truy cap, in Mang 2 chiéu

[W—

void print_Score(int Score[MAX STUDENT][MAX SUBIJECT],
int nStudents, int nSubjects)

p. {

3. int 1,];

4. for(1=0; i<nStudents; 1++)

5. {

6. for(j=0; j<nSubjects; j++)

f. printf(“%2d\t”, &Score[i][j]);
! printf(‘“‘\n”);

9, }

[E—
e
——



Chwong trinh

DDDD 1. main(void)

{

int nStudents, nScores;
scanf(“%d %d”, &nStudents, &nScores);

if(nStudents <= MAX STUDENT &&
- nScores <= MAX SCORES)

R S

6 read Score(StudentScore, nStudents, nScores);
- 7 print_Score (StudentScore, nStudents, nScores);
8 return O;
9 )
L
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2 ~ A

Bieu dién mang 2 chié
StudentScores \

Student1 0 1 4
Student2 1 2 5
Student3 ? ? ?
Student4 ? ? ?
StudentS ? ? ?

0 1 4 ? ? ? 1 2 S ¥ ¥ ¥

v
A

T Studentl

Student2 '



Con 0 = Pointer

Pham Thé Bao
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Con tro — Pointer
Khai bao
m Cac toan tor 66&99, cc*”, cc:”, ¢eq

Nhic lai vé truyén tham s6 dia chi

Con tro va mang

Cép phat vung nhé dong
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Con tré — Mot so Iy do nén sur dung

m Con tro 1a kiéu dit liéu luu trix dia chi cta cic ving
dir [i€u trong bd nh& may tinh
m Kiéu con tré cho phép:
00 Truyén tham s6 kiéu dia chi
] Biéu dién céc kiéu, cau tric dit liéu dong
00 Luu trir dir 1iéu trong vung nhé heap
m Con tré da duoc st dung trong ham scanf



~+ Con tro — Khai bao trong C

DDDD Kiéu con tro phai dugc dinh nghia trén mot kiéu co s& di
duoc dinh nghia trude do.

» typedef *Ténkiéu;
O typedef int *PINT;
//PINT la kiéu con tré - dia chi viing nhé kiéu int
L
int X;
- PINT p; //p, pl: bién kiéu int *
int *pl;
L




Con tro — Khai bao trong C

int *pi;
long int *p;
float* pf;

char c, d, *pc; /* c va d kiéu char
pc la con trdé dén char */

double* pd, e, £; /* pd la con trd dén double
e and f are double */

char *start, *end;




"
Con tro - Toan tir “&”

m “&”: toan tu 1ay dia chi cua 1 bién

m Dija chi cua tat ca cdac bién trong chuwong trinh déu da

duwoc chi dinh twe khi khai bao

char g = 'z';
int main() pO 1132 ‘c o
{ X §
‘ -_— 1ol . 0x1132
char ¢ = 'a'; /
char *p4;/
p g
= &cC;
D oo 0x91A2 N
P g 0x91A2
return 0O;
}




"
Con tro - Toan tir “*”

B “*”: toan tuo truy xuat gia tr1 cua vung nhé dugc quan ly
bd1 con tro.

#include <stdio.h>
char g = 'z'; o 1
int main () " 0x1132 0x1135—
{ Z
char c 'a'; P g
T 0x91A2 2
P = :z( \ ‘o) 0x91A2
prin "c\n", ; )
p = &g; L= xuat gia tr,i do’p dang
printf ("%c\n", *57j—_ quan ly
return O;

p c




'_F

Con tro - Truyén tham so dia chi

v

#include <stdio.h>
void change (int *v);

B

B

int main()
{
int var = 5;
change (&var) ;
printf ("main: var = %$i\n", wvar);
return 0O;

}

void change (int *v)

{

el e A

o

(*v) *= 100;
printf ("change: *v = %i\n", (*v));




" -
Con tro NULL
m Gia tri dic biét dé chi rang con tré khoéng quan 1y ving

nao. Gia tri nay thuong duoc dung dé chi mét con trd
khong hop €.

#include <stdio.h>
int main()
{
int 1 = 13;
short *p = NULL;
if (p == NULL)
printf (“Con trdé khéng hop 1lé!\n");
else
printf (“"Gia tri : %$hi\n", *p);
return 0;




"
Con tro - Toan tir gan “="

m Co6 su khac biét rat quan trong khi thuc hién cac phép gan:

: : : p i
int 1 = 10, = 14;
int* p = &i; ) 0x15A0 > }6 14
. . 0x15A0
int *q = &j; .
9 J
0x15A4 * 14
*n = *ey-
P- % 0x15A4
va:
int 1 = 10, J = 14; P 0x15A4 [
int *p = &i; 0xT5A0 [ 10
int *q = &j; ‘0x15A0
q ..... ‘_I
0x15A4 *» 14

Sl 0x15A4




Luyén tap — bién vao 6 trong

int main(void) i
{
inti =10, jJ = 14, k; 0x2100
int *p = &i; j
int *q = &j; 0x2104
k
*p += 1;
b = &k; 0x1208
*p = *q; P
P = g; 0x120B
*p — *q;
q
return 0O; 0x1210
}




" -
Con tro va Mang
m Bién kiéu mang 1a dia chi tinh cia mét ving nhé, duoc xac
dinh khi khai bao, khong thay doi1 trong sudt chu ky song.
m Bién con tré 13 dia chi dong cua mot vung nhd, duge xac
dinh qua phép gan dia chi khi chuong trinh thuc thi.

#include <stdio.h>
int main()

{

int a[l1l0] = {1, 3, 4, 2, 0};

int *p;

p =a; //a =p: sai

printf (“0x%04X %i 0x%04X %i\n"“,
a, a[0], p, *pP):

return 0;




"

Con tro - Toan tir “+” véi so nguyén

{

#include <stdio.h>
intmain ()

short a[l0] = {1, 3, 5, 2, 0};
short *p =

printf (“0x$% 04X $i 0x%04X %i\n"“,

a, a[0], p, *pP);
p ++;

printf (“"0x%04X %i 0x%04X %i\n“,

a, a[0], p, *pP);
(*p) ++;

printf (“"0x%04X %i 0x%04X %i\n“,

a, a[0], p, *pP);
return 0;

0x15A0
d

OIN|ICOI|®R|=

0x16B2

0x15AQ




+ Con tro - Luyén tap

Eff:F] #include <stdio.h>

intmain ()
. {
int a[l10] = {2, 3, 5, 1, 4, 7,
int *p = a;
. printf (“%i %i\n“, a[0], *p);
p t++;
printf (“%i %i\n"“, *p, p[2]);
- p ++; al[2] = 9;
printf (“%i %i\n“, pl[l], *p):
P -= 2;
L printf (“%i %$i\n”, p[3], pl1l]);
return O;
- }

H B WN
wokrN




" -
Con tro - Cap phat ving nhd dong
m Co thé chi dinh ving méi cho 1 con trd quan 1y bang cac
1énh ham malloc, calloc hoac toan tir new cua C++

m Vung nhé do 13p trinh vién chi dinh phai dugce giai phong
bang 1énh free (malloc, calloc) hodc toan tir delete (new)

#include <stdio.h>
int main/()

{

int *p = new int[10];

p[0] = 1;
pl3] = -7;
delete []p;

return 0;




" -
Cap phat dong: malloc() va calloc()

m Ham malloc va calloc cho phép cép phat cac ving nhé
ngay trong luc chay chuong trinh.

void *malloc( size t size);

void *calloc( size t nltems, size t size);

m Ham calloc cap phat viing nhé va khoi tao tat ca cac bit
trong vung nhé ma1 cap phat vé 0.

m Ham malloc chi cap phat ving nhd.



L y
DDDD .
D.
B,
L] 4.
L 5,
6.
- i,
8.
» 9.
10.
1.
L] 0.

h | AN

1 du 1: dung malloc(

#include <stdio.h>
#include <string.h>
#include <alloc.h>

#include <process.h>

int main(void)
{ char *str;

T 3PN b VN memorv £ o ....,.,.
/7 anocatc HICINULY 101 Sl lg

if ((str = (char *) malloc(10)) == NULL)
{
printf("Not enough memory to allocate buffer\n");
exit(1l); /* terminate program if out of memory */

;



. Jarx 1 (
- du 1: (tt)
. [
I
L - /* copy "Hello" into string */
- - strepy(str, "Hello");
»
. " /* display string */
o printf("String is %s\n", str);
5
~
. /* free memory */
L Feennl qte)e
- ITCC(Sir),
- . return 0;
»
.
~
I
»
.
~
»




1. #include <stdio.h>
2. #include <alloc.h>
3. #include <string.h>

4. int main(void)

B {
6. char *str = NULL;

f. /* allocate memory for string */
8. str = (char *) calloc(10, sizeof(char));

9. /* copy "Hello" into string */
10.  strcpy(str, "Hello");

e



.y Y FV h |

Vi du 2: calloc()

11.  /* display string */
12.  printf("String 1s %s\n", str);

13.  /* free memory */
14.  free(str);

5. return O;

p—
5
-




" -

Giai phong vung nho

m Khi thoat khoi ham, cac bién khai bao trong ham s& “bién
mat”. Tuy nhién cac ving nhd dugc cap phat dong van con
ton tai va dugc “danh dau” 1a dang “dugc dung” = bo nhé
cia may tinh s& hét.

m vidu:
void aFunction(void)

{

int *tmpArray, 1= 3;

tmpArray = (int *)malloc(i * sizeof(int));
J tmpArray i

F-




&~ d 0@ D 0

Giai phong vung nho: free

DDDD m St dung cac cap ham

(malloc, free)

n (calloc, free)

3 m C dung ham free dé giai phong ving nhé cap phat dong.
U void free(void *block);

L




" _Cap phat lai vung nhé: realloc

DDDD m Doi khi chiing ta muén mé rdng hoic giam bét kich thude
mang.

. m C dung ham realloc dé cap phat lai ving nhd, thuc hién
chép ndi dung cua vung nh¢ cii sang vung nhd maoi.
void *realloc(void *block, size t size);

n m vidu:
int *tmpArray, N=5.1;
L
tmpArray = (int *)malloc(N * sizeof(int));
- for(1 = 0; i<N; 1++)
tmpArray]i] = 1;
- tmpArray = (int *)realloc(tmpArray, 7);




Vi
Il

.
B.

4.
B
6.

/.
8.

du: realloc()

#include <stdio.h>
#include <alloc.h>

#include <string.h>

int main(void)

d

char *str;

/* allocate memory for string */
str = (char *) malloc(10);



Ny YV

~+ Vidu: realloc() - tt

DDDD 9. /* copy "Hello" into string */

10.  strcpy(str, "Hello");

11.  printf("String is %s\n Address is %p\n", str, str);
Ll 12.  str=(char *) realloc(str, 20);

13.  printf("String 1s %s\n New address is %p\n", str, str);
L

14. /* free memory */
L 15. free(str);
L

16. return O;
17. }



-+ Di chuyén con tro trong mang

DDDD int IntArr[5] = {3,4,2,1,0};

char CharArr[5] = {‘a’,’b’,’¢c’,’d’,’¢e’};
- int *IntPtr = IntArr;
char *charPtr = CharArr;

m Di chuyén trong mang 1 chiéu:

int val at 0=*IntPtr; //= IntArr[0]
L int val at 3 =* (IntPtr+3); // = IntArr[3]
IntPtr IntPtr+1 IntPtr+2

N mew
o




Phép toan voi con tro trong
mang

#define ROWS 5

#define COLS 3

int IntArrf[ROWS][COLS] = {{3,4,2,1,0,

{596979899}9
£10,11,12,13,14}};

int *IntPtr = IntArr;

m Tham chiéu dén phan tir trong mang 2 chiéu:

int val at 00 = * IntPtr;// = IntArr[0][0]

int val at 30 = * (IntPtr+3);// = IntArr[3][0]

int val at 32 =* (intPtr+3*5+2);// = IntArr[3][2]
int val at 32 =* ( * (IntPtr+3)



- Phep toan voi con tro trong

‘mang
IntPtr Ilgr+3
3 [

I
t

IntPtr +2*5+3




w Chuoi ky ty - String

Pham Thé Bao
Truong Pai hoc Khoa hoc Tu nhién Tp. HCM



O ky tu “in dugc” g@)m: 26 chtr thuong (a..z), 26 chir hoa
(A..Z), 10 chir so (0..9), khoang trang, cac ky tu:
P#S8 % & ()" +,-./5<=>2@[\] " _{|}~

00 Cac ky tu “khong 1n dugc™: tab, lert (bell), newline,
formfeed.,...

B cac ky tu “in dugc” dac biét: \V, \77, V7

m cac ky tu “khong in dugce” dac biét:
\n new line
\a bell
\O null character
\b backspace
\t horizontal tab



" ammm——
Nhap xuat Ky tu

m scanf
char ch;
scanf(*“%c”, &ch);

m su dung cac doan macro co trong thu vién <stdio.h>
putchar: dua ky tu ra thiét bi xuat chuan (stdout)
putchar(‘\n’);
getchar: 1ay ky tu tir thiét bi nhap chuan (stdin)

m getch: 1ay truc tiép ky tu tir ban phim khong hién thi ra man hinh
ch = getch();
getche(): 1ay truc tiép ky tu tir ban phim va hién thi ky tu ra man hinh.
ch = getche();



oo

return O;

»
-~
s mak #include <stdio.h>
L . .
» 2. int main(void)
- N
Ly 3
- - W int c;
L - L
| 5. /*Note that getchar reads from stdin and 1s line buffered; this means it
- y will not return until you press ENTER. */
-
" = ,
» 6. while ((c = getchar()) !="\n')
" .. f. printf("%c", ¢);
-~
»
- N
-
l

.



1.  /* putchar example */
2.  #include <stdio.h>

/* define some box-drawing characters */
#define LEFT _TOP 0xDA

#define RIGHT TOP 0xBF

#define HORIZ 0xC4

#define VERT  0xB3

#define LEFT BOT 0xCO

#define RIGHT BOT 0xD9

FER R R LRI

10. int main(void)

ar  {

12. char i, j;

13. /* draw the top of the box */
14. putchar(LEFT TOP);

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

16. putchar(HORIZ);




Ih7.
18.

1

20.
2.
LA
P33
24.
5.

26.
2.
28.
2O
30.
gl
g0,
£,

34.
g5,

=

putchar(RIGHT _TOP);
putchar("\n");

/* draw the middle */
for (1=0; 1<4; i++)
{
putchar(VERT);
for (j=0; j<10; j++)
putchar(' ");
putchar(VERT);

putchar("\n");
}

/* draw the bottom */
putchar(LEFT BOT);
for (i=0; i<10; i++)

putchar(HORIZ);
putchar(RIGHT BOT);
putchar("\n');

return O;



-~ Mot so ham khac
DDDD m  Kkbhit: kiém tra ¢6 phim bam

] 1. /* khbit example */

2. t#include <conio.h>

int main(void)

{

3

4

6. cprintf(""Press any key to continue:");
L 6.  while (!kbhit()) /* do nothing */ ;

i/

8

9

cprintf("\r\nA key was pressed...\r\n");

return O;

;



~
A0 .

Chuoi ky tuy — Strings

m Mot so qui tac
m Nhap / xuat
m Con trd va chudi ky tu

m Mot s6 ham thu vién




" -
Chuoi ky tw - Mot s6 qui tic

m Chubi ky tr 1a mang mot chiéu c6 mdi thanh phan 1a mot
s6 nguyén dugc két thuc bai s6 0.

m Ky tu két thic (0) & cudi chudi ky tu thudng duoc goi la
ky tu null (khong giong con trd NULL). C6 thé ghi 1a 0
hoac ‘\0’ (khong phai chir o).

m Puoc khai bao va truyén tham s6 nhu mang mot chiéu.

char s[100];
unsigned char s1[1000];




" -
Chuoi ky tw - Vi du

char first name[5] = { "J°, "o", "h", "n", "\O" };
char last name[6] = "Minor'";
char other[] = "Tony Blurt";
char characters[8] = "No null";
first name | 'J’ 'h* | 'n" | 0
last_name |'M' 'm0 r 0
other | 'T ‘n|'y' |32 |'B'"|'T"|'W|T|'t| 0
characters |'N’ 32| 'n" || I"| T | O




" -
Chuoi Ky tw - Nhap / xuat
m Co thé nhap / xuat chudi ky tu s bing cach nhap ting ky
tucuas
m Hoac st dung cac ham scant va printf vdi ky tu dinh
dang “%571

char other[] = "Tony Blurt";
printf("'%s\n", other);

m Nhip chudi c6 khoang trang dung ham gets

char name[1l00];
printf('Nhap mot chuoir ky tu %s: ");
gets(name);




" S
Luu y: két thic chudi

#i1nclude <stdro.h>

int main()

{ "Blurt" sé khong
char other[] = "Tony Blurt"”; | dwocinra

printf("'%s\n", other); —//////

other[4] = "\O"; —

printf("'%s\n", other); Tony Blurt
Tony

return O;

other ITI yl 32 IBI |II Iul Irl Itl 0




>l

)i

CD>!

L.01 khi tao mot chu

Q

m Cha y: khong c6 phép gan trong kiéu dit liéu chudi
m nhu thé ndy 14 sai

char ten[10];
ten = “hoahong”;



Chuy

DDDD m Khong :

str dung toan tir gan = dé chép ndi dung ctia mot chuoi
sang chuoi khac.

n char a[4]="h1";
char b[4];
L] b=a;//?2?

L m Khong:
dung toan tir == dé so sanh noi dung hai chudi

- char a[] = “h1”;
char b[] = “there”;
O] if(a==b) //77?

Uy



-+ Con tro va chuoi ky tw

DDDD m char *p; // khai bédo chudi ky tyr nhu mét con tro
m p=new char[30]; //xin cap phat s6 luong k¥ tu,

L] // gibng mang cac ky tu




Ming cac chuoi: char *

DDDD m char *words[ ] = {*hong”,

1]

. Hay char **words;

29 C‘ ,9 ‘Clan’, “nhal,, ’7m09,
Words
! Words[0] Words[1] Words[2] | Words[3] | Words[4]
-
L]
L]
h| o[ n \0 u| c|\0f 1| a 0| n{ h| a| i|[\0| m \0
-




~~ Chuoi ky tw — Mot s6 ham thu vién

m Lay d6 dai chudi
1 = strien(s);

L ] N

m D41 toan bd cac ky tu caa chuoi thanh IN HOA
O strupr(s);

m Doi toan bd céc ky tu ctia chudi thanh in thwong
- striwr(s);
L




" -
Chuoi ky tw — Mot s6 ham thu vién

m So sanh chudi: so sanh theo thir tu tir dién

Phan biét IN HOA — in thwdng:
Int strcmp(const char *sl, const char *s2);

Khong phan biét IN HOA — in thwong:
Int stricmp(const char *sl, const char *s2);



"
Chuoi Ky tw — vi du strcmp

{

int main()

#include <stdio.h>
#include <string.h>

Minor <

Tony

char sl1[] = "Minor';
char s2[] = "Tony";
Int cmp = strcmp(sl, s2);
1T (cmp < 0)
printf("%s < %s", sl, s2);
else
i1IT (cmp == 0)
printf("'%s = %s", sl1, s2);
else
printf("'%s > %s', sl, s2);
return O;




" -

Chuoi ky tw — Mot s6 ham thu vién

®: Gan noi dung chuoi:
o Chép toan bd chubi source sang chudi dest:
Int strcpy(char *dest, const char *src);

o Chép tbi da n ky tw tir source sang dest:
Int strncpy(char *dest,

const char *src, Int n);

m Tao chuodi maéi tir chudi di co:
char *strdup(const char *src);



" -

Chuoi Ky tw — vi du strcpy

#include <stdio.h>
#include <string.h>

int main()

{

char s2[100], *s3;

strcpy(s2, s);
printf("'%s\n", s2);

printf("'%s\n", s2);
s3 = strdup(s + 5);
printf("'%s\n", s3);
free(s3);
return O;

char s[] = "Tony Blurt'";

Tony Blurt
Tol23Blurt
Blurt

strncpy(s2 + 2, '"12345", 3);




~~ Chuoi ky tw — Mot s6 ham thu vién

m Noi chudi:
char *strcat(char *dest,

L] const char *src);
L] x.
m Tach chuoi:
- char *strtok(char *s,
const char *sep);
. Trd vé dia chi cua doan dau tién. Muén tach doan ké tié’p

tham sé thir nhat sé la NULL




"
Chuoi Ky tw — vi du strtok

#include <stdio.h>
#include <string.h>

#define SEPARATOR ™., ™

int main()

{
char s[]= "Thu strtok: 9,123.45";
char *p;

p = strtok(s, SEPARATOR);
while (p '= NULL) {
printf(""%s\n", p);
p = strtok(NULL, SEPARATOR);
}

return O;

Thu
strtok:
9
123
45




~~ Chuoi ky tw — Mot s6 ham thu vién

m Tim mot ky tu trén chudi:
char *strchr(const char *s, Int c);

L
L ‘ . , . x.
m Tim mot doan ky tu trén chuoi:
¥ char *strstr(const char *sl,
const char *s2);
L




" -

Chuoi ky tw — vi dy tim kiém

#include <stdio.h>
#include <string.h>

int main(Q)

{

char *p;

p = strchr(s, "m");
printf("'%s\n", p);

p = strstr(s, "em");
printf("'%s\n", p);
return O;

char s[]= "Thu tim kiem chuoi™;

m kiem chuoi
em chuoi




" -
Chuoi Ky tw — chén mot doan ky ty

#include <stdio.h>
#include <string.h>
void Strins(char *s, char *sub)
{
int len = strlen(sub);
memmove(s + len, s, strlen(s)+l);
strncpy(s, sub, len); 123 Thu chen
¥ . 123 Thu 45chen
int main()
{
char s[]= “ Thu chen';
Strins(s, '"123"); printf("%s\n", s);
Strins(s + 8, "45"); printf("%s\n", p);
return O;
+




" -
Chuoi Ky tu — x6a mot doan ky tu

#include <stdio.h>
#include <string.h>

void StrDel(char *s, Int n)

{
memmove(s, s + n, strlen(s+n)+1)-
} xoa 12345
int main() xoa 45
{
char s[]= "Thu xoa 12345";
StrDel (s, 4); printf("'%s\n", s);
StrDel(s + 4, 3); printf("'%s\n"', s);
return O;




'__
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Bién doi chudi sang so

m atoi(), atof(), atol():
d6i chudi ky tu sang so.

int atoi(const char *s);
double atof(const char *s);
long atol(const char *s);

float f;
char *str ="12345.67";

f = atof(str);
printf("string = %s float = %1f\n", str, {);



Pham Thé Bao
Truong Pai hoc Khoa hoc Tu nhién Tp. HCM
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Kicu cau truc

Khai niém

Khai bao

Truy xuat cac thanh phan
Cau tric & mang

Con tro dén cau truc



" -

D O ah | 4

Khai niém

Cau tric 1a kiéu dir liéu gom mot nhom cac
thanh phan c6 kiéu khong giong nhau, mdi
thanh phan dugc xac dinh bang mot tén riéng
biét (kiéu dit liu triru twgng — Abstract Data
Type — ADT).



-+ Cau truc — Khai béo trong C

DDDD Mot kiéu cau trac dugc dinh nghia véi tir khoa struct.
typedef struct Ténkiéu

. {

L Kiéuthanhphan Ténthanhphan;
Kiéuthanhphan Ténthanhphan;

- Kiéuthanhphan Ténthanhphan;
Kiéuthanhphan Ténthanhphan;

L




" -

Cau truc — vidu

typedef struct TDate typedef struct TBook
{ {
char day; char title[80];
char month; char author[80] ;
int year; float price;
}; char isbn[20];
};

typedef struct TStudent
{

char ID[10]; //khai bao cac bién
char firstname[10]; TBook book;
char lastname[20]; TStudent list[100];

TDate dob;
float marks[1l0];




" -
Cau truc — Truy xuat cac thanh phan

m Cac thanh phan ctia mot bién kiéu cau triic dugc truy xuat
thong qua tén bién, dau "." va tén thanh phan.

{

void Print (TStudent m)

printf ("Name : %s %$s\n",
m.firstname, m.lastname) ;
printf ("Student ID : %$s\n", m.ID);
printf ("Date of birth : %$hi/%$hi/%i",
m.dob.day, m.dob.month, m.dob.year);
printf ("Marks ")

for (int i=0; i<10; i++)
printf ("%$.2f ", m.marks[i]);




" -
Cau truc — Truy xuat cac thanh phan

void ReadInfo (TStudent &m)

{
printf ("Type student ID: ");
scanf ("%$s", m.ID);
printf ("Type first name: ");
gets (m. firstname) ;
printf ("Type last name: ") ;
gets (m.lastname) ;

printf ("Date of birth (dmy): "),
scanf ("%hi %hi %i", &(m.dob.day),
&(m.dob.month), &(m.dob.year));
printf ("Marks (10 floats): ");
for (int 1i=0; i<10; i++)
scanf ("$£f", &(m.marks[i]))
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~ Kich thwdc cua mot cau truc

DDDD m Kich thudc kiéu dit liéu cau tric:

- sizeof(<<typename>>)
m vd:
L
SinhVien t size = sizeof(SinhVien); // 48
L
L
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Mang cac Cau truc
m Khai bao bién mang cac Cau triic ciing giong nhu khai bao

bién mang trén cac kiéu dit liéu co ban khac.

O Dung tén mang khi truy cap tung phén tur trong mang cac
cau truc va toan tu thanh vién dé truy cap cac truong dir
liéu cua ting thanh phan cau truc.

struct SinhVien{ SinhVien mang[100];
char  hoten[31];
nt namsinh;
char  noisinh[4];
char  maso[l1]; mang[1].namsinh
h




L

L

L

Con tro den Cau truc

DDDD m Khai bao con tré dén cau tric tuong tu nhu cac ki€u dix

lieu khac.
SinhVien *SV_ptr

m Toan tir truy cdp truong thanh phan cia cau trac do con trd
chi dén: ->

SV ptr->namsinh
SV ptr->noisinh



"
Union

m Khai bao union dugc dung dé khai bao cac bién dung
chung bd nhd.

union int_or long {

int 1;
long 1;
} a_number;

m Céc thanh phan cta union c6 thé khong c6 kich thudc bang
nhau.

m Kich thudc bd nhé trong khai bao union 1a kich thuéc cua
kieéu dir liéu 16n nhat c6 trong khai bao union.
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L - d - union int_or long {
= nt 1
- =N long 1,
- } a_number;
" = B :
- a_number.i = 5;
L » J - a_number.l = 100L;
" =
. - - B // anonymous union
- N union {
" = . :
B Int 1,
- N ;
L float f
L 55
. " | . 1= 10;
l.. =20
-
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Kiéu Enum (liét ké)
m Kiéu Enum:
1 Liét ké toan bo gia tri ma bién c6 thé nhan
m Khai bao:
enum <tén_kiéu_enum>{
<danh sach cac tri>
s
m Vidu:
enum day{Hai, Ba, Tu, Nam, Sau, Bay, CN};
day ngay;
ngay = Tu; // 2
enum modes{LASTMODE = -1, BW40 = 0}



Tap tin - File

Pham Thé Bao
Truong Pai hoc Khoa hoc Tu nhién Tp. HCM
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Kieu cau truc
m Khai niém
m Khai bao
m Phan loai
m Cac thao tac




Knail niem
m Tap tin 1a kiéu dit liéu hd tro truy xuat/luu trit
dit li¢u trén b nhé ngoai.
m C hd tro hai kiéu tap tin: van ban va nhi phan.

m Truy xuat théng qua con tro FILE.

R s e e
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- ieu FILE *

DDDD m Kicu FILE * (khai bao trong stdio.h) cho phép lam viéc
V01 cac tap tin (van ban, nhi phan).

L
m Khai bdo con tro tap tin
L
FILE * fp;
L L ,
m Chung ta st dung con tro tap tin dé€ truy cap (doc, ghi,
- thém thong tin) cac tap tin.
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MG tap tin
FILE * fopen( const char *FileName, const char *Mode);

m Filename: tén tap tin can md. C6 thé chi dinh mot duong
dan day du chi dén vi1 tri cua tap tin.

m Mode: ché 6 mé tap tin: chi doc, dé ghi (tao moi), ghi
thém.

m Néu thao tic mo thanh cong, fopen tra vé con troé FILE trd
deén tap tin FileName.

m Néu mo khong thanh cong (FileName khong ton tai, khong
thé tao ma1), fopen tra vé gia tr1 NULL.



Dong tap tin

DDDD int fclose( FILE *filestream );

- m filestream: con tro dén tip tin dang mé can dong.
L m Néu thao tac dong thanh cong, fclose tra vé 0.
m Néu c6 16i (tap tin dang sir dung), fclose tra vé gia tri EOF.
L
L




1 du : Mo, Dong tap tin

DDDD 1. FILE * fp;

- 2. //m¢& VB.TXT “chi doc”
3. if( (fp = fopen( “C:\\LTCWVB.TXT”, “r” )) == NULL)
Ll 4. { printf( “Tap tin khong mo duoc\n™);
5. exit(1);
L 6. }
- & ...~/

L 7. fclose( fp );
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Tap tin van ban
m Tap tin van })én 1a kiéu tap tin dugc luu trit cac thong tin
du61 dang kiéu ky tu.
m Truy xuat tap tin vin ban:
[1 theo ting ky tur
(1 theo ting dong
m Ché do mé trén tap tin van ban
O “r” :doc (tap tin phai co trén dia)
O “w” : ghi (gh1 de¢ 1én tap tin cii hodc tao maéi néu tap tin
khong co trén dia)
1 “a” : ghi ndi vao cudi tap tin.
O “r+ : doc/ghi. Tap tin phai c6 trén dia.

[0 “at+” : doc, ghi vao cudi tap tin. Tao ma1 tap tin néu tap
tin chua co trén dia.
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getc, putc, fgetc, fputc
m getc: nhan ky tu tir tap tin.
int getc ( FILE *fp );

gete tra vé ky tu doc dugc hoac
tra vé EOF néu fp khong hop 1é hoic doc dén cudi tap tin.

m putc: ghi ky tu ra tap tin.
int putc ( int Ch, FILE * fp );

putc tra vé EOF néu thao tac ghi co 10i.

m c6 thé dung fgetc va fputc.
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Vidu 1: getc() doc phim

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

{ FILE * fp;

char filename[67], ch;

printf ( “Filename: “);

nter

Qh
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i 0
=

[U—

gets (filename);
if ((fp = fopen (filename, “w” )) == NULL ) // mé tap tin méi dé
ghi
10. { printf ( “Create file error \n”); exit (1); }
11.  while (( ch = getche() ) !=“\r’ ) // doc cho dén khi gip ENTER
123 putc ( fp);
13.  fclose (fp);
14. }

T T | N CL T N N .
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Vi du 2: putc() in noi dung tap tin van
ban ra man hinh

#include <stdio.h>

[W—

2. #include <conio.h>

3. #include <stdlib.h>

4. void main()

. { FILE * fp;

6. char filename[67], char ch;

. printf ( “Filename: *);

8. gets (filename);

9. if (fp = fopen (filename, “r”” )) == NULL ) // mé tap tin méi dé doc
10. { printf ( “Open file error \n”); exit (1); }

11.  while ((ch=getc (fp)) !=EOF ) // doc cho dén hét tap tin
0. printf ( “%c”, ch );

13.  fclose (fp);

-



" - v

Vi du 3: Dém so tir trong tap tin va
ban.

1. #include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE * fp;
char filename[67], char ch;

IS R e - B3 - —_—

EPNE + — N PR | nN.
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8. printf ( “Filename: “); gets (filename);
9.  if (fp = fopen (filename, “r” )) == NULL ) // mé tip tin méi dé doc
10. { printf ( “Open file error \n”); exit (1); }
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- - .. while (( ch = getc (fp ) ) != EOF ) // doc cho dén hét tap tin
L {
L .
- n if ((ch>=‘a’ && ch<=‘2") || (ch>= ‘A’ && ch<=‘Z"))
- N :
i 1sword =1;
iy if (ch=="*||ch=="\n" || ch==\t" ) && isword )
- N ‘1 =0;
— { count ++; isword = 0; }
X = }
LI
- N
.. — n printf ( “Number of word: %d\n”, count);
LI :
- fclose (fp );
l. - 3 }
LI
- N
-
-
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Igets()
m fgets: doc chudi ky tu tir tap tin.

char * fgets ( char *Str, int NumO{Char, FILE *{p );

fgets QQC cac ky tu trong tap tin cho dén khi gip mot trong
cac diéu kién:
0 EOF
[0 gap dong mo1
0 doc duge (NumOfChar - 1) ky tu trude khi gip hai didu
kién trén.

m fgets tra vé chudi ky tu doc duoc (két thiic bang \0) hoic
tra vé con tro NULL néu EOF hoac c¢6 16i khi doc.



int fputs ( const char *Str, FILE * fp )

fputs tra vé EOF néu thao tac ghi co 1.

5
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-~ Ham chép tap tin van ban
DDDD m (o trong cac thu vién

#include <stdio.h>

K #include <string.h>

. m /* Viét chuong trinh chép tir SourceFile sang DestFile va
tra vé so ky tu doc duoc

L

L




"
feof(); tscanf(), fprinti(); fiflush()

m feof: cho biét dd dén cudi tap tin chu a(EOF).
int feof (FILE *fp );

m fprintf:
int fprintf ( FILE *fp, const char * Format, ... );

m fscanf:
int fscanf ( FILE *fp, const char * Format, ...);

J 7

m fflush: lam sach vung dém cua tap tin
int fflush ( FILE * fp );



" ammm——
Tap tin Nhi phan

m Tap tin nhi phan 13 mot chudi cac ky tu, khong phan biét
ky tu in dugc hay khong in duoc.

m T4p tin nhi phan thudong dung dé luu trit cac cau tric
(struct) hodc union.

m Khai bao:

FILE * fp;

m Truy xuat tap tin nhj phan theo khoi dit liéu nhi phan.
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Tap tin Nhi phan
m Cic ché d6 mo tap tin nhi phan:
[0 “rb” : md& chi doc
00 “wb” : ghi (ghi d¢ 1én tap tin cii hodc tao mdi néu tap
tin khong co trén dia)
[0 “ab”  : ghinoi vao cudi tap tin.
O “rb+”  : doc/ghi. Tap tin phai co trén dia.
O “wb+”  :tao mdi tap tin cho phép doc ghi.

[0 “ab+” : doc, ghi vao cudi tap tin. Tao ma&i tap tin néu
tap tin chua co trén dia.
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Doc ghi tap tin Nhi phan
m fread() : doc
size t fread ( void *Ptr, size t ItemSize,

size_t Numltem, FILE * fp );

fread doc NumlItem khoi dit liéu, mdi khdi ¢o kich thuéce
[temSize tur fp va chira vao vung nh& xac dinh boi Ptr.
fread tra vé s6 khéi dit liéu doc duoc.

Néu c6 16i hodc EOF thi gia trj tra vé nhé hon Numltem

m fwrite() : ghi

size t fwrite ( const void *Ptr, size t ItemSize,
size t Numltem, FILE * {p );

fwrite ghi khoi (NumlItem x ItemSize) xac dinh boi Ptr ra fp.
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fp->filename
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Con tro FILE
m Mot tap tin sau khi mé dugc quan ly thong qua mot con tro
FILE.
m Khi mo tap tin (wb, rb), con tré FILE chi d¢én dau tap tin.
m Khi mé tap tin (ab), con tro FILE chi dén cubi tap tin.

m Con tro FILE chi dén timg byte trong tap tin nhi phan.

m Sau mdi lan doc tap tin, con tro FILE s€ di chuyén d1 mot
sO byte bang kich thudc (byte) cua khoi dir lieu doc dugc.
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m Céac hang dung trong di chuyén con tro FILE
#define SEEK SET 0
#define SEEK CUR 1
#define SEEK END 2

m int fseek( FILE *fp, long int offset, int whence );

fseek di chuyén con tré fp dén vi tri offset theo moc whence

m offset: khoang cach (byte) can di chuyén tinh tir vi tri hién tai.
(offset > 0: di vé phia cudi tap tin, offset < 0: nguoc vé dau tap
tin)

m whence: SEEK SET: tinh tir dau tip tin
SEEK CUR: tinh tir vi tri hi€én hanh cta con tro
SEEK END: tinh tir cui tap tin

m fseek tra vé: 0 néu thanh cong, <>0 néu di chuyén c6 16i
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~ ftell() va rewind()
DDDD m rewind dit lai vi tri con tro vé dau tap tin.

void rewind ( FILE * 1p );

L
twong duong véi fseek ( fp, OL, SEEK SET);
L
L m ftell tra vé vi tri offset hién tai cta con tro
long 1nt ftell ( FILE * fp );
L

Néu c6 10i, ftell tra vé -1L




"
Vi du: xic dinh kich thwéc tap tin.
m ...// khai bao bién can than

if ( fp = fopen ( Filea ame, “rb”))==4a ULL)
fprintf( stderr, “Cannot open %s\n”, Filea ame );

U

else
{ 9
fseek( fp, 0, SEEK Ea D );
FileSize = ftell( fp );
printf( “File size : %d bytes\n “, FileSize );
fclose( fp );

h

ooy b s WS



Vi tri con tro: fgetpos() va
fsetpos()

B vO1 cac tap tin co kich thudce cuc 16n fseek va ftell s€ bi
2161 han bo1 kich thudce cua offset.

m Dung
int fgetpos ( FILE *fp, fpos_t *position);

int fsetpos ( FILE *fp, const fpos_t *position);
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-+ Xoa va doi ten tap tin
DDDD m Thyc hién xo4

int remove(const char *filename);

L

. m d01 tén tap tin

L int rename(const char *oldname, const char *newname);
L]
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Chu y khi Iam vié€c voi tap tin

m Khi mé tap tin filename, tap tin nay phai nam cung thu
muc cua chuong trinh hoac

m phai cung cap day du duong dan dén tap tin

vd: C:\baitap\taptin.dat
viét nhu thé nao?

fp = fopen( “C:\baitap\taptin.dat”, “rb );

SAI ROI
m vi co ky tu ddc biét °\” nén viét dung s8& 1a:
fp = fopen( “C:\\baitap\\taptin.dat”, “rb” );



A A
Tham so don

[

m Khi goi chay mot chuong trinh, chung ta c6 thé cung cap cac
tham s0 tai dong 1énh goi chuong trinh.
vi du: dir A:\*.c /w
“copy”, “A:\*.c” va “/w” 1a hai tham s6 diéu khién chuong
trinh.

m command-line arguments.

m Cic tham s dong 1énh dugc tham chiéu qua hai d6i so khai
bao trong ham main.

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

£

B argc: argument count
B argv: argument vector



" S
Tham so dong Ienh — vi du
m .. //addint.c = addint.exe

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

d

int res = 0;

[E—N

printf (“ Program %s\n “, argv[0]);
for (int1=1;1<argc; 1++)

res += atoi(argc[i]);
printf (* %d\n”, res );

ooy v R

m G:\>addint3-2156-21
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D¢ gquy = Recursion

Pham Thé Bao
Truong Pai hoc Khoa hoc Tu nhién Tp. HCM



\ ’I‘Eua!e t toa! n de quy

m [a mo rong co ban nhat cta khai niém thuit toan.

m Tu twdng giai bai toan bang dé quy 1a dua bai toan
hién tai vé mot bai toan cung logi, cung tinh chat
(dong dang) nhung & cdp dé thap hon, qua trinh nay
tiép tuc cho dén khi bai toan duoc dua vé mot cép do
ma tai d6 c6 thé giai dugc. Tir cap d6 nay ta lan nguwoc
dé giai cac bai toan & cap dd cao hon cho dén khi giai
xong bai toan ban dau.

m Vidu:

[1 dinh nghia gia1 thurra: n!=n*(n-1)! vé1 0!=1
[0 Day Fibonacci: f=1, f;=1 va f =f ,+f , Vn>1
] Danh séach lién két.

1T/ Pham Thé Bao
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m Moi thuat toan dé quy gém 02 phﬁn:
1 Phan co so:
La cég truong hop khéng can thyc hién lai thuét toan (kh()r}g
yeu cau goi dé quy). Néu thuat Eoén dé quy khong c6 phan
nay thi s€ b1 1ap v6 han va sinh 161 khi thuc hién. Bo1 luc goi

1a truong hop dung.
1 Phan d¢ quy:

La phan trong thuét toan c6 yéu cau goi dé quy, yéu cau
thuc hién thuat toan 6 mot cap do thap hon.

Pham Thé Bio
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Cac loai dé quy

C6 03 loai d¢ quy:
1. B¢ quy duor:
La loal d¢ quy ma trong mot cép dé quy chi c6 duy nhat
mot 101 go1 d¢€ quy xudng cap thap.
Vi du:
i. Tinh giai thira
giaiThua(int n){
if(n==0)
giaiThua = 1;
else giaiThua= n*giaiThua(n-1);

Pham Thé Bio



i. Tim ki€m nhi phan

SDDD int searchBinary(int left,int right, intx){

if(left<right){
int mid=(left+right)/2;
if(x==A[1])return 1;

3 if(x<A[i])return searchBinary(left,mid-1,%):
¥ return searchBinary(mid+1,right,x);
)
O return -1;
;
- ii. Phan tich mot s6 nguyén ra thira s6 nguyén t6 (Bai
tap)
L

Pham Thé Bio



Ll 2. D¢ quy nhanh

La dang d€ quy ma trong qua trinh d¢ quy, 161 goi duogc thyc hién
nhiéu lan.

Vi du:
i.  Thap Ha no1.
- i.  Liét ké tat ca hoan vi ciia n phan tir khac nhau.
Thuat toan:
Xét tat ca cac phan tir a, voii=1..n
- B phan tif a, ra khoi day sO
Ghi nhan da léy ra phan tr a,
Hoan Vl (Diy s0)
- Pua phan tir a, Vao lai ddy s6
Néu (Day so) rong thi thtr tu cac phan tir dugc lay ra chinh 13
mot hodn vi
- ii. Baitoan to mau (floodfill)

Pham Thé Bio



D¢ quy ho tuong

La dang d¢ quy ma trong do viéc goi ¢d xoay vong, nhu A
go1 B, B go1 C, va C go1 A. Day la trudng hop rat phirc
tap.

Vi du:
i. DPuong Hilbert
i. Duong Sierpinski

Pham Thé Bio
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m Vidu: Vlet chuong trinh nhap s6 tu nhién n va tinh giai thira : n!.
m  Giai quyét bai toan bang vong lip

1. #include <stdio.h>

2. unsigned long int factorial(int n)
B | unsigned long f=1;

4, for (int 1 = 1; 1<=n; 1+—|-)

5. f*=1;

6. return f;

i}

8. int main(void)

9. { intn;

10. prmtfg“Nhap n:”); scanf(“%d”, &n);
printf(“n! = %d! = = %l\n”, n, factorlal(n))

i, return 0;
b, }




Dé¢ quy

m Mot ham dugc goi la dé€ quy néu nhu trong qua trinh xir Iy, ham nay c6 mét 15i goi
dén chinh no.

m  Giai quyét bai toan bang dé quy

#include <stdio.h>

—

2. unsigned long int factorial(int n)

3. { if(n==0)

4, return 1;

5. return (n* factorial(n-1));

.}

7. int main(void)

8. { intn;

9. printf(“Nhap n:”); scanf(“%d”, &n);

10.  printf(“n! = %d! = %I\n”, n, factorial(n));
11.  return O;
b, }




"
Loi goi ham dé quy va Diéu Kién
dung cua thuat giai dé quy
m Bai toan giai bang thuat giai dé quy phai co diéu kién
dung.

m Thuit toan dé quy trén may tinh co thé bi gidi han boi
du[\g luong bd nhé do 101 go1 ham lién tiép.

. - ' .
. i . i T e
t.’ t.’ t.’
main M. AR Al ..
1 \.\ 1 \.\ 1 \.\ .
Y '~ Y '~ Y '~ 4
factorial (4) factorial (3) factorial (2) factorial (1)
v

Hay vé so do tién trinh goi ham khi thuc hién tinh day fibonacci bang
de quy.



Thap Ha Noi

Bai toan

m Co 3 cai cot va mot chong dia ¢ cot thir nhat. Hay chuyén
chong dia sang cot thir ba v61 di€u kién mo1 1an di chuyén
chi mot dia va cac dia bé luon nam trén dia 16n.

= S




® 0

Thuat giai

m Chuyén (n-1) dia sang cot trung gian.
m Chuyén dia 1on nhat sang cot dich.
m Chuyén (n-1) dfa tir cOt trung gian sang cot dich.
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Cai dat 'bi"ing de quy

[W—

MoveDisk(disk number, starting post, target post,

intermediate post)
B {
8. 1f(disk)number > 1)
4, {
5. MoveDisk(disk number-1, starting post,
intermediate post, target post);
6. printf(“Move disk number %d, from post %d to post %d.\n”,
disk number, starting post, target post);
. MoveDisk(disk number-1,intermediate post,
target post, starting post);

}
9. else
10. printf(“Move disk number 1 from post %d to post %d.\n”,

starting post, target post);



Bai toan Xép Hau (8 Queens).

Liét ké tat ca cac cach xép n quan héu trén ban cd n x n sao cho ching khong an dugc nhau.

a b o d e £ g h

Mt trong cac I&i gidi
Ban co ¢6 n hang duoc danh s tir 0 dén n-1, n cot dugce danh s tir 0 dén n-1; Ban cd c6 n*2
-1 dudng chéo xudi duoc danh sb tir 0 dén 2*n -2, 2 *n -1 duong chéo nguoc duge danh sb tir
2*n -2. Vi du: véi ban co 8 x 8, chung ta c6 8 hang duwoc danh sb tir 0 dén 7, 8 cot duoc danh
s6 tir 0 dén 7, 15 dudng chéo xudi, 15 dudng chéo ngugce duoc danh sb tir 0 . .15.
Vi trén mdi hang chi xép dugc dung mot quan hau, nén chiing ta chi can quan tdm dén quan
hau duoc xép & cot nao. Tir d6 dan dén viéc xac dinh bo n thanh phan x1, X2, . ., xn,trong d6
Xi = j duoc hiéu 13 quan hau tai dong i xép vao cot thit j. Gid tri cta i duoc nhan tir 0 dén n-1;
gid tri cua j cling duge nhén tur 0 dén n-1, nhung thoa man diéu kién 6 (i,j) chwa bi quin hau
khac chiéu dén theo cot, dudng chéo xuodi, duong chéo nguoc.
Viéc kiém soét theo hang ngang 1 khong can thiét vi trén mdi hang chi xép ding mot quan
héu. Viée kiém soat theo ¢t duoc ghi nhan nho day bién logic aj v6i qui wdc aj=1néu cot j
con tréng, cot aj=0 néu cot j khong con trong. Dé ghi nhan dudng chéo xudi va dudong chéo
nguoc ¢ chiéu téi 6 (i,j) hay khong, ta sir dung phuong trinh i + j = const va i - j = const,
duong chéo thir nhét dugc ghi nhan boi day blen bj, duong chéo thir 2 dugc ghi nhan bdi day
bién ¢j v6i qui wéc néu duong chéo nao con trong thi gia tri trong tmg cua nd la 1 nguoc lai
1a 0. Nhu vy, cot j duoc chap nhan khi ca 3 bién aj, bi+j, ci+j déu co gia tri 1. Cac bién nay
phai duoc khoi dau gia tri 1 trude d0, gan lai gia tri 0 khi xép xong quan hau thir i va tra lai
gid tri 1 khi dua ra két qua.

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

#define N 8
#define D (2*N-1)
#define SG  (N-1)
#define TRUE 1
#define FALSE 0
void hoanghau(int);

void inloigiai(int loigiai[]);
FILE *fp;



int A[N], B[D], C[D], loigiai[N];
int soloigiai =0;
void hoanghau(int 1) {
int j;
for (j=0; j<N;j++){
if (A[j] && BJi-j+SG] && C[it+j] ) {
loigiai[i]=j;
A[j]=FALSE;
B[i-j+SG]=FALSE;
C[i+j]=FALSE;
if (1==N-1){
soloigiai++;
inloigiai(loigiai);
delay(500);
}

hoanghau(i+1);
A[j]=TRUE;
B[i-j+SG]=TRUE;
C[i+j]=TRUE;

else

}
}
}
void inloigiai(int *loigiai){
int j;

printf("\n Lo1 gidi %3d:",soloigiai);
fprintf(fp,"\n Lo1 gidi %3d:",soloigiai);
for (j=0;j<N;j++){
printf("%3d",loigiai[j]);
fprintf(fp,"%3d",loigiai[j]);
}
}
void main(void){
int i;
clrser();
fp=fopen("loigiai.txt","w");
for (1=0;i<N;i++)
A[i]=TRUE;
for(i=0;i<D; i++){
B[i]=TRUE;
C[i]J=TRUE;
}
hoanghau(0);
fclose(fp);

}




Bai toan Thap Ha Noi (Tower of Hanoi)

Truyén thuyé&t 1: Mot nha todn hoc Phip sang thim Pong Dudng d&€n mot ngdi chiia ¢d &
Ha Noi thdy cdc vi st dang chuyén mot chdng dia qiy gdm 64 dia vdi kich thudc khic
nhau tir ¢t A sang cdt C theo cach:

- Mdi 1an chi chuyén 1 dia .

- Khi chuyén c6 thé diing cot trung gian B .

- Trong sudt qia trinh chuyén cic chdng dia & cic cot luon dudc x&p ding (dia c6 kich
thuéc bé dugce dat trén dia co6 kich thudc 16n ) .

Khi dudc hdi cdc vi su cho biét khi chuyén xong chdng dia thi d€n ngay tin thé !

Truyén thuyét 2: Lic thé gidi hinh thanh, trong ngdi dén thd Brahma c6 mot chong 64 cai
dia. Moi ngay, c6 mét thay tu di chuyén mdt dia. Bén khi hét dia thi d6 1a ngay tan the.

Nhu sé& chi ra sau niay v6i chdng gdm n dia cin 2"- 1 14n chuyén co ban (chuyén 1 dia ). 2n
Gia st thdi gian d€ chuyén 1 dia 1a t gidy thi thdi gian d€ chuyén xong chong 64 dia sé la:
T=(2%1)*tgidy = 11.84*%10"*t gidy

V6i t = 1/100 gidy thi T =5.8%10° nim = 5.8 t§ nim.

Ta c6 thé tim thdy gidi thuat (ddy cdc thao tdc cd ban ) cho bai todin mot cdch dé dang
ing v6i trudng hgp chdong dia gdm 0, 1, 2, 3 dia . V6i chong 4 dia gidi thuat bai todn da
trd nén phic tap . Tuy nhién gidi thuit ca bai todn lai dudc tim tha'y rat dé dang nhanh
chéng khi ta khdi quét s& dia 1a n bat ky va nhin bai todn bing quan niém dé quy .

a) Thong s6 héa bai todn .

Xét bai todn § mitc tong quat nha't : chuyén n (n>=0) dia tir cdt X sang cdt Z 14y cdt Y lam
trung gian .

Ta goi gidi thuat gidi bai todn & mifc tdng quat 1a thd tuc THN(n ,X ,Y,Z) chita 4 thong s6
n,X,Y,Z ; n thudc tap s6 ty nhién N (ki€u nguyén khong diu ); X ,Y,Z thudc tip cic ky ty
(kiéu ky tu ).

Bai todn cd § trén sé dugc thuc hién bing 18i goi THN(64,A,B,C) .

Dé thdy riing : trong 4 thong s6 clia bai todn thi thong sd n 1a thdng s6 quyét dinh do phitc
tap clia bai todn ( n cang 16n thi s& thao tidc chuyén dia cang nhiéu va thit ty thyc hién
chiing cang khé hinh dung ) , n 1 thong s6 diéu khién .

b) Truong hop suy bién va cdch gidi .

Véi n =1 bai todn tdng quét suy bi€n thanh bai todn don gidn THN (1,X,Y,Z) : tim diy
thao tac dé€ chuyén chdng 1 dia tir cot X sang cdt Z 14y cot Y 1am trung gian . Gidi thuat
gidi bai toan THN (1,X,Y,Z) 14 thyc hién chi 1 thao tic co ban : Chuyén 1 dia tit X sang Z
(ky hiéu la Move (X ,7Z) ). THN(1,X,Y,Z) = { Move( X,Z) }

Chd y : Hoan toan tudng ty ta ciing ¢6 thé quan nién trudng hgp suy bién 13 trudng hop n=
0 tuong Gng v&i bai todan THN(0,X,Y,Z) : chuyén 0 dia tir X sang Z 14y Y lam trung gian
ma gidi thuit twong ¢ng 1a khong 1am gi ca ( thuc hién thao tdc rdng ) .

THN(0,X,Y,Z) = {6 }

¢) Phdn ra bai todn :

Ta c6 thé phﬁn ra bai toan TH N (k,X,Y,Z) : chuyén k dia tlr cdt X sang cot Z 1dy cot Y
lam trung gian thanh diy tuin ty 3 cong viéc sau :



+ Chuyén (k -1) dia tif cot X sang cot Y 14y cdt Z 1am trung gian :
THN (k -1,X,Z,Y) (bai todin THN v6in=k-1, X=X ,Y=7Z,Z=Y)
+ Chuyén 1 dia tir cot X sang cdt Z : Move ( X, Z ) (thao tic cd ban ).
+ Chuyén (k - 1) dia tif cOt Y sang cot Z 18y cot X 1am trung gian :
THN(k -1,Y,X,Z) (bai todin THN v6in=k-1 ,X=Y,Y=X,Z2=27).
Viy gii thuat trong trudng hgp téng quat (n> 1) 1a :
THN(n,X,Y,Z) = {
THN (n-1,X,Z,Y) ;
Move ( X,7Z) ;
THN (n-1,Y,X,Z2) ;
}
Vi n dia thi can bao nhiéu budc chuyén 1 dia? Thyc chat trong thd tuc THN céc 1énh goi
dé qui chi nhiim sip sé€p trinh tu cic thao tic chuyén 1 dia
S& 1an chuyén 1 dia dugc thuc hién 1a dic trung cho do phifc tap clia gidi thuat .
Véin dia , goi f(n) 1a s8 cdc thao tdc chuyén _mot_dia .

Ta co : f(0)=0.
f(1)=1.
f(n)=2f(n-1)+1v6in>0
2 n-1 n
Do do” : fn)=1+2+2 ++2 =2 -1

. 64 . 20 .
D€ chuyén 64 dia can 2 - 1 budc hay xap xi 10 budc . Can khodng 10 triéu nim vdi

mdt mdy tinh nhanh nhat hién nay d€ lam viéc nay .

Ham thuc hién:
void THN(int n, char X,Y,Z){
if(n > 0) {
THN(n -1,X,2,Y ) ;
Move ( X ,7Z);
THN(n-1,Y,X,Z);
}
return ;
}
hoac :
void THN( int n, char X,Y,Z) {
ifn==1)Move (X,Z);
else {
THN(n -1,X,2,Y ) ;
Move ( X,Z) ;
THN(n-1,Y,X,Z);
}

return ;




Bai toan tim cip diém gan nhat trong mit phang (Closest
Pair).



Bai tap

Phan 1: Mang va chu01 ky tuw

1.

2.

(98]

10.

Nhap vao mot diy sé nguyén gdm n phan tir. Tim cdp phan tir ¢6 tong dang bang k (k
nhap tu ban phim).

Nhap diy n s6 (n < 1000). Xac dinh duong chay dai nhét, xuat 1én man hinh vi tri phan tr
dau tién va do dai caa duong chay d6. Puong chay 1a mot day lién tiép cac phan tir khong
giam cia ddy ban dau.

Vidu: Nhapday 1 4231268357

DBuong chay dai nhatla: 4 4

Nhép day n s6 (n < 1000). Xet day s6 ¢o d6i xung khong?

Viét chuong trinh nhap/ xuat mot ma tran s6 thuc n x m (n, m < 100). Sip xép cac gia tri
cac phan tir ciia ma tran khong giam theo dudng zigzag

Vi du:
123 123
456 két qua 65 4
789 789
Viét chuong trinh nhap/ xuat mot ma tran vudéng s6 nguyén dwong n x n (n< 100 va n 1¢).

Xét ma tran c6 d6i xtimg qua:

a. DPuong chéo chinh.

b. Theo dong, cot.

c. Tam.
Viét chuong trinh nhap chudi ky S:

a. Pém va cho biét s6 lwong khoang tring, sé lugng ky sd, s6 luong chit cai latin, s6

lugng cac ky tu khac.
b. Pém va cho biét s6 lugng tir ctia chudi — céc tir cach nhau bai khoang tring.
c. Bién doi chudi sao cho cac ky tu dau mdi tir 1a ky tu in hoa, cac ky tu khac in
thuong.

Viét chuong trinh nhap chudi ky S, dém va in cho biét sé lwong ctia mdi chir cai latin
trong chudi (khong phan biét chit in hoa va chit in thuong).
Viét chuwong trinh nhap 3 chudi ky tu S, S, S,. Hay tim trén chudi S tit ca nhirng 1an xuat
hién cua S, va thay béng S,.
Mot s6 tu nhién 1a Palindrom néu céc chit s6 ctia nd viét theo thir tu nguoc lai thi s6 tao
thanh 1a chinh s6 d6 ( Vi du: 4884, 393). Hay tim: T4t ca cac sd ty nhién nho hon 100 ma
khi binh phuong 1én thi cho m¢t Palindrom.
Viét chuong trinh dao nguge vi tri cac tir trong cau. Vi du: “KIEN AN CA” d6i thanh
“CA AN KIEN”.
Nhap mot cau khong qué 20 tir, mdi tir khong quéa 10 ky tw. Viét chuong trinh tach cac tir
trong cau va in cac tu theo thu ty Alphabet. Vi du: “PHAN VIEN CONG NGHE
THONG TIN” tach thanh [PHAN], [VIEN], [CONG], [NGHE], [THONG], [TIN] va in
ra: CONG NGHE PHAN THONG TIN VIEN

Phan 2: CAu tric

Xay dung ciu trac diém, duong thang, hinh chir nhat, duong tron.

1.

2.
3.
4

Xét vi tri twong ddi cia 03 diém trén mat phang.
Xét vi tri tuong §i01 giira hai doan thang.
Xét 1 diém c6 nam trong 1 : hinh chit nhat, tron hay khong

. Xét vi tri twong ddi ctia 1 dudng thiang va hinh chir nhat, tron



S.

Viét chuong trinh nhap thong tin ciia mot sinh vién, xuat thong tin sinh vién vira nhap ra
man hinh. Thong tin mét sinh vién gdm: M3 sinh vién (chu61 8 ky tu), ho va tén sinh vién
(chu01 30 ky tu), gidi tinh (nam/nir), dia chi lién hé (chudi 50 ky tu), dlem 6 mon hoc.

Viét chuong trinh quan 1y mot 16p hoc gom téi da 150 sinh vién, moi sinh vién co cac
thong tin nhu bai truéc. Chuong trinh phai dam bao mot sb tinh ning:

Nhép méi mot danh sach sinh vién.

Tim mot sinh vién trong danh sach theo ma sinh vién.

Thém mot sinh vién vao danh sach.

Huy moét sinh vién ra khoi danh séach.

Xuat danh sach sinh vién ra man hinh.

Xuét danh sach céc sinh vién con no diém (diém <5)cuait nhét mot mon hoc.

mo oo os

Phan 3: Con tré va tap tin

l.
2.

nalih

Viét chuong trinh ghi vao tip tin sochan.dat cac s6 nguyén chin tir 0 dén 100.
Cho mang céc s6 nguyén, tinh téng cac phém tir cila mang.
Dir liéu vao : tap tin van ban ARRAY.INP gom hai dong
- Dong I chira s6 nguyén n mo ta sé > phan tir cia mdang
- Dong 2 chira n so nguyén
Két qua : Dua ra tap tin vin ban ARRAY.OUT gém mot dong ghi tong cac phan
to trong mang.
Viét chuong trinh sao chép 2 file van ban
Viét chuong trinh gia lip 1énh copy con cua dos dé tao file van ban.

. Cho mang céc s6 nguyén, hay liét ké cac phan tir 13 s6 nguyén t6

Dit liéu vao : tap tin vin ban NT.INP gém hai dong
- Dong 1 chira s6 nguyén n (n < = 100)
- Dong 2 chira n s6 nguyén
Két qua : dua ra tap tin van ban NT.OUT gdm hai  dong:
- Dong 1 chita s6 luong cac phan tik nguyén té trong mdng.
- Dong 2 liét ké cdc sé nguyén t6 do.
Tao file van ban co tén la “INPUT.TXT” c6 cau trac nhu sau:
- Dong dau tién ghi N (N la s nguyén dwong nhdp tir ban phim).
- Trong cdc dong tzep theo ghi N s6 nguyén ngdu nhién trong pham vi tur 0 dén
100, méi dong 10 sé (cdc so cdch nhau it nhat mot khoang trang). Hay doc dit
liéu cia file “INPUT.TXT” va luu vao mang mot chiéu A.
Thuyc hién cac cong viée sau :
« Tim gi4 tri 16n nhét cia mang A.
« Dém s6 luong sb chan, s lugng s 16 cia mang A.
« Hay sap xép cac phan tir theo thir ty tang dan.
« Hay ghi cac két qua vao file van ban c6 tén OUTPUT.TXT theo miu sau

INPUT.TXT OUTPUT.TXT
18 Cau a: 99
87 30 78 19 89 4 40 9§ 290 Caub:90 0
65 Cau c:
20 43 1 99 38 34 58 4 14419 20 29 34 38 39 40
43 58 65 78 87 89 08 990




7. Hoan thién phan 2, ciu 6 bang cach luu trit dit liéu mang sinh vién vao tap tin nhi phan co
tén sinhvien.dat. Va khi doc dir li€u tir tap tin sinhvien.dat s€ dugc dua vao mét mang mot
chiéu (dung con tré dé khai bao) s& duoc cap phat sé lwong phén tir linh dong tiy thude
V‘éo s6 luong phan tr trong tap tin.

A A

Phan 4: D¢ quy

1. Tinh tong gia tri cac phan tir cia mdt mang bang phuong phap dé quy.

2. Cai dat bai toan tam hdu va v€ ban co tuong Gng vai cac vi tri dat hau.

3. Cai dat bai toan thap Ha Noi véi sb dia nho hon 5.





