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THIET KE CHUONG TRINH




1. Nguyén tac chung
2. Thiét ké giai thuat
3. Thiét k& dit liéu



1.
Nguyeén tac chung




Pham chat cua
chuong trinh tot

* Pham chat ctia 1 chwong trinh tot

= Cdu tric tot
= Logic chwong trinh + cdc biéu thirc dworc dién dat theo cdch
thong thwong
= Tén duing trong chwong trinh cé tinh chdt miéu ta
o Chu thich hop ly
= Tén trong chién lwoc divide/conquer/association
= Lam thé nao dé tao ra chwong trinh c6 pham chat tot

= Thiét ké top-down
= Tinh chinh tirng bwéc



Nguyeén tac
chung

= Thé hién giai thudt nhw n6 von cé, dirng qua ky bi

= Lwa chon c4u tric dit liéu sao cho viéc viét gidi thuit bang
NNLT cu thé la don gidn nhat

= Tim cach don gidn héa cic biéu thirc
= Thay nhirng biéu thirc 1ap dilap lai bang CT con twong &ng



Nguyeén tac
chung

Truwec tiép

= S dung thw vién moi lic cé thé

= Tranh viéc kiém tra diéu kién khong can thiét

= Dung cac cap ddu danh d4u khoi 1énh dé tranh nhap nhang
= P3t tén bién, ham, .. sao cho tranh dwoc nham lan

= Khéng chap va cac doan ma khé hi€éu ma nén viét lai



Nguyeén tac
chung

Cau truc tot

= Ton trong tinh cau tric cia chwong trinh theo tirng mo6 thirc
lap trinh:

= Module: ham/ thu tuc

> Hwérng doi twong: lop

= Hwong thanh phdn: thanh phan

= Hwdng dich vu: dich vu
= Viét va kiém thir dwa trén cau tric phan cip ctia chwong
trinh

= Tranh hoan toan viéc dung goto
- Néu can thi nén viét gidi thuit bang gid ngtt, roi mai viét
bang 1 NNLT cu thé



2.
Thiét ké giai thuat




Thiét ke

L - ]

gial thuat

= Chia bai toan ra thanh nhiéu bai toan nhé hon
* Tim giai phap cho tirng bai toan nho
= GOp cac giadi phap cho cac bai todn nhé thanh gidi phap tong
thé cho bai toan ban dau

- Pon gian hoa bai toan bang cach triru twong hoa: lam cai
gi thay vi lam nhw thé nao

s Vi du: cdc ham & mikc triru twong
> Ham sap xép 1 mang cic s6 nguyén

> Ham nhip vao / xudt ra cac ky tu: getchar() , putchar()
» Ham toan hoc : sin(x), sqrt(x)



Thiét ké tir dudi lén
Bottom-up design

= Bottom-up design ®

o Thiét ké chi tiét 1 phan
o Thiét ké chi tiét 1 phadn khdc

> Ldp lai cho dén hét

= Bottom-up design in programming
s Viét phan ddu tién cua CT 1 cdch chi tiét cho dén hét
= Viét phan tiép theo ctia CT 1 cdch chi tiét cho dén hét
> Ldp lai cho dén hét
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Thiét ké tur trén xuéng
Top-down design

= Top-down design ©
o Thiét ké toan bo sdn phdm mét cdch so bj, tong thé
> Tinh chinh cho dén khi hoan thién
= Top-down design in programming
o Phdc hoa ham main() (bdng cdc lénh gid ngi¥ - pseudocode)
= Tinh chinh ttrng lénh gia ngir
» Cong viéc don gidn => thay bang real code

> Cong viéc phic tap => thay bang l&i goi ham

o Ldp lai sGu hon, cu thé, chi tiét hon 2/\
= Két qud: Sdn phdm cé cdu triic phan cdp
tw nhién 4 | | 5




Thiét ké trén xuéng
trong thuc tien

= Dinh nghia ham main() bang gia ngir
* Tinh chinh tirng 1énh gia ngit
= Néu gdp sw co: xem lai thiét ké, va...
> Quay lai dé tinh chinh gid ngi¥ dd co, va tiép tuc
= Lap lai (trong hau hét cac trwong hop) & mirc sau hon, cu
thé hon, cho dén khi cAc ham dwoc dinh nghia xong
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= Muc tiéu :

Vi du = Minh hoa good program va programming style
Text > Pac biét la module h6a mirc ham va top-down
F design
OXMat . i1 hoa cdch di tir vin ds dén viét code
> On lai va mo ta cach xay dung chwong trinh C
= Text formatting

> Ddu vao: ASCII text, voi hang loat ddu cdch va phdn
dong

> Pdu ra: Cung ndi dung, nhwng cdn trdi va cdn phdi
> DO6n cac tir toi da c6 thé trén 1 dong 50 ky tw
> Thém cac dau cach can thiét gitra cac tir dé can phai
» Khong cin can phai dong cudi cung

= D€ don gidn héa, gid dinh rdng :
> 1 tir két thic bang dau cach space, tab, newline,

hoac end-of-file

> Khong c6 tir nao qua 20 ky tw



— C 0 =Zz~—

—C T4 CO

Input va
Output

Tune every heart and every voice.
Bid every bank withdrawal.
Let's all with our accounts rejoice.

In funding O0Old Nassau.

In funding 0Old Nassau we spend more money every year.
Our banks shall give, while we shall live.
We're funding Old Nassau.

Tune every heart and every voice. Bid every bank
withdrawal. Let's all with our accounts rejoice.
In funding Old Nassau. In funding 0Old Nassau we
spend more money every year. Our banks shall give,
while we shall live. We're funding Old Nassau.




Phan tich
bal toan

= Khai niém “tu”
= Chuoi cdc ky tw khéng cé khodng trdng, tab xuéng dong, hodc
EOF
o Tdt cd cdc ky tw trong 1 tir phdi dc in trén cuing 1 dong
= Lam sao dé doc va in dc cac tir
> Doc cdc ky tw tir stdin cho dén khi gdp space, tab, newline, or
EOF
o In cdc ky tw ra stdout tiép theo bdi cdc ddu space(s) or newline
» Néu diu vao 16n x6n thi thé nao?
o Cdn loai bo cdc ddu spaces thira, cdc ddu tabs, va newlines tir
input



Phan tich
bal toan

= Lam sao c6 thé can trai - phai ?
> Ta khéng biét dwoc s6 ddu spaces cdn thiét cho dén khi doc hét
cac tw
> Cdn phdi lwu lai cdc tir cho dén khi c6 thé'in dworc tron ven 1
dong

= Can thém bao nhiéu space vao gitra cac tir?
» Cdn it nhdt 1 ddu space giira cdc tir riéng biét trén 1 dong
= Co thé thém 1 vai ddu spaces dé pht kin 1 dong



N4

Viet
chuong trinh

= CAc cau truc dir liéu chinh
o Ter - Word
= Dong - Line
= Cac buwdece tiép theo
= Viét pseudocode cho ham main()
= Tinh chinh
* Lruy:
= Chtl thich ham va mét s6 dong tréng dwoc bo qua vi nhirng han
ché khdng gian
> Phai tén trong cac quy tac trinh bay ma nguon khi viét CT thuc té
= Trinh tw thiét ké la ly twéng
> Trong thuc té€, nhiéu backtracking sé xay ra



int main(void) {
<Xdbéa dong>
for (;;) {
<boc 1 tw>
if (<Hét tw>) {
<In dong khéng can cidn phai>
return O;

}
if (<Tu khéng vua dong hién tai>) {
<In dong cé cdn lé phai>
<Xdbéa dong>
}
<Thém tuw vao dong>
}

return 0;




#include <stdio.h>
enum {MAX_WORD_LEN = 20};
int main(void) {
char word[MAX WORD LEN + 1];
int wordLen;
< Xéa dong >
for (55) {
wordLen = ReadWord(word);
if (<Hét tir>) {

Tinh chinh

Kha phwec tap < In dong khéng can can phai >
nén can tach , LD
thanh 1 ham if (< Tir khong vira dong hién tai >) {
I‘iél’lg < In dong c6 can 1lé phai >
< Xéa dong >
}
< Thém tu vao dong >
}
return O;

int ReadWord(char *word) {
<B6 qua whitespace>
<Luu cdc ky tu cho dén MAX_WORD_LEN cula tir>

<Tra vé do dai tir>




EOF
End-of-File Character

= Cac files khong két thic bang “EOF character”, vi khéng ton
tai ky tw do

= EOF la:

= Mot gia tri dadc biét (int) dwoc ham getchar() hodc cac ham lién
quan trd vé dé chi ra 1 10i vao ra

o Pworc dinh nghia trong stdio.h (thwong voi gia tri -1)

= Trong méi trrorng windows, cé thé twong dwong véi md ASCII
ctia cum phim tat Ctl + Z

= Trong mdéi trirdrng unix, co thé twong dwong véi md ASCII clia
cum phim tat Ctl+D



St dung

o Correct code

o Equivalentidiom

o Incorrect code
<?>

int c;
while ((c

}

char c;
while ((c

}

int c;
c = getchar();
while (c != EOF) {

c = getchar();

}

getchar()) != EOF) {

getchar()) != EOF) {




int ReadWord(char *word) {
int ch, pos = 0;

/* BO qua whitespace. */

ch = getchar();

while ((ch == " ") || (ch == '\n"') || (ch == "\t'))
ch = getchar();

/* Lwu cac ky tu vao tr cho dén MAX_WORD LEN . */
while ((ch != " ') & (ch != '\n') & & (ch != "\t') & (ch != EOF)) {
if (pos < MAX_WORD LEN) {
word[pos] = (char)ch;
poS++;
}
ch = getchar();
}
word[pos] = '\@';

/* Tra vé d6 dai tur. */
return pos;




int ReadWord(char *word) {

Tinh chinh int ch, pos = @;

/* BO qua whitespace. */
ch = getchar();
while (IsWhitespace(ch))

o ReadWord() ch = getchar();

chtra 1 vai doan /* Luu cdc ky tw vao tir cho dén MAX_WORD_LEN */

code lép lai => while (!IsWhitespace(ch) && (ch != EOF)) {
) SN if (pos < MAX_WORD_LEN) {
tach thanh 1 word[pos] = (char)ch;

hém riéng ) pos++;

IsWhitespace(ch) ch = getchar();

}
word[pos] = '\@';

/* tra vé do dai tiur. */
return pos;

int IsWhitespace(int ch) {
return (ch == "' ") || (ch == '\n') || (ch == "\t');

}




Tinh chinh

o Quay lai

<Thém tw vao dong> co

nghia la g1 ?

o Tao 1 ham riéng cho viéc
do

AddWord(word, line,

&linelLen)

}

#include <stdio.h>
#include <string.h>
enum {MAX_WORD_LEN
enum {MAX_LINE_LEN
int main(void) {

= 20};
= 50};

char word[MAX_WORD_LEN + 1];
int wordLen;
char line[MAX_LINE_LEN + 1];
int linelLen = 0;
<X6a dong>
for (55) {
wordLen = ReadWord(word);
if (<Hét tir>) {
<In dong khong can lé>
return O;
}
if (<Tr khéng vira dong) {
< In dong c6 can 1lé >
<X6a dong>
}
AddWord(word, line, &linelen);

}

return 0;

strcat(line, word);

void AddWord(const char *word, char *line, int *1lineLen) {
<Néu dong da chira 1 s6 tir, thém 1 dau trang>

(*lineLen) += strlen(word);




void AddWord(const char *word, char *1line, int *1linelLen) {

/* Néu dong da chira 1 s6 tir, thém 1 dau trang. */
if (*lineLen > 0) {
line[*1lineLen] = ' ';
line[*1ineLen + 1] = "\0@';
(*1lineLen)++;

}

strcat(line, word);
(*1ineLen) += strlen(word);




Tinh chinh

o <Heéttwr>va
<In dong
khong can lé>
nghia la g1?

o Tao cac ham
dé thwc hién

int main(void) {

char word[MAX WORD LEN + 1];
int wordLen;
char line[MAX LINE_LEN + 1];
int linelLen = 0;
<X6a dong>
for (55) {

wordLen = ReadWord(word);

/* Néu hét twr, in dong khong can le */
if ((wordLen == @) && (lineLen > 0)) {
puts(line);
return 0;
}
if (<Tr khéng vira dong>) {
<In dong c6é can lé>
<X6a dong>
}
AddWord(word, line, &linelLen);

}

return O;




Tinh chinh

o <Tw khong
vira dong>
Nghia la gi?

int main(void) {
char word[MAX_WORD_LEN + 1];
int wordLen;
char line[MAX_ LINE_LEN + 1];

int linelLen = 0;
<X6a dong>
for (55) {
wordLen = ReadWord(word);

}

return O;

/* If no more words, print line

with no justification. */
if ((wordLen

puts(line);

return O;

}

/* Néu tur khong vira dong, thi ..
if ((wordLen + 1 + lineLen) > MAX_LINE_LEN) {

<In dong c6 can lé>
< Xo6a dong >

}

AddWord(word, line, &linelLen);

0) & (lineLen > 0)) {




Tinh chinh

o <In dong c6
can lé> nghia
la gi?

Can biét trong
dong hién tai
cO bao nhiéu
tw. Vi vay ta
thém
numWords
vao ham main

int main(void) {

int numWords = 0;
<Xo6a dong>
for (55) {

/* Néu tir khong vira dong, thi.. */

if ((wordLen + 1 + lineLen) > MAX_LINE_LEN) {
WriteLine(line, lineLen, numWords);
<X6a dong>

}

AddWord(word, line, &linelLen);
numhWords++;

}

return O;




Tinh chinh

o Hoan thién WriteLine()

void WriteLine(const char *1line, int lineLen, int numWords) {

<Tinh sé khoang trong du thira cho dong>

for (i = ©; 1 < lineLen; i++) {
if (<line[i] is not a space>)
<Print the character>
else {
<Tinh sé khoang tréng can bu thém>

<In 1 space, cong thém cac spaces can bu>

<Giam thém khéng gian va dém sé tir>




}

void WriteLine(const char *1line, int linelLen, int numWords) {

int extraSpaces, spacesTolnsert, i, j;

/* Tinh s6 khoang tréng du thira cho dong. */
extraSpaces = MAX_LINE_LEN - linelen;

for (i = 0; 1 < lineLen; i++) {

if (line[i] !'= ' ')
putchar(line[i]);
else {

/* Tinh sé khoang trong can thém. */

SO lwong cac

Khoang trong
spacesToInsert = extraSpaces / knumWords - 1);

/* In 1 space, cdng thém cac spaces phu. */
for (j = 1; j <= spacesToInsert + 1; j++)
putchar(' ");

/* Giam bdt spaces va dém tir. */
extraSpaces -= spacesTolnsert;
numWords--;

}
}
putchar('\n"');

Vi du:

Néu extraSpaces = 10
va numWords = 5,

thi space bu sé€ la

2, 2,3, and 3 twong rng




Tinh chinh

int main(void) {

int numWords = 0;
ClearLine(line, &lineLen, &numhWords);
for (55) {
o <Xoa dong> - , .
~ 11 /* If word doesn't fit on this line, then.. */
nghia la gi? if ((wordLen + 1 + linelLen) > MAX_LINE_LEN) {
.2 WriteLine(line, lineLen, numWords);
O Tuy don glan, ClearLine(line, &lineLen, &numWords);

nhwng ta cling }

viét thanh 1 addWord(word, line, &linelen);
llélTl numhWords++;

}

return 0;

void ClearLine(char *1line, int *1lineLen, int *numWords) {
line[0] = '\0O';

*1ineLen = 0;
*numhWords = 0;




Mo-dun hoéa
Modularity

* V&i nguwoi st dung
s Input: Vdn ban véi dinh dang 1on xon
s Qutput: Ctiing néi dung, nhwng trinh bay cdn Ié trdi, phdi,
ré rang, sang sua
= Gitra cac phan cia chwong trinh
s Cdc ham xu ly tir : Word-handling functions
s Cdc ham xut ly dong : Line-handling functions
= main() function



U'u diém cua
mo-dun hoa

= Doc code: dé rang, qua cac miu nho, riéng biét
= Testing : Test trng ham riéng biét

= Tang toc do: Chi tap trung vao cac phan téoc do con
cham

= M& rong: Chi thay doi cac phan lién quan



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

enum {MAX_WORD_LEN
enum {MAX_LINE_LEN

20};
50};

int IsWhitespace(int ch) {
/* Return 1 (TRUE) iff ch is a whitespace character. */

return (ch == ' ') || (ch == "\n') || (ch == "\t");




int ReadWord(char *word) {

/* Read a word from stdin. Assign it to word. Return the length
of the word, or O if no word could be read. */

int ch, pos = 0;

/* Skip over whitespace. */
ch = getchar();
while (IsWhitespace(ch))

ch = getchar();

/* Store chars up to MAX WORD LEN in word. */
while (!IsWhitespace(ch) && (ch != EOF)) {
if (pos < MAX_WORD_LEN) {
word[pos] = (char)ch;
poSs++;
}
ch = getchar();

}
word[pos] = '\0';

/* Return length of word. */
return pos;




void ClearLine(char *1line, int *1lineLen, int *numWords) {

/* Clear the given line. That is, clear line, and set *linelen
and *numWords to 0. */

line[@] = '\@';
*linelLen = 0;
*numWords = 0;

}

void AddWord(const char *word, char *1line, int *1linelLen) {

/* Append word to line, making sure that the words within line are
separated with spaces. Update *linelLen to indicate the
new line length. */

/* If line already contains some words, append a space. */
if (*lineLen > 9) {
line[*1ineLen] = ' ';
line[*1inelLen + 1] = "\0@';
(*1linelLen)++;
}
strcat(line, word);
(*1lineLen) += strlen(word);




void WriteLine(const char *1line, int linelLen, int numWords) {
/* Write line to stdout, in right justified form.
lineLen indicates the number of characters in line.
numWords indicates the number of words in line. */

int extraSpaces, spacesTolnsert, i, j;

/* Compute number of excess spaces for line. */
extraSpaces = MAX_LINE LEN - linelen;

for (i = @; i < linelLen; i++) {

if (line[i] != ' ")
putchar(line[i]);
else {

/* Compute additional spaces to insert. */
spacesToInsert = extraSpaces / (numWords - 1);

/* Print a space, plus additional spaces. */
for (j = 1; j <= spacesToInsert + 1; j++)
putchar(' ');

/* Decrease extra spaces and word count. */
extraSpaces -= spacesTolnsert;
numiWords - -;

}
}
putchar('\n');
}




int main(void) {

/* Read words from stdin, and write the words in justified format
to stdout. */

/* Simplifying assumptions:
Each word ends with a space, tab, newline, or end-of-file.
No word is longer than MAX_WORD_LEN characters. */

char word[MAX_WORD LEN + 1];
int wordLen;

char line[MAX LINE_LEN + 1];
int linelLen = 0;

int numWords = 0;

ClearLine(line, &linelLen, &numWords);




for (5;5) {
wordLen = ReadWord(word);

/* If no more words, print line
with no justification. */

if ((wordLen == @) && (lineLen > 0)) {
puts(line);
break;

}

/* If word doesn't fit on this line, then... */

if ((wordLen + 1 + lineLen) > MAX_LINE_LEN) {
WriteLine(line, lineLen, numWords);
ClearLine(line, &lineLen, &numWords);

}

AddWord(word, line, &linelen);
numWords++;

}

return O;




3.
Thiét ké dir lieu




Thiét ke
dir heu

= Can thiét ké cau trac dit liéu cho phép thwc hién cac thao tac
sau:

= Create: Tao moi cdc bo dir liéu

> Add: Thém mai cdc div liéu thanh phan

s Search: Tim kiém cdc dir¥ liéu thanh phdn

o Free: Huy cdu tric div liéu



Thiét ke
dir heu

= Vi du: Bai toan cho cac bd dir liéu mau nhw sau:
o (tén sinh vién, diém)
> (“john smith”, 84)
> (“jane doe”, 93)
> (“bill clinton”, 81)
» nmn
o (tén cdu thu, vi tri choi trén sdn)
> (“Ruth”, 3)
> (“Gehrig”, 4)
> (“Mantle”, 7)
» nmn
o (tén bién, gid tri)
> (“maxLength”, 2000)
> (“i", 7)
> (llj"’ _10)

» LN ]



Al

Any questions?

Email me at trungtt@soict.hust.edu.vn

I Presentation template by SlidesCarnival


http://www.slidescarnival.com/

