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Program structure, preprocessing



Binary Search

- HE I HEEE
o SEEEREDEEI - 1,1, 2, 3,5, 8, 13,21, 34,55, ......
e binarysearch.c
e binarysearch re.c
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http://www.why.ink:8080/static/code/CPL2022/03/binarysearch.c
http://www.why.ink:8080/static/code/CPL2022/06/binarysearch-re.c

Divide and Conquer 93343

* Divide the problem into a number of subproblems that are
smaller instances of the same problem.

« Conquer the subproblems by solving them recursively. If the
subproblem sizes are small enough, however, just solve the
subproblems in a straightforward manner.

« Combine the solutions to the subproblems into the solution for
the original problem.

R AR IR RS

[ ]
linll
[TL



Merge Sort

* merge.c

* mergesort.c

Merge Two Sorted Arrays
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http://why.ink:8080/static/code/CPL2022/04/mergesort.c
http://why.ink:8080/static/code/CPL2022/06/mergesort.c

Merge Sort ( dance ! )
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https://www.bilibili.com/video/BV1xW411Y7gY?share_source=copy_web
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« BST.Cc



http://why.ink:8080/static/code/CPL2022/11/BST.c
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* quicksort.c ;%%C LN



http://why.ink:8080/static/code/CPL2022/06/quicksort.c
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#include <stdio.h>

int main(void){

return 0;
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#include<stdio.h>
void f(){
static int a;
a ++;
printf(" a = %d\n", a);

b = 0;

main(){

int ¢ = 5;

printf(" b = %d, ¢ = %d\n", b, c);
LOF

LOF




What else is missing?

e includei B EHNEMHA ?
« HFF R RIS

#include <stdio.h>

int main(void){

return 0;

¥
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TRAbEE

e #include

e #define

#include<stdio.h>
#tdefine N 100
int main(){

int a;
scanf("%d", &a);
printf("%d\n", a * N);

EETUCIERIER ?
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- XHES
* #include v 1I8SL#FFL
v 1B TSI LUEATISEHIRET
- ZRENY v IBERERE—MMTIFTER ( BRIAFRICIESL )
. sdefine v SNBSS (—RRTEFTE )

v IESTIUS IR
+ FIHRIF

e #if, #ifdef, ifndef, #elif, #else, #endif
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TARE X

- BERAR (NRIA )

- #tdefine TRRTF S Z

- ATHTFE

#tdefine
#tdefine
#tdefine

o HAb R A

#define
#define
#define
#define

TRUE 1
LEN 20
PI 3.14159

BOOL int
LOOP for(;;)
BEGIN {

END }
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TARE X

s HEHHE (XWFRIE)
« #tdefine FRIRFF(Xy,X,,..) BHIIZE

o HAEA EDE R FAE A
e #fdefine IS _EVEN(n) ((n)%2==0)
« #define MAX(x,y) ((x)>(y)?(x): (y))
« #define getchar () getc(stdin)

e Macrofie % £ M2 X T —# #4915 3
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TARE X

o HMUREL , WAHIREUERAATE—1F
o FEX AP

#define MAX(x,y) ((x)>(y)?(x): (y))

...... |

n = MAX(i++, j)
n = ((+)>()?(++): (j))

o R, K5 B P REARAE AR K I !



« mu] LASERR#FI#IR MG ERT
- # BRISEEEIAFITS | SCIEGE

#define PRINT(n) printf(#n " = %d\n", n)
int main(){
int i = 10, j = 2;

PRINT(i/j);
return 0;

- #H O FRE | CUFRATERTHE
#define MK _ID(n) i##n

int MK_ID(1), MK_ID(2), MK_ID(3);
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- WERE==

#define SCALE(x) (x*10)

#define SCALE(x) ((x)*10)

AR A5 2FHCET T ROEAT RO IR £ EENR
TG RiE, A RMFRT AT, AV RIFALTA R,

#define min(x,y) (x)<(y)?(x):(y)

#define min(x,y) ((x)<(y)?(x):(y))
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assert na#wx, #E2AR, Tulikikdo{}while(0) s % K35

#define assert(cond) if (!(cond)) panic(...);
S ERAFIKIE

if (...) assert(9); // _FEHAJassert X4 7
else ...

#define assert(cond) \
do { \
if (!(cond)) { \
fprintf(stderr, "Fail @ %s:%d", _ FILE_ , LINE );

exit(1); \

F\
} while (©)

#define assert(cond) ({ ... }) // GCC
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Extra Clang Tools 17.0.0git documentation
CLANG-TIDY - BUGPRONE-MULTIPLE-STATEMENT-MACRO

« bugprone-move-forwarding-reference : Contents : bugprone-narrowing-conversions »

bugprone-multiple-statement-macro

Detect multiple statement macros that are used in unbraced conditionals. Only the first statement of the macro will be inside the conditional and the other ones will
be executed unconditionally.

Example:

#define INCREMENT_TWO(x, y) (x)++; (y)++
if (do_increment)
INCREMENT_TWO(a, b); (b)++ will be executed unconditionally.

#tdefine INCREMENT_TWO(x, vy) (x)++; (y)++
if (do_increment)
INCREMENT_TWO(a, b); (b)++ will be executed unconditionally.
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» RHIEIRS IR AR FEXT EA A AR
* #define PI 3.14159
« #define CRICLE(r) (PI*r*r)

« AV BIEELIFO(last-in-first-out)
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« AL AFH#undefEGERRIEN
 #tdefine N 10
 #fundef N




TRE X A7~

» ANSI CiE
« FILE_ , _ LINE_ , _ DATA_, _ TIME_ , _ STDC__, etc.

- 0¥ B
« _ FUNCTION
« _ COUNTER__
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» #define MALLOC(n, type) ((type*) malloc((n) * sizeof(type)))

« SH=EDEC
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— Mhim A TR

« [OCCC'11 best self documenting program
+ O = AT

puts(usage: calculator 11/26+222/31

o N A N N N S calculator-\
! 7.584,367 )
N P P P e +
| clear ! @ |[|1 -x 1 tan I (/) |
Fronnnn N P PPN +
11 ] 2|3 |]11/x1cos I (%) |
N N PV N PV P e +
4 | 5|6 ||1explsqgrtI (+) |
N P P P e +
17 18| 9 |]|1sinl1logI (-) |

N 8 8 8 8 8 80 80 88 8 8 8 80 80 80 80 NS 8 8 80 0 N0 N0 (0 )
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https://www.ioccc.org/2011/hou/hou.c

— Mhim A TR

« [OCCC'11 best self documenting program
+ OIS = AT

#define clear 1;
if(c>=11){c=0;sscanf(_,"%1f%c",&r,&c);while(*++ -
c); F\ else if(argc>=48&&!main(4-
(*_++=="("),argv))_++;g8:c+=
#define puts(d,e) return 0;}{double a;int b;char
c=(argc<4?d)&15;\ b=(* % LINE +7)%9*(3*e>>c&1);c+=
#define I(d)
(r);if(argc<4&&*#d==* ){a=r;r=usage?r*a:r+a;goto
g5 }c=c
#define return if(argc==2)printf("%f\n",r);return
argc>=4+ #define usage main(4-_LINE /26,argv)
#define calculator * *(int)
#define 1 (r);r=--b?r:
#define  argv[1l]
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https://www.ioccc.org/2011/hou/hou.c
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#if constant-expression
statements
#elif constant-expression
statements
#else
statements
#endif
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Ddpractice

- FHRFESENES

#if  STDC__

#ifdef (WIN32)
#ifdef(MAC_0S)
#1fdef (LINUX)

- BRI ERERANSHRAES TF
- definedizEfT : BTFIIRERENXIIHIZ

#if defined(DEBUG)

#tendif

#ifdef (DEBUG)

#tendif
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- XfFEa

e #include

» RENX

e #tdefine

. ST

e #if, #ifdef, ifndef, #elif, #else, #endif

#include <stdio.h>

int main(void){

return 0;
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Program Structure
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1 int max(int x, int y);

max.h

#include<stdio.h>

#include"max.h"
#include"max.h"

int main(){

. . . - t =5.

int max(int x, int y){ w i:t Z-—6i

I printf("%d\n", max(a,b));
} ,

return x>y?x:y;

max.cC .
maln.cC

gCC —-C main.c max.c -o main
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REALIER

¢ *E%Egﬁ”ﬁj\}ﬁgﬁ\jz1¢ 1 int max(int x, int y);
« SL31H

—EERENY | TEEE , H #include"max.h"
R >
b J. .

return x>y?Xx:y;
- £F% = : static, externfYX 3|

}

o 1 #include<stdio.h>
I}gjzj_q:/\\ < N 2 #include"max.h"
« BNEHEAERNETAS

Ig/‘%@%ﬁfﬁﬁ*ﬂ%%ﬁgy 4 int main(){
o ENRS B 24 /9mainky : int a = 5;

KLY | (ERTE A | intb=6;

printf("%d\n", max(a,b));

38



—\ A

SR

7\

-45H4)

#ifndef XX
#define XX

#endif

#pragma onceth BEFC EZK{UIEH
BERANENE RiFasal ¥+
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FERR-Makefile

lec > make > M makefile

main: foo.0 main.o

gcc -0 main foo.0 main.o
foo.0: foo.c foo.h

gcc -¢ -0 foo.o0 foo.cC
main.o: main.c foo.h

gcc —C -0 main.o main.c
clean:

rm -f *.0
run: main

./main
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CMake

:ct(cmake_demo)
# add_definitions("-Wall -Werror -fsanitize=address")

include directories(../include)

CMakelist.txt

\

o
>

Makefile

lec > make > M makefile

main: foo.0 main.o

gcc —o main foo.o0 main.o
foo.0: foo.c foo.h

gcc —-¢c -0 foo.o foo.c
main.o: main.c foo.h

gcc —C -0 main.o main.c
clean:

rm —f *.0
run: main

./main
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https://cmake.org/cmake/help/latest/

32ZbonusE®&

» XBE AT AMELUHEE N REHIRE

* FA translation unit [EBYSIA , FLEE multiple definition

« AHACHTTLSTHIREER (EHRE ) |, TCRIIF ?
 Name mangling
e Z4funcid
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« <stdio.h>IBH T 3INER

stdin RN b5
stdout A E T B3
stderr AREIRE B3
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int main(){
FILE *fp = fopen ("file", "r");
if( fp ){ >y N
Fscanf(fp, .); KA 42 B AR (/ FN\N)
fclose(fp);
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(p. 427)
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=):g o] B FErE /IR R A FstdinFlstdout

getchar FHEN fgetc, getc getchar 2521 /0
putchar F i b fputc, putc putchar
gets LARATIN fgets gets A& AL
puts LARAT Y fputs puts 1170
scanf | & XA fscanf scanf A& XA
printf | 4 XAit#h fprintf printf iT1/0
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THEIN ARV R &R
FIF & X
“rb” ITFE LA R T
“wb”’ THFLHRATE (IHREEFAE)
“wWbx”’ PIEIHRTE (IR EE54E)
“w+bx” T “wb+x” QIR T 24 (IR CEFE)
“ab” AITFLAHR T (IHREZGFE)
“r+b”s{“rb+” ITFIHR TFiefeE, A4 LKFEAE
“w+b” 5\ “wb+” ITF XA R Tiefe 5 (do R A HEFAE)
“a+b”5{ “ab+” T AR TideE (o R A B AEFLIE Hm)
(p. 427)
RikH =[5
fwrite | k4%
fread Btk R DN
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N

e ..scanf

 int fscanf(FILE *_ stream, const char * format, ...)
 int scanf(const char *_  format, ...)
 int sscanf(const char *_ source, const char *_ format,

e ..printf

 int fprintf (FILE *_ stream, const char *_format,

int printf (const char *_ format, ...)
 int sprintf (char *_stream, const char *_ format,
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8% - MAERIRIFFIREY IS

» fflush(FILE *stream);

 fseek(FILE *stream, long offset, int from);

* void rewind(FILE *stream);
« int fgetpos(FILE *stream, fpos t *position)

* int fsetpos(FILE *stream, fpos_t const *position);
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End
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- AEUHRER ( FTRRNEIERR )

« Bonus#=
« ADRABAEHZFITRIAN
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