Functions 2=/ EL

B N E R

printf ("H4R1(m/f): ");
scanf ("%c", &gender);
gender = toupper (gender);

gender = toupper (getche());

printf ("#m A a&b: ");
scanf ("%i%i", &a, &b);

diff = abs (a-b); sin (...)
cos (...)
c = sqrt (a*a+b*b); tan (...)
x = ceil (c); pow (...)
y = floor (c); rand (...)
T2 (subprogram)

<)

#include <stdio.h>
int min (int p, int q){

if
return

b

main(){ '
int a,b,c,d, x,y,n; 1 3 4 2 |
scanf ("%i%i%i%i", &a, &b, &c, &d); :
7T TTTTTToITTTTTmssseseesooooononoe oo : —
 if(a<b) x=a; else x=b; | /] &HEfE
if(c<d) y=c; else y=d; | X = min(a,b);
 if(x<y) n=x; else n=y; | y = min(c,d);
"""""""""""""""""""""""""""""" n = min(x,y);
printf ("Minimum &\ = %i\n", n);

¥

23 (subprogram)

<)




#include <stdio.h>
int min (int p, int q){
if(p<q) return p; else return q;

N [/D\ w—xfunc }

A DL callfEfR 2

b

main(){
int a,b,c,d, m,n; 1 3 4 2
scanf ("%i%i%i%i", &a, &b, &c, &d);
n = min( min(a,b), min(c,d) );
printf ("Minimum (/)\) = %i\n", n);
m = —min( min(—a,—b), min(—=c,—d) );
printf ("Maximum (CK) = %i\n", m);

by

T2 (subprogram)

<)

. Tasks SR T PR

O1. ¥RHAE (YY) EEEE leap year

4)

yy 2EFE - HE yy .
(a) AT#E400%4ks: 5 f1: 400, 2000 - E1
(b) A%l » 6K o4 10048k i 1900
int leapYear (int yy){
if ( \
N ) return 1;
else return 0; »
) R .
main(){ \\ \\
int isLeapYear=1yyear=<2000;
isLeapYear = leapYear(1995); // returns 0
scanf("%i", &year);
if (leapYear(year)==1)
printf ("EE leap year\n");
by
T-F23(subprogram) 4




----- 02 factorial(n)
03. sumN(n)
04. sumNZ2(n)

(n! = 1x2x3x4x..xn) &
(ie. 1+2+3+4+..+n) #I
(ie. 12422432442+ ,.+n2) EHAH

4)

float factorial (int n){
float x; *
27?2 for (..) ..

return x;

int sumN (int n){
int x=0;
for (

) ..
return\ x;
;o

int sumN2 (int n){
int x;

27?2 for (..) ..

return x;
h

\
\
\
¥ : \
\
\
\
\

\

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

main(){ ¥ |
x = factorial(5); // 1x2x3x4x5 = 120
y = sumN(10); // 1+2+3+4+..+410 = 55
z = sumN2(5); // 12422+32+42452 = 55
b
T2 (subprogram) 5

05 FIF - {¢radius STREEPcircle fifrarea ki f& 7 circumference

4)

06. & power (x,n) xn
#include <stdio.h> float circumference (float r){
const float PI = 3.14; return ;
float circleArea (float r){ }
[N
return : v ' int power (int x, int n){
s \ \ for(...) p = ...
\ \ return p;
\ \ )
_ \ \
main(){ \ \
float area,\circum;\
area = circleArea(10); // Hf& a = nr2
circum = circumference(10); // ElIF ¢ = 2nr

n = power(2,3);
n = power(3,4);
b

F#£x{(subprogram)

// 23 = 2x2x2 = 8
// 34 = 3x3x3x3 = 81




4)

char downcase (char c){ char upcase (char c){
if(c>="A"' && c<='Z") if(c>="a' &&« c<="2")
return c+32; return ;
else else
return c; return ;
¥ )
main(){
char s[10]="chan", ch;
ch=downcase('A"); // —'a’
ch=downcase('a'); // —'a'
ch=downcase('1"); // - '1
s[0]=upcase(s[0]); // s[0] = toupper(s[0]);
s[1]=upcase(s[1]); // s[1] = toupper(s[1]);
¥
T2 (subprogram) 7

10 to display on VDU a menu of 5 items: Z iR
Add 237, Delete ki, Search #k=, Modify &%, Quit HE5d

void displayMenu(){
”  printf ("#¥ Add \n");
,' printf ("fifiis Delete \n");
e printf ("#¢= Search \n");
// printf (" Modify \n");
’ printf ("EEBd Quit \n");
while(1){ e }
displayMenu();
option = getche();
switch(option){
'‘A': addNewRecord(); break;
'D': deleteRecord(); break;
b ) ;
} option = displayMenu(); 77

FF2=(subprogram) 8




T TEEA:

: Student <Y/N>? Y
char cozgpﬂcgchar msc_i[]){ Continue <Y/N>? N
\
do{ N
\
\
\
\
Fwhile ( N
return c; AN
b R \
main(){ \\ N
dO{ \ \\
N \
ans = confirm ("Student");
ywhile (confirm ("Continue") == "Y");
%ﬁfﬁ(subprogr?n) 9
BYTEMH:
Understand <Y/N>? X
Error

Understand <Y/N>? vy
int confirm(char msg[]) // 1,0

main(){
if(confirm("Understand?")==1)...
by

char confirm(char msg[]) //'Y','N’

main(){
if(confirm("Understand?")=="Y")...
if(confirm("Accept")=="Y")...

if(confirm("Another game")=="Y")...
if(confirm("Try again™)=="Y")...
if(confirm("Another card")=="Y")...

T-F2=(subprogram 10




12, FRREAE $ A score B E S RIS e B -

HTEMH:
Enter score (0-200): 900
Error - out of range!
Enter score (0-200): 120

int getScore (int min, int max){
int n; ‘\
\
do{ \ \
\ \
\ \
\ \
. \ \
}while ( \ \ i
return n; \ \
> N
—
main(){ v
mark = getScore (0,200);
if ((mark = getScore (0,100) >=50)) ...;
%ﬁfﬁ(subprogr%’n) 1

("Z£H#1",0,6) 4 )

|nt getNum (char msg[], int x, int y){
int n; \ "\ *\
do{ N \ \
printf ("%s (°/<§x%i) ",\\ \\
scanf ("%i", N AN
if ( \ ) prin&f("Exgor\n");
\; N
Ywhile ( NN
return n; AN Yo
\
} \\ \\‘ \
LN
\\ A
N\ NN\
RN

dow = getNum("ZHi",0,6);

mm = getNum("B{3",1,12);
mark = getNum("438;",0,100);

age = getNum("##",1,90);
hour = getNum("#¥[E",0,23);

F-#25% (subprogram) 12




char stud, cont;

int timeln, age, dow;

float fee;
main(){
do{

confirm(...)

. 4% admission-fee.c

/1"Y" for Yes; "N" for No
/I day of the week (0-6)

printf("\n<<< Country Park >>>\n");

4)

getnum(...)

printf("Q: Day of the week (0-6) ? ");

(
printf(" Time in (10-18) ? ™); scanf("%d",&timeln);
printf(" Student (Y/N) ? "); scanf("%c",&stud);
printf(" Age (1-99) ? "); scanf("%d",&age);

scanf "%d",&dow);

fee = calculateFee (dow, timeln, age, stud);
printf("A: Admission fee is HK$%.1\n", fee);
printf("Continue? "); scanf("%c", &cont);

}while (cont=="Y"); fee = 100
} if(dow==__ || dow==_)fee = fee*1.1;
else if(timeln ) fee = fee*0.9;
if(age ) fee = fee/2; else
if(age | stud=="Y"){
if (dow && dow ) fee = fee/2;
. else fee = fee*0.8;
T2 (subprogram) } 13
13. #35E °C > °F 14. i ;r °F - °C
f==c+32 c:§(f—32)
float ctof (float c){
return ( );
ks
float ftoc (float f){
return (_, );
} b
main(){ ¥ |
c = ftoc(32); // ¢ =0.00
c = ftoc(98.6); // ¢ =37.00
f = ctof(37); // f=98.60
f = ctof(100); // f=212.00
ks

F#£x{(subprogram)

14




17, SR SRR (eg. X127 <)

il —: RN i —: RN
Enter choice/ (X-Z2)} A Enter choice/ (0-5)} 6
Error - out of range ! Error - out f range !
Enter choice‘\(X-Z),: X Enter choice‘\(O-S),' 3

-~ |XI IZI -~
char getChoice (char frC}h, char toCh){
char c; \ ‘\
do{ ' \
\ \
\ \
\ \
Fwhile ( OO
return c; \ \
by Mo
T
main(){ \

\
choice = getChoice ('X','Z");
choice = getChoice ('0','5");
ﬁifﬁ(subprograr% 15

ab RERE  xy gt A P>

T {#£{7{H content Hrilk pointer 5
int a=3, b; a=3, b=5 &a, &b
int *x, *y; *x=11, *y=20 X,y
char c; c="*' &c
char name[10]; name[0], ... name
char *s; *g S
Hrik e
1000 (&a) 3 a=3;
1002 (&b) 5 b=5;
1004 (x) 11 *x=11;
1006 (y) 20 *y=20;
1100 (name) C name[0]="'C';
name+1 H name[1]="H";
name+2 A name[2]="A";

T-F23(subprogram) 16




<)

#{H (a,b) ik pointers(a,b)
void swap (int a, int b){ void swap (int *a, int *b){
int c; int c;
C = a; C = *a;
a=b; *a ="b;
b =c; - *b =c;
} Yg5return }
main(){ main(){
int x=3, y=4; int x=3, y=4,
swap ( , ); swap ( : );
printf ("x=%i\t", x); printf ("x=%i\t", x);
printf (“y=%i\n", y); printf (“y=%i\n", y);
} }

x=3 y=4 (¢ H%E)

F125(subprogram)

x=4 y=3 (3XH# 1)

Money Notes:

. index 0 1 2 3

4 5 6 7
notel] 1000 500 100 50 20 10 5 2
fr ] 0 0 0 0 0 0 0 0

4)

#define MAX 9

int note[MAX] = {1000,500,100, 50,20,10, 5,2,1};

int freq[MAX] = {0};

void change (int amt){
int i=0;
for( )
n=amt/__
if...
b
b
main()<{
int amount=1234, i;
change (amount);
)

F#£x{(subprogram)




ERHT <>

index 0 1 2 3 4 5 6 7 8 9 10 11 12
arab[] 1000 | 900 | 500 | 400 | 100 | 90 50 40 10 9 5 4 1
roman/| ] M CM D CD C XC L XL X IX Y Iv I

#define MAX 13

int arab[] = {1000,900,500,400, 100,90,50,40, 10,9,5,4,1};
char roman[MAX][3] =
{"M","CM","D","CD","C","XC","L","XL", IIXII,IIIXII,IIVII,"IVII,IIIII};

void num2roman (int num, char romanStr][ ])

#ll— : num2roman ( 23, romanStr); /I {5 ZromanStr : "XXIII"
51— : num2roman (444, romanStr); /I {5 ZromanStr : "CDXLIV"

e+ P AT A )2 10,000

T2 (subprogram) 19

S R #1ik-pointers(romanStr| ])

void num2roman (int num, char romanStr[ ]){
int i=0; A

romanStr[0] = "\0";
while (num>0){
if ( )
}
}
main(){ v
num2roman ( 23, romanStr); // (&[] XXIII"
puts (romanStr);
num2roman (444, romanStr); // E[e]"CDXLIV"
/1 B+ R AE A R 10,000
b

T-F23(subprogram) 20




#include <stdio.h> g 1 2
char titleArr[3][4]={"Mr", "Ms", "Mrs"};

4)

¥

int n; char sign="+";
n=10; sign = signOf(n); /] '+
printf("%c%i\n", sign, abs(n)); // +10

n=-10; sign = signOf(n); // -
printf("%c%i\n", sign, abs(n)); // -10
printf("%+d\n", 10); // +10
printf("%+d\n", -10); // -10

// FIHsignOf() ti%s M5kEHE (a+b)(c+d)

for (i=0; i<20; i++){
a = rand()%?20-10;
b = rand...; c = rand...; d = rand...;
printf ("(%i+%:i)(%i+%i)\n", a,b,c,d);

int title (char gender, char mstatus){
return O; // Mr

b

main()<{
n= title('M",'S"); // 0: male, single
n= title('"M','M"); // 0: male, married
printf("%s \n", titleArr[n]);
n= title('"F','S"); // 1: female, single
n= title('F','M"); // 2: female, married

b

T2 (subprogram) 21
[main(){

printf("%+d",n);

F-#2={(subprogram)

22




4)

# include <stdio.h>

char grade[40]; : : )
int score[40]={70,..}; void dr?r\:\é“ir-]e (char c, int n){
i=0; i< N; i++
char score2grade (int n){ for (i Op’rilntf (.fo/loc.. )c)'
if (n<30) \\ printf(ll\nll). ! !
return 'F'; * !
\
AN A 80+
\ B 70+
AN C 60+
by \ D 50+
main()<{ \\ E 30+
drawline ('-', 40); \ F 00+
drawline (**', 20); \\
for (i=0; i<40; i++) \
grade[i] = score2grade (score[i]);
b
T2 (subprogram) 23
ARA% <p»
int maxdays (int yy, int mm){ // no array
int n=31;
switch (mm){
1H 31
27 28529
4H
6H
9OH
11H 30
b
return n;
by

n = maxdays(2000,2); // n=29
T-F23(subprogram) 24




= <)

area=./s(s-a)s—-b)s-c)

float areaOfTriangle (int a, int b, int ¢){ s a+b+c
float s=... 2
return ...

by

main(){

float area, s1=3,52=4,s3=5;
area = areaOfTriangle (s1,s2,s3);

printf ("=AFEE = %.1f, %.1f, %.1f \n", s1,s2,s3);
printf ("mfE = %.1f\n", area);

by
T2 (subprogram) 25
 return (int) ceil( log10(x) ); 4 >
// x=135, return 3 // x=135, return 9
int ndigits (int x){ int digitSum (int x){
int n=0; int sum=0;
while (x>0){ while (___){
y y
return n; return sum;
b b
main(){
n = ndigits(1234); /] 4
n = ndigits(2345678); /] 7
n = digitSum(1234); // 10
n = digitSum(13579); // 25
T-F2=(subprogram } 26




int nthdigit (int x, int n){

4)

char s[10];

int digitOf (int x, int n){
if (x<n) return -1;

return (___ );
¥
return
)
main(){
n = nthdigit (13579,2); /] 3
n = nthdigit (13579,99); // -1
n = digitOf (13579,100); // 5
n = digitOf (135,10000); // -1
)
T2 (subprogram) 27

BEEE R Bt (security guard)

UIB&CER | MR ke Sra | LIEES
18-307%% | =1.70m

0 5 o
31-45%; | >1.65m | >34

int criminalRecord=0, age=18, yrOfExperience=0;
float ht=1.70;
int ok=1;

4)

if ( (JEFR&CsR==__) && (MEhl==___) &&
( (Cri>=_) 88 (FFi<=_) 8& (>=__)) ||
((4F:i#:>30) & (Ei#<=45) && (H75>=1.65)

&& (TIEEER )) )
) ErEfE=1;
else &&M%=0;
T-F23(subprogram) 28




4)

L pEsbRarElEE (security guard)

int eligible (int criminalRec, char gender,
int age, float ht, int yr){ Il GERE?
if
if
return O;
by
main(){
ok = eligible (3, 'M', 25, 1.6, 0);
ok = eligible (0, 'F', 25, 1.7, 0);
ok = eligible (0, 'M', 35, 1.65, 0);
b
T2 (subprogram) 29
""""'-"'-'Ifiotate Left _ -7 T T T~ -
e =~
[0] | [1] | [2] | [3]1 | [4] | [5] | [6]
box[i]| 55 | 60 | 65 | 70 | 75 | 80 | 50 | um—m—
o _ box[0]=box[ _;
for(i=0ji<__;i++) box[1]=box[__];
box]| |=box[____; box[2]=box[__];
Rotate Rigft ’,f’—___~“~~~

4 -
[0] | [1] ) [2] | ([3]|[4]|[5]]I6]

box[i]| 80 | 50 | 55 | 60 | 65 | 70 | 75 | =
D> G-, - QU . S A

_ _ _ box[6]=box[ I;
for(i= i ;i ) box[5]=box[ _I;
box| |=box] ; box[4]=box[__];

F#23t(subprogram) - 30




Ax* +Bx+C=0

int discriminant (int a, int b, int ¢){

return // d=b2—-4ac —b+b? —4ac
y ' 2a
float hypotenuse (int a, int b){ /] #liEc
return C
} /\ a
b
int isTriangle (int a, int b, int ¢){
if ( && && )
return 1;
else
return O;

T2 (subprogram)

31

4)

int x=0;
while (n
X
n

by

return Xx;

b

~[int reverseNum (int n){ // 12345 -> 54321

At

r =

n = 12345;

reverseNum(n);

int random (
return
b

At

n = random(1,10);

int category (float I, float w, float h, int wt)

KCR luggage ?7??

int bmiGroup (int bmi, char gender)

F-#2={(subprogram)

32




TR

“lintisprime (int n){ // nEAEE
inti;
for
if ( ) return O;

return 1;

¥

int rootOfQuadEgn (int a, int b, int ¢©){
int d= ;
if ( ) return O;
else if ( ) return 1;
else return 2;

J

n = parity("1011",1);

4)

n = isprime(13);

_ —b++b* —4ac

V=

2a

parity

sum

return

even(0)

int parity (char s[], int par){ // even/odd
inti, sum=0;
for (i=0; )
if ( ) sum++;
return ;

even(0)

odd(1)

odd(1)

|1 O| =| O

33

char checkDigit (char idno[]){
int sum=...
.. 0*8 +()*7 +()*6 +...

return ... // 0-9,A
ks

d = checkDigit("A123456"); // '3

int isSgQNum (int n){

// 1,4,9,16,...

if( ) return ...;
return ...;

by

n = isSqNum(5); // 0

n = isSgqNum(25); // 1

F#£x{(subprogram)

4)

n>(nf

34




sy 122 getChar() - (5 A+t A T fychar

char getChar (char msq[ ], charopnons[D{
char ans; int ok=0; \
dof
printf
ans =
ok = ‘\‘
Wwhile(ok==0);
return ans; -._
main(){ T “
gender= getChar ("[4:R1", "MF"),
size = getChar ("Size", "LMS");
grade = getChar ("Z4k", "ABCDEFU");
dir = getChar ("Jji", "ESWN");
ﬁ%zﬁ(subpregra?)

4)

35

Fibonacci Sequence

4)

a+b=c
void fibonacci (int n){ abc
inti, a=0,b=1,c=1; 11235813 ..
for (i=0; i<n; i++){ abc
C = abc
printf (" \tY, ),
a =
b =
b
printf ("\n");
b
main(){
fibonacci(5); // 1,1,2,3,5
fibonacci(10); //1,1,2,3,58,13,21,34,55
b

F#£x{(subprogram)

36




4)

" HCF/GCD & LCM

. . . a b r=a%b
int gcd (int a, int b){
int r=1, gg/go/g
while( o
r= a b r=a%b
a= 12 20 12
b = 20&” 126" g
by 120&” 5 &° 4
return b; 8 &2~ 4 27 0
¥
main(){
int x=25,y=20,hcf,Icm;
printf ("HCF=%i\n", gcd(x,y));
lcm = x*y /gcd(X,y);
hcf = gcd( gcd(36,100), 144);
b
T2 (subprogram) 37

\srerrmatndays() - HHELH LA ERAEA 2 HEES T - <
ffl— : n = ndays (12,3); // 31+28+..+3 (%)
#H— : n = ndays (3,10); // 31+28+10 (5K)

a2 HH28K -

#include <stdio.h>
int maxdays[13] = {0,31,28,31,30,31,30,31,31,30,31,30,31%};

int ndays (int mm, int dd){
inti, n=
for (i=1; i< Vi)
n+=
return n;

main()<{
n = ndays (12,3);
by

T-F23(subprogram) 38




*FIIF_F R TR =tndays(mm,dd) -
ShET b — AR TR E A FeE -

4)

f5l— : n = dateDifference (2000,1,10, 2002,02,10); Il 761 (2K)

5 — : n = dateDifference (2000,1,10, 2007,12,10); /Il 2889 (X))

n1

. n3 > N2

| | | | | | | ' |
2000 2001 2002 2003 2004 2005 2006 2007

int dateDifference (int yy1, int mm1, int dd1,

inti, n1,n2,n3=0;
nl =
n2 =

for (i= _; i< _; i++) n3+= ;
return n3+n2-nl;

¥

int yy2, int mm2, int dd2){

T2 (subprogram)

39

BA, GA
165550 |

BB, GB
14-15%;

BC, GC
13k A T

#include <stdio.h>

4)

Char grades[6] — {"BA","BB","BC","GA","GB","GC"};

int gradeOf (int yob, char sex){
int n, age=
if( ) ...
else ...
return n;

by

main(){

int yob=1996, n=0;

char gender="'B';

n = gradeOf(yob,gender);

printf ("Grade = %s \n", grades[n]);
b

F#£x{(subprogram)

40




