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Function Call

#include <=stdio.h=

i oo o void main (void) {

int Sum(int x, int y) { int result;

printf("(x= %d ", x);

printf("y= %d) ", y): result = Sum(16,208);

return (x+y): printf(“result= %d\n", result);

}

result = Series(16);

LEEERE LT printf("result= %d\n", result);

int i, S5=8;
for (i=1; i<=n; ++i) {
printf("s= %d, i=%d ", S, i); !
S= Sum(s, 1i);
printf("new 5= %d \n", S};
}
return S;
}
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Recursive Function — Factorial

#include <stdio.h=
#include <stdlib.h=

int Factorial(int n} {
int tmp;

printf("n= %d ", n);
if (n = 1) printf("Fact(1)

1\n");

Fact(7)
Fact(6)
> Fact(s)
Fact(4)
Fact(3)
Fact(2)
Fact(l)

tmp = Factorial(n-1};
printf("==== Fact(%d)= %d \n", n-1, tmp);
return (n * tmp);

}

)

else printf("Fact(%d) = %d * Fact(%d)\n", n, n, n-1}); _

n= 18 Fact(le
if (n == 1) return 1; n= 9 Fact(9) =
else { = 8 Fact(8) =

18 * Fact(9)
* Fact(8)
* Fact(7)
* Fact(6)
* Fact(5)
* Fact(4)
* Fact(3)
* Fact(2)
* Fact(l)

= Fact(l)=1
= Facti(2)= 2

> Fact(3)=
= Fact(4)=
= Fact(s)=
= Fact(6)=
= Fact(7)=
= Fact(8)=
> Fact(9)=

B

24

120
7208
5848
48320
362880

result= 3628800
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Recursive Function — Series

int Series({int n) {
int tmp;

printf("n= %d ", n);
if (n = 1) printf("Series(1l) = 1 \n"};

else printf{"Series(%d) = %d + Series(%d)\n", n, n, n-1};
if (n == 1) return 1;
else {

tmp = Series(n-1);
printf("==== Series(%d)= %d \n", n-1, tmp);
return (n + tmp);

}

result= 3628808

n= 18 Series(10@) 18 + Series(9)

=9

Series(9) =

Series(8)
Series(7)

i Series(6)
y Series(5s)

Series(4)

Series(8)
Series(7)
Series(6)
Series(5)
Series(4)
Series(3)

Series(2)
Series(1)

Series(3) =
Series(2) =
Series(l) =
> Series(l)=1
> Series(2)= 3
== Series(3)= 6
> Series(4)= 18
= Series(5)= 15
= Series(6)= 21
= Series(7)= 28
===> Series(8)= 36
===> Series(9)= 45
result= 55

+ 4+ + + + + + +
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Recursive Function — main

void main (void) {
int result;
result = Factorial(18);

printf("result= %d\n", result);

result = Series(108);

printf({"result= %d\n", result);

6 Young Won Lim

Recursion (1A) 3/20/15



Variable Scope

#include =stdio.h=
#include =<stdlib.h=

int k = 30;

void funcl(void) {
int i = 18;

printf("i= %d \n", 1i};
ff printf("j= %d \n", j);
printf("k= %d \n", k);
S/ oprintf("1l= %d wn", 1};

}

void func2(void) {
int j = 20;

Jf printf("i= %d wn", i};
printf({"j= %d \n", j);
printf(|'k= %d \n", k);
J/ printf("l= %=d \n", 1);
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#include =stdio.h=
#include =<stdlib.h=

int k = 308;

void funcl(void) {
int i = 18;

printf("i= %d \n", 1i};
/7 printf("j= %d \n", j);
printf{"k= %d “\n", k);
S/ printf("1l= %d \n", 1);

}

void func2(veoid) {
int j = 20;

J/ printf("i= %d \n", i);
printf{"j= %d \n", j);
printf(|'k= %d \n", k);
// printf("1l= %d \n", 1);
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Linear Search

#include =stdio.h=
#include =<stdlib.h=
#define N lO06000
#define M 1080

int linsearch(int A[], int key, int imin, int imax) {
int i, j;

for (i=0; i<N; ++1) {
for(j=0; j<M; ++j); // dummy delay
if (A[i] == key) return i:

}
return -1;
}
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Binary Search

int binsearch(int A[], int key, int imin, int imax) {
int j;

if (imax < imin) return -1;
else {
int imid = imin + (imax-imin)/2;

for(j=0; j<M; ++j); // dummy delay

if (A[imid] = key)

return binsearch(A, key, imin, imid-1);
else if (A[imid] < key)

return binsearch(A, key, imid+1, imax);
else

return imid;
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Random Number Generator

int main (veoid) {
int A[N];

int i, key, index, I;

for (i=0; i<N; ++i) A[i] = rand() ;

gsort(A, N, sizeof(int), compare);

// for (i=0; i=N; ++i) printf("A[%d]= %d \n", 1, A[i]);
printf{"\m\n-----v-vcrerrrrcrcrcrrencen e \n");

I =N-1;

key = A[I];

printf("A[%d]
printf("key

%d \n", I, A[I]);
%d \n", key);

index = binsearch(A, key, @, N-1);
printf{"#**** phinary search index = %d “n", index};

index = linsearch(A, key, @, N-1);
printf("***** linear search index = %d \n", index);

return ©;
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