What is recursion?

Defining something in terms of itself N

Recursio!n
N15L5 NN

A “queue of people” is:

EMPTY
or
a person standing in
front of a “queue of people”

Recursion \

* The process of solving a large problem
by reducing it to one or more
subprograms that are

1. Identical in structure to the original
problem

2. Somewhat simpler to solve

» Use decompositional technique to

divide each of these subprograms into
new ones that are even less complex
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void collect1000() {
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for (inti = 0; i<1000; i++) { v

Collect one baht f | A g 3 T
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} void collect1000(int d) { R
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Contribute one baht directly. - Adldiailumisganudann uasvhaud
else { EnsFandiwuuil VRN R AR NIANETASA 1T EULAz
Find 10 people. - adne
Have each person collect d/10 baht.
Return the money to your supervisor.
}
}
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Factorial(n) = n * Factorial(n-1)
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MODULE factorial(N) \ factorial(n) \
{ AanuAruvaneGaaaas N} Y’ long int factorial (int n) { v
IF N deandnvzawinu 1 \ if (n<=1) )
THEN Amaufe 1 return 1;
ELSE au N #&qa factorial (N-1) else

END MODULE return (n * factorial (n - 1));

IF 3<=1 THEN .....

ELSE anu 3 fnel factorial (2)

long int factorial (int n) {

IF2<=1THEN.
-5 e ifiEeient) (1) return (n <= 1? 1 : (n * factorial (n - 1));
IF 1<= 1 THEN Amavna 1 1 }
ELSE ..
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/* Recursion not used */ #lr?glude T[S’:jdlo'h>_ t /* Compute sums recursively*/
#include <stdio.h> v0|if ((:r?)u? COTT I % int sum (int n) { L
: : \ : \
V°_'dt ki )4 printf(“%d 1 7, n): if (n <= 1)
nt-n; [* The recursive call */ return n;
for (n=10; n; n--) }Count_down(n-1); else
printf(“%d 1”7, n); clse return n + sum(n-1);
Y _ _ Function call Value returned
void main() { sum(1) 1
/* The initial call */ sum(2) 2 +sum(1) visa 2 + 1

101918!1716!15141312111

BLAST OFF count_down(10);

} sum(3) 3+sum(2)visa 3 +2 + 1
sum(4) 4 +sum(3)visad + 3 + 2 +1




Sum() function

Fibonacci

int Sum(int n)

{

base case

if (n == 0) ' :

« 8 13 21 . , ~

else ® 2 ) N\
return n + Sum(n-1);

main() the 8th
Fibonacci
number

Sum() function
int main(void)

{

@
3

int a = Sum(3) ;
printf (“Sum = %d\n”, a);
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return 0;

} the 7th the 6t

Fibonacci Fibonacci
number number
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int Sum(int n)
{
if (n == 0)
return 0;
else
return n + Sum(n-1);
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N Linear Linked Lists \

long factorial (long n) { long factorial (long n) { ¥ Y . s S o
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return n * factorial(n-1);

nsas1edas(Creating a list)

} else :
return n * factorial(n-1); * maiuawulmunluaasi(Counting the elements)
) * nssuninunludad(Looking up an element)
O IEBIEIE] Jong i : o madwiewnsntmundnaan (Inserting an element)
if (n<=1) factorial (0); :
return 1: » naauluuneanainaas (Deleting an element)

else
return n * factorial (- -n);
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typedef char DATA
struct linked_list {
DATA data;

struct linked_list * next;

b
typedef struct linked_list NODE;
typedef NODE * LINK;

/[ List creation by recursion
#include “list.h”
LINK string2list (const char s[]) {
LINK head;
if (s[0] == NULL)
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I/l Count elements in a list recursively
#include “list.h”
int count_elem(LINK head) {

if (head == NULL)
return O;
else
return (1 + count_elem(head->next);

}

return NULL;

else {
head = (LINK) malloc(sizeof(NODE));
head->data = s[0];
head->next = string2list(s+1);
} return head;
}
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/I Looking up ¢ element in the list pointed by i /I Inserting an element in a list head | ¥
“head Y #include “list.h” A
#include “list.h void insert_node (LINK p, LINK n) {
LINK look_up(DATA c, LINK head) { LINK tmp: Ty
if (head == NULL) p \
return NULL,; tmp = p->next; \
else if (c == head->data) p->next = n; \/}/

return head; Nn->next = tmp’ n_.-
else }
return (look _up(c, head->next)); “o'| 0
} >

tmp ~
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// Deleting an element in the list
#include “list.h”
LINK delete node (LINK head, LINK d) {
LINK nh=head, pd;
if ((head '= NULL) && (d != NULL))
if (d == head) {
nh = d->next; free(d); /* The first node is deleted */
}
else {
while ((d != head) && (head !'= NULL)) {
pd = head; head=head->next;
}
if (head) {
pd->next = d->next; free(d);

}

}

return nh;

}




