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Solving a Problem Recursivel

Given a small problen‘: jf—plimaadt:

{
if(i == ...) { /* base case: do something directly =*/ }
{



Tracinq Recursion via a Stack

e When a method is called, it @ activated)and becomes active)

and pushed onto the stack.

e When the body of a method makes a (helper) method call, that
(helper) method is activated (and becomes active) and
pushed onto the stack.

= The stack contains activation records of all active methods.
o Top of stack denotes the | current point of wﬂan_
o Remaining parts of stack are (temporaril@ended.> -

e When entire body of a method is executed, stack is popped .

= The | current point of execution |is returned to the new top
of stack (which was suspended and just became active).

e Execution terminates when the stack becomes empty . m .=
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Recursive Solution: factorial
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int [REEEEE— (intﬁ { 0

s ——
int result;
?if(n == 0) { /* base case */flresult = }
else { /* recursive case */ /

§result =¢n ~ I (n — 1) ;
}

return S > Z
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Common Errors of Recursion (1)

[
|int factorial (int n) {

| return n » factorial (n — 1);
i — |
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Common Errors of Recursion (2)

[ .

|int (factorial (int n) ,{

| if(m == 0) { /* base case */ return 1; }
|

else { /* recursive case +/ return n *lfactorial (n); [}

} e ——————
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Recursive Solution: Fibonacci Number

(1 anﬂékhe. if’qz: 1
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int S (int 1/)/{
int result;
| if(n == 1) { /% base case x/gesult = 17}
else if(n == 2) { /* base case r»&Lresult = 1) }
else { /* recursive case */

result = _fib + f b—{n — 2) -
Jle2) @_ b >
return resu# t@; :’Q(L(Z-'I/ K> @
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Use of String L B

public class StringTester {
public static void main(String[] args) { 7] [ z}

> String s = "abcd"; (g W) lsc/ b’ﬂ

System.out.println(s.isEmpty() ; /* false */
/% Characters in index rang 0) */» M “f%p

String &0 = s, substrlng —% e
System. out. prlntln(tO /* "rox/
/* Characters 1in index range [O 4) x/

String tl1 = s.substring(0, 4. jgfl&q S[b] ~ \g(;]
System.out.println(tl); /* "abcd"

/* Characters in index range [l 3) */

String t2 = s.substring e yeé d{;’\ Sl {] J(ZJ

System.out.println(t2); /#* "bc" */

SEYXing &3 = s:substring(l; 2) + S.substring(Z; 4);

System.out.println(s.equals(t3)); /* true x/

for(int i = 0; i < s.length(); 1 ++) {
System.out.print(s.charAt(1i));

}

System.out.printlni) ;
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Problem: Palindrome

o Ir

boolean isPalindrome (Stringfword) ({
if (word.length() == word. jJength() == 1) {

—

/* base case #*/ = PM'/'J(J/(; —‘(\l&jfl(‘) -
—

,eyreturn true;
}

else { “2’-&"—\&4- _ll

e

/* recursive case x*/ N

, T4
char firstChar = word.charAt (0); /‘ ¢

—_’_’ _
char lastChar = word.charAt (word.léngth() - 1);
String middle = word.substring(l, word.length() - 1);
return
firstChar == lastChar

/* See the API of java.lang.String.substring. =*/
&& 1sPalindrome ¢middle 7
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Problem: Reverse of a String

String _Egversggﬁi (String s) {
if (s.isEmpty()) { /* base case 1 */
return "";
}
else if (s.length() == 1) { /* base case 2 #*/

return s;

}

else { /*» recursive case */
String tail = s.substring(l, s.length());
String reverseOfTail = reverseOf (tail);
char head = s.charAt(0);
return reverseOfTail + head;



Problem: Number of Occurrences

P IS N B \
int :ggcurrenceggs;(String s, chaxr c) {
if (s I2Empty()) {
/% Base Case */
return O;

}

s

else {
/ * Rgpursive Case +*/
char |[head = s.charAt(O);
Stringftail fF s.substring(l, s.length(
if (head == c)
return(l + occurrencgéé}'@talz) l
}
else {

P
return 0-+loccurrencesOf§tail? c)!
} —

}
}







