Recursion #E3




What is Recursion?
Something is defined by itself
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Recursion in Math

The definition of Fibonacci Sequence and Factorial
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Recursion in C++

How To Calculate Factorial?

 We define factorial(n) = n * factorial(n - 1), factorial(O) = 1

e So that,
e f(0) =1
e f1)=1*f0)=1*1=1
e f2)=2"f1)=2*1=2 —
. f8)=3*f(2)=3*2=6 ) 1
n * factorial(n - 1);
e f4)=4*f3)=4*3 =12




Recursion in C++

How To Calculate Sum from 1 to N?

 We define sum(n) = n + sum(n - 1), sum(0) =0

* So that,
* f0)=0
e f(1)=1+10)=1+1="1
e f2)=2+11)=2+1=3
e f3)=3+f2)=3+3=06 n + sum(n - 1);
e f4)=4+13)=4+6=10



Recursion in C++

How To Calculate Fibonacci sequence?

* We define Fib(n) = Fib(n - 1) + Fib(n - 2), Fib(0) = 0, Fib(1) = 1

e S0 that, int fib(int n){

(n <= 1) n;
fib(n - 1) + fib(n - 2);




Practice

How can we use Recursion to solve problem? When to use?
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Recursion Instances

Hanoil Tower
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Recursion Instances

Hanoil Tower
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Hanoil Tower
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Recursion Instances
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Recursion Instances

Hanoil Tower

hanoi(int

cout << << b << endl;
(n ==

nhanoi(n - 1, C,

hanoi(1, a, b, c);

hanoi(n - 1, b, a,

main(){
hanoi(4,




Recursion Instances

Permutation

1 N -
used[N] = {};
now[N];

° gﬁﬁggUHjﬁﬁEEq permUtatIOn ? id permutation(int length){

(length ==.N) {

(1 1 = 0; 1 < N; 1++)

cout << now[i] <«
Root cout << endl;
}
(1 i =0; 1 < N; i++){

(used[1] == 0){

used[1] = 1;
) now[length] = 1i;

permutation(length + 1);
used[1] =

}

}
2 3 1 (:EE:) 1

main(){
permutation(0);




Recursion Instances

Combination

« BERESI|LFIAER Combination ?

» Harder than permutation -> RIgEBE4E ?
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Recursion Instances

N Queens Problems
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