
Dynamic Programming .

- Solve subproblems in a recursive manner
.

- Memorize the answer to the subproblems .
- optimal substructure

.

Fibonacci sequence
f , =fz= I fn=fn- it fn-z .

I
, I , 2,3, 5,8 , 13 ,

" - -

Input : n

Output : fcn).

Attempt l : int fib (int n) {

if (n=o or na) return 1; y

y
return fibln-Dtfibcn-2) ; answer can go

- up by I

: each time this
1 .

fibcso) ./
¥9)
,

' f¥ : line of code

\fibL48) ! is executed
.

think
Runtime = or Cfn) x DCI.6l8n)

Attempt 2 . the main {

global tht ft ) :

int fib (int n) f
f 'Ll ] -_fE4= l ;

i if Cfen] > o) return fen] ;
for '

'

=3 to n

; y fi
has not been

f- [ i ] = - I computed yet .
z int ans = fibcn -Dtfibln-2) i end for
3 f-In] -- ans ; riad Cn ) :
4 return ans ; print ( fibers) ;
}

'

3

Runtime = ⑦ (n) :

proof : every time we run line 2-4 in fibc)
one entry in the array f changes from
negative to positive . ⇒ Ocn) time in total

.

we call fib : Oln) times in total
→

called once in mail) * twice on the 2
.


