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Algorithmic Paradigms
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Fibonacci Numbers

I
1 =

naunaz malaaas dynamic programming 1 aZlangnATAY

I
v =

Nediasnizand memoization futTeyIn191n Fibonacci number
A7 N

v 1

D_

o/

YN 299 Fibonacci number m‘ﬁ N WA Fn
F0 =0
F1 =1

|:n = |:n-1 + Fn-2



Fibonacci Numbers

SUAULTIALT I algorithm LULFFINAN }NT9UN Fibonacci
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int fibo(int n) {
if(n==0) return O;
if(n==1) return 1;

return fibo(n-1) + fibo(n-2);



Running Time
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Memoization Methodlogy

dunmliduanse deyuntaaiinisArusuiinilaniu

dl o % = o o 1
auntsvinliliidananlunisauans snazAuanly et
MANIULALALNAANS b9 MAN919 LW array

Adl Y Y 1 = 095 o Y4 fdl [o} Y v
HafaanisuiliumedesanAiasIazine Naans N AUl LAY
I

Memoization Methodlogy
1. waslyunuuutiaunay
2. AumHaansasilyuntas lunn9

1%

3. o ldnwulumAN919 ANUADILLL recursive TLAIALNAANEN LA
1311631979 NaY return AN



v (- 9
AAKNILN G

ai o a R dlal . ) . d”
Lﬁ"immﬁ‘ﬂLﬂ@ﬂuﬂ@ﬂ’aﬁ‘ymm\lmﬁ‘ 9r/nem0|zat|on LU recursive U

U NTTUBANBINNULLLNITIAINANTLLL (bottom-up) b6 taginng
ANARaLTatiyuneiasas lUA1919

(6)

LY

""ﬂd}\ﬂ{ R?{ “}@ @
N S 7 e
faj
“ﬁﬂﬁmm{ /‘t@\;@ saf I“{ifﬁf H:;{E}\

£(0) f(1)

1 1 dl Qi o v v o v < v o
vnAnlunaesdmasNargnAuanliLas wargniann i winlsdn
INBANBINNALITINIINITAALLILATI] (ATUIINNA)



int fibo(int n) {
T[0]=0
T[1]=1
for(i=2 to n) {
T[] = T[i-1]+TI[i-2]
}

return T[n]
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AagNIURININTY fibo

int fibo(int n) {

a=>0

b=1

while(n > 1) {
t=a2a
a=>b
b=Db+t
N--

)

return b
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Running Time

T(n) =T(h-1) + C
=T(n-2)+c+c
=T(n-3)+c+c+c
= T(n-k) + ck
=T(1) + (n-1)c

= CNn



Coin Change
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Coin change:Dynamic programming
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Coin change:Dynamic programming

Yy subproblem
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Coin change:Dynamic programming
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Coin change:Dynamic programming

Yy subproblem
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_ (mincaepClp —d] +1} if p >0
0 ifp=0
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P C y g g
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Solution DynamicAlgo(s){
if (s==basecase) return basecase_solution
if (memo.contain(s)) return memo.get(s)
Solution ans = recurrence_relation(s)
memo.put(s, ans)

return ans



Dynamic programming algorithm

void CHANGE(int n){ dy=1,d,=4,d,=5,d;=10)
int C[n], min;
intd[4] = {1, 4, 5, 10}, k = 4;
C[0] = 0; //base case
for(intp = 1; p <= n; p++){
min = n;
for (inti=0;i <k; i++){
if (p >= d[il){
if(Clp - d[i]] + 1 < min){
min = C[p - d[i]] + 1;
) 10
}
}
Clp] = min;

j
return C; W
} 20
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Find the number of different ways

to write n



Find the number of different ways to write n
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YN sub problem
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YN sub problem
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%1 recurrence

Dn = Dn—1 + Dn—3 + Dn—4
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D[0] = D[1] =D[2] =1
D[3] =2
for(i=4; i<=n; i++) {

D[i] = D[i-1] + D[i-3] + D[i-4]

Running Time 1w ls



Maximum Value Contiguous

Subsequence



Maximum Value Contiguous Subsequence
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maxContiguousSum

int maxContiguousSum(int A[], int len) {
int max_so_far = A[0], j;
int curr_max = A[O];
int B[len];
B[O] = A[O];
for (j = 1;j <len; j++) {
B[j] = max(Al[jl, B[j-11+Al);
}
for (j = 1;j <len; j++) {
if(max_so_far <B[j])
max_so_far = B[j];
}

return max_so_far;



maxContiguousSum(Update version)

int maxContiguousSum(int A[], int n)
{
int max_so_far = A[0], i;
int curr_max = A[0];
for (i=1;i<n;i++)
{
curr_max = max(A[i], curr_max+A[i]);
max_so_far = max(max_so_far, curr_max);

}

return max_so_far;
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Longest Increasing Subsequence



Longest Increasing Subsequence
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YN sub problem
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YN sub problem
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%1 recurrence

L(j) = maxi<j.ap<apiiiL(D} + 1
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int lis(A[], n){
for(i=1 to n) LJ[i]=1
max = L[1]
for(i=2 to n){
for(j=1 to i-1){
if(A[iI>Alj] && L[i]<L[j]+1)

L[i] = L[j]+1
if(max<L[i])
max=L[i]
}
}
return max



