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from time import time #include<time.h>
start_time=time() clock_t start, stop;
# your code start=clock()
end_time=time() # your code

stop=clock()

ElapscopSieiiigie start g cout<<float(stop-start)/ CLOCKS_PER_SEC;
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ints=0; s=0
for (inti=0;i<N;i++) for i in range(N):
for (int j=0;j<i;j++) for j in range(i):
B+ s+=1
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ints=0; s=0
for (inti=0;i<N;i++) for i in range(N):
for (int j=0;j<i;j++) for j in range(i):
S++; s+=1

Assume N=2% how many times s++ will run?

When =0, it will run 0 times.
When i=1, it will run 1 times.
When =2, it will run 2 times.

When i=N-1, it will run N-1 times.

Total number of times s++ will runis 0+ 1 + ... + N-1= N(N-1)/2.
So the time complexity will be O(N?2).
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ints=0;
for (inti=N;i>0;i/=2) 5=0
for (intj=0;j<i; j++) =N
' while i>0:
S++; i> |
for j in range(i):
s+=1
il/=2
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ints=0;
for (inti=N;i>0;i/=2) s=0
for (intj=0;j<i; j++) =N
) while i>0:
S++; - .
for j in range(i):
Assume N=2K how many times s++ will run? . ngl
i//=

When i=N, it will run N times.
When i=N/2, it will run N/2 times.
When i=N/4, it will run N/4 times.

When i=1, it will run 1 times.

Total number of times s++ will run is N+ N/2 +N/4 ... + 1=
N+N/2+N/4+...+N/N)=
N+N/2+N/4+.. +N/2¥)=
N(1-1/2%1)/(1-1/2)=
2N(1-1/2%1)=
2N(2k+1 _1)/2k+1:
2N(2N-1)/(2N)=

2N-1. RN

So the time complexity will be O(N). B
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def IterativeSum(arr, n):
s=0
for i in range(n):
s=s+arr[i]
returns

def RecursiveSum(arr, n):
if n<=0:
return O
else:
return RecursiveSum(arr, n-1)+arr[n-1]
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def IterativeFib(n):

F=[0]*(n)
ifn<O:

print("Incorrect input™)
elif n>0:

F[0]=1

F[1]=1

for i1 in range(2,n):

F[i]=F[i-1]+Fi-2]

return F[-1
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def RecursiveFib(n):
if n<0:
print("Incorrect input”)
elif n==0:
return O
elif n==1:
return 1
else:
return RecursiveFib(n-1)+ RecursiveFib(n-2)
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e SO Sloy (S e

398 S Gloj (Sauzm (o gl Aol (sl fos i ylodis o9, U

ol NHL Bl 618G 050,651y Lol e )15 slass iSTlos Sl 2M2 5| 585 a5l i,y ol Jee 1SS slaws iSTas

ol Jos olaxi iSTas
. - P . _ (N) 694949 o0 31udl
(55) (Zlged 2o | (2530 (o lpmsd s | 722
) >\ YAOYF Y.
£ >Y.) x ) o? 5.
A >1.) x VY A-
Ve >).) x )8 Voo
'Y >\ x Vo \Y .
V£ >V¥ x )T V&
Yo >S\¥ x )T v..




e SO Sloy (S e

o 35l S Sloy (Souzw s gl Aol sl fas i lais L9, U

P (ST § (29990 (§ e iy 598! duy Lo 10 Lo

def SequentialSearch(arr, x): def IterativeBinarySearch(arr, left, right, x):
pos=0 while left <= right:
found = False mid = left + (right - left)/2;
if arr[mid] == x:
while pos < len(arr) and not found: return True, mid
if arr[pos] == x: elif arr[mid] < x:
found = True left =mid + 1
else: else:
pos = pos + 1 right=mid -1
return found, -1 return False, -1
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def RecursiveBinarySearch (arr, left, right, x):
if right >= left:
mid = left + (right - left)/2
if arr[mid] == x:
return mid
elif arr[mid] > x:
return RecursiveBinarySearch(arr, left, mid-1, x)
else:
return RecursiveBinarySearch(arr, mid+1, right, x)
else:
return -1
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def IterativeSum(arr, n):
s=0

for i in range(n):
s=s+ arr[i]

returns
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count=0

def IterativeSum(arr, n):

s=0

count+=1# s=0

for i in range(n):
count+=1# for
s=s+arr[i]
count+=1 # s=s+arr[i]

count+=1 # for

returns

count+=1 #return

count ous ylous 31 solisuw! bg,yY

count=0

def IterativeSum(arr, n):
for i in range(n):
count+=2
count+=3

count = 2n+3
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def IterativeSum(arr, n): J9uar ey oo9,Y
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2) foriinrange(n):
3) s=s+arr]i]

4) returns
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def IterativeSum(arr, n):
1) s=0
2) foriinrange(n):
3) s=s+arr]i]
4) returns

Sline | sle | frea.
1

2
3
4

N T

Jadz sy 99,V

Clne | sje | Freq | Totl
1 (o 1 (ol

2
3
4

1
n+1
n
1
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1
2n+3
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def RecursiveSum(arr, n):

1) ifn<=0:
2) return0
3) else:

4) return RecursiveSum(arr, n-1)+arr[n-1]

de | Fea | ow
0 (o 0

1 C 1
2 C, 1 0 C,
3 C3 0 1 0
4 Cy 0 1+T(n-1) 0
c tC
c;7C, n<0 L
T(n) =

RecursiveSum(arr, n) b Sl Sowo

Joue muwy 09

v

0
C3
C4(1+T(n-1))

Cy+C,+C,T(n-1)

T(n) NI
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def RecursiveSum(arr, n):

1) ifn<=0:
2) return0
3) else:

4) return RecursiveSum(arr, n-1)+arr[n-1]

T T
0

1 1 1 1
2 1 1 0 1
3 1 0 1 0
4 1 0 1+T(n-1) 0

2 n<0 2
T(n) =

2+T(m—-1) n>0

RecursiveSum(arr, n) b Sl Sowo

(14T(n-1))

I(n)

Joue muwy 09

215,148 4 axgi b
C,=C,=C3=C,=1

0
0
1

2+T(n-1)

v
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def RecursiveSum(arr, n):
1) ifn<=0: J9uar ey oo9,Y
2) return0
3) else:
4) return RecursiveSum(arr, n-1)+arr[n-1]
2 n<0
T(n) = =>TMn) =2n+2
2+T(n—1) n>0

for n>0: T(n)=2+4+Tn-1)
=24+24+Tn—-2)=2%2+T(n—-2)
=2%x24+2+T(n—3)=2+«*3+T(n—-3)
=2x4+T(n-—4)

=2+n+T(0) =2n+2 E/-'
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# C=C+AB
def Mat2Mat(A, B, C, m, p, n,):
for i in range(m):
for j in range(n):
for k in range(p):
C[ij]=CIi,j] + C[1,k]* C[k,j]

return C
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(Big-Oh) 53 g9l olos - s yoSII Jdoxs g 4 jox3

Suppose a program P is O(n3), and a program Q is O(3"), and that currently both can
solve problems of size 50 in 1 hour. If the programs are run on another system that
executes exactly 729 times as fast as the original system, what size problems will
they be able to solve (in 1 hour)?

n3=503* 729 3n =30 *729
N =503 %3729 n =log, (729 * 3%)
n =log,(729) + log,
350
n =50%9 n =6 + log, 3%
n =50*9 =450 n =6 +50 = 56

« Improvement. problem size increased by 9 times for n® algorithm but Ofl Y\
slight improvement in problem size (+6) for exponential algorithm. \ r
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