1. For an O(n!) algorithm, a problem instance of size n = 8 requires 60 seconds
to solve. How long will it take to solve a problem instance of size n = 7?

2. For an O(2") algorithm, a problem instance of size n = 7 requires 96 seconds
to solve. If you used a different sized problem instance and the algorithm
required 12 seconds to solve the problem, what was the size of this problem
instance?

3. For an O(n / log,n) algorithm, a problem instance of size n = 16 requires 96
milliseconds to solve. How long would it take the algorithm to solve a problem
instance of size n = 8?

4. For an O(n log, n) algorithm, a problem instance of size n = 16 requires 32
seconds to solve. How long will it take to solve a problem instance of size n =
8?

1. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine what the final value of x will be in terms of n.

x=0;
for (i=1;i < = (2*n); i++)
for =1;]j<=1i;j++) Andysis and Summations- 1
X=X+3;




(@)

(b)

2. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

(@)

(b)

X =0;

for (i=n; 1< =(2*n); i++)

for (j=1;]<=n;j++)
X=X+];

3. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

(b)

x=0;

for (I=1;1i<=(2*n); i++)

for j=1;j<=n; j++)
if j <)

X=X+1;
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4. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

(@)
(b)

X =0;
for (I=1;1<=(2*n); i++)
for j=1;]<=n-2;j++)
X=X+];

5. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (i=1;i<=(2*n); i++)
for (= 1; ] <=n;j++)
if(==1)

X=X+1;

6. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

(@)

(b)

X =0;
for (i=1;1<=(2*n); i++)
for (j =1;j <= (3*n); j++)
X=X+1I;
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7. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

(@)
(b)

x=0;

for (I=1;1<=n*8*n+8); i++)

for j =1;j<=n;j++)
Xx=x+(n- )
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Order Analysis and Summations — Practice Problems

[Order Analysis Problems| Solutions

5. For an O(n!) algorithm, a problem instance of size n = 8 requires 60 seconds
to solve. How long will it take to solve a problem instance of size n = 7?

| |
8 _7 b (8)t=60(71) b t= 60(5040) _ 302400
60 t 8! 40320

=7.5sec

6. For an O(2") algorithm, a problem instance of size n = 7 requires 96 seconds
to solve. If you used a different sized problem instance and the algorithm
required 12 seconds to solve the problem, what was the size of this problem
instance?

27 on 5 2n:(27)12

=16 b log,(16)=n b n=4
9% 12 g, (16)

7. For an O(n / log,n) algorithm, a problem instance of size n = 16 requires 96
milliseconds to solve. How long would it take the algorithm to solve a problem
instance of size n = 8?

Dhow 16 _Jogr8 1/ / 16 _8

96 t 96(4) 3t

P 48t=3072 P t=64msec

8. For an O(n log, n) algorithm, a problem instance of size n = 16 requires 32
seconds to solve. How long will it take to solve a problem instance of size n =
8?

768

16(log216) _ 8(log 8) |, 16(4) _8(3) |, g4 = 3224 b t="22=12sec
t 64

32 t 32
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lLoop Analysis|

8. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine what the final value of x will be in terms of n.

X =0;
for (i=1;i<=(2*n); i++)
for (= 1;]<=1; j++)

X=X+ 3
%n %n
(@ & d1=2n@@n)=4n> b O(n?)
i=1j=1
2n i 2n i 2n
(b) 4 43=33 41= 3éi:3M:3(n(2n+1)):6n2 +3n
i=1j=1 i=1j=1 =1

9. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

x =0;
for (i=n; i <=(2*n); i++)
for = 1; ] <=n; j++)
X=X+];

2n n 2 2 2 9
(@) § a1- al (2n)(n) - M-DM) _yp2_ N7-n_4n"-n"-n_3n 'n:o(nZ)

=1 =1 i=l 2 2 2

2n n 2n n n-1n 2 9
(b)aaj—aaj_an_Zn”(n iy (- 1)n(n+1):4n(n +n) (2n- 2)(n” +n)

i=n j=1 i=lj=1  i=1j=l 2 2 2
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4n° +4n® 20 +2n%-2n%-2n _ 4n° +4n®- 2n° - 2n® +2n% +2n
2 2 2

_ 2n° +4n? +2n_1(n +on?2 +n)
2 2

10. For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (i=1;i<=(2*n); i++)
for = 1; ] <=n; j++)

if (j<1i)
X=Xx+1;

2n n
(@aalannalm%)qn)

i1 j=1 i=1 i=1

2 8 1 _ nn+1) _4n?-n?-n_3n%-n
(0) & A1 &i=nd1- "D _pony. NOFD 52 - -

i= =1 j=1 i=1 2 2 2 2 2

11.For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (1= 1;i<=(2*n); i++)
for (j = 1;] <=n-2; j++)

X=X+];
2nn-2
(@) & &1=2n(n- 2 =2n%- 4n=0(n?)
i=1 j=1
(b) x=§ 5= (200 _(0-20-3 8, _,, 0202 - - 900- 2

i=1 j=1 i=1 2 2 i=1
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12.For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (i = 1; i < = (2*n); i++)
for (j = 1;j<=n; j++)

if j == i)
X=X+1;
2n n 2n
(@ 4 a1=4n=n(2n)=2n%=0(n?)
i=l 1 =l

(b) Notice that j is only equal to i once for each value of i. Since j only goes
to the limit of n, the statement x=x+j is only executed n times, thus:

— 2 j:n(n+1)

13.For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (I=1;1<=(2*n); i++)
for (j = 1; ] <= (3*n); j++)
X=X+1;

(@) g g 1=(2n)(3n) =6n° = O(n?)

i=1 j=1
%n %n %n + 2 + 3 + 2

(b) x:aai:Snai:Snzn(zn 1):3n4n 2n:12n 6n — 6n3 +3n2
i=1j=1 i=1 2 2
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14.For the code segment shown below, (a) find the Big-Oh order of this code
segment and (b) determine the final value of x in terms of n.

X =0;
for (i=1; 1 <=n*8*n+8); i++)
for (j =1; ) <=n; jt++)
x=x+(n-j);

8n' +8n p 2 3, qn2 3
@ a al=n8n°+8n)=8n"+8n“=0(n")
i=1  j=1

8n2+8n n-1 8n°+8ng;2 _ n 0 2_n0
b)x= & &j= & & 7=(8n2+8n)e—I=4n4. an2
i=1  j=1 i=1 P 2 5
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