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6. Reorder the following efficiencies from smallest to largest:
a. 2"
b. n!
c. n°
d. 10,000
e. nlogy(n)
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answer:
1) 10,000
2) nlogn
3) n’
4) 2"
5 n!
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7. Reorder the following efficiencies from smallest to largest:

a. nlogy(n)
b. n+n?+n’
c. 24
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answer:
1) 2*=0()
2) o
3) nlogn
4) n+n°+n’
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8. Determine the big-O notation for the following:
a. 5n°/2 4 n?/5
b. 6logs(n) + 9n
c. 3n” + nlogy(n)
d. 5n%+ n3/?
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Answer:
1) 6logn+9n =0(n)
2) 5n° +n* =0
3) 5 n 5/2 +n 2/5 — O (n2.5)

4) 3n* +nlogn=0 (n%
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9. Calculate the run-time efficiency of the following program segment:
1 i=1 |
2 loop (i <= n)
1 print (i)
2 i=1i+1
3 end loop
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10. Calculate the run-time efficiency of the following program segment:

1 1i=1
2 loop (i <= n)
1 3=1
2 loop (j <= n)
1 k=1

2 loop (k <= n)
1 print (i, j, k)

2 k=k+1 '
3 end loop
4 j=3+1
3 end loop
4 1i=1+1
3 end loop
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11. If the algorithm doIt has an efficiency factor of 5n, calculate the run-
time efficiency of the following program segment:
1 i=1
2 loopi<=n
1 doIt (...)
2 1wmd$1
3 end loop
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12. If the efficiency of the algorithm doIt can be expressed as On) = n?, cal-
culate the efficiency of the following program segment:

1 i=1
2 loop (i <= n)
1 j=1

2 loop (j < n)
"1 doIt (...)
2 j=3+1
3 end loop
4 i=1+1
3 end loop
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13. If the efficiency of the algorithm doIt can be expressed as O(n) = n?, cal-
culate the efficiency of the following program segment:
1 i=1
2 loop (i < n)
1 dOTE: (e
2 1i=m3 %2
3 end loop
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14. Given that the efficiency of an algorithm is 5%, if a step in this algorithm
takes 1 nanosecond (10-°), how long does it take the algorithm to process
an input of size 10007?

Time required = (number of steps ) * (time of each step)
=(5 n®)*(t)
= (5 * (1000)*) * (10 )
= 5*10 *° seconds

=0.005 second
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16. Given that the efficiency of an algorithm is 5Snlogy(n), if a step in this
algorithm takes 1 nanosecond (10-), how long does it take the algorithm
to process an inout of size 1000?

Time required = (number of steps ) * (time of each step)
=(5nlogn)*(t)
= (5 * 1000 * log (1000) ) * (1*10 )

=~ 50*10° seconds
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8. Find the complexity of the function used to find the kth smallest integer in an
unordered array of integers

int selectkth(int a[], int k, int n) {
int 1, j, mini, tmp;
for (i = 0; i < k; i++) ({

mini = 1i;
for (3 = i+l; Jj < n; J++)
if (a[jl<a[mini])
mini = j;
tmp = a[i);
afi] = a[mini];
almini) = tmp;

}

return al(k-=11];
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9. Determine the complexity of the following implementations of the algorithms for
adding, multiplying, and transposing n X n matrices:

for (i = 0; i < n; it++) 2
for (j = 0; J < n; J++) O(n%)
afi](j) = b[i])[F] + c[i][I]:
for (i = 0; i < n; i++)
for (j = 0; 3 < n; j++) 3
for (k = af[i][j] = 0; k < n; k++) O(n)
a[i][Jj] += b[i][k] * c[k][]]:
for (1 =0; 1 <n - 1; i++) n2 5
for (j = i+l; j < n; j++) { 0(7) = O(n )

tmp = a[i][]];
afi][]j] = a[jl(i]:
a[j]lli) = tmp;

;&m\ﬁb\ft._\uweﬁJj#ing&d\ﬁﬁ)ﬂ\g\a&;g—\l&m

O(1) 52 sl ¢l é recursion sl loop 2sssee Ja i e
loops alis as& 4dé recursion 2sa s 4 e

Ji 058 of oSars O(n) 52 33al5 loop e s s algorithm < sl mdY) sl

.O(log n) s O(n?) M s of (8 Y 1 O(L) s O(log n) <l e

o oSar50(n%) s two nested loops e & siss algorithm < sl aadY) aall o
Galay) by pd can @y a3 5ullsO(n) 51 O( nlog n) Sie el e il S
.loops

AN O fam o 2 X 4B e S Caclalyy 1 e lay loop counter dis & @
.O(log n) s» loop s3¢d sthaall gl (85 ja JS (A2 o 4laud

sigs ¥ Wil Wb W big oh notation e sis ¥ loop Jah cishall s e
sle sing ¥l ghdll oda ol Wl s oy ysall Lo oSal) xie Jeading factor Jb
O(1) DA 2aw i g Ll G OAT Cile sl exid loops

AN 8l 51 9 4444 260 A Al Ay g i WS cilliadla gl sk (] 8 £ darlucal) (b alad) adill Ao <l 5l
[ Physics I/11, English 123, Statics, Dynamics, Strength, Structure I/11, C++, Java, Data, Algorithms, Numerical, Economy |
eng-hs.com, eng-hs.net ¢y sally Ulas & glas Jibaa g 7 info@eng-hs.com 9 4444 260 gl salea o

STUDENTS-HUB.com Uploaded By: anonymous



http://www.eng-hs.net/
http://eng-hs.net/
http://eng-hs.net/

Sept2013

10. Find the computational complexity for the following four loops:

a. for (cntl = 0, i = 1; i <= nj i++)
for (j = 1; j <= n; j++)
cntld+;

socanswer = cntl= n+n+n...+n+n=n’

b. for (cnt2'= 0, i = 1; i <= n; i++)
for (j = 1; j <= i; j++) b
cnt2++;

cnt2=1+2+3 +4 ...... + (n-1) + (n)

n

= —(n+1
2( )
nZ n

= — 4+ —
2 2

& for (ent3 =0, i =1; 1 <=n; 1 *= 2)
for (j = 1; j <= n; j++)
cnt3++;

cnt3 = n+n+n....(log n times)

=n*log n

d. for (cnt4d = 0, i
for (j = 1; j <= i; j++)
cntd++;

entd = (2° +28+27 +2° +. log n)

ologn+1 _ 1
2 -1
— 2logn+1l _ 1
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