Quiz 4 - CS201 – Spring 2005

Your Name: ___________________   

Univ. ID: ______________________

Instructions

· This is a closed-book quiz.

· This quiz has 20 questions. The full mark is 80.
· No score will be given if you mark the same choice for every question. 

1. Which of the following is the exact bound of 3n+log(n)+2n3, n is a positive integer?

a. log (n)
b. 2n3
c. n

d. n3

Ans: d
2. Which of the following is the Big-Oh for n+n/(2!)+n/(3!)+…+n/((n-1)!), n is a integer variable that takes positive integer values.
a. log(n)
b. n2
c. n
d. n /((n-1)!)


Ans: c
3. Which of the following sequences is in decreasing order of growth rate?
a. O(2n), O(n3), O(nlog(n)), O(n2), O(1), O(1/n)

b. O(2n), O(n3), O(n2), O(nlog(n)), O(1), O(1/n)

c. O(n3), O(2n), O(nlog(n)), O(n2), O(1), O(1/n)

d. O(2n), O(n3), O(n2), O(nlog(n)), O(1/n), O(1)

Ans:b

4. Which of the following functions has the worst growth rate? 
a. n2+2n
b. nlog(n)+n2
c. 1/n+n3
d. 2n+n3
Ans: d
5. When T(n) = n2+n3+2n, G(n)=1/n+n2log(n)+3n, which of the following is O(T(n)+G(n))?
a. n3
b. n2
c. n2 log(n)
d. n

Ans: a
6. T(n) and G(n) are defined as problem 5, which of following is O(T(n)*G(n))?
a. n3
b. n6
c. n5log(n)
d. n4
Ans:c

7. Suppose that when running with an input of size n, algorithm A needs n2 operations, algorithm B needs 20000n operations, for what size of n algorithm A is more efficient than algorithm B?
a. 1000
b. 106
c. 107
d. 2*106
Ans: a
8. Algorithms A and B are defined as problem 7, for what size of n algorithm B is at least 10 times more efficient than algorithm A?

a. 2000

b. 105
c. 2*104
d. 2*105
Ans: d

9. What is the running time for the following nested loop?
for( int i=1;i<n;i++)


for(int j=1;j<i;j++)



int k++;

a. n
b. n2
c. 2n

d. n3
Ans: b
10. What is the running time for the loop?
for( i=1;i<n; i*2)


int k++;

a. n2
b. 1/n

c. log(n)
d. n3
Ans: c
11. What is the running time for the following chunk of code?
for ( int i = 0; i < n; i++ )

for ( int j = 0; j <= n - i; j++ )

int a = i;

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


int k++;

a. n2
b. 1/n

c. log(n)
d. n3
Ans: a
12. What is the running time for the following chunk of code?
int sum = 0;

for (int i = 0; i < n; i ++ )

for (int j = 0; j < n*n*n ; j++ )

sum++;

a. n3
b. n4
c. 1/n

d. log(n)
Ans: b
13. Which of the functions grow at the same rate:

n1.5, n2, nlog(n), nlog(log(n)), log(n)+n4, 2/n, 2n, 37, n2 log(n), n3, n4 + 2/n, 2n, log(n)


n is a integer variable that takes positive integer values.

a. n1.5 and n2
b. 2/n and n4+2/n

c. n4+2/n and log(n)+n4
d. n2log(n)  and nlog(n)
Ans: c
14. Which function has the slowest growth rate among the functions defined in problem 13?

a. 37

b. 2/n

c. log(n)
d. nlog(log(n))
Ans: b
15. Which function has the fastest growth rate among the functions defined in problem 13?

a. n3
b. n4 + 2/n

c. log(n)+n4
d. 2n
Ans: d

16. Let Sn be the number of additions that must be performed when the following code is executed. Which of the following formulas is Sn?

int sum = 0;

for (int i = 0; i < n; i ++ )

 for ( int j = 0; j < i * i; j++ )

for (int k = 0; k < j; k ++ )

sum++;
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Ans: a
17. Using Big-Oh notation, what is the complexity of the loop below (in terms of n)?

int sum = 0, n; 


while (n > 0)

    
{
sum += n*4;

        

n = n / 2;

           
}

a. log(n)
b. n

c. 1/n

d. n2
Ans:a

18. Give a tight Big-Oh bound on the running time T(n) of this program.
foo (n) {

int sum = 0;


int k;
if ( n > 0) {

k = n; 
do {

if ( n > 0 ) {

sum = sum + 1;

}

k =  k / 2;                          // k is an integer 

} while ( k > 1 );

} else {

sum = sum + 1;

}

return 0; 
}

a. n2
b. log(n)
c. n
d. n4
Ans:b
19. What is the running time of the following chunk of code? The running time of f(n), g(n), h(n) is O(f(n)),O(g(n)),O(h(n)) respectively.
sum = 0; 

for (i=0; i < n; i++) 


for(j=0; j<n; j++){
sum = sum + 1;

}

if (x > 5) 

{ 

 
f(n);
}

else

{
for (j=0; j<n; j++){
    g(n);
}
}

if (sum > 2n) { 

h(n);
}

sum += 1;

a. max(n, O(f(n)), O(g(n)), O(h(n)))

b. max(n2, O(f(n)), O((g(n))n), O(h(n)))

c. max(n2, O(f(n)), O(n g(n)), O(h(n)))

d. n2
Ans:c

20. What is the tight complexity (Big-Oh) of the loop below (in terms of n)?
int g = n;

while (g > 0)

{ 
h = 1;


while (h < n)


{ 
s--;



h = h * 2;


}


s++;


g = g / 2;


}

a. log(n)
b. n2
c. n

d. (log(n))2
Ans:d
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