Quiz 3 - CS201 – Spring 2005

Your Name: ___________________   

Univ. ID: ______________________

Instructions

· This is a closed-book quiz.

· This quiz has 21 questions. The full mark is 100 (4 marks for each multiple-choice question). 

· No score will be given if you mark the same choice for every question. 

1. For  each positive integer n, let P(n) be the formula
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which of following is P(1)?
a. 0.25
b. 0.5

c. 1

d. 1.5

Ans: a

2. P(n) is defined as in problem 1, which of the following is P(k)?
a. 
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b. 
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c. 
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Ans: c

3. P(n) is defined as in problem 1, which of the following is P(k+1)

a. 
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b. 
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c. 
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d. 
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Ans: c
4. Which of the following is a counterexample of n! < n3, where n is a positive integer?
a. 4

b. 2

c. 3

d. 6

Ans: d
5. Which of the following statement is equivalent to:  If x is even then y is odd

a. If y is even then x is odd

b. If x is odd then y is even

c. If y is odd then x is even

d. If x is odd then y is even


Ans: a
6. For all integer n ≥ 4 , 
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, Which of the following is the base case of the theorem?
a. n=1

b. n=4

c. n=2

d. n=3

Ans: b

7. For the theorem in Problem 6, which of following is the inductive case n = k ?

a. 
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b. 
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c. 
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d. 
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Ans: a
8. For the theorem in Problem 6, which of following is the inductive case n = k +1?

a. 
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b. 
[image: image16.wmf]4

)

5

5

(

5

5

...

5

5

5

3

1

1

6

5

4

-

=

+

+

+

+

+

k

k


c. 
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d. 
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Ans: b

9. Which of following is true if 2n < (n+1)! is true for all positive integers n ≥ 2 ?

a. 
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Ans: c
10. What is the result of the recursive function printStuff(2)?

static void printStuff(int level) {

            if (level == 0) {

               System.out.print("*");

            }

            else {

               System.out.print("{");

               printStuff(level - 1);

               System.out.print("/");

               printStuff(level - 1);

               System.out.println("}");

            }

        }

a. {{*/*}/{*/*}}

b. {*/*}/{*/*}

c. {{*/*}{*/*}}

d. {{*/*/*/*}}

Ans: a

11. Which of the following is the first four terms of the recursively defined sequence?
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 for all integers k ≥ 2 ?
a. 2, 3, 12, 60

b. 3, 9, 36, 180
c. 3, 12, 50, 300

d. 12, 50, 600, 700

Ans: b
12. A collection W of strings of symbols is defined recursively by

I. Base:  a, b, and c belong to W.

II. Recursion: If X belongs to W, so does a(X)c.
III. Restriction: Nothing is in W other than objects defined in I and II above.
Which of the following does NOT belong to W?

a. a(b)c 

b. a(a(b)c)c 
c. a(abc)c 

d. a(a(a(a)c)c)c 
Ans: c
13. What kind of strings is defined by the following recursive definition?
I. Base: The string 1 belongs to the set S.

II. Recursion: If x belongs to the set S, so do 0x, x0, 1x1, 11x, and x11.

III. Restriction: Nothing is in S other than objects defined in I and II above.
a. The set of all binary strings containing an odd number of 0s.
b. The set of all binary strings containing an even number of 0s.
c. The set of all binary strings containing an odd number of 1s.
d. The set of all binary strings containing no adjacent 1s
Ans: c
14. Which of following is the first five values in the sequence:
D(1) = 3

D(2) = 5

D(n) = D(n -1) + (n – 1)D(n-2) for n > 2

a. 3, 5, 11, 26, 70
b. 3, 5, 10, 16, 60

c. 3, 5, 13, 27, 70

d. 3, 5, 11, 26, 75

Ans: a
15. Fibonacci Numbers are defined by following recursive function 
int fib(int n)

{ if (n < 2)

      return n;


else  return fib(n-1)+fib(n-2);

}

How many recursive calls are there for fib(5) (the first call to fib(5) is not counted)?

a. 10
b. 13

c. 14

d. 15

Ans: c
16.  Define a set S recursively as following:
I. Base: 0 is in S

II. Recursion: if X is in S, then


a. X + 4 is in S 
b. X + 3 is in S

III. Restriction: Nothing is in S other than objects defined in I and II above.

Which of following numbers is NOT in set S?

a. 7
b. 6
c. 8
d. 5
Ans: d
17. Define a set S recursively as following:

I. Base: a is in S

II. Recursion: if X is in S, then


a. aX is in S 
b. Xb is in S

III. Restriction: Nothing is in S other than objects defined in I and II above.

Which of the following is in S?

a. bb
b. aab

c. bba

d. abba



Ans: b

18. A collection S of numbers is defined recursively by

I. Base: 2 is in S.

II. Recursion:  If X is in S, then X+5 is in S and 3*X is in S,
III. Restriction: Nothing is in S other than objects defined in I and II above.
Which of the following does NOT belong to S?

a. 7 
b. 19 
c. 21
d. 11 

Ans:b 
19. What is the output of sum(4);


sum(n)

{   if (n==1) 



return 2;



     else  return 2+sum(n-1);


}
a. 8

b. 6

c. 10

d. 14
Ans: a
20. A collection S of numbers is defined recursively by

I. Base: () is in S,
II. Recursion:  If X is in S, then (X) is in S, and if E and F are in S, so is EF,
III. Restriction: Nothing is in S other than objects defined in I and II above.
Which of the following belongs to S?

a. ((())()

b. (())(())

c. (()(()())
d. (()())())
Ans: b
21. (20 marks) Prove the formula using induction:
1·1! +2·2! + ··· + n·n! = (n + 1)! − 1 for all integers n ( 1.
Proof: 
Base case: 1*1! =(1+1)! – 1=2*1-1 =1

Assume: 1·1! +2·2! + ··· + k·k! = (k + 1)! − 1
We need to show 1·1! +2·2! + ··· + k·k! + (k+1)(k+1)! = (k + 2)! - 1


= (k + 1)! − 1+ (k+1)(k+1)! 



= (k + 1)!( k+2) -1



= (k + 2)! - 1
This completes the proof.
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