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Final Practice 

Note:  

1. We have a lot questions here for you to have a better practice. Final examination will 

only have around 17 questions. 

2. Most questions here are choice questions because I want to provide new questions 

for you to practice.  In final, at most half questions will be choice questions. 

1. (Choice question 3, Unit 4) Indicate which, if any, of the following five graphs G = (V, E, φ), 

|V| = 5, have an Eulerian circuit. 

(a) φ =� � � �
{1,2} {1,2} {2,3}					

�  �
{3,4} {4,5} {4,5}� 

(b) φ =� � � �
{4,5} {1,3} {1,3}					

� � �
{2,3} {2,4} {4,5}� 

(c) φ =� 1 2 3
{1,2} {1,2} {2,3}					

4 5 6
{3,4} {4,5} {4,5}� 

(d) φ =� � � �
{4,5} {1,3} {1,3}					

� � �
{2,3} {2,5} {4,5}� 

(e) φ =� � � �
{1,3} {3,4} {1,2}					

� � �
{2,3} {3,5} {4,5}� 

 

2. (Choice question 5, Unit 4) A graph with V = {1, 2, 3, 4} is described by φ 

=� � � �
{1,2} {1,2} {1,4}					

� � �
{2,3} {3,4} {3,4}�. It has weights on its edges given by λ 

=�� � �
3 2 1					

� � �
2 4 2�. How many minimum spanning trees does it have? 

(a) 2  (b) 3  (c) 4  (d) 5  (e) 6 

 

3. (Choice question 9, Unit 4) For which of the following does there exist a simple graph G = 

(V, E) satisfying the specified conditions? 
 

(a) It has 3 components 20 vertices and 16 edges. 

 

(b) It has 6 vertices, 11 edges, and more than one component. 
 

(c) It is connected and has 10 edges 5 vertices and fewer than 6 cycles. 

 
(d) It has 7 vertices, 10 edges, and more than two components. 
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(e) It has 8 vertices, 8 edges, and no cycles. 

 
 

4. (Choice question 12, Unit 4) The number of simple digraphs with |V| = 3 is 

 

(a) 29    (b) 28    (c) 27    (d) 26    (e) 25 
 

 

5. (Choice question 16, Unit 4) In each case the depth-first sequence of an ordered rooted 

spanning tree for a graph G is given. Also given are the non-tree edges of G. Which of these 
spanning trees is a depth-first spanning tree? 

 

(a) 123242151 and {3, 4}, {1, 4} 

 
(b) 123242151 and {4, 5}, {1, 3} 

 

(c) 123245421 and {2, 5}, {1, 4} 
 

(d) 123245421 and {3, 4}, {1, 4} 

 

(e) 123245421 and {3, 5}, {1, 4} 
 

 

6. (Choice question 20, Unit 4) What is the total number of additions and multiplications in 

the following code? 
s := 0 

for i := 1 to n 

s:= s + i 

for j:= 1 to i 
s := s + j*i 

next j 

next i 
s := s+10 

 

(a) n   (b) n2   (c) n2 + 2n   (d) n(n + 1)   (e) (n + 1)2 

 
 

7. (Choice question 3, Unit 3) What is the rank, in lex order, of the permutation 6, 1, 2, 3, 4, 5? 

 

(a) 20   (b) 30   (c) 480   (d) 600   (e) 619 
 

 

8. (Choice question 4, Unit 3) Consider the list of all sequences of length six of A’s and B’s 

that satisfy the following conditions: 
(i) There are no two adjacent A’s. 

(ii) There are never three B’s adjacent. 

What is the next sequence after ABBABB in lex order? 
 

(a) ABABAB   (b) ABBABA   (c) BABABA   (d) BABBAB   (e) BBABBA 
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9. (Choice question 11, Unit 3) In the Towers of Hanoi puzzle H(8, S, E, G), the configuration 

is Pole S: 6, 5; Pole E: empty; Pole G: 8, 7, 4 ,3 ,2, 1. What are the next two moves? 
 

(a) washer 1 from G to E followed by washer 2 from G to S 

 

(b) washer 1 from G to S followed by washer 2 from G to E 
 

(c) washer 5 from S to E followed by washer 1 from G to E 

 

(d) washer 5 from S to E followed by washer 1 from G to S 
 

(e) washer 5 from S to E followed by washer 2 from G to S 

 

 
10. (Choice question 13, Unit 3) In the subset Gray code for n = 6, what is the next element 

after 111000? 

 
(a) 000111   (b) 101000   (c) 111001   (d) 111100   (e) 101100 

 

 

11. (Choice question 19, Unit 3) A man starts with one dollar in a pot. A “play” consists of 
flipping a fair coin and, 

• If heads occurs, doubling the amount in the pot, 

• If tails occurs, losing one dollar from the pot. The game ends if the man has zero 

dollars or if he has played three times.  
Let Y denote the random variable which, for each outcome of the game, specifies the amount 

of money in the pot. What is the value of Var(Y)? 

 

(a) 9/8    (b) 10/8    (c) 12/8    (d) 14/8    (e) 447/64 
 

 

12. (Choice question 23, Unit 3) Ten percent of the students are science majors (S), 20 

percent are engineering majors (E), and 70 percent are humanities majors (H). Of S,10 
percent have read 2 or more articles in Newsweek, 20 percent 1 article, 70 percent 0 

articles. For E, the corresponding percents are 5, 15, 80. For H they are 20, 30, 50. Given that 

a student has read 0 articles in Newsweek, what is the probability that the student is S or E 
(i.e., not H)?  

 

(a) 21/58    (b)    23/58    (c) 12/29    (d) 13/29    (e) 1/2 

 
 

13. (Choice question 4, Unit 2) The following function is in two line form: 

f=�1 2 3
8 5 9					

4 5 6
2 4 1					

7 8 9
3 6 7�. Which of the following is a correct cycle form for h = f3◦ 

f−1? 

 

(a) (1, 6, 8)(2, 3, 7)(5, 6, 4) 

 
(b) (1, 6, 8)(2, 4, 5)(3, 7, 9) 

 



CSE21-Summer Session II, 2013 

 

(c) (1, 8, 6)(2, 3, 7)(5, 9, 4) 

 
(d) (1, 9, 8)(2, 3, 5)(7, 6, 4) 

 

(e) (8, 5, 9, 2, 4, 1, 3, 6, 7) 

 
 

14. (Choice question 6, Unit 2) We want to find the smallest integer n > 0 such that, for 

every permutation f on 4, the function fn is the identity function on 4. What is the value of n? 

 
(a) 4    (b) 6    (c) 12    (d) 24    (e) It is impossible. 

 

 

15. (Choice question 13, Unit 2) An 800 page book has 400 misprints. If the misprints are 

distributed uniformly throughout the book, and the Poisson approximation to the binomial 
distribution is used to calculate the probability of exactly 2 misprints on page 16, which of 

the following represents the correct use of the Poisson approximation? 

(a) e0.5/8    (b) e−0.5/8    (c) e0.5/16    (d) e−0.5/16    (e) e−0.5/32 

 

 
16. (Choice question 17, Unit 2) A fair coin is tossed three times. Let X be the random 

variable which is one if the first throw is T (for tails) and the third throw is H (for heads), 

zero otherwise. Let Y denote the random variable that is one if the second and third throws 

are both H, zero otherwise. The correlation, ρ(X, Y) is 
 

(a) 0    (b) 1/3    (c) −1/3    (d) 1/8    (e) −1/8  

 

 

17. (Choice question 18, Unit 2) A fair coin is tossed three times and a T (for tails) or H (for 

heads) is recorded, giving us a 3-long list. Let X be the random variable which is zero if no T 

has another T adjacent to it, and is one otherwise. Let Y denote the random variable that 
counts the number of T’s in the three tosses. Let hX,Y denote the joint distribution of X and Y . 

hX,Y (1, 2) equals 

 

(a) 5/8    (b) 4/8    (c) 3/8    (d) 2/8    (e) 1/8 
 

 

18. (Choice question 6, Unit 1)  Suppose there are ten balls in an urn, four blue, four red, 

and two green. The balls are also numbered 1 to 10. How many ways are there to select an 
ordered sample of four balls without replacement such that there are two blue balls and 

two red balls in the sample? 

 
(a) 144    (b) 256    (c) 446    (d) 664    (e) 864 

 

 

19. (Choice question 11, Unit 1) How many different rearrangements are there of the letters 
in the word TATARS if the two A’s are never adjacent? 
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(a) 24    (b) 120    (c) 144    (d) 180    (e) 220 

 
 

20. (Choice question 14, Unit 1) The number of partitions of X = {a, b, c, d} with a and b in 

the same block is  

 
(a) 4    (b) 5    (c) 6    (d) 7    (e) 8 

 

 

21. (Choice question 17, Unit 1) Three boys and four girls sit in a row with all arrangements 
equally likely. Let x be the probability that no two boys sit next to each other. What is x? 

 

(a) 1/7    (b) 2/7    (c) 3/7    (d) 4/7    (e) 5/7 

 

 

22. (Choice question 20, Unit 1) A small deck of five cards are numbered 1 to 5. First one 

card and then a second card are selected at random, with replacement. What is the 
probability that the sum of the values on the cards is a prime number? 

 

(a) 10/25    (b) 11/25    (c) 12/25    (d) 13/25    (e) 14/25 

 
 

23. (Choice question 23, Unit 1) A pair of fair dice is tossed. Find the probability that the 

greatest common divisor of the two numbers is one. 

 
(a) 12/36    (b) 15/36    (c) 17/36    (d) 19/36    (e) 23/36 

 

 

24. (exercise 4.5, Unit 3) Solve the recursion a2=1, a3=3 and an =3an−1−2an−2 for n>3.  
 

 

 
 

 

 

 
 

 

25. (exercise 4.9, Unit 3) Consider ak = ak−1+Bk(k−1), k ≥ 1, a0 = A. Prove that ak = 

A+Bk(k2−1)/3, k ≥ 0, is the solution to this recursion. 
 

 

 


