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1. LetA= {1, {1}, {2}, 2}. Which of the following are true? Which of the following
arc false? (20 4 ~ A 2 4) GHEE & “T (True)” s “F (False)™)

(1) {1} e 4 2y {lic4 (3){l.2}e4 (42} cA

(3) {2} e 4 (6)2 = 4 (Mi{2ic4d By {il. 2}t cAd
(9 {{1}, {211 =4 (10) }P(zi}| = 8, where P(4) is the power set of 4.

2. Are the following two graphs isomorphic? Prove it or explain the reason. (10 %)
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3. (a)4=1{1,2,3,4} and B = {a, b, ¢}. Write three different onto functions from A
to B. (3 )
by C = {1, 2,3, 4} and D = {a, b, ¢, d, e}. Write two different one-to-one
functions from Cto D. (2 4)
{¢) ¥= {3, {6}}. Write the power set of ¥, P(Y}. (5 &}

4, Letx = ped(750, 111) and x = 750¢ + 111s. Find the general solution of ¢ and s. (5
%)
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Solve the recurrence relation L, = L, + L, _,, 022, L, =2, L, =1L 8 %)

6. Let A=1{3,6,9, 12, 15, 18, 21, 24, 27, 30, 45} and R = {(x, ) | x divides y} is a
relation on 4.
(a) Prove that R is a partial order on 4. (9 4°)
R
(b) Draw the Hasse Diagram of R. (6 4+ (2S04

F R




HMASATARFERALHBAA RS

2 ESE 2 H

# 77 48 %) #F ¥ # 8

HREES A T RAHA L &S

AR (TWH A RER (58 Tt
B RN R B

7. Determine the number of all integer solutions of x, + x, + x
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0, where x,,

X, =0,and x, 20.(7 %)

8. Prove the following statement. (7 %)

Suppose that we select any 20 distinct integers from 4 = {1, 2, ---, 36, 371, i.c. A
contain the integers from 1 to 37. There must exist two numbers x and y of them

such that x + y = 38,

9. Let G(F, E) be a n-vertex loop-free connected planar graph with m > 2 edges and »
regions. Show that 3r < 2m and m < 3n — 6. (Hint: You can use the result of

Euler’s Theorem: n—mt +r =2} (10 4)

10. Let S(x): » can be written as the sum of k£ = | numbers a,, ..., a, such that a;

e {2, 5}, forall 1 =j =k Prove that S{#) is true for all positive integers n # 1, 3.

(8 4°)
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