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Midterm Exam

Math 258
(Fall 2005)

Solve the following problems. Show all your work in the space under each problem.

1. Construct a truth table for each of the compound propositions —(p@¢q) and p <> g

and determine whether they are equivalent. (2 pts)
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2. Determine the truth value of the following statements, if the universe of discourse

consists of all real numbers. Explain. (2 pts)
(a) Vady(xy =0) (b) IVy(y#0—>xy=1)
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3. Prove or disprove that product of a non-zero rational number and an irrational number
is irrational. (Hint: Use the fact that the product of two rational numbers is rational)
(2 pts)
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4. (a) Find two sets A and B such thaf AeBand ACB. (2 pts)

A:® ) P):-?@.;

(b) Find the power set of the set {&,{<,{)}}.
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- P={0, (D), [id,10110, (0, [, 10117 |

5. The symmetric difference of two sets A and B, denoted by A@ B, is the set
containing those elements that belong to either A or B, but not in both. Prove
ordisprove: If A@C=B®C,then A=B. (2 pts)
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6. Show that if 2" -1 is a prime, then n is a prime. (2 pts)

(Hint: Use the identity 2% —1=(2° —1)(2**"" + 2" +...+ 27 +1))

Ascume ¥ 15 wol @ prame., e w=ab , a,b >
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7. Find the gcd(224,106) using the Euclidean algorithm. (2 pts)

224 = 2.106 + 2
106 = 812 4 10
2 = 2.10 +‘2J
0 = 2:§ +g

Ve, Ged(eaiog) = 2,



8. Use the extended Euclidean algorithm to write the ged(218,105) as a linear
combination of 218 and 105. Use that relation to find the inverse of 105 in 7,

e (2 pts)
The Euel a'a . ?1"65 ¥ 219 = 2,106 4 g

105 = 13,8 4+ |
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By tle extfended Euel aly- we have : 1= 1105 - 13.8
1105 = 13(213-2.105)
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9. Solve the congruence 3x=7mod17. List at least three integers that are solutions of
the congruence. (2 pts)

The mvese of 3 m 2z s 6 -[lmm,a, 36=18 = | wm 4y)
S0, 3x=Fmadll = (6.3X = 67 wmodl?

=) K = b2 medld

= X= Swedll (bec, 42=2.1339)

Austley 4o coluhion: ave 25 awd 42 .

10. Solve the system of congruences: x = Imod2 (2 pts)
x=2mod3
x=3mod5
> | " |
Smce 2,3,5 oe patiwie mlahvclj pvime ,H,a sfSH:W\ nas
A uUnique solubiovt wiodulo 2.2
30

Leb M= 20/p =15 , My =30f3 =10, My = Bofy =@
T b ;) 0w Ha tnvewse 28 15 modulo 2

\ )y )) |0 )) .3
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Sa, Ha solubion o ta 215\-0)4
X= (1051 + 2.10-1 + 3.6.])med30 = X = 53 wod 30
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