CS-252 Discrete Structures Test #1
Department of Computer Science October 13, 2003

James Madison University Time Allowed: 45 Minutes

Name (PRINT)  Model Ane wer by Mohomed Aboutabl

Score (Max 20 points)

Attempt ALL questions. Put your answers in the provided space.

In questions 1 and 2 below, determine whether the proposition is TRUE or FALSE, and why so.

2 points l. 1+1=3ifand onlyif2 +2 =3. True since (F <> F) 15 true
F F
2 points 2. 1f2+1=3,then2=3—1. True &ince (‘F—>T) is frue
— —_
3 points 3. Write the contrapositive, converse, and inverse of the following:

“If you try hard, then you will win.”

Contrapositive: ,-p(Yau, will not win) then (\/ou do not +ry Harcjy
Converse: if (you wil win)  tThen ("{0“— ’\’r\{ V\MA)
Inverse: '\¢ (YO\A do n ‘\'q "\arol) then ( \ou wil Y\O’t Wi'h)

In questions 4 and 5 below suppose the variable x represents students and y represents courses, and:
U(y): y is an upper-level course M(y): y is a math course F(x): x is a freshman
A(x): x is a part-time student T(x,y): student x is taking course y.

Write each statement using these predicates and any needed quantifiers.

2 points 4. Every student is taking at least one course.

Yx dy Tilxy)

2 points 5. There is a part-time student who is not taking any math course.
dx Vj <A () A (M (y) - 1 T(x:y))
| O — R
OR

Ax, A A (Vg,M(‘g)—;\w "T(x,g))

OR 2y, Yy o AR A ('T(x'j)~—>"M‘3)>
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2 points 6. In this questions P(x,y) means “x + 2y = x)”, where x and y are integers. Determine the truth
value of the statement (and why so):
P(3,).

TV\&Q becaunsc p('s’\j) . 3 +2_5 = 33 @ :j =3

In questions 7-9 below suppose 4 = {a,b,c}. Mark the statement TRUE or FALSE. P(A) is the

power set of A.  pogtice P(A) = { <& ‘@D) Tbt, {c}, fa:b}, 18,3 ,@, ia.b;c{&
1 point 7. {bc} € P(A). True _ , ’ ‘ R
1 point 8. JcAxA. TTyue Since Cb

1 point 9. {{a}} c P(A). Trune

« a subget % oy cet .

2 points 10. Suppose f: R — Rand g : R — R where g(x) = 2x + 1 and g o f{x) = 2x + 11. Find the rule for /.

fot y= Foo

_ﬁ:l-fv(i) = ﬂ C‘f;(:’)) y et y denste Q(x)

2%x + 1M = (
w 5 by eh{in('l'(m\df 9()
2 x 4+ \\ = 2Y «+1

oY= _2-_3(;-_(2 = X+S 5 by 5°|V‘“3 ?“"3—

2

2 points 11. Prove or disprove(by a counterexample) : For all integers a,b,c, ifa | cand b | ¢, then ab | ¢”.
True, Proo Q
such that ofc wd blC

44 o, b be m'rbffrary infeazrs
~- C= k A ﬁw Sowme EVC{*Q&/ K
adse C = é . b €W Some Ch"‘{g,(_r e

Mudt: It both equations
‘ s (k)b ok ‘CL

My Best Wishes
Dr. Mohamed Aboutabl
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