Consider the statement ‘ SCORE: /15 PTS
5 _—

“Thrashing occurs only if lthe working set is too smal_]l.”
o At

{(Write your final answers in complete sentences without using any symbols or variables.)

[a] Write the contrapositive of the statement, using “if / then”. .
IF THE work/ne seT 1S NWoT TOO SMAatL,

THer THHZASH ING DOES NST DCCUR

fb] Write a logically equivalent statement using “is necessary for”, without using “if”.
THe WOl NC SET ReEiNe TOO SMALL-
| S MECESSAY FoR. THRASH NG TO DCCUR-

Write the following statement informally, Avoid ambiguous language. ‘ SCORE: . /10 PTS
Your answer should NOT use the phrases “for all””, “for every”, “for each”, “for any”. “¥such that”, “there exists”.

VreP:JteE,~V{(rt) where P = set of all people, E = set of all countries in Europe,
and V{(r, t) =*r has visited t”

MORODY BAR VISITED BVERRY SINGLE cousTie/ |
IN EUROPE

Write the following statement symbolically, using TWO variables. State clearly the domains and predicate, SCORE: {10 PTS

‘.‘There is a reciprocal for every natural number.”

+ .
D; % — zm—rum ,\JLJF/HSE?R..S? ) .
D= “a < THeE RECIPROCAL OF X o<

Consider the statement SCORE: /15 PTS

\

'PCX;j 4 =

“Students on the honor roll receive priority registration.”

[a] Write the argument symbolically, using TWO predicates. State clearly the domain and predicates.
D= { sTucenTs] M Vxeb)%)dCQ&)
Px) = ' x 1S on THE HONGR DL )
@(x) = "« RereVES PRIORITT REGISTRATION

[b] Write the negation of the statement informally,
Your answer should NOT use the phrases “for all”, “for every”, “for each”, “for any”. “such that”, “there exists”.
51 W E D . RX> N E ) GO SOME STUTENT O THE HOMDI
i AT r e
' RoLi DOES NET ReETeivie

PRAORSITY RECISTRATION)




Indicate whether the following argument is valid or invalid. Support your answer using a diagram. SCORE: /10 PTS

Some math classes require a lot of work,
All hard classes require a lot of work.
Therefore, some math classes are hard classes,

CLASSES THET RERLICE A LOT OF WORE-

Prove that the following argument is valid using the Rules of Inference, | SCORE: /25 PTS

Give the reason for each step as shown in lecture.

Do NOT rewrite any of the hvpotheses-using logical equivalences.
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Determine if (p @ ¢) v ~ p=(p <> g) = ~ g . Show proper justification & state your final answer clearly. SCORE: /20 PTS
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Let A={-2,1,3} and B=1{-2,0,2}. SCORE; /25 PTS
Let P(x, ) be the predicate * x° + ¥ is a multiple of 3 with domain Ax B (ie. x € 4 and y € B).

Determine if the statement “Vx € 4, 3y € B 1, P(x, y)” is true or false.
Justify vour answer as shown in lecture. Use as few examples/counterexamples as you need,

X =~ 356%"&'?j*j S A MUOLTIPLE oF_S TRUE 3:2
X = | qjeg: 1" 1S A MULTI PLE DF 2 TE 3;2

X= A Ej e ?f#y s A MOLTIPLE OF 3 Teue 3':5@-

The STHTEMENT S T &

Write the formal definition of a function used in discrete math. Use correct English. SCORE: /16 PTS
You may symbeolic logic and set notation, if you use it correcily. .

A pELaTon R Freom seT A TO SeT B 1S A punorion 1FF
© VxeA)E(jeB: va AadD
® Yxeh Vyed, Vael Ry~ xR2I— y=2

Fill in the blanks, Your answers must be in English, not symbols. SCORE: /10 PTS
[a] Fvs isteadas“7 or s, and is called the [V STV INCITI {:ju o= o AND S

[b] Ax B isread as“ A cross B”, andis called the CAY2TES) Pl PRODUCT oOF A AND B

Ic] In the conditional “4 — m ”,

m iscalledthe - CEONCLAIS) OQ and % is called tﬁe v PO’TMQ S

[d] R is a proper subset of (J if and only if

EvERY BLEMENT of B 1< s E28menT o (D paid
THeRE (< An B omenT oe () THaT (S NOT (p) &

[e] The argument

—_—
“Jennifer will enroll at Stanford in the fall only if she receivesiizscholarship from Stanford.
 Jennifer receives a scho?&'ship from Stanford.
Therefore, Jennifer willEnroll at Stanford in the fall”

is an example of COoWNERSE E’IB’Z_Q-@E.




