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Math 3150 Exam JA, April 2026, 13 probloma, 76 minutes Name; i\?‘i"':wwmm

Read these (nstructions:

- Leaving the testing room results in & new exam given for tho unfinishad problams,
+ Two detached sheets of notes allowed.

+ No electronics.

- Raise your hand for quastions or more paper.

Problem 1. Write the following statements in terms of the letters m = “Jo Is a math major”, ¢ = “Jo is a C§ major”,
d = “Joix a DS major” and the symbols -, A, V, @.

Part A. “Jo is a math major and a DS major but not a C§ major.” ™ AdAC

Part B. “Jo is neither a math major nor a CS major." 71 (mve) = ImATC

Part C. “Joisnot a CS myjor.” M\

Problem 2A. State the converse of "If it walks like a duck, then it talks like a duck” in English.
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-~ Problem 2B. State the contrapositive of "If it walks like a duck, then it talks like a duck" in English.
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Problem 3. Find a disjunctive normal form for (p V q) = p.
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Problem 4. Is (p = ¢) A g logically equivalent to g = p? Explain.
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Problem 5. Let T(z) ="z has thomns", P(z) ="z has petals”, and R be the set of all roses. Write "Some rose has
thomns but every rose has petals” in terms of z, T'(z), P(z), R. V. 3, €, 4, [, ], A, V, », =

L]xeﬂ : T(x\x A EVX&R??(XB-}
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Problem 6. Let B(z) = "z has at least one bird", C(z) = "z has at least one cat", D(z) = "z has at least one dog”,

and S be the set of students in this class. Formalize (a)-(c) via the symbols
S,x, B(z), C(z), D(x), A, V, =, =,Y, 3, : (colon), &, [, ].

% ’2 Part A. Some student in this class has at least one bird and at least one dog.
AxeS: BloyadK)
2 Part B. Every student in this class has at least one bird, at least one cat, or at least one dog.
UxeS: Bix)v C(x) v Dx)
xT Part C. Some student in this class has at least two types of animals out of birds, cats, and dogs.
IxeS ‘._CQM\ B(X\] Vv {: BlxYA D()Q-l v LA D (XS] .

* 7 Problem 7. Which option below is equivalent to the negation of "Every teapot is short and stout"?

(@) Some teapot is not short and not stout. \L \L 5./
({b) Some teapot is not short or not stout, Covni nTrshed °F vy Stoot,

(c) Every teapot is not short and not stout.
(d) Every teapot is not short or not stout.

Problem 8. Mark each item as true or false. Justify your answers:

+ PartA.Va:ElR:mzz:r Fau\ga_: \ex X:):_;_ Tha“ X‘L:_l_{ 2 )‘.:-)-
: %
Tl PartB.3zeN:z?<z  Folse :+ X" 2% dor all nomedd #5%
*L PartC.vzeR:[3yeR:z? +y =] Teag ¢ Voox v = -xz
T PartD.VycR:[3ccR:a?+y=0 Faise : (f y=tl, then 2y izo D o o bot

Al el # Squee to 20.

“L partE.VyecR:[3z€R: (zy<)A(z>0)] True °

g2 13 40 det x= 1. Then (070)=T aad (xy=ygo<\}= T,

. , ) - Ok . A - o
oS 2 ‘3_2.9— |t xfa, Then (x >0) =1 ‘VW\ (7‘3- Z}‘J--\-i<|3 "T.

T ——— . .y




Problem 9. Is the function f : {a,b,¢ yd} = {u,v,w,z,y} defined by f(a) =y, f(b) =z, f(c) = w, f(d) = v one-to-
’\’?— one? Explain.

\{QS QC\L/\'\ G\T\'?\l—\- (o we S ‘E\’n‘}m O \J‘V\\ICM :V\?\-{-\

k\\ Problem 10A. Is the function g : R — R defined by g(z) = 1 — 2z one-to-one? Explain.
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)\.\3\ Problem 10B. Is the function h : Z — Z defined by h(z) = 1 — 2z onto? Explain.
~\
No: 0 16 wot G edtpat : O=hix)=1=2x = ~V= ~2x

= x=5 ¢ Z=domwn (W),

So W k¢ NTY ovwlo .

Problem 11. Suppose that p and q are statements such that p = gis false. <— O CCug pee C'\S?‘\‘j when

i Part A. Find the truth value of p v q. P: \ ) 0\ = F .

ATV -
Part B. Find the truth valueof =p

(e 1= 39 = (| >F) = Q

ey B Tai=TR
Problem 12. Consider the function f : N — N defined by f(n) = n®.

3L

X% Part A. Is the statement Vz € N : [Vy € N: (f(z) = f(¥)) = (z = y)] true or false? Explain.
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