/Math 3150 Exam 3D, April 2026, 12 problems, 75 minutes Name: @\v‘\§v~'ex‘g

Read these instructions:
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Leaving the testing room results in a new exam given for the unfinished problems.
Two detached sheets of notes allowed.
No electronics.
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Raise your hand for questions or more paper.

Problem 1. Write the following statements in terms of the letters m = “Jois a math major”, ¢ = “Joisa CS major”,
d = “Jo is a DS major” and the symbols -, A, V, &.

+72 PartA. “Jois not a math major.” 71 W\
+7  Part B. “Jo is neither a CS major nor a DS major, but Jois a math major.” ("'l C,\ i ! (—\ d 5 A (1 i

«y Part C. “Jo is either a CS major or a math major.” C / v\ AR, C @ M .

+» Problem 2A. State the converse of "If | don't sleep, then | don't dream” in English.

"? \ dour o\rQIUM, Then | dowd Sleed

+2 Problem 2B. State the contrapositive of "If | don’t sleep, then | don't dream" in English.

1§\ drepun, TTthew \ Sleep

+73 Problem 3A. Write the truth table for (pV g) = ¢.

pla ] eva |l Gy =9

T T\\
Y[Fl = ¢

FLF F LT

+~ Problem 3B. Find a disjunctive normal form for (p V ) = q.

(?/\C\) N Gp AC\S N ('\\J/\"\C\B oo, aleenste angwer _‘YV'%.

R

¥5 Problem 4. Is (p = ¢) A g logically equivalent to g = p? Explain.

v "\\ p29| §39)AY \°\’~’>\_> 106t 2 luwnS v vist the
TITy 7T T S, ;S0 W10,
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4+ Problem 5. Let T(z) ="z has thorns" P(z) ="z has petals", and R be the set of all roses. Write "If some rose |
thorns, then every rose has petals” in terms of z,T(z), P(z), R.Y,3. €, [.]. AV, -, =

[3\(&“{{;—?(03 %[VXER:P(X)]

-‘\’éL 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, z, B(z), C(z), D(z),A,Vv,~,=,V,3,: (colon), €, [,]

4 M-y
L Part A. Some student in this class has at least one bird, at least one cat, or at least one dog.
IxeS BOyv Cley v D(x)
4L Part B, Every student in this class has at least one cat and no dog.

Vxe S C) A 1D(x)

+ L Part C. Some student in this class has at most one type of the animals out of birds, cats, and dogs.

Ixe L8 AN CHATDGY) v B8 () A Cix) ABKY) v B0A(6)ADKY ] v (B ) A YA Dy

+2 Problem 7. Which option below is equivalent to the negation of "Mo is either tall or slim."?

ety S—

go is tall, and Mo is slim. [ ‘l/ \1
(b)

0 is not tall, and Mo is not slim. Tl end ey s
(c) Mo is tall, or Mo is slim.
(d) Mo is not tall, or Mo is not slim.

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

I 2
Y1 PatA.3reQ:a’<s Tuo: \et e 5. Then  (4) -_lq < _\i

47 PartB.ElmGR:[VyER:m+y2=0] Tl - l¥ Such X 2xi$ts mm.k\i\% )(-\-tszzo).

"ﬂ(’y\ c.\aoos.k% L‘é,‘_\;\) GS view \3 %\JQ

XT( t '2 - 2 - — .
(1 PartC.VzeR:[FyeR:z 442 =0) \ 3T KES T L2y | 0112*3’:-\

= -\
%26 for all 4y eWR.
AR PartD.Vy € R: [3z € R: zy > O]

r‘—o\kq,i"g"cr 420 , XY= x.03=0 ?FO wo ~atter Hue xe R

M wo- real % Solowon bo

41 PartE.ElmelR:[(m>0)=>(:r:2=——1)]
Tru\q ooz X =0. Twen [L)L >0 ) (.KQ-T-"\\ 1"3- [:FI‘—.‘) F} - — T‘



s Uy, W, ,y}deﬁned byf(a')"—‘y' f(b)
No . \

" A ovtper of £

=z, f(e) = w, fld) = y onto?

defined by alz) = 2z 4+ 1) onto? Justifv vour answer.

ot Ye Co(\(_}f\’\cu'n((é_) =R . Twew Y= )
"? Y=2(x+y)
L—:\ %:: X+

E | R P P
50 % ¥ ovwsto . - %\
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” Problem 10B. Is the function & : Z — Z defined by h(z) = 2(z + i) one-to-one? Justify your answer.
Yes - Wik )= \ sz\ % 21y = > (x5t )

—:“: X\““'( — XP_"_'

:’:3 Xl:XZ

Se W\
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Problem 11. b=

Suppose that p and g are statements such that p = gis false. &—{gn|(

——

‘—_——-—.—___—_——-—h_
\6 CClunrs wiley P:T)

T=F.

4+, PartA. Find the truth value of p A q. Justify your answer.

el TR E =(F %

Part B. Find the truth value of —p V q. Justify your answer.

V=T VR FVE :®

Problem 12. Consider the function 7: R - R defined by f(n) = n?.

2 Part A. Is the statementVz c R : VyeR: (f(z) = f(¥)) = (z = y)] true or false? Justify your answer.

h'? 'S ch—-"i‘a"or\Q.“
Fadse s £(y= 22y = (032 SHE bor B e o fig gy g,

+2, PartB. s the statement vy e R: [3z € R: y = #(z)] true or false? Justify your answer.
2’ —_ R |
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Score | 20| 20 |1,




