Math 300 Spring 2017 Midterm Exam

Write clearly and legibly. Justify all your answers.

You will be graded for correctness and clarity of your solutions.

You may use one 8.5 x 11 sheet of notes; writing is allowed on both sides.
You may use a calculator.

You can use elementary algebra and any result that we proved in class. You
need to prove everything else.

Please raise your hand and ask a question if anything is not clear.

This exam contains 5 pages and is worth a total of 50 points.
You have 50 minutes. Good luck

PROBLEM 1 (10)
PROBLEM 2(10) _______

PROBLEM 3 (10) ________
PROBLEM 4 (10)________

PROBLEM 5 (10) _______
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Problem 1: Let A and B, C be sets.
1. (5 points) Prove that (A—B)N(A—-C)C A—-(BNC)

Assome x& A-BIn(A~c)  thp xed -BD omd

o X €A end x& Bnc  se xe A-(BncC)

2. (7 points) IsVA, B,C (A—B)N(A—-C)=A—(BNC) true ? Justify
your answer.

Mo teke  A={1) 2 p=q1h <c=425
(A-8)n(a-c)=qefn {1) =
A~ {Bn cb: ,}),Zj

Th s Arue Hak (A-8) n (A-c)= A~ (BuD

Proaf X e(A-®n@A-c)e> XEA AxgB AXH CE>
x eA A Xg (BUC)C=>x €A~ (BVc)

x& (A-) Thadrre xeA and x§¢p  ead xgc
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Problem 2 (10 points) Prove that Vz € Z 14 div z < (2 div 2 A 7 div )

=7 Asd>ume g divx , Hon x= WG k =2-7 K ﬁo(‘
some K g & » 23Aux aad 2 dox

<= A ssome 2 divX ead F Lux ) Flowry wx=2h=Zk
yof Somme h,keZ . Snw 2h s wrn Fk moshH Py
Qen, K must be e, %’\_cz:“ s Kk =2P Pr somme

R e > x= 7:20= 19 ond (o
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Problem 3(10 points) Guess a formula for 1 +3 + 5+ ---(2n + 1) , the sum
of the first n odd positive integers and use induction to prove your formula is
correct.

[

3 =4

i+ 3x5 = 9

1+ 3+5¢7 = 16

14 3+5tF+9 = <>

n 2

L=
?roo’g bJ induchon

]
-
i 3 > e-v) =1 = |
Pra se. o : ﬁn-l =

lnéu\cxﬁ@\ 54€(—> Q Yrh el 5_,(20""): KL +
=1

K 2

L{@L*O: 2 (ze-) + Atk = T o g =k)
=0

= |
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Problem 4 Define a function f: Z — Z by:

r—3 ifx>0
f(i){x+5 ifx <0

1. (5 points) Is f injective ? Prove your answer.

/\/o 5—[O>: -3
5(=8) = =3

2. (5 points) Is f surjective ? Prove your answer.

Yas We need to prowr \7(5 e Ixe & &(X): é
g g <=3 Jeke x= g-s  ten X400 end S K45y 5 €T =y
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Problem 5(10 points) Let A be the set of all functions from Z to Z.
For each statement below , write the negation of the statement and prove
whether the original statement(NOT the negation) is true or false.

(a) Vf e Adge AVz € Zg(x) > f(z).

NEGATION: 35 s A v‘g&‘A x £ 2 X< 00

True or false 7 Give a proof.
5_ 8 "'D@ "\*Q.kQ
Yree §6) 2 J0o

T rue Gien $ 2ot

gka=de)  Hay

(b) 3f € AVg € AVz € Z g(z) > f(z).
NEGATION: V' § £ A 5\5 €A Axe & 509 < S0

True or false ? Give a proof.

FQQ}Q . TMQ nqsg%’on s Frae.
Toke S z —o2  deliced ):9

61\)&’1 5’ % = g
gua= Sxd—1 toke x=0  Han =g lo-1 50
Sgo) < 3(0)
(c) 3f € Ay € Z3afy odd :‘((1’ even /\f(:v):y).)
NEGATION:
VheA DyedE YX o g odd A (xod&\/&w);a)

True or false 7 Give a proof.

T rus Tele & &7 &
5(><)= X+ |

s ewRn Qﬂ&é(x>—”3’

Tlen l§ g s ald x= -
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