FIRST MIDTERM EXAM
Math 220, February 9, 2010

Name (Last, First):

Student Number:

There are four problems in this exam which add up to 40 points.

Problem 1. [12/40]
e Let P be the statement: Vn € N, 3k € N, such that n < k < n? + 1.
(1) Write done the negation of P.

TImen, YV kheN, Rsn or kzn+d

(2) Is P true or false? Justify your answer.

Fakse h=1 f< ke te1=2 Yo k

e Let P be the statement: Va € Q,Vb € Q, a + (b*> 4 1)V/2 is irrational.
(1) Write down the negation of P.

JaeQ BbeQ  at (bnJi m rahoal
(2) Is P true or false? Justify your answer. ‘ .
141 20 amd bl rafowl T Aol
( bzf DJZ o irva howe !
A Fa honak A+ (1)) 1o rwra honal

True .

e Let P be the statement: If f(x;) = f(z3), then z;y = z3. Write down the contrapositive of
P. »
/7( ,)(( F /Yz/ +lon 78[/)(/ )+ 767/)(2) .



Problem 2. [10/40] Let A, B, C, D be non-empty sets. Show (AxB)N(Cx D) = (ANC)x(BND).

/

= Voo (%y) € (AxB) N (CxD)
(xyy € axg = xehn, yeB
() ecxd = xel, g e D
xe ANC, 4 € BND
(x,9) € (ANC) x (BAD)
(Axpy 0 (e & (Anc) ¥ (BND)

A N L X (/mc)x(BnD), we have
~ € ARNC , H¢ pN D
el N ve b = (%) € AxB

x ¢ C 4 e D =) (n,y) € (XD

(n,y) € (A (CxD)
S (AxB) x (BND) 2 (A0 Q) x (80D)

ng) v (gady = (A0C) X (BND)



Problem 3. [10/40] Let f : R — R x [0,00) be a function defined by f(z) = (2% + z,2?).
(1) Is f injective? Justify your answer.

\g' ‘e(¥|) = ‘F(YL}, *L% CX‘ + X\’ 'X' ) = XL Xl, 2
3

X, = X (»

T
=2 x| X ) = w (%, 1), @

,P,‘M\ (2 (®) =)
(’)((4] = /Y;‘H % O>

x, = %2 U SV (u)wh\fﬁ

(2) Is f surjective? Justify your answer.
‘? M Mot SW”:\‘C"HM‘
(1,0) € Rxto =)
But 4§ (7(}+¥,x1) = (1,0), we het

5 =1 U
PE Il e
x =0

Conbadicts Ao )
Thave o mo % € R with fx)= (1L0)



Problem 4. [8/40] Let A, B be non-empty sets. Let f : A — Nand g : N — B be
functions. If g o f is surjective, show that B is countable.

Y beB Sace §of o SurjehuR, Jae A

sweh Yhat 3.1 (@ = b

g(g(o@)> -b ,  fwelN
g : V- B wo S‘ijed“N

vaWW@MﬁW, B po countable



