
Math 74 - (SAMPLE) Midterm f 1

Friday, October 6, 2006, 3:00pm-4:00Pm

This is a clGed book, closed noteB ex@, calculators ee
6fty oinut€s to comPlet€ the eFm, To ie.eire tull oedit,
complete s€ntenc€s. If you ne€d mo@ apace, use the b&k
probl€fr on which rtu de workine

not allow€d. You luve

ProblemPoints Your Score
1 20
I 20
3 20
4 20
5 20

Total 80



1. (a) Writa dom the negation of fhe lolowing siatenent "For evqy . > 0 ihae exjsts a
positive integd N such thdt t^ - t,!l < . tor aI psiiiv€ iniegds m dd 4 slch
u r a t m Z N d d n > N . "

Jkc 
"*iut" 

E>O soCh t\"\ \. 
"u"1 

r{ 
"iftr* 

ri\".

sx'st ?od\+Nc i'rk$s m ad ,r sod,r 1\^\ r',tz oJ ttn{

['* l]-- x"\ ' " .

(b) Gire a proof or a couniere@ple to the lollowing ttat€neni, Let ,4, B, dd C b€
sets. rhd (-4\B)\c = (/\c)\(a\c).

e \s"c A,-'*\*r.\l+""1 (A\c\t s (A\c) \ lB\c).

*\t (Ar,t)r(erc) s (A\B)\t.

?d Ld x( (A\s)\c. f\* xeAr3 o^d. xtt. Jl"s reA,
x{b, a-J xte. J\'s xeN\c o"i xd8\q. f\". xe(Arc) \ (erc)

N "'r "d."\ \e(A\()\(B\c). 
-fl* 

1e A\t "J 1t 8\c'
-$r^ 

1e A o"l 1&C. Ss* \4$\c 
q"Al{C, i\{-\\*s

tf.\ 1{8. \"s 1t A\31 o"r. s. \€ (A\s)\t Tlis s\-s



2. (o) Prcve tlE folowins siatdot or prdide a countelMple: If J: X + v i6 amP
md 81,,8: q v, tla B, s B, f ud ody ir J r lBll q l t lE,l

-TL- 
s\akN^\ i. {-o\se ., o' "i.* \+\o*i'1 coo&w*"*plq

de^..,.s\r"\.s. Ll + ' I13 -+ l.j-,2'] !q q\.^' \ 1r-''1

Lt g, = 14 n"a 8,--tri. TL. "v-ra 
g, + 8,, \"\

f 'Le1=gj ^a q'LB,l=t1], 
".  Q"lsls{-tel.

(b) Prove the follovilg staieneni or prolide ̂  coNtdexmPle lfl: X * v is a nap,
,4 g x dd B q v, th@ J(-4) = B if md oiry l-r [B] = -4

-I\.,u 
$dtn^i is S\l t"*U. *L "t

{,1t j1 -- 1r1
1"1 A= tJ\ ^{ 8=ltl l\-

$ - ' L s l =  l 1 , A + A .
{tn)=8' tot



3, (e) Developiae tle appropriaie co en, de6ne the terns t recfion, svjection sl

$. *t^" \ed"o" *o\.s.

0) Is fie ftnction s: z - z dennad by e(n) :5 !" injetjae? Surjecii@? Bij€ctive?

\le r^',\\ s\,oo *\-1 X is i"\**re. S.p"t n,neZ so.h

1\-t 3t.t 
=Xt"r . lh^ 5-2- = 5- 2A , s" 2^ = 2' '

so ,a'=q. 
-I\^os 

X 's ''1e"\,vt.

Nt no:'\ s\- \\*t Xt*l*o \"" "r\ neZ tr"' if

$b) 
=01 lNr,r \^1. N1\J \@.{e 2n=5, - v1-.'l:--{tr-,

o un'1rotr1.11"',r . \* X it rol su5e*r"e, o'd' -\L"s

n \ t\od\e r ei\\*



4 (a) Statp rhc wcn orddine Principle.

S." uA* \"do.e u,s\es

(b) Suptose tlai n e N". Slov that there ensis d miqtre lositive integer ft such that
I (e -  1)< n < i (& + i ) .

G= l.c5\* \ n< "o(.*n]. J\-,, s\'.r.p n+\'1.,

^ < n\n+i \ o.A so na6. TL". G,. """ '-\

gr +L \1.\! D.Ju"la S''"lg\-., G [": " \e.A "\e-,*-
L.,\ L- t.,,. 6 

-l\*^. 
s\'.or- ke,6, *n. h'u" -\L\

n< U (v.+ \) . \1"l. L-r { G, '"rq- L.'e -\\.*i

L(k-r) < n. Hu.,- !-(ip-r\ < \1 4 \-([+i.
t e[-l' ats" ="ii"ties ttt-n ' 'r 1 ei(L' r).

tec,, s. L<L. f\ i 'E, *L^ f ',u*r,

ov.J. so n-<[ (!.+r\ s t ti-t) ., a c"tt""An-{',oa . H,".*

S"gs* r\"r
-T\"^

L. L., *\U i-t\i% +-\ \F= i.



5. ((BonB Problem) Snppose ihat I, )( r v dd g: v - Z such Nlat Nhe luclion
i  x  -  Z  s jvo  bY h( r )  =  a (J ( ' ) )  F  b : :  t \ -

(a) Musi / be inj@iive? sujectire?

- \lc *i\\ s\.o \\"\ \ i. \gdlre \xe* \C)=\t*'l

$0. ..* x,,x,eX. -il"^ Ltx)=gt$t"q = Sd(*r) -\(*J.

Si".r \" is i;,c{isq, *'=*l
- A. 1\" \"\;g ,t.^qv s\-.,s, \ ,."""\ n"\ \ei s',ci."\i'n'

Ll x=zr\=z;Y=l1z\ ,  ' " r '  \ 'x-Y be5i"r^ r '

t*-r, 3'1.7 [" 0"* \ 3ei. Tk^ or.i'r\ L' i" \L

;t"^' i1i--rrl gi*n \ 1''-1, o' !i"i\". 8"i

{ i. n"\ S'n1o*rsa , o'd 3 i' "ot 
i1e"ii'tt-

(b) Mur e be intecfireT Surje!ti\c7

is
({r"i

._Tfe uu^gV. af,o,s s\.ors +\'t f $*A '*1 [L s+' i.id\\e

- Nc u;\\ s\".r ril^\ i< s"r1"d'.:<
^ - - o \
Hda 1€ I \\r'o- \^

3
C!.n !,*\ vn X s*r"JLt z= \'tx)

&t

S"tiefiuq, xie

-l\,^ 
"= I


