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i Answer ALL ~ t?uf?.s.llo,,;s. An uJ'usfll>ed answer wI/I
!recelve III/Ie credt/ BEGIN EACH QUEsTltJ!I oN A S'EPIlf!ifTE Pl/G~.
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(:20) I (ay iLei l,. A-7 B be cx 1~J1ct/~/J. JJe(/ne whaf /1 rl16d/1S j;y
/' Ii be /n/eci/i/e &. Wh# t ;f means ;;1" /'/0 6e surjec//ve.
. v v

rf) Il£t I: 1J?-{3] ~ /R-{I} 6e de/ned 6)1 f{xJ = . X .

~;) /s I /ry'evt ive? Vi) /$ I s&l1je,;l/ve? X-3

FltJY'ldr:i Irz t I I tln/'t!,

,
!

-;Ae Firs tP, //7clp/eeJ r /'la/ltel'J7afcClI Znduc;fol]
/' .. . . n ,,"" . .

-'7 n+2 2n-f I" J,' -/ J f 7' I /J

.~ + 3 / S cJ1lVIS/tJle k:J/ rar elll 7J;to.

(/5) Lf(?VIjDel/ne W/7al:;/ mea'I1S ./01" flze sel A f()be{(f1/f~.. and
I:What ;f means ;;1" /I 10 bee/enumerable . ... '

(bAi PrtJve that z /s cadc:n~~~~:6!e s~f.
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I(a;IV /5: 17ecilve 1/ (I0)~I/)L.~!(?J5A) [((xt) =-«x2) ~ Xt= Xz1, I

[t if; 5tujeci/ve i(({(-fE//» (3xtEA) [ I'(x) -=yJ .
I'
I
j
;
I' . """"-'... '-...

(£)(i1Ii5&,-/r se I{x'r) ~ 1~22~7l, eM

1+, '. Xt{Xz -3) = X.2::l~~/-~'?J

Ii- ' . x, '12- - 3>)(I = X2,-XI - 3, X2- ~ - '3 X1:= - 3 X2
I:

1\-'- X{=Xz. ~D + /s; /njecl/ve.
/;/v,i 7:. I - .. m r-,7 /~/_. - --v ..,u/~, ,'I (?.~--

v' JH'c-c.t::e::= VtI1Y .Y t;;; II\-- fj.,] L L /100~~ /'- ~ =>J/(!-r.l . ~{nc.e:

I: )( ~ 3/ (j - V!J)" X.=F~. S~" X ~ II< - f31 . IJ/s 0

11 ~ (x) = X ~ ... ~!/I(;J-/) == (?!I) I (Y-J)
I, X-3 [3Y/(Y-I)]--3 [3ij- 3&/-1)]/('1-1)

Ii = '3 Y . 'Y'-I -- 3,1 -
h !:I ~I -'53~(3Y-3) --;- - Y
II
II 'S GJ h r a h)l !/ i: 11(-:=-Fy] N e A Clve -/?w n d &:tl'} 'XIE !l?;- fg)

j+~,-rtl/.. I&:) =y .HeV'/ce -I if: su'}ecf/ve

11 [xW&:{$~6falnec/.l!r SJ!/lllry kx)=J lorX in lerms £11 y.]
j i
11--'---""- .

~(a.ll\/f c ~ X/ ~ f8;} [!CCl): a E::;C J ~y 1/ze di!-I/I1II((/11.

I! I(CJtV Ie f !/~. tCI) f?.~]!_.]}zei1 y;;;: f(a) for.so rY7€! a E A() B.
US/nee a~ At)B a e A I so Y:= I(a) ~1/1tj C<Ell. I-bu~
II .. --- .-). )----.-

Il;Y:~. Et:Al~ !J!!q £~nc~ ~ c .A ()13/ a~._§._; S tJ Y;::: I (t:1)

If hli it Cltf 13. HH~<:~_'!z' tEl)]>] . Th",-s Y<E:I CAJ II I'{B].
I

.~S6 1_[A(}I?].~._£_(AL!2_f[B] /s qj~7s IrME:.
i

. ..I-t n',""-' n." m"... .. ..I,

(h~IL~~ I!z -'7zH~~_d~Ii'2~<iby /}h::. P. Also M
..U...It_._=-__JfJL?I... g ~cJ n_!? n{l!..l- 31. ~~'2_. A/}13 = [CJ3
Ii r
Itl~Ia~(~~];;J~~J~;O:=a~~:7';1~ ~IIB .
II /J.. l! 1 '1-_. [.2:J
H --. "'-"-"'."" """""", """" "'--'-"'-' '" .. " '" """ .

FlcJ r /d a .I;,i l U1'7iv.

Fa/I 2tJ07.
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Xz-
/(z -3
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3 (a) II Ld Pen) 6", 4 si~jevrln2l;;'r e,,rc/' ndAI. S'/loJe
I P{o) IS frlAe and (VnEIN) [P{I?) -7 Pf;f-/)] is' frue ,

1Ttz e f/? (Vnc: 1#) [P(n) ] /3 f-rv<e ,
,1

I
! I .L D 1 L1 J -1. I " hf2 2n+l ~ J,. t / /

{P)tUl (/7) /;Je. Thr2. STdl€ff7en 2 + 3 1S Of/VISlblt!:

I

i 1;1 ~f2 2(0)+1 . f
I/JY 7. S:lrlce:Z -I- 25 = if -13 =7} ?(6) /.5 ru(?

II;Vo",-,s,"//ose P(n) is frt<e. Then 2"'2 -f- 32Mf /s-

II div/srble 6/ 7. /Vo"v
II ('ll f-f) 1-2 2(nll)t-1 11+2 2 211+(
.;1 2- + 3 = 2.2 + 3.:]

i

! - (. '111-2. 2n-t( )
Zh+1

1 - ,2. ,,2 T 3 + 7. 3i ' v--- ~

I dlV/si6le by 7 dlvisi6/tE' by 7
Ig () ?r17f-() W III ~e I-rt<e . ' III¥}e.IAf) rp/,.,) -:. If'YJv\ 7 ,/' s ' I' , ?.-.rIP

It ~, " .. " p -""'/ L' L" / ' . \...''' !J~ -'- .

j..', 6/ Ik ;:: 11. I - (Vn r=/N) ? (n) IS I- rVte. !-I--I!Ylce
! ",17+-2 2n1-( 1- . .jl / 7 /': 1/

..J ~ +.3 I s a I v Is'lt:X. eo)' p;ff a II <J?~ tJ .1

II"

,/(t<}!!lhe sel A IS' J;n;fe 1/ 'l(Ve ca~/tnd a bjecl/on

! .f : {II 2{3,/ - - .In} ~ A +0r S GJ tm e -?1 E' IN . Ii- "IsI! ,

Ij den tAmerCJthle if we Leu? /r~/ ~ bj,eclron ,I.. Zr~ A .

(.6 ~
.

:j Let I: z+ ~ Z j,e de/rne/ 6/ l(k) =
~

k/z Ill!;; (Et
II t

'

Of

j1 (!-k)/2 I k€

1.1Jlgre Il=T= sef 01 ","M /,,,s-rll</e 1"~r'S' ~ {/ = S'ef"'" odd

IlloslfIVe fnf":JerS'. If- /S' clear j/,d f' IS injeckve On £ f

II and C'yZ (j)+ bec.c::<t4-.f'l! kj2 C?lld (1-1.::)/2 C( re fll7i!Par

IJ~nc fr'ons. Also f! liE +] '= £!+ Cl n d -P[flJf-) =:~-"£~

IISnce /LEf-} g: /[10) are dlyol:.zi ,1 ;.s:';n)~clr've.

Ij/1i>D Srn,-" I[tE+] u I' {o T] = ZJ 1/ (z - Z1-) = z/

II +' /1' sU'jeclive. Ihul' If'S- "" 6Jechon.
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11 (II)
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IS' Ii.~ In/; mum (:Jrealf'Jl lower- bouncl) 0/ II ;1'
.10 /s a /ower bot-( n d a / A and

J

~ ~ ,! /dr ~ny IOiNer bQuY?~ dl II .
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5(aJIIw E>0 beJive;;, 7hen.. L <, /" /1 , S",,,-e.!. .ve<.!;

I~li.e (lrede..rllower btJun cI .?! A,; .10+-£ c:anntJf 6€

Iia lower ""und ,,/ ,4, So We '»Ius!- 6e a6/e 6;
II j2(nd an a e- A Witti a.. < Ie f-.£, II/so I Since Iu

II IS' A lot";.!?, bound tJ/ A I &K..:A) CL, ~x) , 50 I (~
IJ

II f art','cvL (".,. C{ s;; eo ' ~ ce I" !!; a < to -I E, :Y1Y1<"<?

II? w as C(J~.6 fir dI r)', no. r.r <n1e C{rH' 1j, "'..!
11 (1I~>o) C~ d€A) [/0 ~ a < l: 1£ ] .
11

C; IJf 7Z~ r~~ "b.M- / ~ '-.. :~ - - - ,,~__~~I :L'
'-\..:/JI/Y<-c ";;>~l""'C."'-c "c.-rY{/i1~1 I':> C-(J'IV~'J"'~ {I

I (3L6IK) [' t1£ >0) (:YNc}2'f) ( tI7/~ N) (rein -Lj (' E)

(t)115"//"Jne (<1n '>" ~ i r's Cart 1/'7 e...,!. 71,,,,., (:3u~ (i;)
j

l (\I ZN) Cd' 1\/~4"f-)( II '11~ 1\/) ((an -Lice £), Take £= /.

ti'Wt/f. wtZ C&('n /!cMd' an IVE-£1- 5'fAC?L (h~1-

i!Cb'n;'N)(!C1n-L/<t), So 1Ir2~N we MI/""

II -/ <: Ctn-L < 1..; 1.12, L-1 < 4", < L-r/~(LIf-f
IiLe-f N ~ f /1 /4 ~ ]
II - "1-11&t?( 4(; C{2/ '-'(3,; - - "J C(N-I/ -t.L.
I! lherz (Yn€-Z+){ &(/1~ /1) a n PI Nt;- fR1" ,

(cA!k.I E >0 becl /ven, .7/ , E/Z > tJ , Sfn Ce' (<?n> n;;>. I

II c_vev'''! -10 It we Cel", /'md aYi ~ e £'1- S'lId, 1;(,,/

1(1177~~) ((V(/l- A/ < E/2). Also S)l1c-e ~bn>n~ I

jfon ve7€J' -!o 13/ lAfe Can ,knd C:U? ~ E £1- S'Vl.C~ ttza.f

IICVn;;.-t>'z) ((&rn - [3 / < £/z). Lai Iv''" Q?ltM<.[Nr, N>J ,

II T~ (fJ?2 '? N) we hccve

Ii { (~ 1-6n) - (II -f 13) l=-( (4 n - 4) T (b /7 ~ 8)!
II ~ {an- A( + (f:;n ~B(

I < ;£/2 1-,£/2 =-- c::: . -

~c) (Y~>o)(:]N<E=Z+)Lt/71~N) (/(ar7T-bn) - (41-8)/< c)

II.', <4'I?Tb;,>rz~1 C6?/lve-rJ1~J' to Af-8 ,II
II
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