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1. (20 points) If A and B are sets, please show that CAUCB C C(AN B) .

Let xe CAUCE Tlen x€CA or XxeC€B. So xfA or x4 B, ord

s XK ANB, « X€C(ANB), snd CAVEB cC(ANB), ——

2. (15 points) For each of the following inequalities, please determine which z € R
satisty the inequality.
(a)
|2® —4 | > -3z
Gise 1+ X*-4 20 & (x-2)(x+2)20 & X{-2 ¢ X3 2.
Ta s case, x 2~ 4 % -3x <> Xt 3x Y420 & Qt.i-‘l)(x—[) >0
So x<-4 o x> Gmﬁ‘m‘x? Hase conolifions we have §xeR| x<-4 v x32{

(aze 23 X"-440 & (x-2)(x+2)s0 & -2<% g 2,
For fZas case )t d -3k & 05 x%ix-Y © 0> (x~4)(x+1)
So =l <x <4 . ﬁ’jm M%Z/}y e tonfoons, we have Ixeff ~1<xg25

{xe/ﬁ/x<-4 v —/<x}= ‘j/xc—/?/x*‘r’f uer/P/—Kxj

(b) ;
— T
E+8 T !

Because X432 05 in Ha cdenominsfor. Xt3#0 . Lf X >3, tho Xt3>0,

o Strce —FSO, IXER[X>-3] sal3fies sy inegeatiy. ITf x<-3

Hon %X13<0 Bt it x+3<0 . " Koz >0, So nené ¢ Sflose Valuts
:5'0)«/7}1'}’ He M,éfaaw/;;;
fxeR/x>-33




3. (15 points) What is the greatest lower bound (glb) and least upper bound (lub)
of the following set? Please carefully explain your answer and give it exactly (no

approximations).
{ _;_1 _g _|_§ _E _|_§ _9 }
MAt o T Ty Ty T T—, . .
"’[Cl'fc’ﬂnjﬂ
%;Mmﬂmsﬁuﬁjz 'ﬁ;’/’fmﬂaéj%f
cred s 4 ____’ﬁ'
Ted T+2 TeF &%/%f?%/ TR E-
Since [y (@ j')“) = 7t lm(1-4) = T ond since oo (- —): -4,

Jud = T+ 4 3/é= -1

4. (20 points) Please prove or disprove: If z,y € Q, then = + y € Q.

ﬁﬂ%“ﬁaﬂ:j:f xYEH, %ﬁ,\ X+Yy & R,
Pfaa%.‘ £ xyecll  Hon A n,me & (mezfmc-:f) sl o x=12.

Ako T ppe Z(pez, 3¢ Z) stoy=Wg . S
B = ?) = ”E* i

Xty= %+ B o=
Y m % T g,
nce W MJ%;W} W s fosed (inolor Ma/z‘ya/ceffm MJVK/;&M Hgsmp, " EZ

with mgf zZ*

Snce XY s He rot % % ,‘/Vz“?fm/\ x+\/c-'CQ‘
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1. (15 points) Please prove in detail that if F is any field with @ € T, and@uai%__g‘,)
then a = 0. Please cite one of the five field properties (roman numaplsﬁ). 16) to

justify each step. Notrce Thal oe Con dvoid —
F"—f’p’“dﬂft@cb’? subpraction .

. I v
a]za—i—o_g G+ (a+ (-x)) = (a+d)+(-a) = O+ (~a) =

2. (15 points) Let X C R, X # 0, and assume that X is bounded above. By the least
upper bound property of the reals, 3 a := Lu.b.{X} € R. Suppose that a ¢ X.
Please show that X is infinite (perhaps countable, perhaps uncountable, but not
finite).

Stnce a 75 THe é’c?_s__f WW#%K, I xeX s.t.

a-{ < X, <&, gyLb{Bﬁj JnLeZ*sZ_XfQ-;.';<4, Wé‘/«?«i«,

Siace A s He é’i{g_,/— WW’/% X/ széfs.t. G-% <x, <&,
szﬁ’»w' fﬁj‘s/bwacs;/ o€ Can conSiract & M?/é ffw-w‘é
5th= 'x,lﬂzj,x),__v K, - f st XEX Yy X, A, sl a7x

forang 0. So X tmist ge infd/nir<.
Aterntise fofleotradictin):

JWW X s Jiaite . Thenm _7{45 Z' st X=0% %, .. KE.
/et )<¢=""f‘;?"~j><;€ (7l va loce can 9%/75 é/mm/@ ’%’é’;j, ¥
Complgrisons). Sirce Q%Z/Wﬂ ’3MWWX<Q. Buf”
o X £ X \7{[’, lfesn. O X /s %%#W;/Mf/ﬁf How .

5 X 78 ME»Q %fuﬁ:

Crsidor 7 g7;4,,¢e [a-l}a»’/z/aﬁ/j,a—’/, a—;{._z



