M()o\(’,n\ l\lado\'“ 1 HwW | So\me

Probegn | First weshoug X\ (YUZ) € (XN NV 0\D). Supgase. % €X, bk 2¢ is ok
in the wnion of ¥ and Z. Then 2 is neither in T nov in 2.
AEX, HFY = % € X\ } S xe(x)Nn (x\2).
xeX, afz = n€ X\Z
Now we show CX\‘h f\(}(\?) c X\ (Yv2). Suppuse xw €)oo\,
Then 2 EXNY and % € X\NZ. This means thal 9 €X, but neither in T nvy
in Z. Then 2(€X buk A€YUZ  So, a€e X\(Yv2). a

Problem 2 First we show A\ (BN C) < (A\R) U (A\C), Suppose. A €M buk & is not
in the mkaeckion of B ond € Then either a g R o afC.
T afB, tho a€A\B. So, a (\B) U (ANQ) by the definibion & wnion.
Simlarly , if 4 C, then a € ANC ond then al (N\B U (MO,
Now we shaw (AN8) V(A ¢ ABOC). Suppse o € (AN8) L (WO,
Then &€ ANB ov A EANC. TF 4 € ANB | then a €A LUk wot in 8.
Tfa icnctin R, italso can't be ia the intergeckion o R and C. Se,

a € A\ (RNCO). Swilly, a € ANC implies AN(BNC). o

Prodem 3 (») A has 8 subceks — 4=13, 3§22 ilOB}J i5?1,
322,100} {00, 53 {'2.1,53 , 522,)00, 51=h.

G of there subsets (all except ¢ and {53) Contain  an even

number.
(b)a T4 ‘Letwwn" ncludes U\AP&M“: B: {|’2,3, . IOO}
# o-lement subceks & R = | (emplza set) ;fg;a:
H | -eddement substrs o R- ]B):lob aubseks of
{100y 100x99 ok most
#9- dement snbsekx of B-= (lf_’\)‘( 9_.)' > 4150 2 elements.

« TF “hetwoeen” doesn't include endpeints: B:- {'2,3,,.. ,997.
Then the ancwex is | 198+ ____Q?,xq'}: L4352
2 o



Proem 4 (2) We need o show Hat ~ s veHexive symmebric and bransitive .
+ReHexive =t yadians is the same Ma't as ikself=> t~t
Symmebvic - t~t' & tand t vadianc ave the ame angle
& tand b vadianc ave the same analcé:b t~t.
- Transitive _, T t~1' and t'vt", then t,tL " cadianc ave all
the same cu\a[e, - So, £~
(b) Giver LER , tet (4] be ibs equivalence class in R /v~ Define §([£7)
to be the print on the unit arcle varesfgnaliaa to an w\c]le_ o
t vadions as shown in the Pictuvt below: Nole that if [£1= ('],
1w then t and t' vodions are the same angle

l i
)t o Ly e 06D and 4 a

\/(l,o)% well- defined function on R/~ .

BE’ ’f([‘t].) = *F([‘trD, then t and t' yadions must be the scume

angle, and (€1 (¢’ ., Fis injectve
For oy given peiok P on the wmt cdirdle, let + Le the length & the arc
from (1,6) to P. Then the angle formed by P, the ovigin, the positive

o - anis s t yadiane and Pz £([£D) - So, Fis swieckve.
(& HwY = (wst, sin ). q

Prolo\ew\g A*ﬁ\mchm ;rWW\ P to S s a yvelabon om ¢ anolsl -, A subset Roﬁ
¢ xS sudh that rfwemra w €4, thewt is a un‘niue, Yy €S with (1,3)62.

Momost 2 Now $xS= ¢ and the only subset & @ s ¢ telf. So if thee i« &
Junction frem ¢ to S, £ must be the emply function 4.

M leost  The statoment * forevery 2 €4, thest is a wnique § €S with (x,y)€ ¢+
ﬁ:\;m ~ s vamousl:j tvue . S, the velabion ¢ md and S cerl:ainla definec

Py zFunc\.-nen
Thug, theve is a wnique Punction f:¢-8 and s ara.‘)l\ s ¢

one
fundien



§ dails to be injective i ther ave 24X, with F@)=F) Sace
¢ Acesn't have any edements, this never hapfens_ ~F i< irﬁechw,—‘ﬁw NIke
For & o be bijective, the following musk hold:

vaewra Y ES, thee is x € ¢ suchthat F(2)=y.
This is vacuously true for €=¢ oand $alse f S i nm—tha (thexe i
no o €4 So, £ic lozjecﬁw; ¥ and onla F s=¢ .

Poblem 6 (a) & is surjective .
£ For evey (e.) ER™, thewis (3,Y) € R such thak

P (ny) = (antby, cardy)= (e.§).
= Form-ru e ER and ’FEK, Here ave 2 ER and aeﬂ such
that mt‘rba=€ and c:uo!a: 4.
€ Forall e ER and FER, the system ¢f linear equations
Lz antby=e 1, - Cx+a|a:~f
has o solubkien.
(b) & ica linenc trangformabion $Hom R: t- R ond given bﬂ the matiix °

()
d
Alwc\aﬁ\'d‘d, -
shaw suvjective Ba the vank - nullihd theovem ,  dim (ker () +dim (im(4)) = 2.

Epd-b 0

- ;‘B&E\;ﬁ‘ | & s smjtcﬁvt & The image d 43 RY
Ltd So\\ﬁr\_& Jineay & dim (im (4’3) .9
€J1w\l:i&ms Lol £ dim (ker(#)) =0

S P in\jediva.
(¢) Consider &=b=c=d=l Then am+La= couold: Ny |
#(xy) = (2ey, 2ry).
TThen the imaaa 014‘ is the ek o re«in’cs of the fform (9(,9'-)(:05{2-
“This s the line A=y in the y -ploane.



PTQL\e,uA 1 (a) Functions fyom B o A— for each edument of B thert ave
| Al outputs /;mwau to dhoose From . So, there ave
)h\ x |Al x --- xlh\ = |f\]ﬁg\ = 11?_—:— I fwnckiens .
-
181 Himes

Ey the came “"0“"“"“* there ave Zq:lé funcbiens A—R.

() c(V=2 and (=] = clc(N)=) and (cCD=2

S, cec i the identity function en B.

“Then Hor any £ ef, C(C()- cocof = § ) clh)

This shows that for every fe £, thert is o function” 1n F oshich

tazl:s vv\o\fpw' o } 'OU C. S, Cis szecﬁw-

Mo, CHD- Cl) clcU): clct)) 2 F=4 , o Ci
':njecﬁw ac well .
FTM.ua, suppose CE)=F Then cof=¥f. In ?ar{'iwlav,c (F(w) = $(w).
This Js 'ymyhss'ﬂo\e Sinee ¢ c,kamdeg all elements of B inc\udina F(w).

Theve 3¢ no functien £ €F cudh that C(ﬂ'—’l -



