MAT 134 - Homework #23
— Solutons —

O nez Peove thek 2\ 0°-0

Mo remainder ot N afles division BJ D can be O o \ o 2,
Hence, we consider Three cases -
cose | N gives remaindecr O afll diviginon loj NS

e, N s duvisible by 3

e, N =23k for some ‘nteqer keZ

Then -0 = A=) = 3k (A -1

| =3k @-n] =3¢,
where £:=k(ak™-)) s an inteqer as produck of

° ir\'\eae.rss

A Nakeda
case 2' N gives (ernoind er | after division b:) 23)
e, n=2k+\ for some ked
Then NP-0 = n*=) = (n-D(na+) =
= (k) 2k (2ke+2)
=3 [ler) W (e} =38
where L= (2k+ )k (3+L) g an if\5reﬁe;r\
.5\ -0
cose D' n gives remainder 2 affer duvision bJ 3
e, 0= 3k +2 for some ke
Then 0*-0 = a(a*-D)=n(n-D(n+) =
= (Dt 2 ) (Bl A1) (Blerd) =
= (2l+2) (B ) B (kx)) =
=3 [k (Bleny) (enY) = 20
where £ = @lr )+ eZ
.\ nt-n



W)\e M@mawﬁ? . .

pr0 s an integer.” s %WVM bo PV PV P,
where

P N=2k for some ke
P,L: “Nn=2lr for some kel
P "N=3kr 2 for some ke

Mso, we proved That g
94" olvides n"’—r\’, tten

@(4% ond PL——%Z and 136’9?, are “true .

Hence P9 (pyV PV Py) —> %

(p,=>9) N (p —>3)A( —23)
is true . P ¢ P ¢ Pe ¢

TT)

(L)) _(A-m-eNVle-A= ¢ u (A-B)

We vl wse the io\.e)n"ﬁ—\'j X'\lf—Xf\:/_f-

(A-(»-0) U (e-A)
(AABOD)U (enA) =
(A n(®nT)) U cnR) =
(An®BUZT))u (en’)
(An(Bud)) u(enk)
(AnBYU (AN))U (enB)

w o

De M&rao\ 'S Lau
Com p(eme,n%'of\ Low

o

Distbudion
= (Aa®) U((AnC) U (Qﬂ&)> Aﬁodab‘v;%z(
= (An®) U((enp) U (enk)) Com mudedsv "kq‘
= (AnBY U (cn(AuA)) Disteibukivity
= (An®)U(cn TU) Com plemend: oo
= (AnB)U C ToenkN  Low
= C0O(AaR)

Cornrm ‘o\,@'i\/i}a
Cu (A-%)



s ek A AR

Lk U=$1,2,2,49,5,67 be the wuniversel sek.
Lek A=%1,2,5 4% B=]1,2 45) C=754q5¢]
Then A*C-?-ZI,LK

,B'Cﬂ-il,ﬁ\g -
Henee, A-c =-C but AxSB.

@ | |
(L)) 18 A-C=B-C Then A=B,

Congider e

)

‘ G FA—DB | s TebB.
f'(s0oT) = £7'(s) v £ ()

We ) prove huo Indasions o
case) t £ (suT) = £7(s) o £7(T)
case s TSV RT(T) € £7(s0T)

case |+ To prove thak £7'(s0T) € £'(2) v £7(T),
ek xe § (50T) . Then
- fix)e SuT so (f(x)eS ov f'(?ﬂeT) :
I fix)esS ,then xe £7'(s) .
Siml(ar'lj) F fodeT, Then xe £7'(1).
Tece fore,
HXIES or ch.)e’rﬁ implies Hedl
%xe{’"(s) or xef'(M), so xe {'(uf'(T).

‘ Hence | for every xe f'(suT) | e £'(s)u £,
e, fllsutYe 17 (8) 0 (T |



case 2 To prove Hook 1;“'(5)0_‘9*'(1—) < -?"(5&)T>)
hek xe £'()o £(T). Then

(Xef'(s) or xef (T))so

( fix)esS or f)eT) = fxde SuT
Since ftxYe S0T, oce £ '(s0T).

Henee, if e £7'() 0 £ (T, then Xe f“'(SuT‘)}
ie. FU(uE'(M & £(50T).

Since f'(suT) ¢ f”'(s)uf"(‘l’) and
TS v (T ¢ £(suT),

wWwe  tonclude thed |
{HouT)= £7'(sdu £7(T),

(D) 22— oy ¢
a) f is NOT one-to-one because
F(1,0)=-21-0=-2  and any countel-
:F(Q,a'l):'_cz'l—(il)?fl ~emm§)\e‘ S A
vedud Pfoﬁf»

(b) £ is onbv. lndeed, for an wet, leb X=0 and y=-w
TCL@(\ /F()(‘j)z ‘F(O,—N): '2‘0‘*(-W3=W

D) gl L, geGy) = (XY, -%) is a bijechon
6"(q\b)=7

Leb (@b)E€ExE. We went bt find (x,4)edrE
such Tk f(x\j) = (a,b) | /
(x+y,-x) =(a,b)

ie. Xty =a .
— X = b =) )(:’\O ano\

co-Xx=a-(-b) =(ct+b)
HQX\CQ,' 3—‘(0\\‘03 :("b) a+ ‘o>



Hence foj: G xt —> £ .

(f°j Yxayg) = F(j(x\j)\ = F(x+j,~x3
CE 2 (xrY) (X)) =
'F"ﬂ fs NOT omne-to- one. |ndeed
foq (0,0) =-0-2:0=0 an

cmmkf~
foq (2,71)=—2- 2:-N=0

"examp\e, proves

" TC\_e Ledm

‘f"f) is onto. |ndeed  lok wed Lk x=-W ,y=0,
Then fogq (x,4y) = foq (Fw,0)= ~(-w)-2-0 = w

‘ @ WLOVJ
X o X
<
€t e T

Q 5 NoT re,fl[e,xive sSiNnce (’E,'-?;)é?
R is NoT édmme}\fic siHel (W\j)ej{ buk (Y,W)ék
(O‘fﬁef POSSA‘OiUH@A wluch prove ek R is ot STmtvxeze‘f«'C_,'.
.(w\%)ek bk (%,\AJ)ch
c (P eR bk (4, R)ER
s (x,)eR bk (2,x)¢R
r (g ) ek buk ([ ,4)¢R
- (xW)eR bt (W)€ R ]

R is anfis mmedic ‘noleeoL) fnr an

a.\oegw,x,\(,%f,
. ctb i€ (@L)eR then (ba)eR .




R s forsikve  To prove Hus, we wll chede all

POS';/\'lo{U’Ht‘AI
Note thek if o belw,x, 3,27 fhen
(f (a,2)eR and (@ b)eR, Hen (a,b)eR ) is Pue

and (if (@ LYER and (b b)ER then (ab)eR) is bue.
Ottver possibilities are :

((wlj)éf{ and (jﬁ:)eR)——% (w,j)eR T
((y)eR and (3,2)eR) —>(x,?) R T
((x,W)eR and (W, 4)eR)— (x\j)eR. T
((x,w)eR and (LW,VeR)—> (x DeR T

@ (Xh\j\)i (X, ¥2) <

*R s re-F(e,x(ve,i
(X|,31)R(ﬁ1,ﬂ\> < xn.(":i‘)‘x‘(\"":lﬂ \ .

x\(ﬁ—j‘)):xl(l"‘j‘X

o R s 37mme}f‘=’C :
IF (<o, 90 Ro(xy  9,) , Then x((1-3,)= X, (1-3,)
So (x,,32) R (¢,,9))

Then xz,“’j‘)"‘xl("jl‘) )

> R is transithive
Assume Thel (x4, 9, )R (X3, 9.) and (X, 9, )R (%s,95).
Tf\eﬁ Xy (-3,) = X (1= ST (\)
onch Xl(\—ﬂb) = X, (1-3) (2)

Mote el R is a relcdon oW GR‘%O%))\'IR )y S0
Xy 4o and KL#O,TC\EJ'&(‘W"G)
(Ef’cm (O A-d, = Xz'(:g\j‘w) sulbshhde £ i (2.)
. |
= y
/{\0 5Q/Q.' )('L (4"35) = Xsﬂl(‘x‘\ . I\)()u_) Sinceld )(,qu;Q) ‘
-9
(-43) = Xa—
£ (-93) = X5 (1-90) [ so (%, 9D R (%5, 9,) .




