A0

C/,(S,/éf /(@) m v an 714/2 ér /4/76/ 7%an /[ ; 7 Js Wd//JV/me

) 21 & mz‘/;nme : ,,7'/- 7. 4681 = 3/.1057

34 () /Vo/z’mj; (n=n /s m//)r/m;, So The A/v/oo/‘éese: are 7'70/}41/_946/)
j but 2"~1=25.99 tells ys the converse of the Theorem is +alse.

5#3(4) N W A Mﬂ%ﬂfﬂ/fﬂbﬂ%éﬁ/ﬁf’/ﬁ%ﬁ/ye); 7 ) WOZ[///)ﬂf

——

By Hmt . b*a’® = (b-a).(b+a)
Now wuse Hg focl Hal b-a >0 and bra >0

#8. We wanl 1o Show fhal X¢gD — x€bB. 77
will suttrce 75 Show Sal  x¢ B - xed .

So S‘V/”e X% B . The n

xe A-8 because XeA (;/:/!n) & X¢8
J Since A-B< CnD , A Poflnas Hal xednd.
Co xXe C and x€d . Hewe XD

#j‘f Hint . a+b « »./7 b because a< b
‘ 2

#/0 /l/'ﬂl/ Use The /on/m/osx//ue, Poyve Fhatl
, X =8, Then (¥/x +6’)/(X+é> £ X

#/’ /72"1% §u//)ose’ a.t‘?é/d’ Then ac /b = d
.;,.,',f Cc = A C >

a c because  b>a
b
>

S.oe >d .



Ch .3.) # ?2 Su/wo.s? X >/, Then

27 £ 5 —-3X becavse %x+zy£6'
27 L 5§ -3 becawse X >
So 2Y< 2 . Hewe Y 1,

7#14:'_7/- S'M/J/aw X>3 agud y<z. Then

> 3°- 2(2) becaunic Y< 2
= 5
XEo2y > 5.

CA-B-Z #/ We are ‘7/'\/2/1 74%21 P 0 ﬁma/ 62-9,? are. /me.

We want 1t prove Shal PR 6 Ffme, So

| So//o:e P o Frwe, Then @ willbe Frue because
P a Frue, Nav since Q@ 5 Frue and (- P

/s Ffrue | it Sfo llews Tha! R v tFrue. Hewe

P R is Frue,

7{&3, We are i//ém'f/mﬂ/ A<cC and BC=¢4
§m/7oore Xeh, Then xeC  jpecawe A<EC,
/Vm«) X cannol be m B , oherwise xe B andxeC
S0 BNC wil mol be f-nyﬁéf. Mevewe X4RB .
Thus Xe A /M///er xX¥ B.

#5 We are f’l/e” '7’/mvt£ Anc < A 4;4/ ae C 57%)0&’
+al aec p-8. Then ae A and &d B. Neow ac/
and aeC. Sp ae AnC. Thus aelB becawnse

Anl B . But 7his contradicls He foct Hhat ad8.
Hevece a & A-8

A%

X2 _2Y > 3°_.2Y because X >3 30 x> 3°



Ch.3.2#

b
- e S— —

M*_w.gm.‘,m,
- -

ACs)

6 We are ﬂzife’n ﬂmi /< &, ﬂéﬂ, ﬂﬂ&l%ﬂf a and b

are nd boll elewnenss of B, S’w/:/o:e be B .
Sinece ae ) ond A< B i Sollois Shal ae B
So we mow have Hal bol a and b are oloments
B — a gontodicton,  Hewa L& B

113 Modus Follens Sy . From P-& and -752/ mfer 1P

Tust check 7hal [@a&)/\(‘/ R)] » EP) /s a
fam/a/aj/ a< ,76//014)3 4

P Q [(P-8) A (4 20 - (- P)
r ; ~——1—’—“*qu-~-<--~»»\-«—-\
T T T F__F T o F
. FF T T F
F 7 T E T i T
F F T 7 7 ; T ! 7

'7 No. Lé}l 5 fo’)/ Su'/;wsa >/; 75 (h/e w i 7‘»7 /o

‘7-?/7/-&& contradsctron  and Then conclude )’-;!#). A

Fom X+ y =15 , we gel X#4=/3. So
X“= 9,

/l/cm) we wonld like 7(6 con clude ﬂﬂl[ X =3 /7@

ém?/L/fw//cf e /n;ZL Bl we were y/«/gm X # :3) bud

we san'lt do so . It ;e /ass/é/e 74)/ X Fo be -3,

We acﬁwz//y jof A mef@/‘«Mﬁny/é fa N syfo:m/
Heotvn : N X*tY=(3 and X#3, fen YV # 4.

(ﬁtsf 7%[6 X = -3 ;:m&/ Y=y, Thén The A//boﬁ»/e.w
are satisted bal Hu conclusion dees nil ho/d.



Ch.33 #1 Ix)[ Pe>» Qeo] o (FX) [0 v Q] A (®
| o (P)(PD) v (3x) 8K

e AWPK)] v [Gx)06)

= [Wx) Pl = Ex) QO

# o We wanl o ston thal (Vx) [xe Hn& - xeCj‘

Ze/f x be an cmé/’/ra// elowment o AnB 7l it
x e d and xeB. Now S(’f/we XEC.  Then

X eh 5 and Xe B an/X;fC’, S xeA and
xe B-C, So X € /]/7(6—-(), So

Anrl-C) #‘ﬁ) Zm%/ﬂ//c//hf He 7416/ %4,2/ A and
R-C are //‘y’amzz. Levwee xe O, Thos of
xe ArB 5 How xeC. Sence X was m%//m///

(! follows Fhal  JnB e €

Y We want b chos Hal (VB [Beh - BS )]

| 7//1/«4 WlAaANS /'Am/f 94@)? an éﬂ/‘é/'/fﬁr/ 5B , B<c/ -
B PB). So let B 4e an ﬂré/’//afr/v s il
Bec A, Thn ¥ (xe8- xe€h)  Me lave %
S haw ﬁiﬂf (VX)[XGB —> Xédj//)ﬁ So /ef Xe B,
Ttn xeld because B <A 5’//,2& A< Fh)
[ece Xxeé PA) & Jf XéBJ%M xe FA)
/M we have shoaom 7%,47/ U/x)[xéé -2 XFW/”)]
Sfuwd P was éir/f/fﬂf/’ e A/Z(/é J‘Amm "//mv/
Y8) [Bh » BPA)]. Se M) < ALH))
provided As PH) .

Mc I b g_ﬂ__O_Z_z always Frne Hhal AC FIA) .

That s wA/ we need B oassume . [Take A= 20
Tho P Q) = {B, 01,621,118} so A¢PA.]




1@
(h3.3#5 (a) Take A= B, Then OP)= §p} ard A< AP
|| because b < S

L&) Tate H= {P #3) . Thew |
W P0) =58 #6580, (F @Y and agaty
| A PO becanse {4, )] =SB, B, A8, 4]
g; __/7@_2[6: It ;s Frme Thal pe W[ﬂ) Sor any sef A

U pult Hhal /o a a////wmz‘ sﬁr/,/

#Q‘%a/#mz‘: Take Y = (142X)/(x-]) .
%“ Swppose e 7S a real srumber Sech 7Zﬂ/
&5) @f}/g o ) - 5. A/o.h)/“s {oie/’ - AZVL
G/'/'/)/é/'z) = ] Sv Y+/ = Y-2
Ll So [ = =2 — 2 (m/rﬂﬂ//c%/lv? .
Mence 1F  Hee exisl, u geal numbes g
cich Hat Gr0)G-2) =X, Hou XAT.

Sy s———

¥ SPSRIETY CECRSTy E—

# X{ Hint . Toake Y= (X+Sx>4 )/Z or (X - \/xl~¢)/z
J(We 7-ef fhese values by 50/0//7 ¥ " XY+/=0>

#/@xﬁ]ﬂ) S;y)/?p;-e 4/5 and a/C, Then we can ﬁnp/ /ﬂffjﬁff 4
‘é ﬂn&/ J such 7%%2‘ b= ka oand c = /.4, So
g’ btc = kat la = (/<+/). a a/{bﬂ)

4 So if ﬂ/é and ﬂ/c') Then a//é/—c)

#(5) 9‘77“5 ﬂf/éc and ¢ #0. Thon we can Fnd
;ﬁi an /;1%2/&7 k SM[A 7%/%2/ Af-z /( ,(/ZC) : S}"Z(f
” e #0, 1 P ows Bl b= ba | Hewe a/f .
“’ So /76 Ac/éc 4nﬂ/ C O p 7%2/7 4/é

E
f



e

('/7'5'3#-?5'///»1f-' Take Y= 2x.

54-34?'%/. 5%@—6 (V) [ Pl RE)] is Frue. lel X be
| an ﬂré/fm,}/ @/emmz’, Then FO) A A v

foue . S Ph) v true and Q&) s Frue. Since
X was Wé/'/rm’/ , Fi) s True drall x.  So
(V) PE) s frue.  Abo Since X was arbh/ frary
&50 v Trae %}’ allx. S (?//f) K&x) ic frue.
Thus WO ~ k) QO Js Frue.  Hence
WL P n Qo] rmplier U0le) n ($ A6

Wow prave (4 n W) 60 implies (W) ron Q6o ]
and you W/'//je/f He w@/é/e‘/rﬁ/.

Ho Ll xe 4. Swce A8, i} folws That x€B
| H/so Since /)EC) /7 74//W/S‘ ‘7%%/ xe ., So
x ¢ b5 {41/2/ xe( Tlhus X€ BNC., So //
xe A, Theon Xe€BaC . lewce A< 8nC So-
L ACB and AcC fhew A< BC,

4 |3 We an ///ﬁ/z Shat! <8 Ll C be any sel

| Jake an 4ré/"/rar/ element X of .  Now s*y ose
xef . Hen xebB becauwse AcB. So i
X ¢8 . Then X%/) (zoni‘rﬂ/m//we). Hewnce f
xe( and x¢ B, Hen xel and x¢fd . S
Xe-C~ A /m///é.r XE LA Jlewce C-B< CA.
Sinee C wan mé/"'/mzr/j Wa %a\//ow.f 7%%/ A{

every sed C, C-8<C-A.




uez
Ch. 3. 6419 g’ujo/z).re AaC = BaC. Jhen (A-C)ulc-4) = B-cIu(c-8),

/,aZL xeh . 7ben e.z/Z&r xe C or X¢C

Now +£ X-éf) Zien x¢ A-C and XEC-A , So
xd (A-CQ)ulc-4), Hevnce xé B-OvE-8). Sb -
X¢ B-C and xgc-R . Smie xeC and x¢C-B,
i foows Thal xe B

And £ X¢C:) Then xXe A-C . Since A-C <€

| (B-C)u(C-B) , f Sfolfows Thatl Xe B-C or xe C-B,
Bmzz xféC, So we mus?l have Xe B-C. Hewe xe B
| So w ellor case xe B S A<B,

Now let X€B Thew eBher xel or x¢ C agaﬁn
[F xeC , flen x&(B-C) and X¢(C-B), So

x ¢ (8-c)u(Cc-8). MHeww x¢ B-Clulc-A), So. . -
X¢ A-C and x4 C-A. Since XeC and X¢C~,4)
f bollows Hhat XxXe€ A .

| Aad ,f x¢ C Thew X€ B-C. Since B-C <
A-v -~ ; S lows Yhoun? xe (A—_c>w xe(C-A)
Buf X;é() S0 we amusl have x e A-C. Hewee
xehd .  So su e lier case xXeAH . S B o/

\Mevea A=8. So f Asl= BaC, fen A=8.
W (This is proving 4d) Hhe hard way.  Notree how much
shorler | The previous /rw/ o 4W) was. UWe Aid
ozeea/ fo wse 4&(07)) 4 (b) and Wy ﬂs‘:ac/ﬂ//'v‘e /oow
Sor 4 ; bhowever. So it wasn't fé’ﬂ/éy Tt ;40//)




If
I

f§|
5434-#;% 52/‘//70—94 A< B ﬁ‘lﬂd/ z4¢£ Then we can /AH/

é; AN e,/&mgﬂ/ X, & ;4 .S"MCA 74%21 Xo #C (éeeﬂé“?
A QSC) Now since #_C_é’/ Xo & B, So
Xo€ B and XedC . fevew BEC. So  if

ACB and A EC, Hon  BEC,

S —

#7 Lt g PUnB). Then C<SAnB. So C</
| and csB. fHewce CePP) and Ce PB).

W Thus ce PADn PBY - . .- (1

\ Naw Lt ce PN PB). Thew Cellh) and

4 CePB. So cch and Cc B, Heance

| £ A8, Thus ce Aok --. &

L P () & @& 7 Pllwoe Hal  PHU0B)= PHIPE)
#8 Sappose A, Lol CePH). Then C54

”z S A B, i Flwe thatl C€B. Thus

| ce?B). So P IBD.  Thus

A< B . /ie Ph) € PEY - --- O

Now suppose PH < P(B). Then CE€ PH)

| implies e o). Now we know Aal A < 7H)

| bécawe ACA. So AEPB), re. AB.

! Thus @(A)QV[@) /m//fé.r A B, .. /2)
U B &) i folws Thal NS B S
PA) = PLE),

#7 S’M/;/,?as@ X anﬂ/)’ arée ad/f/. /71,544 we cam%zt/
mtegere k and £ such That x=z4+1 & Y=24+/
L So i xy = (2kt1)(2841) = 4kt 2kt2li) = gf2klikil)t)
é: ts odd . Hewnce £ X &Y are d(/// 7‘/1.2/4 Xy ;o odA




ACo)

54,3##{’0, gz/y;/ose n iceven. Then we can Fond an //7/(276/'/(
\such Thed n=24. So 7n’°= é&é);: 2(4é’°) s
_j:fgue/z. > L o 5 pen Hiv. 71° )5 even,

ﬂ/m/\) -SM// ose a7 IS /Mf Z/éﬂ__j Thtr. wWE can Am/
lan )nféje/ £ such Thal = 20r) So

| 72 =" @lr1) = 8P 11d% bl + 1 = 2 (404 6L%30)4
\/S odd. Hevce S n o w10l evtn 7%&»1 n? éﬂajgyﬁﬂ,
This m o even i 03 0o even

2. Lel x e .= '_foy/wé x#/.  Take Y= X/X-1), ThenyeR

#
| Ao X+Y= X + )</ = X% X + _X__/
X - X~/ X~
- XZ XX = XY
X —1 X/

So  if x #/  Theu (FveR) (Xx+7=XY) .

fow scppese (FYER) (x+y=xY). W x=1,

Yhen we wonld ‘7&/ )+Y =177, Jhal 15
|+ Y = Y. S o |= O — a sontradichon.

Uenee +f (FreR) (x+Y=xv) Jhon XH#I
Thus  (Vx) [ (Tvek) (x4y=x¥) e= x#1]

# 26, (2) 52/*///‘/0-?& 3/71 and 57/7. lThew o ke Z Suck
Thal n=3k .Since Sin T leZ such [haf
n=3k = s/ Since 5/3/ s/k . So Jme7
Suchk hal k= 6m. Thus n= 3¢- 3(sm) ~ /5m.
Hewce /5'/ﬂ. Now S&L/)éf@ 1s/n. Tl
Ime? suchk 7hal n=ifm,. Since »n-= 3/5)

3/n. HBho since n=5/3m) &n. MHewew I1S/n
h/// 3/n and s/n. )’ / /




Ch54 #26(8)

Ch. 3:5'#?!;

S

- Su—

NS
¢/30 and /0/30 bul éo//’so . Soe
é/?’z and /o/rz Aoes nol ”’74’ é&/ﬂ,

xe A and X € (@U() .
/44’4162
[ Dystributsve Law)

x € BnB)u(AnC)

lel xe An(BuC) |  Then

So  (xeM) n (xeB v xeC)
(xe A n xeB) v (xeAnxel)

Se (x e AnB) v x€(AnC) .

Hece AnBu() € (AnB)uvAnC)

Lel xe AvB) -C.  Jlhin Xé*//&ﬂ&f?ﬁf-(_)(ﬁ'fé‘.

(xé/l V X € 5>A(X;£C> ] s

(X€An X¢C> v (Xe B Xﬁ(.’)

Voo (xeA) v (XeBAXEC)  becauwe XEA N XEC

fM/;//e: xe A . Hence X eA or Xe(B-C)
xe Av B-C) . Thus (HuB)-C < Av(8-O.

So

( Distriputive Law)

Lel Ce PE)v PB). Then CePH) or C€PB)
Se C € A or C < B, Now 1f CeA, Hen
C < Avb . pnd CeB, henw cchvB, So
in eilhor case ¢ < Av B, ce FlAvs)
Honce PRy PB) = Pl B).

=

ar

S (X-3] >3 . Now eilhey X-3320
(X-3) <0 Call Tese Case W and Case (i7) resp.

oS€

Case [1): X-320. In This cate [X-3]= X-3.
So we fnow Thal xX-2 >3 X > 343=6,
. X%= X.X > 6.X éecau&e X226 . So xX°>6x



_ '@
Ch- 35H#p, Case(P): X-3<0. Tn Hhis case [x-3]= —(x-3).

So we Lrow Hal - (x-3)= 3.

/

(-x)-43>3
-X >0, S X<o . So X <o, - '

Since x% >0 and £X<0/ 771 %//ow\c 7/&{/ X°>4X.

So 1h eilher case 7CZ>5X. Hewce 1 /x—3/>SJ

//%aw X% >¢x.

%fﬁi /mf.- X x = X{X‘H) , Now observe Thal
eﬂzer X /s even or X+/ 18 evén

#426 (2 The "/roo/”/'s not Comf/efe — so /s Mof'mrrea/.
| () The "fm/” was done é/ 5/7///7/}7/ The problesm 17
fwo cases, We want 7 prove P - &, e

3f//7z P nth Fwo cases B v B
() JYes, f tan be FLixed
(d) The Htorewm /s 4ar/€r//, We will #rx 7252//7?/
F/rszé) Jot wus siafe what was mg. In case {
- we Aid nol prve "/4%2( O<X . Hod /n case2
we ﬂ/// fnoZL/)rW“f 74;:,’2/ X<6, Remember we

have /%/Drm/e oc X< é In each case,

: Case L) : X-2 =20, Jhen

So CZéc‘/réz x<6. Hlso
sinee X-320, X =3, Se xX>o0. #&wcg /& X<6 .

Cace2) © x-3<0. Then ..

So o0< X, Alco

since X-3<0, X<3. So X<6. Mew 0<X<E.
Seo /N efber case we yaz" O X<C , Hence The Theorem /s True,

#13/. Tthi's was a/reaayy Aone 1h §3.3#/ - "

[} P




Ch 3.6 #

o . —
P —— & p—

—— ==

s
Y SRS SE—

R
=

i

1

i

L () Lel Y= X/(X?'—/—/) - Then Ye K and
X-}/: X — X = XZXL+I>»f)<
X/ X224/
= X = XETT AT XtV
X*+ | X %1

So for '&VW/ veal ncimber X, e e/xwils 2
rect]| wumber Y such Hhal  XPY = X=X,
(A) S’Uf/;ose 2 Js a zeal umber spch Th al
ij = X-3. 7P
X*3+3 = X. S o (XL”"/)} = x
Hewce = X/[XL+/) = Y .
So  for every real mumber X, There exIs/'s
a uik’)/“jme aect! oy mben (7 such Hod )(Zyzx-}{

i'.(ﬂ) )4_/1’2_21 Take Y= —/, Thon XYpX—-4 = -XtX~4

= 4 = %Y.

(é) /7///77/.‘ ASSMI«ﬁf )(; FX— Y = 4‘;‘ 7ZW -(Aﬂh//%ﬂ/

§a.

i

'
i1
il
paﬂi

:;“
H

||
i

{1
4

il

4
| 1

5 = =/

$9.(a) Bint . Take X=2 . (A-B)o(@-A)=Avg=/A
() b - hd B=As . ACA= AAAA) = f

;(c-) Won b Take  Ci= AAB . v Thenirs, . = Fin
i ,

AasC =< AA(AA5> = (/)A/I)AE» (Asso(. /m«d}
= ¢45 = B‘\¢ = (famm.ld/u)>

(@ Unt: Take B=p. Then for any CEA,

BaC = AaC = (A-C)u(-4)
= A-C) wg = A-C

q[‘/) A= Aeg = As(Cac) = (AaC)acC (Assoc. law)
c

- (Ba )45’ - Ba(cac) = Bad = 8,



Cbh.3.7#

/

46
(57(/5/@/4[6) ZIVZZ A= UF.

4. 4 -

Ced.  So  xe §x: TD)(xed mméo’)J A

Supprie e B el xeC. Then xeC and

/ﬂ/{ncev// xe C, 7%&»( Xed. So <A,

(Z) Lel B be any. sel  such ’/4;&?‘ T e Wﬂ?)

/) =

'%6 m/of,, Z//M (ﬂ é’r/n/ (5> A 7Zen , 9;00@’) R

and ' (8) (5‘ cPB) > Ae 5)  Now Fwe
fake B=/A 7‘/% we fnos  FEOM), so

N L thos Hat A<

5 -

g»r%;na/ resnlt /){4/ Wé ,/m/f/ , Men

we il gt 3 PU) and

(v8) [gc PB) > A< B)

M Ahat  Ah’ Hewee A=A o
Sz There an@ one sel A That Saf/s,éef [4)4’(1)

Now < e (FA-B)n w(An@) I CESA-B
and C <= ArB . The m% sel MZZ/ 7%24/)72)/6%2/

(s J.  Se C=g. Thus Ph-8)-[FA)-RE)]= 4]

Then (VD) (De 752 =8). s_q for ek ceﬂ
Ufc: ce? } //wwf /}-@5 o

(Un /;Wfss) ' 5//e,4w ancthes set wl

ﬁ/s'o // e /a,ée A= /‘) | dn/ /I/t/ /7/ //175 72{!

P(A-B)— [d?(ﬁ)i_:ﬂé)]m ={¢5} Le; /mve Sty
| First observe that PH-B) < PH) becanse

A-B8<h. BSo PH)-PB) = FRA) - PAB) .
So  PH-8) -[PE)-FPB)] = PHB)~ P@rB).



