QUARES
QUARES

— 200 SHEETS — 5 SQUARES
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COMET

HONBWWK #7)

3.1}

TALSE ,
2l p s refered fo as the hypothes s

(L) FALSE ,_ |
—bl The conjrrqpos(ﬁvc ot P:)ol (S ’\z&r = ’\/p

() FALSE
The wnverse of p2q 15 PN~y

(4) FALSE

Since it h&s fo be Twe for all Poss: ble wlpes of i, one
£ R 7% L_ iS5 Uf It OvJﬂ
(e) TRuE

It s em008¥ _1Lo Fmé{ one ThQT ngp'rej wn”‘ )

3.6]
(o) Gonsider x=-3. We hape x*= 9> 9 , howeve » v
X=-3 £ 2.

(b) Consider a-44. This yields nf+n+44 = 1363 | which

(s ol:vmée_ by 44 (1%63/41 <43 ) , so (t is nof prime. A

(d) (onsider 413, I checked thet it prime b

divid! ng i b Ever vime Number less than
MN3f2, = 56 5 e resulT never was an :’nfeg,er, So
R IS prime.

() Teke x=18, , 'Cl@@lz they are one?ua\ infegers

Iso no+«ce M& >< =36=6% (s a perfect Sposre
ﬁow@vﬁr nevther x or Yy are perfect Spuares. T

(i Consider a. real nombesr ><<’1 o X=C Even th ou
"l f}>(l) w(, den't heawe R* Q,’(z b:i;awSe ?i% ZS> ;( 08’525*
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3.1

oy

0

an‘ :% & e W‘i‘f"i?if’g o - "
‘i@\n ATe Ry M (S %u‘i’?\ s*?“ Ak a’zf(:/‘ 3(?' Some "‘T’e%ﬁf K.
/’ﬁ‘if‘i’ "'\ii $2y By L ldyd - h\";}.‘{*'{ b Sorms :“" n £
e, 1 - N A T : PIE
D5 odd wnd § 15 odd - Then pra b even.
i
. i . RS IRV ./'1
SINCe [ 13 odd , we Cart w1 it &s P }\4 t 1‘/
A .o N AP (5 - ‘3 d
liKew\5¢€ qg 5 odd 30 b con be rewriflen as g4 ?f i
i o 7y A e Y A
s’x;w; Ind fi% - fjf\f,ﬁ i a;‘:xg‘i {
ALK AKgt L
B [ ,
= e { 4 + hzf /E }
2 - s / - i ' x\g“{p PR -~ Hei
Bot ke Ko s oan inigge, WINECTY Can b Qe
Ky, suwe have
T uf 4».,3
‘\.1\;3&1:*“:, ORI YR A LV i/‘\’\ﬁ*&‘c» AL A ARSI
Al vl for some nleges K —
i « - 51— itea 5, ¢ {
o Udd @ ¢ dd , then Pa s odd
k

Since both P adid ¢ gre odd {k{fg Can U rewrd
ir;'” Zg':/;?' [ and I(;lj)f : QKZ-(» 1. 50}
Do s x2ﬁ14r‘?){2%{2§4) )
. GR K, + 2Kyt 2K+ A
Now ZK/\*ZK?/L/l = Z/(K/]*K%)‘i'/\
= +

which
of the pPeg <).
OV\ ‘H’)Q o‘\'hef h&h&/

IS Qvew .
even, numl}er
odd nombey -

WIH\C‘L
Pe

]

[Tt

[.e.

Pe (s odd .

IS o OO\A nUh’\l?'CV

£roes

3

CSG’Q S]LQfemenfs o+ *he JrO\o

2‘(2/ K,}KL)
2 Ky

con55+s of H’lﬁ @dA +(OVL o( Qv
an odd noember, which resolts {n an

K, +(2 7t
lerKK)&)

[T
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3.1

() I D s odd and g is even, then pre s odd -
Proot . Writing poas 2K and Q@ «s 2K,

we hed e,
tg = 2K, +1 + 2 K
P Q‘" Z(K K;/)
= 2 K3 L /l
wh Ko=KitKy 15 also an (nteger Mow, since
o mﬁu/rv\ebe, “7\ ts o/c]:/d “l m = 2k 1 for ?ome_ K mfegey}
Pre = <Kg e

(S Ob\uous(y odd . 7

. L5 R
39 i /\ ssume e i“s-\\i{__:;v.gfé"‘x_-eg-e_; & re h‘/ve,r__’vg feutologies o €§+Qt7.«;Fa s

(o) Hypotheses  r=ngt =g

Conclugion v =~ S

. —————~d |
?VOO(I' X O£|r: uto OS\ [\p )G% < e D A Pj on the Zn hyp"ﬁeﬂﬂ

At Ps &G s =t
50, we have the h\/pof‘he;‘eg: rs Ay g S~T
% Using Jrqu’ro(ogy (p :)Q> /\(cp%)r)l S (por)

we conclvde-

_zf\ft
Yy = 0

(b) HyVOH\eges ~, (rvs) =t
~&

Conclosion,

]DVOOF: * ()Sir\é) *O«u’rplooy C(\/CF N (p ?c\})l = ép wWe gej

A (st = A (rvs)

By DeAAoranls {QW we hQue rv(m/g) & oy A f\/\g

% Using JramLo(oS\/ (pre) = P we et
~r ANS S A Avr P g

v conclosion - ’\_”L/\(VVS) =T = ’\’5_ aq

oM,

SiN
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|
39|

(] Myplheses. o ~rad, P v oS

onclosion  ~V v W
Vroof = * Using +au+o]og\/ {p=g) A (¢or)] = (p:)r) (1)
FDees v ,~t 20, VIS
S DS ~r DO, VDS (%)
Teking the dectology  C (p29) e [(~g) 261 ) @)
oS =) S vy , SO we howe
SDer ~r0, VDS
REOP(?f\/m@ f&ﬁo(og\{ (M)
Sy |, ~r20 ,VIS = [ s2v , v>s |
bt Ls»0. vasd = ([ v 2 u A
ot v S /ogk&”y_ equivelent o (vv V y)
(see teble below)
I s vo0u| 9 [~V
O | O / 1 17 1
o I F |4l 5
/ /1 O /] 1 4

S, we cen Conclude,

[f:)ws\wr:)r\ff ,fvf:go,(/:)s) =2 v \/,w
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. | | ,
Vove: There exists o vational umbern st w4 %q =1
ls Um@l’u{?

Foof [T is enovgh fo find one n which sehsfies
the given €puqtion . '?mdmf that 1 cen pe done
by So'v\‘ﬂf the €QUQ1L;'OVL‘-'

N % n-"1=0
W»\IC\’L Can be Solyed bS\.(‘Léb ‘H"e_ cPqur&‘JF/'Q FO*’I’Y\U[Q
wuy t b (Fr A

- F (3T
EACEEY

=
S
A

n,z = AZ/
SO 6>/ +QK(QQ n-= , we havg . i’\2+~%m:/[ Qv’\d/
Since L 1S %z“ﬁonq ) thfi SfQ)reme\r\J( s True .

Ul

The choice of n is not onigue beuguse N=2 also
setisfies the €q>u&f¢'ovv and s also retionel.

A8 Pove K % < 2, then x<A or x22,

Froof We will prove the contrapositive :
£ x71 end x <2, then & 52
For the mﬂ?UQ("f\/ x—f%,—)Z , To meke senge, we need
fo exclude fhe case wheny %=1, S we will First
prove that f XD end x <2 Hheqg 3972

CONTI/VUESWV.
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48] conr

W hoye x> and x<LZ
Stor T % from x L2
we cen odd X on both Sides - x+x { 2+X
Ix < 2+X
Ix-2 < X
2({x-1) <X

Since x>1 =2 x-1>0 | we can divide by X-1 and

li

the dicection, of the inegue {fy oesn't Chamfez
X
2 <5
So, we jest showed thet f x> and X <2 25> 2

14
ow , for the cese when x-71, we can Qha{yze the.

i Lo, £, which complies with the inepuality.
X-=1*

S6; if we teke the con-i‘z/&po;,'ﬁ\/é, we proved thet

%5 <2 2 X1 o x32
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4111 Whet s wron with each of those “proofs 7

e The p (Qr with this rom( )m if ]Lr

— f&le é from H\t Q-&\\/’”DT’O’AL he conclu

The correct w y of doin T would be to @gsume JthJ(
fr&\%cxs /23& o?\nd then cg'igndude thot m s odd .

Another valid wey Woum % prove. the fonh’&posﬂﬂ‘/ﬁf
(€. ~@2~p. So Shou be agsumeA et m s

not odd and then conclude thet m? 15 npt odd .

) Here | the contrapositive s bufa proved. .
C\/a)\{y\(\ g 'S K.

L’ /lq-; P«w( or WW &  Coun ;c EXOM })l() There do Ho?L ?_( 2* K
: h nt ¢ such thet @®tbc
congecytive €ven N Chers @ bjc s
| e £ on ke, ;
SO‘ : Lef; tind @ Coun erexomp ¢,

I such. intepers exist end they are consechive,
one JHOU 4 \76 able to rewr'te Théem o<

Q=20 220+ ¢ C=20+ 4
let'c find Hhe velve of 2 st @2+ '=c2
(200 + (2923 2) = (2244)?
A0t + 4B% 8R4~ 4B%416 4 4L
G- g,k -12 =0
. A (fLEEG G )

A, =3
by =~

SO, 6\/ +QKl.ﬂ8 Q:é/ E:g/c=40 LWl hove
6L §? < 100 = 107

which s e COUnlLerexqmplel S0 the Stetement 15 f?n(s“g

B
RS
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VA }Erexo I
= 4ﬁ %Oé/iu(;: ég;vinf/z Eoggnsecuﬁvg n 9506”& s divisibk 1g\/

We  wil| JLX Fo pvove thet £ a,b,cd e qre consecu Mg
integers, then
tb+ Crd+ ¢ =5k , for some «QL ‘lmtfgﬁlf\

Foof - Since qbic;d e are constcutive, we con rewnte

4hem a s
Q=Q 4d-a+3
b=ar eqt4
C2@12

Sol Jhe sUm  becomes

e+brctdte +(<9*j10(az+?/)+ (@+3) Ha+q)

C?cw?v)

Since ov (s an (Y\Jre er, (&t 23 15 also @n mf*?jger arw\ b can,
be rewr lfen, @5 . (elss an |r\XL-€ger) o we houe

@+brcrd+€ = S , meZ

Aobd

Q
5
)

So, the mitiel ctotement weoc Troe.
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.7} A aB = (AB] v(BW)

;

(&} Venn :\;rax fo - //.lxé}{,;

4) AsU!
Ao

_ELZ‘[ Which  clotements ool eneble fo conc ode thet xe AuB?

and - YES
(ol {%i,CA&US‘; é%gﬂ(s staiement fo be troe both xeA end

XGB (/\(&Ve, bo be 1’#(/6) l.e. X W{” Ee EOHL l'VLAQr’NAB,
0 xe AUB,

(_J;_\N xeA or Keg —'YES

for the stetement To be trpe 5 enoogh for
Eicﬁe(.:gieA r)ro ebe tre or xeB 1o be +/Le - So at leasT
X will be either (n A or B C(or both). So, x wil
alse be ™ the union , [e. Xe AUB.

CONTINVES--
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ﬂ, 14 | CoNT

(_C_)( \F XG/\} then xeB — MO

BQC&V‘&Q ‘HHS STQJfﬁmaq,,‘)r w;‘” ﬁt” 1§€ Jr/’(/€ wkem
e hypotheas and conclusion are false, <.

A I thet we couldnY s
‘ﬁ?{z ! ;nﬁél AX 5 é@ n thet coce Qy

) K xd4, they xeB —YES
The thee coses when this S%@Tememt will te troe are
/\’CKQ{A> andl “{)(6@) which 15 egu{volevﬁ To  yeh @nb()(gt/g

~(xdA) ard xeB which 15 eguivelent to x€d ond xeb
xg A &r\d Xc—g

So, in @ll dhee Cases x 15 alweys either 1n ,4‘3(/ B, or éoHL/_
SO)We cen conclude H‘fcﬁ X AUE

g/lgf Fove thet H\eﬁmp‘l\/ seb s onigue.
Woof  Suppse A and B ax empty sefs.
5 We Know that fhe empty set S Yhe sobset of any

\\M\ other set X, fhus
o AS X BX (%)

Specifically we con feke X=B , 50 we gd
ASE.

Howevey, B s also an emply et So
B < ¥ X

In petficoler X can be epual To A, so
ECA (%x)

So, by (%) ond (%) e ge,Jr

A=B

Wn o’rke/WOVds/ the .emPl\/_‘Sef i; ‘_vm'qbe_ o
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QZS ] Find| U 2 and mge,—‘% for each collection J%

UBG% {L4 /“

> Ugeg - (1,20

} U{c1,243) ofea il

Ogeg, = L0230 0 (T, 10314

when v 200 we hoye me n/) -/

N\ 2o0

S mBeYz: {/ﬂ;

4) BH-{(HE) aeN}
UBe% {(aB)) oG] o
Usen = 1 (1,20
Meen - L(121) AL (11400 0.
Maesy = ¢
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¢ .10 l Frove or %)l"ve ¢ Counterexemple.
(e ) A‘(B 2 Bxlﬂ

This S F@lge, To See 4‘\)5/ teoKe the following Coun}%er€x’@rqpff
Agsume ¢

A= Lab
B{c 4

> AxB-= (o\,c),(@,d\ (6,c))(é,d)}
BxA = (c,&\/(c[b),)(dz&),(é\,‘o)

[bbviousfﬂ AX.B + ngl , so the ;ﬁafemeﬁ is folee,

(4) (AxB) L(<xD) = (AuC)x (BuD)

This s VZQ(S-Q. Toke the counlerexample where the sets
are defired os folloywsS:

Acfed ge{b) Ol o{d]
S Axb: {(e,b)] Cxp ={(c,4)}
> (AxB)VO (D) ={(e0b), (cd]]

Mow  hoC={g.c} and BUD:{bd]
and  (AUC ) x(BUD ) ={ (ab), (ed], (ct), (c,d)}

Cles
carly (4<B) u(cxD) # (que) x(®uD)

so, the jnitiel cfetement (s false.

6. 42‘ Find &Qmp\eg of relotions with the Fo(fow'lr\g frapefh'as
(o) Reflexive but wot S\/Mmejfh'c end not bansitive.
lefine R -1 (gb) e RxR| o b+ ]

# IS reflexive because for «ny nomber I K<K+/
so HRR clway s.

A ' tri¢c because e. = L-M,
Cﬁeafly NOLS:,\/?‘A; V(DI‘*/I] =12 S/ Lu‘ef‘? z s n]mg releted o o
re. A s nof &ha“@/ ‘H\B\Yb 8+/l__— 40._ o
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612 ] (a) CONT.

X H is NOT fren sifive

5 /R/ EX 176‘0:\()56 5 < F+4 =8
FAR 6.2 because  FA<K6 241+ 2

ot & is not releted to 6.2 , i€ § is not less thog
6.2+1= 7.2,
(_b_) g\fmmejfy,'c, bot rob reflexive and hd tansitive
Grsider  A={ (o) RxR | la-b]> 4]

where o] is the ebsolute veloe

R H (Y Symmeg‘l”,'cv
We'll shaw Hhet l-{ & N b, then b,
gopﬁoge o, N b, | then la-by ) > 1, which means
t

v
A e,

MQJT - &,- b, >/ or ~(a-b,) >
& -b e, or Ly-e, > /1
= -(by-q,) >1  or by-ey > 1
=) lb-e, 1 > 7]

lh O‘H\& WOVdS/ l>/| fA/CQA_

% I+ s NOT peflexive, g, i« not reletcd to itself,
|<sz,r<<2,1\ = (0O which s aot rgreQJrer then .

¥ & is NOT trensitive.
Teke @s coomterexemple: &=% b= 31, ¢ 15

e, N b, ( lerbyls 41 > 1)
A

b A C ( H;Ac,,l*/lé > )

[7()1‘ &, l'_S hot Vela‘\_eﬂ fo < A(..E’,‘ _IQA g'é oL _i: noﬂtgvee’fer H?Qn’{.E
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gﬁa)- T”&Y\siﬁve, bot noF vef lexive or S\/mme(ri(

(OVISI'd@;/.

* |t s trensitive

We will shoy, thet i€ &, Yy

—~

B - {(g4) e B | 0\<{>}

ond b, @g then. %.@64

Smce @,,B (3,, we hguwe 62/,<é/) ; elso since

~—

B/I 8 C/] Ww-e hQVQ EA <

C, , So clew(y

0. << 7 % K<,

£ H IS hot reffexlve

0, 'S never veloted to ifself  becouse ¢, = XA

e H IS hot S\/hwmejrr,'c

For example: a5 b,,= 10
bu+t pb/, 'S not /’e’Q}'feévfo Q,,/

N
cleer N/ @, B b,
(10> 5 ).

é,44’ ¥ (&16) R(c)d) £ ard=LrcC Ver[lc)’ ‘Hud‘ R

IS @n eQuleeqc,e reletion.

?
% Reflexjve (ab) R (e,b)

s+l = ath L

& S\IMMQ{"H(. 1€ (Q‘ID) E (Cl&}

=  (gb) R(qb)

Show thet (¢, d) R(q,b)

(o,b! R(d) D ard=}+c = bic =4+

& c+b = d+a

= (d) R (a)b)

#* —T—Va,ns]"h‘\/e : ]F (Q,B) R CC[A) g
(xx) a+d = btc &

“From (k) we have_ C= €+A—_{ y _so\m{_r hn‘ir_\g_m, (%%)

(c,d) R (Q,F)
c+F serd (*)

- COMNT..




3-0235 — 50 SHEETS — 5 SQUARES
3-0236 — 100 SHEETS — 5 SQUARES
3-0237 — 200 SHEETS — 5 SQUARES
8-0137 — 200 SHEETS - FILLER

COMET

614 CONT. ..
K= brecd-f &= atf =btre
So (q(@ R (»e,?)
N

¥ Describe the €?uiva\enc_e clesg E(;lg)
Cop £ ) 1 (B3R (&) ] e Al dhe st st
Zed - 3oc
&= 4 = c-d4
So, E(?l,z):{ (c,4) ] C—o’t—“qz e all the real numbers
‘H'\O\*' h&\/@ +h€ir di{{&/ehce ({U’s}‘ ~5€con6\) 6@,(}&\ +O 4
6 Z/] EQIQJHOV\ on 2 XE\/ it >(+\/:2ﬂ;\/ , be 2
[ R aneq. relofion’
¥ Reflexive x R X
KX = AX and since xeZ = xix=2% ,Bh=x

S s veflexive.

* S\YMM@LVI‘C: 13 XE\/ S how thd‘ Y ‘QX
xRy, So X(TYSZ’QL |
yix =28 = yRX. 2t s symebx

¥ Trensitive. 1€ xRy & yRz uwe have
Gx) x4 T % £ yt2=28 ) |, b, Re 2
From (k%) x = Z,PL-%» end From (¥) 2 - 22“5"
&dcﬂing them vp: | i )
X+ ?/92—8+2,Q—5 =2 (k+P Y

bot . R are @l infegers = HrL-u s also an integer.
= ><‘+z,\=0 2m | Mme = xRz :Oe R is Trensitive.

= Since’ Ris SYmmefric, veflexive @nd fmﬁsﬁi_ve,' + s @

rovalonre velatrian a
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6.25] Ron Zx(2\O}) | (ab)ROy) ifF aysbx
__(&l P/th ”\&* K IS G@r €6€uv&'\e-ﬁc€, re(qk‘ror\,

% Reflexve (e,b) R (a)b)
ab = ba = (g6) R (s,b)

S S\/mmeh:’c. € (Q,()) R (C/d) Show (6,6( )R (62,6)
(e,b) R (¢,d), so ad=bc & b =da
= (c/éﬂK(&,g)
A Tvans;tive
6 (o) R(c,d) and (d)R(eF)  theq
(xx) ad =bc & cf =de (x)
Since £ #0 , from. (X) we gd' C= %C,_e_ | SU€$+i+u+;'nQo ih (ex )

aﬁ(;(j./;fcg & af-te = (gb) R(ef)

Since R s ref lexjve ,SVMmeJFVI'c and J(f'ansiﬁve, 4 s an Epowabnce re\Q-Jr.'onQ

_({)_) Describe the e?u{vdencc Jossec corregpor\élih@ 1o K.
The equivelence cless  @re @ll the numbers (xy) Such bhat

& - X
by

éi'2,7" K, S veletions on e set A, Foe or e © covn terexemple.
(b) If Rand S are reflexive, then RUS 15 reflexive.
Voot . If Rand S are reflexive, theny, aRas end

aSou for o€ A, or in other Wol'dg)

() | s JZ = {(QQ)]QGA}CRUS, e alksl)
= ROS is reflexive g

(Q,a | @A

CONS. ..
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5.7:7“ CoMT. -

_@_) £ R and S o, CYmme Fric , then RUS i ’\;“‘;,'mrnejrmc.
Mroof. Sihee Ris symmeteic. aRb 2 6Ra
> {(ab), b0) \QBEA} C R
Likewise {(g/ , (d, <) C 4 ¢ A} c S
" {(ab), })(¢,d (d,c)( e b d € A} < Ro§

= ROUS s symmetnc .

(e) I Rand £ @e trensitive ! thenn, RNOS (s trensitive

'THIS 1S ‘FQtSQ
Q)UH erexample. [eJL A= [“3/61@} and let Rend § be

re. Q*lons Suc‘\

; $ IDKC CRQ
end [;SQE, cSa) bSa

cl Rand S ere tronsitive, bot RnS= {4, (o )}
\ge@;\ro +t/ang;?1\le since (b,a) ¢ R OS,

O




