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Homework | Solutiens

Chapter O
I For n = 5,3, |2, Ao, ¢ as F.no( all Porich in{-cder: f:ss +Iqan n < refa%“fvef(j Prr'me +u .

n=59: 51,3,3,'12
g;gl,s,s,ﬂ}

n=
A=tz §1,8,7, 13
n=20: §£1,3,7, 9, 11,13, 17, 173
neas: £1,2,3,4,¢,7,8,9, 1,3, 13,14, 16,17, 18,19, &1, 32, 33, ay?
“ 3‘“‘:q' 3*.5.7% 2.3 7. 1) = 2-3* 7 (=2:27= 263 = /2¢)
lem (23 3% 5, 2-3%7- 1) = 2% 3% 5.7 1.

Y. Find s,t €Z s 1575 + 11t and shew that they are not unique.

Let s5-%, 4=-5. Then 7-8 +11:(=5) = 56-55 =), These are nof unigue since

s= -1, t=2 D 7.(-H) +h9= -9%+ 99 = |
) Sv!:s{:o.‘.é. a,b,c.e 7. with a,ﬁ,‘al(‘,. .-L_'F a +hb ore m[a-}jvelcy Pr{f"\t,Sl’low that OLIC._

Show li‘j example thot if o tbh are not reio}\'\’d(j prime, then ab need not divide c.
e, 1 e 7 c.+. as + bt = 1. Since G\'C, 36{62

?r_ﬁ:'__‘F Sinee a4+ b are r‘a]oh’vefg Pr.mf_, 3».
c=a<t. Likewise | vce ble HreZ s, c =bhr. Nulkflyl'--\a +he e.cluah'on

<. 4.
c guves acst bet =20, Mak_.nj substitutions Jor o, we have
LHS, ab alse divides (@ 1)

as + {ot - I l::j
ab divides both derms oon

ailbe)s + L(a«t)t= ¢, . Since
— L{ -nu’_-]

For o cOun“Lc‘:‘examPlc, when a4 b are not rtf-\’h'vcl;j Prime.’ let a= 2, b= L{) c

ald and Y4 bed 2.4= 844,
B Let obe T ond o= ged(@b). Tf a-da’ and bedb', chaw Hhet ged(a’l') s )
Proof By Them 2, we Know that Fete T st as +bt = d. Subskivhog for o ond b,

we have da'ss db g =d. Div-aim(cj LH ol gives s+ bt =], Since | is the

Smallest Pr.-:'ri*:v: 'm*cjgr’ we  must  have acd(a',b')zl La Them 2. @
+
& Let abe ', d= gedlab), me lem(a,b). TF & divdes both a and b, show +hat £ 1d.

T s i a rauthple of  both a and ‘J,Pr‘avt that s (s a multiple of m.
a=tq, b= tr, BJ Them g, dsue? so.

rn_og Assunme ‘Hal tib. Then 31.rez s+,
d=as+ bu, SuL.S'h'i'uhﬂJ -pnr a and b 3(*(15 d= ‘f:CLS + tru. Since t divider both Leems on

He RHS , £t also divide: d, as  desired,
Now) suppase & s a mu-f-h‘F]e, of a and b. ﬁ'k;n dj,keZ s+, s =4}, §= LK] Sinea M is He
last  common ""-"H‘Ple' Q‘F @ <+ L, s2m, BY Fhe  Duvigian A'jﬁr”lnm ; a(l,r €F 4, S-= n‘li +r and

alse & mul%.‘rlc of Loth 0 and o Since als | almt) bls, blmg.

Otrem, Tl\en r:s-mi re
m, so we must have €30 D $mg is g maldinle of m. £

-LF O{r‘<m, ‘H'u": Can"‘r‘oJ.c'f--, "}l‘\(’. ml.ﬂ"u-.ull-‘{';’ O'1£



fomev\)ork | Soluﬁons, ch. o . @
9 Show +hat 3cd (a,be) =] ff 3cd(q,£)=l and \c]cd(ﬂ;c)f—".

Proot Frrst assome ﬂcd(albc—) =1, ond ba g of contradichon uppose that either 3«:4(6\;“ 71 oc

jcd("';c) #|. Without loss of 3t_ne_ral:’ 3, +o e 3cd(a; E) = dF . Stace o> l, L\'j e

Fundamental Thrm of Arithmebce  +here i prime  p st pld. Then pla cince dia

énd Fl be since ol“)c -ﬂwti, Sch"ULC) 4 P > 1 - contradiction.

ASSqu now “that 3cha,b) = aCdCﬂ,C)= [ SuFFaxe Ea waJ O}E Con‘}'rno{"c{?on 'anmL

Ej tha  Fund. Thrm of Aridlmetic 4here s a prinie p 5.4,
F‘d Stnce dlbc we  have Pl{,c

3¢o((a\,§:c)=a{ #1, Since d>1,

Then ‘aJ Euclia{‘s‘ Lemma) erther ‘D}L

or PIC -
Tf PI‘ E, then F}a. alse since | o, o 3gd(a,{,) 2 P> ! - contradietion, Then we must
have iolc. But  4hen sh Pfa Since  dla, so 3.:4(5.)(:) > P 2| - contradicton, So in Lacdt

ged (a,bc) = |,

31 Let £ A-s, §:B2C, h: CaD be funchions, Then
{n h(jF)= (hj)-F

(2) Tf § and

(3) If

(4) £

9 e f"\Jec‘f'l'va,‘f‘hcn So s S-F
£ and a are swjed-ivc‘ then so s 310
£ s in\jf_c‘;‘fuc + Sur‘jec'}l’vt,‘f*i\cn There 15 a {w\&nc'ﬁvn .)C
aod (F£B) b vieg

Toof (1) 1.4

":E’,—~>A st (7)) - a Vae A

2€A. Then h(gf)(a)= h (gf(a) = h(g(F()) and (h

So h(jF)(a) :("“j)‘F(“) Ya cA. Thus, I’l(j'F) = (hj)‘F
(2‘] Assyme 'p,ﬂ a

PEE) = by (F)= h(3(F@n)

~e ingechee. Lot did3 €A 4. gf(a) = 9fla,). Then g(%‘(m))r g (flaz))
= 8("‘”" 3(41) since 'P S fnJ'“-‘h'VC, which imPl-cs A, =a,; Since g is InJcc'thvc. T"IU‘S,
a? 5 inJcchvc.

.'(3:' A;‘;un.e -P,J AaAre S“ﬁ@.fk\fﬂ. Le+ ce C Sln.-e

Sirce

g ' suechve, Tbep o4, g(b)= c.
nooe= S(F(a)) = 8{:(&)) o SP is Serjective.

be B’ Stnce 70 s \SJU‘:chaI Jaced s.f. «F(O)-"— L,
lrJ bl-—-)a., This  funeHon is viell-defined ;

£ s sw‘ju%‘vc, JacA .4, fla) = b, The

(4) Assome  f s ir:jarJ\w. T Serjechve . Lo}
Dr_Fl'f\ -':
< ‘F B"'a A HC L” = ID'-_,_ , Flan -FC“;] = 'F(ﬂz)
= - . ’ . i . '
= since I'nJe_c'lLWC. Then (7)) - f(Fa)) = £y = 2 YaeA. and
CFE7) (L) = FLe'w) - | |

fle)=b vien.
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Lot S =R and deFine QN{, .',F a-bcz. Show Fhat -~ {5 on e_‘luivq[ence relation

gn S 4 desenbe  the e_iwvalcnce elarses,
)._”-‘”'F le} aeS. Since a-o = 0E€ L, we haove
“Then a-b e Z = b-a+ —(la-b)e L, 50 b~a -

Then a.-l:,lc-c e Z = a-C =
For ae S , +he giu;vqftnce clars a.,- = {R'i"K]KEZ}

2

3%2.
a ~ o . Sum-nos‘e a,l: e S with a~E.

Now gu,:’;o:e. a,L, ce S with

a ™ o,

a~b and b~e. (a-b) + (b-¢c) € Z, so

e:tvdvodence relation.

’n‘\MS' [a¥4 if an

—ﬂ\emﬁir‘&, 8 re_r)m:en{-a‘f\vc ‘FN' a
2.35¢ D45, -3.12% € 5.972, atc.)

frac CG\), +he fractional Pa\r";" of o .

is

(FO" e.XamP'c.

59. Let S=7Z ond define aRb if
No 3 R S‘m‘hJFfeS ‘H\e re{:quive Aha( ':erImefT-'-: PrOFf!‘f‘IC!.I but net ‘f‘;tt %an:iﬁve Frbpcrﬁa

ab2z0 . Ts R an gim'*/afenre relabion  on S?

for example, IRO  and OR (-1} but | R (=1},

20. Let S 7Z  and  define oa~b f asrb s even . Prove “Fhat ~ ¢ an GAZM3V4(6'IC€ rg(a-ﬁ'anJ

and delermine  4he etmvnlt_nce classes n"n 5.

:;""'E Le.+ ae S, Stnce a+o = Ao 15 even, o ™~ oo, SuPPose Q’Le S with Q"'L- Then
&+t b is even = b3 oa is euen | To b~a. Now Suppose ﬁ;L,C €S with o\~[3 and b'\-c,

Then at+bh, nrc are eved = (a+b) + (bic) = a+2bte s even = o +c |s even, So

A~ C Thu.‘.‘, -~ is ar ulw\Im'f.uce relation,
& = ,.. Se there arc

We  have X = Ea+2i<}f<ezg, Thes, 0=2=4=..., and T=3-=

—

Hwo dl:'*\'nc,{h Uiu.ivafg nce  elasses o 5 | I,

Chorl-er |

,. In D, QX[DIM-\ jgamf_'h—icglla w'na a reflechon followedl ‘:j o veflechom must be oo retathien.

A reflackon tuens +he fiqure over  Hom froat 4o back or vice versa, Doin +wo I"eplcn"—.'onf
’ 3

Pwh b %erﬂ on  the same side i+ 3*’“"*’@0' an, and oﬂJ a  rotahon Kctfs +he FIJU.'P{,

on  +he  Some  gide
]. Tn Pn , eXf'lo-n je_ume_"'rfca"la wl\\a o rotation follawed La a rotahvn muzt be a rotation
D“'\J any number  of  rodakions does not Fuen +he F!'Jwe vver fv the other side | 5o as
nyal.meo[ tn G, +his pvit be & rolaton.
.. In D, i a (Ca " [
" ! e,)(?lﬂ je ""'-'"IYIC “H Wka . F'D'!'RTIPH qnd a f'Cu‘jclo_c'Hoh +4|(En hjﬂ'H'\!r l"‘\ af“ner ara{ef‘
must be o reflection.

The rotation preserves the  zide  (froat or bock) while +he relloction cL\qug-, He side, 50 ne

m . .
ater  +he order, the pet result it @ cfnan\jc of side, which must indicate o reflection .



HW 1 Solwhuns, Ch., | @)
a. I'F "".,r:.,l's are I"G‘f‘ﬂ‘h'aﬂs tn D,-. Q"d 'F,,‘Fl,')cg are rC‘Fn!ti‘ILIDr\.f ‘B’vm Dn, o!(_'#trmme: ther

f‘ll"z.‘P, m 'Pz‘Pg My 1s a wtaton or o reflecton.

So the

Since there are tFhree refle cfions F'—f’)c'-""""‘-'dr +he F,'Jure, ci\nnjes side three Ffimes,

F‘ij‘“‘C ends on 4 d.’chren-{- side From where i+ S+ar+e0(/ and this must be o r‘C-pfcc'Fon.
1. F“lno{ €l€MCﬂ+3 A)B|C‘ & Dl-{ *"L ﬂB B BC b“”L A # c ( "C"DSS Cnnt:f.“af.'\'onn dncs not ha!a(),

Nole +hat R%H =p'= H Rymo but Rqo # Ramo . (Mﬂnj other Fos:"rL\e, ex.am{:l-e_:.)

3. Describe +he st’mme#ias of o nensguare r‘ecﬁl‘-\njlf_. 4+ construet “the Corrcxfano‘-r'na

Caattg +table .

R
1 @ t' ) (L T4 a ﬂ
B3, BB v B,




