P.Set U Soludions] Malh iz
| Fallzols

@ Blow et the privus apto 100, dar sorted by congpute clam.

O wod)

L wod) | 19,37, 23
Zwmodd | 2, 11,29,4% 83
3mody | 3

Hwmodd | 13,731,672
Swmad) | 5,23,41, 59
6 mad9
Imodd | 7,43, 61,29, 97
Smod9 | 17,53, F, 39

There ane at et fwo in each clay exccept Omod9, 3mod9 Lhwmed9.
I fack thene clamo have no primes except 3 itsell, becoun
any such Mivw would sa/fmpy p=0,3,006 wd 3, ie. P EOmed3
and  3lp. So 3o theonly such palime,

Z) &) 55%=30wmodb2S
(=) lUx=bwmodlZs
Ling the Euelidean cdysithing:
[4) = (125)- 11 (1)
3= Bk (0- 2[4l = 23-(n) -7-(\zs)
(11 = [41-13] = 2-(125)-34-(11)
Hewte -34:1l =1 modl2S. So
X = =346 mod |25
le. X5 =204 =44, p.t/s



so  the spluiony can be exprewed eifie by

Jxaqémodlza c L)(E‘H:, (F1{, 296,47 orS4b
mod 625

lo) Since I diwder 1331 and 55 butnof 30, they
congpuenee hew (no soluftom].

@ a) S“P-PW that  y,,uz ane both tnuens of v wiodulo 24.

Then comtides P vumber Y ¥z, e Onthe one
haud

Y XY = Y. (¥4d =Y, wed2H
but o the othen

| Y ¥y = (VX)Yz = Yz windzy.
Henee  yisdawod2H  (buth ane congeent o 9.xys).

b) Notice thak i? wxy=|wodz4, they ged(x.24)
wiwst divide 1, hence  ged(v M) =1.
Conversel, P qcaQ(\cquT, Heu the equedion
v+ 2H4z2=1 hes a solubion (4.2), and 4
B an et of x wodilo 24.
S6 x has an inven ?P and ow[«, N @J(MZHFL,
e iPand gl x o not chiviible by Zor 3,

So we. Mw;-l-'ahﬁ inven sea -%-, & 1,57, 11,13,17,19, asd23 .

p.2fs



Each conbe Dund with the Euchidean alysithm .

@4)  (5) (24) ()
[4]= (z4)-4(5) [3]= (24)-3(%)
[1}= (s}-14] L11=(3)-21z]
= 5(S)- (). | = 7(F)-204)
0 Ssinvenwa 5. 0 75 invemca .
(zd) (1Y (z2v)  (13)
[2]= (ze)-2(1) [I= (24)-(\3)
(1= (0-S1E) I [73= (13)-LI)
= [H(W)- 5 (2u] = 2:(13)-(z¢)
o LI invene a il | (= [1]-512)

= 6 (zu)-11-(13)
o 13 fnvere v =1l (o1 (3).

AL Hiy potnd, we can save sorme work by notadng hat)
wys(, +eu EEy)=l, Sinee 13=-ll, (F2-7 aund-
192-5 and 232l we can fnik thetnvenasd
thee Dom eanlior wok. Rk

X% KJI 5 7 W13 1F 9 22
invewse | ) s F 0 (3 1 5 23.
X Cad )

So modZY anithwicte hea a shange fmo(w#, each iwverkible
elent o» th own tnvensc.
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@ a) Let L=demlab). Supposc gedlabl=1. Theu P some

XY,
oxX+ by =1

=> axL-’cbyL = L

= L=ab(x E+y %)
so L & anudtiples? ab. Since aba g conmon
muliple of @ 8b, W cant be shirety omedlethian Lo
hence L=ab.

b) Suppese that N i a Commion nuftiple of ka and lcb.
Then § o divrsibl by beth agud b Henee 6 acomes
mulhple of a and b, so N/ez fomlad), s
N7 lefomlab). Tho shows that iP Jebom(adb) na.
common nawltiple o fec and leh, Hhafl it must necessand,
he the foent one. |

Now, k'QCM'(&.b)/(ka) = /QCM(GJ?)/C( -cuneed

le- Do lao) [ (leb) = dem( a. b)/é. 50 be:Lemley)

4 convnom Wlwfhpleop lea, & leh. Py the previos
pmaq/laﬂlm it 0 equed b the Lecut conmon multiple.

c) [_e,{‘q= ch(G‘lo). Thev 9cd€ (—%‘- $‘)=1 since
P

¥+ 39=1 hay asolufion, "By

W g Leml a. b) = alz as clatmed. ‘2;‘-1/5.



@ The numbken (ab.ct) wmt bea mimidive B thesara.
fl'dp[c, So we want }Vﬁ“&?wj 5,4+ odd ank whHh vio

common Pacton, such thet

2o (ST 1o Zef=stl

Uning  PSetZ, mobluu 3(h), one op-Havt'm s=%,t=1
siice teu ¢=5 givey  ZeTmsEL

So a=3 b=24, ¢=5 5 ove solution

Other soldhions o the eqn. © 2 = s+ flow HW2
A wicw soluhions o aeb=c, Foqemmpl_c,
Z-13 = 1353t
cyivey Fhe stiehon  s=17 427, hewee
values ’

a=Ft= I3
b= 2 (F:7Y) = 120

c= BEFPA 13,

i anothen soldion .
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