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1. let oo oand b be two rFo.st-Hve. \‘vr‘xaers. Prove. that

a d b
9d Cayb) " gedteh)

ore re |or{—fvel~é Prime.

9 let SL (Z)ms [* b .

¢ snoimi [t isheder 3
awd ad-bc=1

@) Prowe that, i# xeSL (@), then FYeSL(Z)

+ —yx=1T here TI—|T ©
st XY =Yx cohere L 1]'

G1) Pove hat y b 9(1, %, € SLD-(Z), then

K%, € SLQ-(Z)
(Remark . You ave (me‘ncd that SL?.CZ) IS o Su'oanm?
of &L (R

3. Let SLZCZ) be as in f?muem 2. Fove that

1xfo] Trest@f=1L e
4. Let ne Z7i and 0e”Z . Su«f?ose

c[ .
=1 Cmed Y  and o =£1 (mod n)
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P d<i<d.
Pove Pt o'=1ndn)e dm.

(%WLL d is called the mwl{'t'\)lt'(:o\‘ﬁve orcler oﬂP
o moclv\lo n_ In some boo[es, it s c[enoi‘ecﬂ })8

Om\n (o))

5.(1) Use 'Pmblem 4 P Prove ‘H\Q-Pouocoinra:
m %colcmm)
6 =1 (mad d) j'ﬁra =1 (mod d)
X =1 Cmod d)

() Use ?mblem 4 Pprove that
k m
kim =% a-1|a-.
@1l) Use parts (i) and (i) to prove
cchm,n)
n o, m g
%CGI C&—i,&—i»: o 1.

(Hivt: For va‘{T (i) nobice that O}} =1 (md Qk—i) )

X
6. Let L, := g_@]ﬂezn \ S o/eZ st [o‘]n[“,]nzl:ﬂn%'

Powe thet (Z5. ) is o aroun.
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[n closs we ?mvecl bt the Punction
/A i—r Z xZ
mn m n
o, b (14,0,
Is oo bt'é'e,c{'lbn )3 %«:cl(m,mzj_.
F.(1) Prove that -?or‘ana X, ye L e have
P x+y) = foo+Ry)
ond  Fxy) =T £
C\n ZMXZH , e odd ond muH:fPl\é Cnmr‘:onen‘,‘w;se,.)
i) Let Z::m be os in Trobem €, and
(meZn)X:—_-.‘{ (_o\,b)\a@,\é) eZ X2, s%. $
(o, by - (@) Wy =14 , 1)
Rove that + indues o bt‘jedﬁ!bn betceen

X

Z_ ond (Z, XZYDX.

(We odmoé% know T 05 44 You have to

. P,
Shod ® 3 ’er:m , then ‘PC')(\GCZMXZ“\ .
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® F ﬁcooe(zmxln)x, then %ezzn.
Tor the seand part nobice that

‘Pd:ilmb — U:ilm ’[i]n)
and ¥ s 14.)

B.Llet mond n be tuo relad:fve\xa Prime L'rr\:eaers.
Ad (Z,xZ) be os in Fedem 7.
@) Pove tht (Z,xZ,) = Zoy X Z,
() Use Toblem 7 and part @) 1o conclude.
\Zy, | =\Zh\\Z)
@) Pove tet [Zy) =T G-0 # P 5 prine
(iv) Use ports (il) ond (110 1o prove
'z, .\ = W‘: ACR)

X

ﬁ\n ‘J:m

cohere P <--<p, Ore primes and

k\) ...,kme Z-r.
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