L BC ViaTH 212~ ASSIGRMENT S L Oct 201X
(1) 44350 = 2-(201785) + (2780)
207185 = F.(27180) + (1325)
2780 = 2. (1325) + (130)
| 325 = Jo- (130) 4+ (25)
[30 = 5 -(25) 4 (5
SO 2 Tofal
=—> 4¢d (20735, 44350 ) = 5 5 marks
@) 10033 = a (24704) +(30895)
24709 = | (20845) +(3814)
26395 - g. (3814) T (383)
3814 = 9. (383) +(BcH)
383 = | - (3¢F) -+ (i¢)
364 = 2% (16)  + (19)
e - s 4 ()
|15 = 15 - EQ 4+ 0O
= gcd (34709,100313) = 5 acks
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gao\ (5470%/ 00312 ) =

= 16 - 1LUD) =16~ 1 (3¢F -2a(16)

PR—

= 13 (l(o> _ 1(34}> = 23 (383 -l(%é%)> ~ 1(3¢%F)
= 23(383) - 24 (3¢F) = 23(383) — 24 (3814 - 4(383))

—

23%(383) ~ a4(3314) = 239 (30895 - §(3814) ) -24(3814)

= 239(30895) - (93¢ (3814) = 239(308%5) — /93¢ (3470% - 1(308‘i§)>

= 2115 (3089¢) = 1936(3470%) = 2175 (100313 - 2(34709)) - 193¢ (34709) [,T?d

= 115 (100313) — (923 (34709)
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(B} Nieting that (3k42) ad (5k+3) are both
P/G”SA/(QM‘Z waszerg we AL the t:wv(/((ﬁﬂ/\ 06(\//%07/\
[Jg,aﬁ)ﬂuv\ +to SO {//luaz/c,
Ek+3 = 1 -(3k+2) 4+ (Ak+1)
2+ = 4. (2k +1) + (k+1)
2kt = 4 (kx4 (k)
k+1 = 4 (k) + (4)
k= k(D) + O
— Totad -
=> g (5k¥3, 2k+2 ) = 1 5 ks

5 narks
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le X >O} than tha [V*Ou’/% C,a:;f’fmw
Buk f we write ouk o 3421}5 as %Mﬁmﬂ

e yealast ot He er A S
e pleger wu simply applycy
the Euwchidean Aivision Q’%W%AWK q EX Sf

X =ty + x,

4 o=t X T x, O < X, < x,

torminades Wi g O, 3c0l<7</3)§
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For x=a+bd5 , abed, notee

N(’X) - xXod = (a—{' \QA[—‘—TSXO\—~\OA(:5> — &1_1\,5139_’

Now fer ot = atba-5 / o, b, c,ded,
B = crdA5
NEINEY = (a>+5b> X"t 5d7)
- a* 5ard? 4+ Bbic? +2Bh7d?
N(xg)= N ((arblBYctdd™))
= N ((ac—5bd) + (ad+PONTB )
= (ac=5bd ) + 5(ad+bc)’
= Qe - JousTd 4 2517d + Sgd” + 10wsCd

22 2 | % 2 2 Sbll
= a ¢+ 5273 F5b*¢* 3+ 251,37 + -

= N(x) - N(B)
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©) 1f we wrike Q as a produck of two numbes
A= UV, uv e
Hw\g@mm Question 5 we see that=
N(L) = N(uv) = N(u) N(V)
Now N(2) = N(2+0473) = 27+5(0) = 4
So  as 4= NN (W*@( W, v, cannct be O)
we have 3 cases : 1) N) = N(v) = 2

) N(w) =4, N(v)=1

) N(W) =1, N(v)=4F
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Cose 1. N()=Nv)=2a
lfwe.m%i& U= a+ ba-5  tha means that
N(W) = a™+5b" = &
Rs o, b e X, b sk be O. Buk o = A
does woh lowe \‘V\ﬁﬁef selibins  edther. %/mfoss])y!e.
Case & N{u)=24 , N(v)=4.
N(W) = a> 4+ Bh*=1 = h=0, a=T1.
So w= &= 4.
Cose 3 N(wW)y=4 , N(u)=1
Same f&&sor\i/\a/ os Cose . v= T 1.
| Swmmary, Q\W&m%a,w&uk UV
oithek  odther woer v u,'w\\j + 71
= J u a prine rober on S

AV = 3 - F = (v -2

Jo shew thet these 2 JﬁmJ—cmsA/c&M of Al o S
rre dushined prime fockvriscbinns | e need fo check
that the pumbes 3, F 1425 and 12245 an
[%ﬂ‘rws o~ S

The preeess s jdeakical Jo that above , Shese e
Sy that L K a prime.
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N(1+2478) = 74+ 50Y = &l

Seif T ouv €5 st uv = [4245, then
NN = N(w) = N(+245) = 21

[f etber N(&) = | or N(v) =1, thea eller wor v

ponld be £ 1.

So we A4 (_%% w’f‘/’Z\ ’(T’L\& CAasR fM N(u>:g A/\a/
N(v) =F [or Nu)=F and N(u) =37
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%M}MMWWjWM%mWM%&Lm@
| * 40
—> A jndeed  has 0 doAtd Fﬁme fw#rm@wlﬂ‘wé S martes |
[RUV\MC (/\Je,smay ot g A {E}O_T o W\fc(/ue (fu)rw}sdv‘m M'V\j

1O
paites




@ Ba the FW«AMA T heoresmn o/% /lﬁm%kmgjf@/ w—(._
W Lumfﬂth /}ﬂmé 7&4%%\4 ( :,79 fo re WAU“T)

3

343 = T
199 - 3 x >+
As‘ the +two V\.AMVJD—US howe 1o Conmen /}ﬁm 0(,'\/,';‘47{5}

ged (343,999 ) = L and fem (343, 999)
=3 x7*x3F = 342657F

If a=1, than a” =] forevery nelJ, ol
(a”,b") = (1, b") =1,

A sinclar rwyj WM (f h=1,

New suppese  a, b 2 X Then by mﬁw/wd
~theorem o? arithmebic we can wribe ok thecr

! o < - 14 ﬁ
a = F"P)l“‘/)ﬂﬂ ﬂ"“”( b’f, iz im
WShere FL‘/iJ‘M/}ﬁMM/ X, ps e NJ
J< (<
New as (a,b) =4, pi# 45 foevery 1<) <
So Ehen jCUY oy ”GN,
aﬂ; /),ﬂu(P;\O(l"~Pﬁndg M b/\:éz,nﬂ'{;‘[;‘——ﬁ,m

Bt %W/ fi?fcf/j g[w&/erﬁ 1$L"€§A'

S’o OJ\ é ]oﬂ %we. no Conunion fmm a“\/fsov’s,
— (&LY\) )9h> = j_
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honzero A, b € X WLOL, we can assunt a,b 2|

PN | %CACD\,BB:l,
Squarieg bebh sides o SRR = gves

2+ 20243 + 3 :%’;
2/\Y{:_: %::;"5
D-bl(:&l—BbL

Squaring asain, Q4LF= '~ (0ab?+25bT
O =a" *IOo\z\ol—k LA
Fob = ot = 2a>b 4 b"
N (&Lf‘b}>l

Na’éwj thak a#o;tb/ e see thak the LHS s nek
2D, SO the BRHUS cannst Le 2= .

Bt then +he RHS © a Squrare | Whilst the |
LHS & e (8 i ot Z@Mi%m whigec). = Tfl
= T3+ {3 & rehonad el
@ Swwm leLé u ré.aw} Ie. ‘sz_ 3 :%JQYSW
pomzern a,b ¢ X As3>2>0 (ojlg ¥ W <
we can assume A, b 2 | and ju’(@’b):l.
1@3L5=~%~ = Q%:B
N2t =3
24 =3k
As a,b = | LHS 4 even RHS & odd. )% Tehal
= ijL% L irrattoned | ,Eir{o,




For &,b F/m@m @bjm/ g@vmm
ﬁcA (Q,b) = o= fcw\):ox,bj.
As d o He gcﬂl ,;zf o & b, A A o comaion

oviser % ~x & b, i.e. j‘ﬁ;

Asdém‘moaﬁa\&b/%gomw
a | d

_N’“—Ud& %Agb/ [ 2. {bld

= [a]

A = [b]

Buk as a b ¢ & ore alk posdine {jii

—> a =b.
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