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ok ,ch ta, o= ,ﬁc.dt“r,aaj =iy
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Lineay congruences., , \\\r
e 240, (mad) b)) | O

2 = 0, (mod n,) Q

3 Qr (mod nr)
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| Cleavly , Niz o (mod md) 5 %k

because NI = N NgDa - NiagDigy =4- Ny, |

= QiNixt = 0 (mod M) & T&k,

D> 3 amini= o (med ny) ; T4k
- 1
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= ?‘ s Ni Ry = ANy e = o (mod Ny -
=1 |
-

IEJ'T d 1. Ui 7 = Qe N [ mod )
- I " '-"'". TR B : s Ve 1 a
;{l = 1‘% QiNiai = Qg (med 0
s We ax(medng)  ¥=14,9,---r,
: Thus | % fa the armultnnesus solution of the
| (q»w\er) E.Hng\:e:m - .
|;L)nl::11t.w,',r:ast:?..-.a £ 3 .
i Su-Ppose, %' Is any other sejudion of the
L; 2 on W i ok (mod NK) eand alse we have
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Solve =z s(mod 6) |, a= 4(modul) ;o= 3 (mod )
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Ll TR ey
S EXNL RN '
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o [5. 1BT-187 (mode) + 410010649 (mod 1)+ 3 66+ 66 (roed
% (mod 1122Y)
= [5 129 L'(mod 6) 4 Gtoo ' (med 1)+ o 66 1S'I(modw)___[
(mod 1122)

= [ 935%74 508% 4 + 198 %8 ] (mod 1124)

= [ 6545+ 1682 +15847) (mod 1122)

4 = 9761 (mod 1190y
Xi= 785 (mod 1122)
Ex: || 2t £1(mod3) , 2aza(mods)  ==a(mods),

‘Here , o® = 1 (mods)
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"l e o (med 8) ) —XD
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= x = 1 (mod4s)

D exsji(mede) —@ e sl
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EF [ow.rd. (o ) + QaNa N, rmadng,)"‘ & NaNy Modn

= {or 1048 tmod @) + 1015157 cmod ) + 36 ¢ m
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1y 2 ) - (mod 86y
Li2ox49 4 15%x8+4 12 X&) (med 80) - b

i

= [ 8044541027 (mod o)

= 233 (mod 80)

X = 9%(mod aq) -

Lnear Congsuencea (n oo variables M i

The congvuences of ~the fosm gzth =

are called J_:nfm'r Congvuences i ~tus varmblﬁ'_'l'
such o comgyuences has soludfon Vol 0

| gcd (a,b,m) | c. ¥ r
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Theorem —

"""E- SYsten ch -hnear eongr¥uence.s

G'l—!—bq“ r{modn') and Cx+4d

J = smodl p) - has
1+ gcd (od-be, p)=1t.

wnique ssluten module 'r

| By,

Hewe given linear con rruenc |
ax+b ~J =T
3 = TCmodr‘J) ———® 4 and

E—
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caydy= =S (modn) . @
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Let '+ be a  asolution of ea® | () trsen
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Cad-be) t = { (modn) .
MMHE\gfﬂa oD bet sides of «” @ by +’

r+ Cad~ be) £% = (vl - eb)t (mod n) .
L Prom eq"(® we have,
= (vd -eb) t (madn)
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__l C;;rm'la'ﬂ}_.{.,»
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!L Che-— cu:l);l = Cew-asy(modn)
' (ﬂd“b’ﬁ!ﬁ =i ds- Cmodn)
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ﬂ
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Ex:

Frhd ~the solution of g.,ebu)e(-‘ congruences

| ax+u4y=s S(mod 1), 2x + 8Y = 7 (mod 13)

— || e iligass sy, cexlafidus (pes, S=v, N3

s ,qcal Cad-be, n) =1 g¢d (15-8 ,123)

= aca] Cr,18) <

. Q.fw) .$;1etav) bhas umqu.z, Lsd‘lld:l' '

Heve , @atay = 5Cmod: 1) @

oty & 7 (med 18) 1 —O
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S S W— V— — -
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I 7. Sa-elmaen 1%

1 f '}"1 T, \'6 fmvﬁd!: 13) ' = '|
g o = 7 %1p(modis) 2 |
> @ = -0 (med18)

% > E"g_ﬁ(_'l"ﬂﬁd" F-EIJ
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Muttiply eq® © by 2 and efi@ "“*‘3%4
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| =9y & e ) (modag)
: 79 = 1 (mod 18)
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1 = Y = a:-1) (med 13) vy N
m Al I = "M = a9 (mod18) |
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. L B 48y =4 (medY) —@ }
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' b A B Cmcrd--';r)_:
Stmilody,
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 99-10Y = (2-20) (mod'?)
=2 (&Waw a7 tmode)
= M=y (mod )
> y % (309 1) yicnll s
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Fermoat's Theavenn

g
*x/ Statements - , ,

Let ‘P be a pu-i"ma and PYa “nen
a® = 1 (mod P) ajd .

/!

|| Lot

consider +Foest (P-L) multiples of a'. ave

a, 20, 80 ,.-- (P21)ar none of -these number

fs Cmnﬁmm-\: -+t moduJ.o P, noy s CIJ')\l (@nﬂﬂruq

6 mebp, P . L e B

Recause, TA = sa (medP) ; 0<r<s<P

afhce PYra

e ged Cp.ad(Ehbon il

:}- = Sff‘DGdP’)

s Pl ras

Whfch contradicks o<T<s<p.
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Herce. 0,20, 8a, ! s{p-1) o leave dJ'FPerEn‘t
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i tpce -ged litpd) el =1

= o af e (rdd # 1
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Lo @< a2 rat \ 0T
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. By Fexmat's Theovem; e
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L st = 1 (modit) . g
2 &R,y lmad 11) werln < 0 O
L = (a®Va e 3% cana 1Y e .
S o (mne LY et sy g T e
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L Fw 5% = 3 (mod 11) e
| (62 = %2 (¢mod 11) oy hdE
L 8% = 9 (mod 11) oo - |
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T L Y
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muiﬁplqma 29" @ Wﬁ&

S Latened 41y
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$(mn) = M) . Hn) e gdd Cm,n) =1
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N
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TF N> then ¢ s always even . —T“*“H
D= Ear s - i
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; 183 = Q(mod 10)
e 13'3! = (mad 10),
| = 2% (mod10) |

Fyormy ) and & ,
1282°°% @8 £ ¥ (mod 1)

133“#' £ 9 (mod 10)
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i: Here , ,ch(':r, jo0) = 1
| . By T Euler’s theovem, .
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v 9= 1 (mod o)
yo\* f"(modlﬂ") .
f (7'72'9 = 1 (mod (o00)- =
| aleo, ol bam) i 3 come
= v (mod 100)  —& -
o from D) ond 3, W0
qgl 7 (mod 106)
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