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Tho. LDE 4% thy=c Ps dolvable 1hY dle,
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i
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nssume - tat LDE 75 Zolvable. f
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}221%:17 ;%M ik d/c l
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| seppode AC =y TIRML Bxidis 20 folegey p ek !
that ¢ = de. |
ginte d = (2,8) ) Han e exlot fotegers yanl S

Queh tak A =va +3b.
= vaeo +8be =de.

> alre) +blse) =
Bente ; X =Y Qnd Y=8e the doluttons of Loe

> Hhe LDE 35 dolvable.
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T,
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Scanned by CamScanner
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ad b +8Y =25 an Solvable.

Colubion:
D lax +8Y =30
a=1l3, b=8, ¢=30
Cood o=lab)< (12,8) =4

dle = 430

= 12x 48y =30 19 net solvable.
D Ax+BY =k |
d = [t?r 5) o~y |

dle = 1|4

> % _);5\} ‘::Jf 55 dohvable.
5) b +8f = a5
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Solution « | |
Lok i dorote. e prmbs 6% pfamia?nfs n
pach J.mf 2ndl (75& the Zleae [y pach one.
Tken LvE 78, ',éé’xfff =254
? bsx -35Yy <=7
= lerb) = (63,-25) < fJe-n) = €
2> The LDE 75 ohvafls,
o bl s 1o
| 2% <) 17 + b ’1‘:}*
17 =9.6 + 5 \fﬁ%

N

é = 1' 5 + / 2_5

| 5 =5, +0 O
7 l=b-1.5 | /t
=b- 1. (17-2.6) ¢

=1 b =1 17194 = 3.6~ 117
= B(25-1.17)-17 = 3. 25407 It
.

=325 -4 (65-9935)

N COY LR 03xeg - FBxry
EN | 6k, T
1= (28) (63) +(-77). 33 ’_W{-—

7 63 (28) - aslrr)e -7, |
2 X=28 oo Y=y7 A pm&‘m/az, Zolectons 0f

the [DE b -238y=-7
e Ty (BN, e Yoo (d)E
TX = 28 + (BN, Y- 77.-(5.;)75
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the number of lans and the number 0f chicks
72‘5]""’&"%[' Ten A +Y +X =100 — @
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i
g
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B tial 0od oyms, )= (-D.7 +904) 0
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v Xo =-io0, Yy = 200
= 0 = .
PMLLEcuAA go&k ns - ) =l 114 1L
5 05 7 —;—1,7 =100 gy, S by =)o
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X = Xp Yﬁ_:) ,&’ ’ ‘75:[0—[;7— 7 =7L1660d1206)

=100,
| , r
= —100 44 ¢ < = 200-T¢ [ |
L =1 100—%-Y = 100— (-I00F+4t")— (200-TE) = Bt,

>
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Lholve e Loe loTbx + 20765 5076 l’ff Edels Method

Soledion: : 18 Swalr
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Given 07‘696 1’-2@7‘67 = 307b. Cypa

HP-TE- [[076) ;7076) JT anl #/50-75 lo7é "30767'%‘5076

~ 1076
X = - 0764+ 2076 o
Coe T 1674 ) — 1000 ' + 3076
F2152
(& +22) i —100074-9;71, ©
- 0 Y :
| 1076 00 924
LE& L( --—1000<7 +C).?l/ -
.y,
. 1076 \j,ssf”&”“j‘“ =
> 107 . or ' loop |924 - 10761
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[000
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o — 988V
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-Uzw—};z)-r 13-V _g| 924 -13V
76 712 4
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TV 2760+ = —bwH «,%“Z. 6
12 | -
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IU/g = {j — @
: - 1R |18
To obtain 2 Faﬂ@éwfm Aoletion, 5 45

weaaf t=0 , olun- W=0, ﬁ:g_w)‘
B V= —boF! — _Léa_, - — IO
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M =i
O y - -looov +93y = - oot
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- 76
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= —269% +3.
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Frborae? Mumbers and LDE's.

Consfeler o Lo f,,% + o J=C.
okate: (Fovt, Fa)= 1+ 30 tha A2E 1 dohalk.
BY Mnﬁé ﬁmmu}a) st Pt - Fnb? = &)
Coe® Lot n be pven. Thon fFow) Folm B3|
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. Loréetutve. T bonper?  neerobevs,
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> % =20+8t , Y- -53_3t
loher £ 7 an ML?JTQ% }nﬂeaa'r.

‘| Bolve-  Fibonact? LpE  3hx FRIY 21T (g oveny.
A x oz Q21 +2)t » { = - 357- B4t

Canamanceé:
Corgfrwww, Moduwls r : |
- Lot m be 4 poditve Fm%jav. Tken an
Tntegey 4 % wrg‘rwwf ko an 7”2%% b Hodul®m
i m)m..b). i, A=b (wodm), m s e ptochelesr
op the /iorﬁmmm, veledion.
EX:y '5}[&5~3) 3 X35 = B[ MOA. 5).
2.6/ as- [*ir) = IA/SQ 5 38 = - (Mad ’6)
B7pigre > 1o & 18 F-b(#0d 7).
é@nﬁvmnco, Classes : o | ®
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posdible Yomawdes o 0,1539:3:%,
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[1]<F-2=94, 16y 1155
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[Ifj =-§' o ~by-1s by 9 75 j
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A wmfiaée_ set 0f Rosideus Modulo m

The et of int .a'ré.{a,,a,?, ..,,,rz,,,} 5 a
Zompide. set 08 yedidued Medulo m, T A
longusnt Medels m to tho loast vesiduss 01143, >

in soue Ovder
EX: ke .ﬁaf {—/9, ‘?,.63 23}' v a canfnfafe_ é,e_z’- 08

Tesiddeos Melulo 4.
— 12 =0 (mod 4)
9 =1 (meds) ~
b =2 [ med 4 )
25 =

3 (moa 4),
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| QE__bf’_’?‘h!’?”) {=) a =btkm ﬁar sore. fnﬁgzwnz

Preop; AU Aok 4 = b (ool m).
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D24 a2 b lodm) ion b= (mokm ) [gomelsic Propal)
5) 1§, 4 = blmod ) and bz C lroddm) e az¢ ()
[Targibve.  Propearty | /
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| Proch
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> 4 = almod m).
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> b= ﬂ[modm)
b = Cmod m)
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}270?6&5 Ji fge:rb ancJ_ v Auch Hat,
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' tonvrsely lot both '
B8R > A a amd b lave The danme Yemaindeg

Ve déded JJ(”{ m. .
- Then bd fie davidion af(?onfhm,
A = mg+T ool b=m51,'+jr,_ OLy<Lm.

,\'mm a-b - [mi-}r) _[m7,’+7)

a-b = ',,"C@l”ﬂ")_ |
| = m/m—b) > 4= b modm).
Hento, a = b(modm),
[. The fn%r;aa r P Uie TgMafno[w) Wohen a2 74
ABEled by m i a2y (mod m), ks 6¢vem,
2. By i o torgraant {9 zw.é/a one. o} to
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Mmduly m, 5 T talled Yo [Qg,g{‘ Yesiduo 08 &
module. m. | ) |
b 1 az btrodm) and ¢ =dimodm) Than
a-¢ = bod (medm. -
5. Izg a = blinodm) aml c -{095 anﬂ /'ni’ﬁea '/tmn
Datb = bl (modm) |
D) a-¢ < boc (woedm) |
B) ac = pe (modm).

W) AR = L2 fmed nd),
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'—IL.w'reM:JT, ,
Lot @ =b (modm) and ¢ =d (modm)

Ten D A+C = bid (modm) and &) 4c= Ao[(mag{m)_

Pmoi[; Given: A= blmodm) r € = d[modm) az b(medm)
| a-b
Q a =p [maa,m) > Q= b'f‘ﬂrﬂ | ";l-’bgjrrﬁo
¢ = 4 [rnocan)::} ¢ =dt km 50'7 Sone f'd?%fljm
>a+l = (bd) +(2+E) m
> (a+C) = [b4d) (modrf)).
D) ac = [bpdm) (o +5m) < bl +btm +ldm #Lkm?

S ac = bd+m (bktdl+dkm)
S ac = bd [modm),
%m\/! : 5
T a=blmodm) o 2 = bPlmod m), Bor aa
Pilve integer n. |
Proof: T peof i3 La tnobuchen on 1.
tohon nzl, The vesull J5 lamo. 05 fho hﬁmﬁw‘é-@-
Assune fhat- the vesalt B o Jor n=t.
ko a® = bE ¢ modne) |
kebave, oz b (medm)
S>ata s bE. b mod m)
> 45 L tmodm),
f T veswld 35 b for any r}:&?@ n.
BY inclurtion,
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| prove Hhak no prine of fie fom hn+3 Gn be
Led A5 fﬁtL éamo%; oo 5‘-‘1,%
:ZE” Lot 0 =hnts be o pitic.
Tao bo pow fat A lannot be expressed as
im sum of Q Suous.
 pove U5 A e &Dni’mziﬁ Yot
pve A4 @ o ,.-
P gt > A odel and N 5@4044)
N B 0dd S one of J, 87 o odd and '&Loﬂa
M '[‘L{‘A?baodolanolﬁ‘?bp_avao‘- |
Tken. ﬂqyaafd => A 15 oda[

Teer oﬂ'f"” @> M = [&’tl—fl)‘?-f—é?b)
c ba¥rha +1'+4-6°7
= #/{lgvbb‘?ﬂt) +]
} N = [modl/) Ca tontadikon to (3,

Hene. IUo piince. 03 the gérn? bnt3 Zanéaﬂymﬂd
ob The. dum 0 9 sfuaus.

\prove tak no integer 0p Yo fom Gns7 Cao ke
aﬁmééwé a @ m gg tireo &9uares.

 [Bolebion: det /U =. 8n+7.

Ten N = T (mod 8) —»-@
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Aadune Tha.  (ton #ia.é M = % .{__7'?+ x_°?’

| tohera. K X are ,né erd.

YO kT

0”'5?/3'95‘)6 or 7
= —5/mod 8, b= —2(mod 8) , 7=—1[mad8)

> x 73 Longruent Meduly 8 to 05 152,38, 4,73,30r-).
> X? 2% longruent Mleelo 8 Qf?' {4,,32,33@?, '9-2

S 23 ' tongruont Modulo & B0, Ik, or 0,
Sx3 Pa- @ﬁmf Moy 8 10, 0,1 05 b,

7%‘ _\l:.e‘m 7 and 7; = 0.), 0¥ J,eémeol 8) _

i o } e X +7 Fx3 2 0 (mod 8) ox /[fmalt?) or
< 4 *.‘ - 2 mod 8) or 3(Mod 8) or b (mod 8)
) € 1 \\ |

BRRES or 50‘—/09[8) o 5(””901 8)

im Lontradkicts O,  Hore. 4o yeswlt.,

;;F‘nd B Yeralodn Wken ) #2) +- - Floo] T8

"LC-L%,\\(Z’CJ,MJ bJ J5. .
Soleelipn : Fov k75, k| tontains both. B and 5.

El,blsT1, . -, 100! Cae all doves ble. 55 15,
5 5! =olmod 15), 6! =0 [mad 15), . .5 100) = (mod 1K)
T 1L +2! 4. o) s 11420330 44 ) rod0+--+0(molB
=1 +a+ 6+ (mad15)
= X (mod 15) > Sinte. B0 = Otred15),
T T veqelud Temaidls 8 3.
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h)Ium n—l /’

l,. F’.” A .b& F%?‘!P"‘L Iomgﬁe.'r‘b fl gdr‘ MCA

2'\_-— k; , = N + 2 ) .P. - - .4+ n , ?CS a éélﬂwn
k=) |
et

Fox n>5 n) "0Cmoa//o)
Ts 1! +21

Solution:

Fo J1'+5/+ +n'_1+:p+6+a++o+

#+ 0 (mod /0)
3 [moo[ /o)

For D5, "+a’9i' #n! has 8 "éd wufp/m
IUD mfegeﬁ. eX&S{-\'S k:)[wéa ;57,uauz ena[é 105
“} oA Nz 5, I’+:)'+

.. +n! m%d:ﬁ«;c«m

EEE AR Y :/_’_:/.,a 5‘7,”%
Lolam | Q*5; Ik k) 1 %;5! 5] = I+ard
Lén ‘—9 )a_ 5"}““-&2
18] n= - ‘ : |
;. 9} ," 'f_ 7""’)\’ < [f ~[—Q{ = I+.$ :5)
;m[w/) n:—Jf; I+ - CFN) 2 ) F2) F3) +4 )
=+ + b +34
) | : = 35, n@i- a 9w,
e M Fa e En) zéazs
S ﬁ/“"“& W’g ﬁorn =/ and
e .

il B8 sppiinde wlm /5 2 M by
Selution:

lb a?[mooH) 0]
}6 = 32 [mod‘/) —_}-@
0’28 = Itmm,’“f)
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It
#(93) = | 7 [medlT)
> ;?5’ = | (mod7)

>/

SRR 2" = 1. 4 fmod?) = b (med'r)
TR0 15 2 o)
T T yeraiode P b, |
§.| Frnd  the yemafodey 1o koo /3;)[8 P olaz&:lw[ 53 7,

&lubion: n?»
15* =169 =-1 (mod17) | O
(152)“)93 —t)’oq [modl ]7)
E —l (med17).
z 16 (mod I11)

The vemadsr 18 16,
To| Fod Hho spriaioder wohen %7 % dided % r,
Slution; e
5 = a7 = 16 (mod 1)
.
["") ” 25'6‘ T tmed 17) = -3 (mod ’7)
3 (56) = (*;’)I’éi')@o[ﬁ) cy(?)é) = 16 (mod17).

& 5 (1) (oed 1) ,
5&#7 : Q;,)Uo)ﬂ («?4 ) 5 .
1. £~a>l59(mod 17)

=6 [med 17)
=]l tmod }’7)

. The. Tan:wf)alm /.

HJ

In m ln' a1
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wnjmﬂz The  cvelpdnder  tohen 3%‘7% A8l 35 b

Seludeon 2= 3[@49&’),
zR = 9 [mod 25)

[5?)1 = 9% (mod 25) = 8" = & (mod 25)

C?SJ")O? = 6% [med 25) = :5 l/[mocié?b‘)

CES)Q = )7 (mod 250 2 5%= 21 (mod 25)

(5'5)? = :?I'? { mod 25) %5‘53 lé[mo;i 25)
(;"f)"z— % (el 353 3 St bl 25)
( = 6% (mod 25) > 3 o _[mg 25)

(128 78 the [mj@é Porocs @g 2 tentonacl, o 247)
247 51«3’)8 +6h+32 +18 +h45+]

5 =

128 6% 32 14
= 0 50 S S

= (1) (6D (16)(2)) (6Y(3) (8) ( mod 25)

= It [6.06)(21)(6.9)/3) (mod 25)

= [u ()] [ t-3)1-4)] (8) ( wod ;5)

(6) [9)(3) (mod 95)

(H)(8) (mod 25)

12 (mod 25).

Yoo  Ho yBMaindm Fs 12,

“Q) Fird e yerefrdsy  pohen 3’8 5 divided [27 17,

bl 3= 3med 7).
O 3
(9 74 Onu 3&2 q Cmod 17).

1

by
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5,.'.' Z -h ( mod I'7>
3

37 = -] (moodl }-7);«
5 = 1 (mod 17)
N,
l, 5'3'8 = /[mod!*r)
18l 128 53
o) = d 5 g J’ by
g Rt 7»5 3 [mod/'f)- s
181 :
5 =5 (moci 17)

The YerMalnder 18 é.‘
LinoOs Corg‘ruanaz
- A yueote: 5 of 'bia. Jrm  ax = b(madm),

o 15 a poé;lzv.e. mieﬁejb and arb AW ﬁvlpgab
anal_ ®n 7 @ \/m,za,HL o) called a /z/zca‘i Co:'ﬁwcanuz
B |erean wnamenw,. aoc_,[o_[modnq)b(->

AX = mﬁ+b fO'a’ /n&(j (L’ | g
ax = btmod m) 1S dohable iz Tﬁa,L:DE ax—my: 1%
Aohable.

E X

I, e [mawenw- hpx =77 (mod 5) has, Lenfs, e salution
moiulob's 8inte t4:5)=1.

2 The tonganty 3% 2 5lmod ) kad Do solution
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