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8 9
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10] 1. (a) Use the Buclidean Algorithm to find (285,609).
(b) Find all integer solutions to 285z -+ 609y = 21.
(c) Find all solutions to 285z = 21 (mod 609).

O (0= 235(2)+39
285 = 39 (¥)+ | Z
39 = ]2 (3)+ 3
12 = > ¢ to

Se (L09, 285)=3

i

by 2 39+ 12(-3)

29 + 1285 + 39(-9](-3)
2835(-3) + 29 (22)

285(-2) + L6 +285(¢2)](22)
GOT(22) + 285 (-47)

S 285(-41) + Lo (22) = 3

2%5 (=329 + Lo T (154) = 2]

Bl

"

1l

i

H

X

d

-329+ QL = -329+203¢
154+ 2L = |54 - 95E

\

C) Fone the SoluRuo~ aboue (POA—A*Y Q:>>>
Lo w0 Waak

X ==-329 mod 2673

Yo the Howe soluXiens are
4%, 280,485,
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[8] 2. Find a solution to the following system of congruences:

z=3 (mod 6)
z =14 (mod 35)
z =18 (mod 47)

This solution is unique in which modulus?

\jr\réml, X =" mad b )U\,\ﬁfgﬂi

X =2+ bk,
SulosFuline ke X =14 mod B i R
24+ bk, = 14 med 35 ‘\i“‘és S LSy S
G, =l mod 25 =50 F
(o (k) = U med 25 e esen
K=l =21 med 25 = 3501 + )

\J{QI - E’)‘ 4 %Skl
X = D+ e(3itask.) = 1394210k,

Do now sulostiude VYoo L QNeDDA i %\-GW‘
X unde A =12 med 47

(89 + 2ic %k, = 1D med 47 Yﬁl
- 17222+ 3
2O Ry = 7IFL medit 77 - 5@:1\
szl = 1+ med 473 L
% | = 22 +37)

(19) 22 Rk, = Z=&65) MeddF

= AT F2205)
k., = 255 = 20 moo4d
o= 20 +47 e,

139 + 210 (206 + 4t Jes)
= 4239 + 983 TC ka3

o
1

e solulion wo 4389 )cu\o\
Sk Ue wagpe medade 4330,
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[10] 3. (a) Find the prime power decompostion of:
1. 163350,
. 154836.

(b) Use the above to find (163350, 154836).
(c) Find d(163350), 0(163350) and $(163350).
(d) Is 163350 abundant or deficient?

( Z

3 Z
© O 13350=2:35 1
Z Z
B 154836 =2 '3 - |F:25

() (163350,15483L) = 2 -3 55 11 1T N
=192
(&) Q>80 =2+3 > =32

UL 3350) = (A4 24342 ) (T 5 +25)(+i+i21)
= 3 4o BV B3
= H94 Feo

\

2°%02-D ’5'2(3“') 5’(54) H'Q\\—D
= 9.2 54110
= 3290600

A D350)

W) §(163250) ~1L3356
= 494 Fo 163350
= 2314 (0 P ILb3B56

Henes 1o 350 o Aloundani,
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[12] 4. Find the least residue of z (mod m) for the following. State any theorem that
you use.

(a) z = 56199 and m = 587

Suee 53F o praome , oy G rmmaks Jheswr

936
lo 55 _ BBL(i)t 3 s58\8 3
i > :
= | ®, e = | 3561 = (o Moed D'F

Ao Jzast swadue g x 1o 103,

(b) z = 56194 and m = 527

Sunce B2F = 1% x 3\ and s F(B2F) =6 X230 =480,
oy Eudacs Jhaswm, 5,6 =1 med 521

4 , Hc%“l“ 480 (23)+4 o\ 23 4

S o = 5% = (5(9%) - 56 mod 523

= 1750 = V3190 = 149 med 521

Il Joast swedwe CBZ‘) X w /49.

(c) z = (570)(569) - - (58)(57)(55)(54) - - - (3)(2)(1) and m = 571
[Here, z is the product of all numbers less than or equal to 570 EXCEPT 56.]

Snce BF o pw)\@% Wlsen's Jheeem,
5%o V= -l o ved 531 .

Henes 5% = | med B \54l=5(auos+\\

56 = 1| (B) +1{
(1) SLox = (51X 1= 56 TIES)
v = -5| = 520 = 531(-58) +56(51)

I Leost sosdae éz\)x o 520.
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[8] 5. Given the public information for an RSA enéryption is (n,e) = (2279, 421), find
the decrypt key d.

Y= 2239 = 43 X523
Bn) =42 x52 = 2184

Ly 421 A=\ mod 21384

2{¥H4 = H421(5) +39
421 = F905) +26
I3 = 206 () + |
L
1= 39 + 26 (=3
= H2 | (-2) + F9ULY

= 2134 Ab) + 42\ (~83)

So C‘-L:;— ~-2 = 210\ med 21 8Y

N)vS chc-)%,@t )fe»ug e 2\O\.

[5] 6. Prove, without using the notion of prime power decomposition, that if (a,c) = 1
and (b,c) = 1, then (ab,c) = 1.

Vele: Thae e severd covveedh LoadS Yo Proot \\Vt‘”‘b) ;
T @W\’Q‘Z:aﬁ-‘vc\ LS“”%* ore &8 Hese UJOJéS

Jee (aed=\ , Hure oSl oGasrs X and S
‘\"/\D\k GX v Q,lé =\. BLVV\&s\C;_)\g\&_ )q’\uuy& G WH%X*S s CLV\O\3

Moo  (0x ey be ves) =
axbe r axes ¢ Q%\or + C%QS =
oo xe) ¥ ¢ (XS + brg & 6%53 =

Sineg (.O\SO)CLB\ AT %ﬂj VYnek  (ab,c)y =1,
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[8] 7. Use induction to prove

3+84+13+18+ - 4 (10n—2) =n(10n+1).

d Py o 343512418 -0« Gom-2) =n (ontr)

L . - = | ,
oY ~-2 =%

0 a9 -\ and  1COLY 1) = ||

Dz PU se e

ﬁu_ppo&l Pl wo toe , 3o
PEBE BTN+ 4 (loke-2) = o (10k+1)

Than

2EIE1DH1B+ -+ (o (e -2)

A

<5+gﬂ-\%+\%* "% (1o e4B)

SBT3 048w ...

)

T lok-2>+(od +3)+ (o +3)
(ef

u\ﬁé{stsy— Je Cio RO+ (16 o+ 3) +Uodk AR

= WORT+k 20 Jo 4y

o

1O e 4 0| Je A\
= (ladyCiok 410

—

= (ke Qo™ 41

S POkaD W o\se Twe .

Sunce PO & B and Pled m»puoxo Y e HB
Han \Q»% pML Pod w e for al N2
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[9] 8. (a) Show that if n is odd, then #(2n) = ¢(n).
Sunee WLdodd (2,n) =1

B Q) = B2y Fin)
= Any |

(b) Show that if n is even, then ¢(2n) = 2¢(n).

&)}) W w0 o ol Coune LO«\J(Q Y= ZQVY\
Whaoe w o 6dd.  Duwce WYL 0 o&&
QL 3 V‘(\B

Menes GO = B2 = B () ey (Sgge
Z & n)

Cnd @n) =£A(27m) - G27) bem) (0830
= Z,e | éécm)
-2 ( Ké@n»«
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The following is a list of all primes less than 1000

23| 29| 31| 37| 41| 43| 47| 53

59| 61| 67| 71| 73| 79| 83| 89

97 | 101 | 103 | 107 | 109 | 113 | 127 | 131
137 | 139 | 149 | 151 | 157 | 163 | 167 | 173
179 | 181 | 191 | 193 | 197 | 199 | 211 | 223
227 | 229 | 233 | 239 | 241 | 251 | 257 | 263
269 | 271 | 277 | 281 | 283 | 293 | 307 | 311
313 | 317 | 331 | 337 | 347 | 349 | 353 | 359
367 | 373 | 379 | 383 | 389 | 397 | 401 | 409
419 | 421 | 431 | 433 | 439 | 443 | 449 | 457
461 | 463 | 467 | 479 | 487 | 491 | 499 | 503
509 | 521 | 523 | 541 | 547 | 557 | 563 | 569
971 | 577 | 587 | 593 | 599 | 601 | 607 | 613
617 | 619 | 631 | 641 | 643 | 647 | 653 | 659
661 | 673 | 677 | 683 | 691 | 701 | 709 | 719
727 | 733 | 739 | 743 | 751 | 757 | 761 | 769
773 | 787 | 797 | 809 | 811 | 821 | 823 | 827
829 | 839 | 853 | 857 | 859 | 863 | 877 | 881
883 | 887 | 907 | 911 | 919 | 929 | 937 | 941
947 | 953 | 967 | 971 | 977 | 983 | 991 | 997




