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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Main
NUMBER THEORY
(For those who joined in July 2016 only)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. @onaupn Wpssmersd Gemar 6hg 6@ Ceuhmmm

ST (PLD ————— 2 MilIan LG Q& TamTiq (H&ELD.

(=1) B8y (<) BlG@u

(@) ygub () apgefiad

Every non empty set S of nonnegative integers
contains a ——— element.

(a) least (b) greatest

(¢) =zero (d) infinity



(=) 2" (<) 2"
@) 2" (FF) O
)53

+ + +....=

o) 2/ (4
(a) 2" b 2"
(cp 2" d o

t, eTetLgl N —eug (PECHTET eTetT eTavileh ¢, =

af) ()

@) n+1 () (n+1j

2

If ¢, is the nth triangular number, then ¢, =

@ @ ) (” § lj

n+1 n+1
(c) 5 (d) ( 0 J
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B.8.w(a,b)=ab e Qsss5 Csmeuwmangb

Gungomeng)ome HlLbS e
(=) B.Cumen (a,b)=1
(=) 8.Qumeu (a,b)=a
(@) bB.Cumeu (a,b)=>b
() B.Qumeu (a,b)=ab

lem(a, b) = ab if and only if

(a) ged(a,b)=1 (b) ged(a,b)=a
() ged(a,b)=0b (d) ged(a,b)=ab
5+ 1=

(=) 8 (<=4) 6

@) 11 (%) 31

5+ 1=

(@ 5 (b) 6

€ 11 (d 31

360-&1 Hluiner auigeuld

(<) 300+ 60 +0 (<) 3+6+0
(@) 5x8 x9 () 2°3°5
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The canonical form of 360 is .
(a 300+60+0 b)) 3+6+0
(¢ 5x8x9 (d) 23.325

14214..4100! - 12-e0 uEss SHaoLs@h B

(=) 0 (=) 9

@) 11 (%)

The remainder when we divide 1!+2!+...+100! by
12 1s .

@ o0 b) 9

() 11 @ 1

-15= (mod7) .

(1) 64 (<) —20

(@) 64 (%) 0

-15= (mod7).

(a) 64 (b) -20

(cp —64 d 0

p womd g GescuGeumy ULST ETENSHET  WLHMID

a® =a(modq), a? = a(mod p) eTevflen a?? =
(mod pq) .

(o) a° (<) 1

(&) a () O
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If p and ¢q are distinct primes with

a® = a(modq) and a? = a(mod p), then
a” = ———— (mod pq)

(@ a’ ®) 1

() a d o0

10.  B5&Amy Qumlienio LIST eTesr

(=) 2 (<) 101
(@) 341 (w) 1001
The least pseudoprime is

(a) 2 (b) 101
(c) 341 (d) 1001

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11, (=) ypyeun LHsmHElssadlar (psorag SS5aISMSE
g ﬁ@ﬁ].

State and prove the first principle of finite
induction.

Or
(=) urevse—ar elldlenws gl Hlmie,s.

State and prove Pascal’s rule.
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12.

13.

14.

Ths @m a>1-6@b a(a® +2)/3 @m apuy ere
ereu HlemL4l.

Prove that a(a®+2)/3 is an integer for all
a>1.

Or

wgarfliq wier auLfl(pepmeEnuIL] Lwetu(hSS)
B.Quim.eu (12378, 3054 ) smesr.

Find g.c.d. (12378, 3054) using Euclidean
algorithm.

UST eTewrsatlen erantentlsend (plgellebemnsg ereum
HlesLl.

Show that the number of primes is infinite.
Or

p, OTeTUE  N-euF  UST  GTelT  erevtled

p, < 22" Gremés T (H&.

n

If p, is the nth prime number, prove that
p, < 22"
ca = cb(modn) erafled as= b(mod%} )
d =18.Qum.eu (¢,n) eran Hlemla.
If ca=cb@modn), then prove that
a= b(mod%} , where d =ged(c,n).
Or
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(<) 9x =21(mod 30) TG Criflwed &6y
FwaurleLg Si.

Solve the linear congruence 9x = 21(mod 30) .

15. (=) Quor-er Canmsamss sl Hlimie,s.
State and prove Fermat’s theorem.
Or
(=) 12499-g srranflL(BhS5)s.
Factorize the number 12499.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) ()  <raddliquier LarenLis gl Hlimie,s.
(1) Pyl efler swearuman aumedl.

(1) State and prove the Archimedean
Property.

(1) Derive Newton’s identity.
Or
(=) FEDOUS Cappsamss gl blp.
State and prove the binomial theorem.
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17.

18.

(1)

a wpmb b yHwuear @QrawHd LHuLTETS
Wpuesar erafld 5.0ur.en (a,b)=ax+by eran
SEOWLOTN @) CTERTEHET X LOMID Y @) (HSEGLD
ereu HlemL4l.

Given integers a and b, not both of which
are zero, show that there exist integers x
and y such that ged(a, b) = ax + by.

Or
Q@ GUTgSengWimert ap. 132-&@ <,L6r wHmib
STERE LIPS 12 eummi@dlmmr. e <plidler
Upsdlen cllane e pTEhs Lipddlan ellepavenil
ML em. 3 Fsb @b, Cogib < liddrsaten
cTanTenilEens <y Tepsatan erammanilEamnsamu el
SFlsb erafler geubleumm euamasuligid &S
LILDMBIGEIT QUITTBIS GuTTiT?
A customer bought a dozen pieces of fruit,
12 apples and oranges for Rs. 132. If an
apple costs Rs. 3 more than an orange and

more apples than oranges were purchased,
how many pieces of each kind were bought?

saflg 2Ll g Capnéamss sl Hlmie|s.

State and prove the fundamental theorem of
arithmetic.

Or
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19.

(<=4)

@) V2 Q@ &SP mT eTevr cra HlermLal.

(i) 4n+3 eeam cugeledr erETEIHD  LIST
CTETEHET Q) (H&HGLD TeSHSHTL(H 5.

(1) Prove that V2 is irrational.

(1) Show that there are an infinite number
of primes of the form 4n + 3.

ax =b(modn) erenrm Criflwe &reu sweTUT g HE

@®; Sy @méss  Csmeuwmangid
Cunglwrengiorer blLibseamer d|b, d= 8.0ume

(a,n) aar  Hem9. Cogip dp  aaie

pan&Csrern sreuswpy d Sieyser @maEELD

TS ST ().

Prove that the linear congruence

ax =b(modn) has a solution if and only if

d|b where d =gcd(a,n). If d|b, then it has

d mutually incongruent solutions modulo » .
Or

amaaidlan 84 Canmsamsds gl BHlenia.

State and prove Chinese reminder theorem:.
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20. (=) D @ DDLU LIGT 6TEHT 6T6s. x% +1=0(mod p)

eTeTm @\(HLlg &ieu et igH@&Gs Siey Senowl
Coameuwmangid  Gungiorergiorer  Blubgener
p=1(mod4) cravs s _(Hs.

Let p be an odd prime. Prove that the

quadratic congruence x”+1=0(mod p) has a
solution if and only if p =1(mod4).

Or
(=) eMevgafer Canpmsmss s bl Hlmiels.

State and prove Wilson’s theorem.
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