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SET-A

Answer either in English or in Assamese.
Answer the following questions : 1x8=8
TS il eiies B i ¢

() For integer q, prove that 1|a.

o8 MY a-F IE AN 39 T lal

(i) If aand b are two positive integers such
that ged(a, b)=1, then

lem(a, b) = . (Fill in the blank)

ﬂﬁawb@*{mﬂswwwv@_

ged(a, b)=1 (S8 icm(a, b) = 5
(T1 312 %3 F)

(@) Show that the Diophantine equation
3x+6y =5 has no solution.

(PYERT (A GI2STFBI2 69
3x+6y =5-F (P AN 3 |

. (iv) State Wilson’s Theorem.

T35 GoiSAwICH! el |

(v) Find the value of &(180).
c(180)- Wi Efear |

(vi) Write Euclid’s lemma.
BB[FTI TR B2 |

(vii) Find the value of x(30).

#(30)-3 7 Tferear |

(viii) What does a=b (mod n) mean ?

a=b (mod n) 9 & g@n?
Answer any six of the following questions :
: , 2x6=12
o} [l S5 emE Te 4 ¢

() - Prove that équare of any odd integer is
of the form 8k+ 1.
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(vi) For arbitrary integers a, b, ¢ if

o SRie AR F9f
ol 1 (@ R o N azb(mOdn) and bsc(mOdn) then

8k+ 1 TIFRS A | |
prove that a=c (mod n).
(i) If ged(a, b)=1 and c | athen prove that RPIE SR T4 @, b, ¢ < A TW
ged(b, c)=1. a=b(modn) E b=c(modn) COTI

' ' 45 T @ a=c (modn) |
afii ged(a, b)=1 W% ¢ | a (90T &4 51 a =c (mod n)

@ ged(b; c)=11 1 (vii) Show that 59— 310 is divisible by 11.

10_ 110
(iii) Using Euclidean Algorithm find orged @@ 510-310, 11 (7 KKerey 2|
ged (272, 1479). '

(viii) If 3fn then prove that ¢ (3n)=24(n).

ITFH T IR el TH
ged (272, 1479) Bt i 3fn T TN T @ ¢ (3n) =24 (n) |
(iv) Give examples of integers a, b, ¢ such (ix) For n=14, show that a(n)¥ G(n+1)_

that a|(b+c) but afb and afc.
' _ n=143 9@ YA @& o(n)=o(n+1)1
ORS AA! a, b, ¢ e Al s _ . '
al(b+c) @8 afb W=F afc | (x) If z(n) is odd integer then prove that n
is a perfect square.

(v) Find the remainder when 250 is divided
by 7. '

2505 7 (< 29¢ SR Ol B 2 e |

W r(n) S SRS FRYT T (S0 A F
@ n @61 24 35 R |
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3. Answer any four of the following questions :
S5x4=20

SasWCicoiclc s Rerc i I

() State and prove Archimedean property.
14=5

SIfFRCTN Sogsiol o e e 51 | i

(i) For all integer g >1 prove that

a(a2 + 2)/3 is an integer.

TR SRS A @ > 17 AR o S @
ala® +2)/3 @b o A

(i) Determine all solutions in the positive
integers of the Diophantine equation
54x+21y =906 .

54x +21y = 906 ©RECFHET FIDH
TPCTT 4IRS AR AN Sfernaqt |

(iv) If Pis a prime, then show that

a” =a(mod P) for any integer a,
31 P Bl GRS TR & corw Rt w=ie
R a-F RIS C"T?_{G@T Ry aP = a(mod P) |
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(v) Let a,beZ. Prove that if ged(a, b)=1,
then ged(a+b,a-b)=1 or 2.

@TA a,be Z |13M ged(a, b)=1 T, (T
e ¥ @ ged(a+b,a-b)=1 A 21

(vi) Prove that a positive integer n is
' divisible by 4 if the number formed by
its ten and unit digits is divisible by 4.

ol I T GOl {ISE WS WA n, 4 &
Reiey 2°3 IME AR 12T SF IFFT
e d SifFe ARG 4@ ooy =3 |

(vii) Define multiplicative function. Show
that the function r is multiplicative.

QIR Toie R AT | TS @ ¢ Tl
G | ‘

. (viii) If n=pMt pf2... p& is the prime

factorization of n> 1, then prove that

o t)ig) b
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A n=ph gl o, n> 17 o
GeAlrs R 2 (0% e w41 @@

) 4

4. Answer any two of the following questions :

10x2=20

oS fepize wh sk Tes 3 ¢

(i)

(@)
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State and prove that fundamental
.theorem of arithmetic.

2+8=10

G191 e SAAICS! =t o1 2fsiet 3w |

(@) Prove that if a and b are integers

with b> 0, then there exists umque
integers g and r satisfying

a=qgb+r, where 05r<b- 6

M @ W b SRS A & b > 0, (orm
R N (A GG OS] g o
AEAC® a=gb+r, IS 0<r<p|

(b)

(@) (o)

(b)
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Establish the following formula by
Mathematical induction : 4

2

1+3+5+..+(2n-1)=n* for all

n=l.

FFE n > 1-9 IR SAFOE SO

SRS ©o 30! ARt T
1+3+5+..+@n-1)=

Using Chinese Remainder theorem
solve the following linear

congruences x =3 (mod 4),
xEQ(modS), xz6(mod"7) S
BiETe st TelAa TR o (AR
SR (R0 T |

x =3 (mod 4), x=2(mod5),

x =6 (mod 7)

If p and g are distinct primes,

prove that

p?+gP! ~1(mod pq)-

TR p W g 2T CES TG 2T, S

0 @ ptl+g? ! =1(mod pq) !
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(b) Solve 18x =30 (mod 42).

(iv) (a) Show that the function u is a
' multiplicative function. S

|
|
f
| TG T 18 = 30 (mod 42) |
| : .
- (ST (@ p T B @O e | ‘
|
l
|
|
[
|
{

(b) For each positive integer n>1,

e=ifEn =
10, ifn>1

prove that Z H (d) =
- d|n

5
AT G O R 1 >1-9 A

o =< @
, ifn=1
d)=2o¢
dzl,;'u() {O, in =il

(v) (a) If pand g are distinct primes with
a®? =a (mod q) and
a? = a(mod p), prove that

a? = a (mod pq). 5

W p 9% q o= G st o
a? =a (mod q) &F g9 = a(mod p)
I, (O® a9 /1 @@

af? =a (mod pq) |
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