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MATHEMATICS
(Regular Elective )

Answer the Questions from any one

OPTION-A
Paper : MAT-RE-5016
( Number Theory)

OPTION-B
Paper : MAT—RE—502_6
( Discrete Mathematics )
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
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OPTION-A : | (i) The value of ¢ (360) is

Paper : MAT-RE-5016 ¢ (360) ¥ 9 9
( Number Theory) (@) 36
' (b) 96
(c) 180
1. Choose the correct options : 1x10=10 @ 18
w7 Teq b TR1edl 8 (iv) Which one of the following statements
Py ' : is true?
(i) Which o.f the following equations has T o e
no solution? @ﬂ;ﬁ‘tﬁ' |
If (F =
S5 (IR SRR SIG A2 (a) (@¥) @ =b (mod n), then (CSCT)

a+c=b+c (mod n)
(@) 18x+5y=48 (b) If @M) q=p (mod n), then (CoC)

(b) 54x+21y =906 ac = bc (mod n)

(c) 123x+360y =99 () Both (a) and (b) are true
S (b) TEADIZ 79

(d) 158x-57y=7 (@) e ) M

(d) Both (a) and (b) are false
(ii) Which of the following is not a _
Mersenne number? (@) ©F (b) IC.EJIGIQ OPT9J

(v) The number of distinct solution of the

G (0l @Bl Mersenne FL AN 753 ? congruence 9x =21 (mod 30) is

(@ 31 | - 9x=21 (mod 30) congruence (BiF FoF
(b). 125  TINER R 2]

¢ 127 (@ 1

@ 7 (b) 3
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() 7
(d) 9

(vi) Which of the following theorems states
that “If p is a prime and pa, then
aP? =1 (mod p)” ?

O (D! BoiAMR o “Ifi p 1 G
RN pJa 27, (org
aP? =1 (mod p)” ?

(a) Dirichlet’s theorem
Dirichlet 3 Bo{sjiy

(b) Wilson’s theorem
Wilson 3 ©o{oiig

(c) Eulers theorem
Euler 3 Ssisiiv

(d) Fermat’s little theorem
Fermat 3 s @ﬁ"[ﬁj

Which of the following sets is a reduced
set of residues modulo 9?7

O CRRO! RS module 9 1 gl
SRCIET zfe e

(@) 3,5,86, 14, 19, 2
(b) - 30, - 15,12, 7o 120091

(vii)
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(€
@)

(viii) The

- 31, - 16, — 8, 13, 25, 80
None of these

@A Whle T
value of ¢(180) is

o(180) I 3 29

(@)
(b)
(©)
@)

90

180
540
546

(ix) Mobius p-function of 60 is
60 ¥ Mobius p-F& 29

(@)
(b)
()
(@)

1
=1
0
2

(x) The highest power of 5 that divides 50!

18

50! ¥ &9 FR9 2[5 I AH® 9GS 39

(@)
(b)
()
(d)

12
18
24

30 |
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Answer the followiﬁg questions : 2x5=10

O PG Teq Bl ¢

(@)

(b)

(c)

(d)

Show that the only prime of the form

] na_]_ is 7.

(RS @A 3 _1 w17 G e A0
== 7.

Prove that if ¢ =p (mod n) and m|mn
then g =p (mod m).

TN @AM gy (mod n) S m|n
@) m a=h (mod m)

. . .
If n=p11p§2...pfr is the prim¢€
factorization of n > 1, then prove that

() = (ky +1)(ky +1)...(k, +1)

W n=plplt pb s 5 GUER
TR el A, (S8 A9l 31 @

7(n) = (ky + 1)(k, ) 1)

Find the vaiue of Z 4(d)
dj1o e

2. H(d) T W e =1

d|10
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(e) 1If pis a prime and k > O, then prove
L]
that ¢(p")=p’°[1——}
P
I p @Ol (N R S k > 0 2, (903
i 1
o 1 @ A(P°) = p’“(l—;]-
3. Answer any four questions : 5x4=20

eIl bifab! 29 el 4 ¢

(a) Prove that there are an infinite number
of primes of the form 3n +2.

21 B G 3 4+ 2 49 SIS IRAP G
T SR |

(b) Solve the linear congruence
34x =60 (mod 98)

34x = 60 (mod 98) linear congruence (bl
AL <41 |
(c) Prove that 11'°* +1 is divisible by 17.

aae I @ 11 +1 F 17 '@ =4 7
(d) 1If p is a prime, then prove that

(p-1)!=-1(mod p).

A p @B GHifeRe 72T 2, (o0 &3l <1 (@

((p-1)t=-1 (mod p)!

3 (Sem~-5/CBCS) MATRE1/2/G 7 Contd.



e

(e) Prove that o(n) is an odd integer if

and only if n is a perfect square Or
twice a perfect square.

A TN @A o(n) GBI SA TG FA af
11 3R 1 51 el 2of eyt A <1 2l <
TR 79 |

() "I n>2, then show thatlgaﬁ(n) is an
even integer.

W n>2 7, (ot et @ g(n) <61 I
BTG TRy |

4. Answer any four of the following

questions : 10x4=40
O TR RIeIe bifatre ey 1 ¢

() (a) Determine all the positive intege"
solutions of the equation

18x + Sy =48

18x +5y =48 Ffaecpiy AL
TR SRS G g SR |
Show that if @ > 3 anq g™ +1 I8

(b)

PHME; ‘then a isieven and m is @
Power of 2.

m‘iﬁmﬂ‘ﬂﬁazgm@am_‘_lcﬁﬁﬁ
R, O @ 3o s m, 27
29

=10
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(%)

(iii)

(@) . If p, is the nth prime number,

then prove that p, <2,

M p, O nos GlfE AU =7, (o0
ol W @ Pa S2777

(b) Show that 2% —1 is divisible by 31.
@& @ 2% -1, 31 @ [ewE|

5+5=10

(@) If pis a prime and pfa, then
prove that a?* =1 (mod p).
It p @bl GTifeRE A SN p | a, (90T
&g 991 @ aP =1 (mod p).

(b) Find the remainder when 15! is
divided by 17.

15! 17 ([ 299 Si€ce1 Sieieaa [Hefa <1 | -
5+5=10

(iv) State the Chinese Remainder theorem.
Use it to solve the following system of .
CONgruences : 3+7=10
Chinese Remainder SA#WH! i1 @3
C{2[WjIh] JIZ[E FN O congruence
SCITICO! 4 1 ¢
x=1 (mod 3)
x=2 (mod 5)
x=3 (mod 7)
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(v) (a) Define a multiplicative function.
Prove that the function o is a
multiplicative function. '

.90l multiplicative Fee weeal il |
U I @ o Hewcol 9ol
multiplicative & |

(b) If nis a square-free integer and 7
is the number of prime divisors of

n, then show that t(n) =2%:

ﬂﬁn&ﬁﬁﬁ\@@%ﬂwﬂw nd

Rt stz r, coro
(e eq | @

)= O

5+5=10

(vi) State and prove Mijbiué inversion
formula. 2+8=10

Mébius inversion STaO! 7211 s syl <64 |
(vit) (@) IfNisa Positive integer, then prove

that N = %r(n)hi{gi\’_]
n=1 n
N <5 i e I, (T 2flel

2N

WA N = f(n)_i[z_fg}
1 n

n=1

n= n=1
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(b) Evaluate RZ_IH[S‘J

6 ‘6
Zn[ﬂ 3 W e s |
n=1
6+4=10
(vii)) (@) If nis a positive integer, then prove

that ]
g(n) =ny A9
g

I n GOl LR ST 2, (O0T 2
= @

#n)=n> 4
din

(b) State Euler’s theorem and using it
find the unit digit of 3'%°.

Euler 3 So9{WeH! 51211 S 93001 9211

T 31 G G 79 SRCH
Tl | ;

5+5=10
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OPTION-B
Paper : MAT-RE-5026
( Discrete Mathematics )

Give very short answer of the following :

(@)

(b)

(c)

(d)

(e)

3 (Sem-~5/CBCS) MAT Ry | /2/G

1x10=10

Wh;an a poset is called totally ordered
set? .

'wzﬁa@ﬁasmi%em@ﬁmwcf@ﬁ@

F2S 299

Give an €Xample of compafable

clements in the Poset (z*, |), where |
stands for divisibility,

Wﬁﬁiﬁ‘?@ﬁﬁiﬁﬁ% (Z', |)© weiE e
i i, 3w | 9 Koo gom |

E‘intcgl the Supremum of'{l, 2, 4, 5, 10}
¢ poset (Z*,
divisibility, B s [
:n:ﬂas@ﬁama?a% (% 1)s 41,2, 4, 5, 10}
ey T3 (Supremum) fefy <1 |
Define g Complete lattice.

B! T4 oo siceat g |

When is 5 lattice called modular lattice?

Gﬂ%mTﬂﬁi@ﬁhﬁsqgaﬁlﬁﬁﬁigﬁio$mjﬁﬂ?

12

(9)

(h)

G)

Give answer of the following :

(@)

Draw an OR gate.
OR gate <0 S 1 |

Write De Morgan’s. laws in Boolean
algebra.

e <R e o Rt B

For any two elements a, b in a
Boolean algebra, ‘qp’ =0 if and only if
a'+b=1" ... is true ?

IR GEEAR GOF ol Gl a, b I A
‘ab'=0 IM OF M@ o'+ p=1" &I
O] 2

Define an ordered set.

9ol @ FAR2fes ket |

State the isotonic property of Lattices.

(il RE R 45! S |

2x5=10

Find all four elements sublattices of
the lattice {S3p, D}, where Sz is the set
of divisors of 30 and D means division
operation.

{S30, D} ilo%R bIfR G FPCAIRIS SoltEog
e 41, 79 S5 291 30 I FICAIEIR Beolmrg
S Wi D 25 Kooy |
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(b)

()

(d)

(e)

Draw the Hasse diagram for the lattice
({1, 3, 6, 12, 24}, |), where | stands for
divisibility.

({1, 3, 6, 12, 24}, |) o= == g =T
I, TS | 9 Reeget 35m|

S is the set of divisors of 18. For any
two elements a, b of S, we define
@+ b =lem [a, b, a.b = ged (a, b) and

18
a = ——
el Prove that {S, +, ., ', 1, 18} is

not a Boolean algebra.

S 4 18 I IREER Seolivas 25| S 1 -

0! G 3 A& 4@ T @ + b = lem [a, b,

a.b = ged (a, b) o= Gl 22
_ o S @
o e 18}{%‘.&]?&&%3@1

Draw a diagram for the Boolean
expression (x'+y+z')(
ert 2 (x*+y+z’)(

UM 9 |

XYy +xz').

XY+xz') 5 Hae

Draw a circuit diagram for Xy +yz'
Y +yz T390 fBa s <y
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3.

Give answer of the following : (any four)

5x4=20

(a) Prove that in a distributive lattice, if

(b)

(c)

the complement of an element exists
then it is unique.

ol 11 (@ <ot Resel @ifowe I I ol
GTieR =5 7% 27, (90% 2 wfaor 2|

Draw the Hasse diagram for the lattice

{S42,D} , where S, is the set of divisors

of 42 and D means division operation.
Determine the complements of all of

the elements of {S;,,D}.

{S42,D} @ilbed (2& o Sk = IS Sy
26 42 F FRENEIT SAT 7R2fS T D 24
RefeTel| {S,,,D} I TR CNeR 7
e e <=1 |

Minimize the function

flxy,z,w)= xyzw + xyzw +
xyY'zw'+x'yz'wt x'yz'wt x'yzw' + xy'z'w' +
xy'zw + xyzw by Karnaugh map
method.
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(@)

(e)

I IR TS

f(xy,z,w) =xy'z'w' + x'y'z'w + x'y'zw' +
xyzw' + x'yz'w + x'yzw' + Xy'Zw' +
XY'zw + xyzw TENI T ol A a4 |

Define a poset. What is dual of a poset?
If Pand Q are two posets, then show

that P x Q is also a poset. 1+1+3=5

1]

Define a DNF in Boolean algebra.
Express the expression Xxy+ yzw' in
DNF.

WﬂWDNFW@ﬁW xy + yzw'
% DNF © &3 41|

Give answer of the following : (any four)

S TS AR GOR @ far | e 10x4=40
&iﬁaﬁif%ﬂmwgﬁtﬁﬁ?@?@wiﬂﬁ (@ Define a lattice. When it is called
LEREEIS) P, Q333 (ST @ Px Q@ complemented ? Prove that dual of a
<ol SIRFS S el 77 complemented lattice is complemented.

Draw a circuit for each of

th ine
Boolean functions as n e following

n

() flxy)= XY, using only NOR-
gates.

(i1) f(x,b;,z)=x4-yz, usin

(b)

(e et fml | o B SR e Gl
2372 A [ @ Bl ZFTRI (FoRA BCdeT A
TP =J |

State the absorption and distribution

NAND-gates. g only law for multiplication (.) over addition.
(+) in a Boolean algebra and draw their
2%+2Y5=5 circuits and make truth tabl
e 3 ; es.
) WWWaﬁ@g@m 3+3+4=10

(i) o= NOR- o6 aio 5 fi(x,y) = xy

(W) O NAND-¢s{5 BIEEE RS
f(x,y,z)=x+yz

RGeS GFEE o S @t (+) 9
GoTS 779 (.) T Toae 4l Sl 741 i Pizes
o194 foF uE= A T Ao Wi dES
4|
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c) E : :
(c) Express each of the following . . ~ (e) In any Boolean algebra, show that

expressions in DNF in the variables
gferaie GeeEdre (rSAl (&

present :
() xy+xz+xy' () ab'+ab=0 if and only if a=b.
(@) xyz+(xy) STE10 (i) (a+b)(b+c)(ctd) =
werd 2lfSeo! |
oS (¥ IS 4! IR DNF (a'+b)(b'+6)(c’+a)
n ' 5+5=10
l {5 1 .
PRl : () A light bulb is located at staircase in a
(i) xyz+(xYy) two-storied building and there are two
: : wall switches, one in the ground floor
@ ']gr;ll;sform the following CNF into and the other in the first floor. Design
: ' a circuit connecting the switches and

such a way that either
used to control the light
f the state of the other.

the bulb in

(a+b +c)(a+b+c'} (a+b’+c') witch may be
S

(a'+b+c) (@ +b+c') (@'+b'+c) independenﬂy L. 10
Ed CNFE!.""WT_ DNF (5 #/fRaés o1
(R e - ﬂm@vﬁmw@ﬂﬁﬁﬁ?ﬁ@ﬁm%ﬁﬁ
+C}{a+br+cr) ﬂmﬁmwwmﬁwﬁﬁg
g0 et (@' cbe)(avbie)(a'+ b +c) ﬁm'ww‘iﬁw@iﬂmﬁmwﬁi G
(i) Find the complete DNF of <1 9t gmﬂ?i reGISkaGl] m@@ali‘ﬁcﬁi eI
il *;x’y3+xy,z and its 3 A
5 !
mplement. (g) Prove thata non-empty finite poset has
s 5+5=10 . at most one least element.
S XYz 34 DNF fiefg (i) at most one greatest element.
T 7[5 el = 5+5=10
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W = @ <l RS Ty Sk ehie
2foq _
() T IR G5 AR 3T A |
(i) S T4 <O A= G A |
(h)  Find the minimum sum of products for

the function f (a,b,c) =>(0,2,3,7) by

‘using the Quine-McCluskey’s tabulation
method. 10

f (a,b,c) =2.(0,2,3,7) wowg R
fr=es R fdf <way
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