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SUBJECT : ALGEBRA-I
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Date : 9/7/2022 S-20069-2022 Max. Marks : 60
NB.: -

1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.
3) Use of non-programmable CALCULATOR is allowed.

Q.1 Attempt ANY TWO of the following: 112}

-10
a) State De Moivre’s theorem and use it to prove (1 + z\@) =27" (—1 + z\/§>

b) Express cos’® and sin’0 in terms of the cosines of multiple angles.

¢) Ifzi, z2 € C then prove that,
) |z Zzlzw |Zzl

i) arg(z z,)=argz +argz,

Q.2 Attempt ANY TWO of the following: [12]

a) LetS={1,2.3,4,5}andR={(1,2),(3,4),(3,2),(4,5).(5.3),(1,5)} be a
relation on S. Find the transitive closure of R by using Warshall’s algorithm.

2x—3 Vx e R, then show that fis

b) If the function /:R — R defineas f(x)=

bijective. Hence find f™'.

¢) Ifa,b,xeZ,neNanda=b (mod n)then prove that,
i) (a+x)=(b+x)(modn).
ii) ax =bx (mod n).

Q3 Attempt ANY TWO of the following: [12]

a) Show that a =389 and b = 167 are relatively prime. Also find integers x and y
such that 389x + 167y = 1.

b) If pisaprime integer and a, b € Z then prove thatif p |abthenp|aorp|b.

¢) Construct a decoding table with syndromes for a group code given by generator
1 0110
01 01 1]

Use the table to decode the following received word:
i)y 11110 i) 10010.

matrix G = {

P.T.O.




Q.4

Q.5

b)

¢)

d)

b)

Attempt ANY THREE of the following: (12]
Obtain the remainder when 8*’! is divided by 13.

Prove that for any integer X, (a, b) = (a, b + ax).
Solve x® —x*+ 1 = 0 by De Moivre’s theorem.

Construct decoding table for the (2, 4) codes given by the following generator

. 1 01 0
matrix, G = .
01 01

Attempt ANY FOUR of the following: [12]
Give an example of a relation which is:

i) symmetric but neither reflexive nor transitive.

ii) equivalence

If f:R—>R is define by f(x)zx2 +2x+3 and g:R—> R is define by
g(x)=2x+3, find fog=?

“1-i3

Express the following complex number into polar form, z =
2

1.
If z +; is real then show that I(z) =0 or |z] = 1.

Prove that \/g 1S not a rational number.

Find the Hamming distance between x = 00000 and y=11111.




