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Algebra
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Note: 1) Answer any five questions.
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ii) All questions carry equal marks.
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iii) In case of any.doubt or dispute the English version

question should be treated as final.
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a) Let T be the set of positive integers less than 10 and

let “R be the relation on T defined by aRb if and only if
la? — b?| is a multiple of 5”. Prove that R is reflexive,
symmetric, but not transitive. 7
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®) ConsiderasctC={1,2.3.4.5,6,8,10, 12, 15} ordereq

b)

a)
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by divisibility. Draw its Hasse diagram
TeTowr gt MR W W C = (1,2,3,4,5. 6.5,
12,15} =R far 1 96T 89 v gmse
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Consider two sets A 5nd B. Let A

B={4,5,6,7}. Usin :
» 20, /. g Venn diagram
statements: S

Prove that (A U B)=A" ne.
Prove that (A N BY'=A'UB-".
a‘r%aAsﬂ?BwfaaﬁaﬁntrmA={2,3,4,5}3ﬂ'\’

B=1{4,5,6,7} &1 37 amai =1 suzht o, Pr=ifeiRag
TRAT 1 Rig il

e it @5 (A U B)=A' N B".
R HfT s (AN BY=A'UB".

_Gl.v-en the recurrence relation @, = a,_; + 44, _, with
initial conditions @y =2 and a, = 5, determine the closed-
form expression for the sequence. 7

ARMS RN gy = 2 3R a, = 5 & W FRERY Fau

Ay =a, | + 4a, , P Q@A gL, NPT & foQ dg-w9
Srfeafaa AuffRa &

= {2, 3, 4, 5} and
> prove the following
7

Show that the set H = {e, a, a?, a’} is a subgroup of a
group G where G = {e, a, a2, a, b, ab, a’b, a*b}. 7

feasy & I9=g H= {e, a, %, @°} T4 G & Wb IR
€ S8l G = {e, a, a?, @, b, ab, a®b, a3b} €|
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b) Let(A,*)bea semigroups Show that, for &,
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. Theweighted graphs in the figures here show some major roads
xR in New Jersey.

b,c Part (A) shows the distances between cities on these roads;

*(a* b) Part (B) shows the tolls.

a) Let G beasimple graph. show that the relation R on the

set of vertices of G such that uRv if and only if there lcS
. - H X1V
an edge associated to {u, v} is a symmetric, irreflex:

: 7 (A) | (B)

relation on G. * ) .

G¥ sfist a) Find a shortest route in distance betwween Newark and

A iR G'QEB W mg g st & afe Camden, and betwween Newark and Cape May, using these

WWWUR,@W%I%EuRvZTﬁGﬁq Hec : roads. 7

{u, v} T U B R &, oy G W T FEE, FraRaEc b) Find a least expensive route in terms of total tolls using

Ha 21 the roads in the graph between the pairs of cities in-

b of part(A). ' 7
b) Find a route with the least total airfare that visits each 0 < . : -
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Calculate the gradic

where X is a matrix. & 3, GTE'? X D

drae £(X) = Te(XTX) & WSTE '
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Write a short note on Cholesky Decomp
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Define Hypothesis. Write ash
and Alternative Hypothesis. https://
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- ~ipal i e in
Suppose the average salary of a principal 11l a;:lsl:ﬁlple
the private sector is Rs. 45,000 per month, an o with a
of 50 principals has a mean of Rs. 48,326 ¥ ot
significance level of o = 0.05. Can w? claim tha
principals earn Rs. 45,000 per month, given that the
standard deviation of the population is Rs. 1,5237 7
o hfTe f Brolt 83 ¥ Reell e 7 HiRae &7
sitea A9 45,000 HUA Wiy TE R, 3R 50 fifaaet &
Y 1 HTeA 48,326 5 ¢, Rt HEe TR = 0.05
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8. Write short note on any two:
a) Recurrence Relation

b) Tautologies and Contradiction
c) Time Series Analysis
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