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Test the validity of the argpm$nts using rule of i
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Note: Answer any FIVE full questions, cbwitng ONE full question{pQ,{n each module.
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.'. Anil is not in second semester.
td + "'i.,.

(05 Marks)

(06 Marks)
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a.

b.

a,,:::::=i,,d,,, T
Prove UV mat*feffil inductiol fo;rjfrerypositive integer 8 divides 5" + 2'3n-r + 1.

(06 Marks)
Assuming*fA$CAf funguage''i$Sctse insensitive, an identifier consists of a single letter
followed bf:upto seven symbols *frictr may be letters or digits (26 letters, 10 digits). There
are 36 reserved words.,"Hpw many distinct identifiers are possible in this version of
PASCAL? (05 Marks)

Find the coefficient offi3b2ds in the expansion of
(a+ 2b - 3c + 2d + 5)'6.
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I a. Prove that for any propositionsg!-6 i the compound proposifioti":

{p -+ (q + r) } -+{ (p -+ q);(p -+ r) } is a tautology.
b. Prove the following logical,eQu,iValence using the laws of logic:

(p+q) n[-r qn(rvr q)] <> r (q v p).

c. Prove the following lo$i quivalence using the.trd$bf logic:

[-rp ^ 
(-rq n r)] v (q n r) v (p n r) <+ r.

c.

(05 Marks)
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Prove that 4n . (rr' - 7) for all positive integers n 2 6. 
tt''"' ' 

(05 Marks)

Lucas numbers are defined recursively as L6:2, Lr ;;1"aadin: Ln-l *Ln-z for n > 2. If Ff
are fibonacci numbers and Li'are the Lucas numbers, prOve that Ln: Fn-i * Fn+t for all

find th. ,rr*b.. of distinct terms in the .*pu*-idhOf (w + x+ y + z)12c.

5a_

6a.

b.

Module-3
Let f : R --+ R be defined by :: ii,l*;;1 :"'

Ilx-5 for x>0
f(*) : ] 'l :- " - 

-" determrfo,(0), (-1), f -'(0), f -' ("t3X" f-'([-5, 5]). (08 Marks)

[-3x+l for x<0
Define an Equivalence Relation aWtite the partial order r,elation for the positive divisors of
36 and write its Hasse diagrdrnlfffAssE). (08 Marks)
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Consider the functioqRbR defined by f(x) = 2*'$5. Let a function g : R---+ R be

I

defined by g(x) ="+,(i - 5). Prove that g is aq irt$erse of f. (03 Marks))
State Pigeonholeltinciple. Let ABC is an,eii,uilateral triangle whose sides are of length lcm
each. If we select 5 points inside the trian$h, prove that atleast two of their points are such

that the distanCe between them is less than t/z crrr. (05 Marks)

If A:'t1;2',3,4\, R and S are relations on A defined by$f \0-,.2), (1, 3), (2_, 4\, (4,4)\
s:{(1$), (t,2), (1,3), (1, +), (?*S)i(2,4)\ find RoS, SoK R',, S', and write down their

(05 Marks)
(06 Marks)

(08 Marks)

obtained. 64 had taken

(06 Marks)

b.

c.

mathematics course, 9a had taken CS course, 58 had taken" EC course, 28 had taken both
Mathematics and..'sp course, 26 had taken$oth Mathemat-i,gS'and CS course, 22had taken
both CS and EC Course, and 14 had thken all three types of eourse. Determine how many of
these students liiad taken none of tfie'thr6e subjects. (05 Marks)

b. Find the rook polynomial for the 3 x 3 board using expansion formula. (06 Marks)

c. Solve thffirurence relatioq"tr* 
i 

,"ll''t'
an +la $j- 6a*z:0 n > 2;;rg,.ryetr a0 = -1 and ar,r- 8. (05 Marks)
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98,8 g, 'An apple, a banan-d,*t4lhungo and an orrtrfi{i$ are to be distributed among 4 boys B1, 82, 83,

":' ,::B4.The boys Bf#.,,-_1\+*ts2 do not wish tohave an apple, the boy 83 does not want banana or
mango and 84 r,g $es orange. In"ho.ly many ways the distribution can be made so that no

(06 Marks)boy is displeased.
b. Howmanypprmutationof 1, 2,3,4,5,6,7,8 arenotderangements? (04Marks)
c. The number bf virus affecte.d files in a system is 1000 (to start with) and this increases 250o/o

every two hours. Use a re0ui*ence relation to determine the number of virus affected files in

matrices.

7a.

the system after one dayrl'

Module-5
9 a. Define the follci_W.iil$ with an example :

r) Simple gr h:' ii) Regular graph
iv) Maximalsubgraph v) Induced subgraph.

2 of3

iir) Subgraph
(05 Marks)
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Show that there exists no simple graphs correspondiq$tq fiffifollowing degree sequences :

i) 0,2,2,3,4
ii) 1,1,2,3

iv)

ili) 2,3,3,4,5,6 fu'ffi&.*:
tO 2,2,4, 6. riu .,in (04 Marks)

Let T = (V, E) be a complete m-ary tree &ftgJYl = n. If T has.0 leavee,;;e#d i internal vertices,

then prove the following : ;*-.q t' i'-,

i) n=m.i+l fu.= 
*" 

qn"

ii) .[ = (m - l)i + I ..q \fF= 4.

+ dry (oTMarks)' (m-1) m d'\:' !
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",,.1:...,.yIn the graph shown iG#b. Ql0(a). Determine

v) a qi{rififfiom b to b that is not p c$le
vi) a frcBfrom b to b. -ry" ffi. *' & ,9 S,-.hb {ry'

*Fi 'a *,b. Determine the order lffitthe graph G =Jrufin the followisg c.flses :

i) G is cubic gI*pHwith 9 edges ;'"';q : 
*.q-,*.ii) G is regulqS*rith 15 edges sm. 

- r *d u"ii) G is reguli#;ith 15 edges- @* 
* , ' # ;"

iiii G has f Ufufim with 2 rlttice.$di@ee 4 and all other'of degree 3.

c. Obtain the optiriial prefix code foiqthE string ROAD IS GOOD.

lu uNrel
iit) G has I

(06 Marks)

(06 Marks)
(04 Marks)
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, foffi*le string ROAD QGOOD.
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