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Marks

/ Quality control in a factory pulls 40 parts with paint, packaging, or electronics
defects from an assembly line. Of these, 28 had a paint defect, 17 had a packaging
defect, 13 had an electronics defect, 6 had both paint and packaging defects, 7 had
both packaging and electronics defects, and 10 had both paint and clectronics

cfects. Did any part have all three types of defects?
Ten students solved a total of 35 problems in a Global math Olympiad. Each
problem was solved by exactly one student. There is at least one student who solved
exactly one problem. at least one student who solved exactly two problems and at
least one student who solved exactly three problems. Prove that there is also at least

one student who solved at least five problems.

Using the method of generating function, solve the recurrence relation.
Qpyy — 2ap + ap_y = 1,n 2 1withay =1;a, = 2
Let Dy be the set of all divisors of 30 and any two elements a, b € Dy, are

related (that is (a, b) € R) if a divides b.

’:@ilc the elements in the relation R explicitly.
D

raw the Hasse diagram.
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(ﬁ/Fi d the maximal, minimal, greatest, least elements for the above

elation.
Does this Hasse diagram represent a lattice? Justify.
(#) Draw the dual lattice.
/ For the Hasse diagram given below, find the following: Lub
O\ (br\ § Q\vb ) f\(b\m\
S 52 (wQ > Py ‘
— = I\ 6/
anlby)=6nk\

omplements of every element Iy “)

istributive or not (justification required) AN WQJ Q(J) (¢ M)

y({)(fﬁn%mofMSlOilﬁlemsts — e

{ Prove that (A + B).(A+ A'B").C + (A".(B + C")) + A’ B+ aBC = A+B+C
(Using Boolean laws and theorems) e

7 A situation is explained as follows there are some people in a village which they N
may or may not relate to each other. We can assume that if “a” is related to “b” then

“b” s related to “a”, but if a is related to” b” and “b" is related to “c” not necessary

that “a™ is related to “c”. Some people may not have relatives.

/(rf{ Depict the above situation as a graph.
) Draw a graph for the above model consisting of 10 people in 6

which
ne of them has no relative
(b’? of them have exactly one relative é
@ j:;of them have 2 relatives.

2 of them have 3 relatives.

4

ﬁeck whether the degree sequence (4,3,3,3.2 2 2 1) constitute a simple graph,

if so, draw the graph, if not, add or delete exactly one vertex to make it a simple 4
graph. %
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