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LetA={1,2,3,4,5,6},B={2,4,6},C={1,2,3} and
D = {7, 8, 9}. If the universe isu=1{1,2,..., 10}, find:
a) AnD

b) (DNnCc)u (AN B)¢

c) B®&C

d pucC

il.

What is a partially ordered relation? Let A = {1,2,3,4,6, 8,9, 12, 18,
24}. Consider a partial order relation, “x divides y”. Draw the Hasse
diagram of the poset (A, ).

iil.

LetX=1{1,2,3,4,5,6,7 }and R = { (x,y)/x-yis divisible by 3}. Is
R an equivalence relation or not. Draw the graph of R.

2. Letu
i.

=[3-12]"andu; = [3 1 51".
" Express the vector v =[9 11 27]" as a linear combination of u; and
u, if possible.?

ii.

Letu;=[0-55]%u=[03-3]T,us=[11 115 us=[101]",
us=[220"
Determine whether these vectors are linearly independent or not.

Find the eigenvalues and eigenvectors of the matrix?

- oog
A=|-3 2 -3 ]
L —3 0 -1




ii.  Findthe rank of the matrix and determine the type of solution? 5
7 ¢ 3
A=1-3 2 -3 1].
: -3 0 -1
2
Consider the Following functions
fi(z) = sinwy.coszy T € R folz)=oTy ayeR
i What are the dimensions of Ofef B q
i. Compute the Jacobian of fi(x). 3
iil. Compute the gradient of w 5
w = ur’ + -uy2 + uz?
x = dsinipcos©
y = dsingpsin®
x = dCosy
i. Caloulate the Coefficient x° in (3x% —2/x) *°. 3
ii. Solve the following recurrence relation using generating functions. 5
o1 =8y =8", n=1 where ap =1
iit. Find out the recurrence relation for an+1=4an, where n>0 and assume 2
that ag=3.
i Compute the distance between two vectors: 2
X=J1057, Y=[024]"
i Letu=[7 1] andv=[5 5]".Find the angle between u and v. 2
iii. (a) Define orthonormal vectors. 6
(b) Find the projection 7, (x) of the vector x onto the plane of by
and b, , when
x=[1001]"
b, = [1717] &by TRl - 71"
(c) What projection matrix Fy will produce the projection 1y, (x)
= P xx for every vector X in R* ?
. Define Quantifier. What are the different types of quantifiers? Give 2.5

an example for each.




ii.  Prove that following statement is a tautology:
: (r—asAt)—e(ﬁt—»—.s)

2.5

iii.  Check the validity of the following argument;

“If I go to college then I attend all classes. If I attend all classes,
then I get S grade. I do not get S grade and I do not feel happy.”
Therefore, “If I do not g0 to college then I do not feel happy”.




