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1. (10%) Letu=(2,0, 1)and a = (1, 2, 3). Find the vector component of u along a and the vector

component of u orthogonal to a.
2. (10%) Find a vector that is orthogonal to both w = (0, 2, -2) and v =(1, 3, 0).
3. (10%) Find the coordinate vector of v = (3, 4, 3) relative to the basis S = {(3,2,1), (-2,1,0), (5,0,0)}.

4. (10%) Find 43, where

0 0 -2
A=(1 2 1
1 0 3

5. (10%) Let the vector space P2 have the inner product

1
)= [ PG
-1
Apply the Gram-Schmidt process to transform the standard basis {1, x, x*} for P» into an orthogonal
basis {1 (%), (%), p3(x)}.

6. (10%) Show that if » is an integer and #° + 5 is odd, then #n is even using
a) a proof by contraposition. (5%}
b) a proof by contradiction. (5%)

7. (10%) Prove whether the given pair of graphs (71 and G2 represented by incidence matrices is

isomorphic or not.
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8. (10%) Show that the set of positive rational numbers is countable.
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9.

10.

(10%) Consider the recurrence relation a, = 2an.; + 3n.

(a) (2%) Write the associated homogeneous recurrence relation.

(b) (2%) Find the general solution to the associated homogeneous recurrence relation.
(c) (2%) Find a particular solution to the given recurrence relation.

(d) (2%) Write the general solution to the given recurrence relation.

(e} (2%) Find the particular solution to the given recurrence relation when ap = 1.

(10%)
a) (5%) Draw all non-isomorphic trees with 5 vertices.
b) (5%) Draw all non-isomorphic rooted trees with 4 vertices.




