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I. (10%) Find the standard matrix A for the linear transformation 7@ R?* = R? for which
r([l=15) e (=[]

2. (10%) Let V be the subspace of P, spanned by S = {vq, vy, V3, V4}, where vy = t* + ¢ + 2t +
Lvp=tt+t? +2t4+2 vy =2t +t34-t +2,and vy = t* + % — t? — t. Find a basis for V.

3. (15%) Find bases for the row spacc and the column space of the matrix:

1 -2 5 0 3
1=z 5 =7 0 -6
-1 3 -2 1 -3
-3 8 -9 1 -9

-1 7 -1 1 11
4, (15%)Let A=10 1 Oand P={0 0 1§
0 15 -2 1 0 5

Confirm that P diagonalizes A, and then compute A'l.

5. (16%) Determine the truth value of each of the following statements if the universe of discourse of
each variable consists of all real numbers.
a) Vx3y(x* =y)
b) Vx3y(x =y?)
¢) Vx(x? #x)
d) vx(lx] > 0)
e) IxAy(x+2y =2A2x+4y=5)
f) vx3y(x+ 2y =2A2x+ 4y =15)
g) Vavy(x +2y =3A2x+ 4y = 6)
h) 3x3y(x+ 2y =2A2x + 3y = 3)

6. (9%)How many numbers must be selected from the first 12 positive integers to guarantee that at least
three pairs of these numbers add up to 157 Explain how to da?
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7. (13%) Solve the recurrence relation a2 — 2a2_, =1 forn = I, where a5 = .

8. a) (6%) Determine whether the following two graphs are isomorphic? If YES, provide the

corresponding vertex pair. Otherwise, justify your answer with detailed explanations.

1 2

b} (6%) In a complete graph K, find the number of paths of length 6 between every pair of vertices.




