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(a) (5 pts.) Define the partial order relation.

(b) (7 pts.) Let 7= (¥, E) be a rooted tree with root 7. Define the relation R on V' by
xRy forx,y € Vifx=y or x is on the path from r to y. Prove R is a partial order.

2. Prove or disprove the following arguments.
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3. Solve the recurrence relation Anyz = Slpyq +6a, = 2,1 > 0,a, = 3, a, =7
(2) (4 pts.) by using the characteristic equation,
(b) (6 pts.) by applymg the technique of generating function.

4,
(a) (4 pts.) Define the Stirling number of the second kind.

(b) (6 pts.) Let 4 = {1, 2,3,45,6,7} and B = {w, x, ¥, z}. How many onto functions
are there from 4 to B? (MUST calculate the value.)

5@pts)Let G=(V,E) bea loop' free, connected, not-multigraph, and planar

graph with |V]| =v,|E|=¢e > 2 and r regions. Then 3r < 2e and e < 3v — 6,
Prove it.
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6. Let A, B, S be three n x n matrices. If B = S71AS,

(a) Prove that A and B have the same eigenvalues. (5%)

(b) If z is an eigenvector of A corresponding to an eigenvalue A, find an eigen-
vector of B corresponding also to A. (5%)

7. Let T : V — W be a linear transformation and v, --,vx € V. Prove or
disprove the following statements:

(a) If {v1, -, vx} is linear independent then {T'(v1), -, T (vg)} is still linear
independent. (5%)

(b) If {vy, -, vk} is linear dependent then {T'(v1), -, T (vg)} is still linear de-
pendent. (5%)

8. Let W be the space spanned by w; = (1,-2,-1,2) and wy = (—4,1,0,3).
Consider a vector y = (3, —1,1,13)

(a) Find the orthogonal projection of y onto W. (5%)

(b) Compute the distance from y to W. (5%)

9. Let
0 1 2
A=11 03
4 -3 8

Find the inverse of A by elementary row operations. (10%)

10. If P, denotes all polynomials of degree at most 2, and

T : Py, — R is a linear transformation defined by

T(p) = || pla)de

Find a basis for the kernel of T. (10%)
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