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—. Linear Algebra (50%) - :

1. True or False (25%. 5 pts each)
For each of the statements that follows, answer true if the statement is always true and
false othez:wise,

(a) IfA and B are n x n matrices that have the same rank, then the rank of A? must equal
the rank of B2.

(b) Let L : R? — R? be a linear operator, and let A be the standard matrix representation
of L. If L? is defined by
L*(x) = L(L(x)) for all x € R?

~ then L? is a linear operator and its standard matrix representation is 42.

(¢) If Ly and L, are both linear operators on a vector space V, then Ly + Ls is also a linear
operator on V, where L; + Lo is the mapping defined by

(Ly 4+ L) (v) = Li(v) + La(v) for all v € V
(d) If N(A) = {0}, then the system Ax = b will have a unique least squares solution.
{e) If {uj,us,...,u;} is an orthonormal set.of vectors in R™ and
U = {ul,ug,. ..}uk}

then UUT = I, (the n x n identity matrix).
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2. GivenA=| 2 —4 -3 |. Find the Gram-Schmidt QR factorization of A. (10%)
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} and t be a scalar. Compute e??. (15%)
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— ~ Discrete Mathematics (50%) (55&i7 Eﬁﬁﬂﬂ‘}iﬁﬁ *%,;-\%x:;h‘z:%t{_ﬁ)

4. (10%) Please check if the following statement is true and explain the reason. ;
“During the first 49 days after John graduates from NCKU, he sends his resume out to
different companies. If he sends out at least one resume every day, but no more than 70
resumes in total. Then, there is a period of consecutive days during which he sends out
exactly 27 resumes.”

5. (20%) For x,y belonging to the set of positive real numbers, consider the determinant D, of
the n by n matrix Anxn.

(a) (6%) Find the recurrent relation for the value of Dp.

(b) (7%) Find the value of D, as a function of n, when y=x

(¢) (7%) Find the value of D, as a function of n, when y=2x

y x 00 00 « ¢« 0 0 O0O0O
x y x 00 0 e« ¢« e« 0 0 00O
0 x y x 00« ¢« ¢+« 0 00 00
0 0 x y» x 0 e« ¢« 0 00 0O
' 0 0 0 x y x o« « ¢« 0 0 0 0O
A?an - . . ° . e ] ] ] . . . . [} ] .
0 000 0 0 « e« x y x 00
0 000 O 0 ¢« e« o« 0 x y x 0
0 00O O O e« ¢ 0 0 x y x
00 00 0 0 ¢« ¢« 000 x yj

6. (20%) If Gand G are two complementary graphs with the number of vertices greater
than or equal to X, then either G or G is nonplanar.
~(a) (10%) Please find the value of X

(b) (10%) Please explain the reason.




