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Linear Algebra

(1) (25 points) Show that if 4 € M,(R) with A* = 4 then A is diagonalizable. Here
At denotes the transpose of 4.
{2) Let
X={{z,y,1} |2,y €R and 22°+¢* =1},
and consider
Y={Q€eR®| Q=1tF forsome t R, Pe X}

(a) {10 points} Show that the intersection ¥ N P, where P is the plane defined
by the equation y — z = 3, is a parabola.

(b) (10 points) Show that if L is a plane in R®, then ¥ N L is always a conic
(parabola, ellipse, or hyperbola).

(3} (15 points) Let f(2) = (z — a1)(z — ag){z — @10), where ay, ..., a1p € R are distinct
real numbers. For each v = (by, ..., byg) € R, let g(z) = coa® +cgz® + ... +eE+eg
be such that

b x ba b _ g{z)
T—e1 w—a  T-apg flz)
and define ®(v) = (co, ¢y, ..., ¢o). Show that @ is a bi-jection between R and R10.
(4) (15 pOintS) Let th = (al,l, LA ,al,s), Vg = (02‘1, ey 62'3) & Rﬁ and let

P={sm+inl0<st<1) c R,

Prove that the area of P equals VA - A, where 4 = [:;'I Z’LGJ and At is
1 ... g
the transpose of A.
(3) Let

1234586 000001
2345461 100000
1345612 _lo1o0000
2=lase1aaj@A={g000¢
5612 3 4 000100
6123435 000010

(a) {5 points} Show that 3" A = A Y.

(b} (10 points) Find all the eigen-values and the corresponding eigen-spaces (in
the complex vector space Cf) of A,

(c) (160 points) Find all the eigen-values and the corresponding eigen-spaces {in
Chof Y.
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