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1. (@Amatrix C=(c;). <, Iscalled orthogonal if it satisfies the following two conditions

n n

ZCZ 1 and ZCU b =0, 0,i'=12,-,ni =i

u_

Show that if x, =chiyj, i=12,---,n, then
=)

Zn: = Zn: y?.(10 points)

j=1

(b) Define
Clj :1/'\/5, J :l,2|"'1n!

- 1/i(i-1), fori=2,---,n and j=1,---,i-1;
’ 0, forj=i+1--,n

c. =—(i-1/4/ii-1), i=2

Check if C =(c;).; <, Isan orthogonal matrix. (10 points)

02 07 01
2. Let D=|0.3 0.5 0.2].Find the limit of the n-th matrix product limD". (15 points)
05 04 01

3. Calculate the following integral.(15 points)

= 1 = u, t
f(t)= u?exp ——@+—)|du,teR
=], J2aT(r/2)2" p{ 2 &* r)} =

where TI'(x) is the gamma function and r > 1is an integer.

4. Transform the basis {[1,0,1],[2,2,2],[2,3,1]} for %R* into an orthogonal basis for R* using the
Gram-Schmidt process. (15 points)
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5. (20 points)
(a) Let V beareal vector spaceand veV and r €R. Showthat rv=0
implies either r=0 or v=0.
(b) Let T:U —»>U be alinear transformation with the property that T (T (v)) =T(v)+5v forall

v eV .Showthat T is one-to-one.

6. Using J':%dx = /2 to find the following integrals. (15 points)
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