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EE 5327 QUIZ 3 Fall 1977 
Dr. Liberty 

1. Given the set of functions {et, e2t, e3t} on the real line interval 

[0, 1], show that the set is linearly independent, and apply the Gram­

Schmidt procedure to generate a new set { e1 (t), e2(t), e3(t)} where 

each e;(t) is orthonormal in L2[0,l]. 

2. Given x(t) =sin 2Kt find the XE L2[0,l] as a linear combination 

of the e;'s in problem l that is a best approximation toxin the L2[0,l] 

norm. 

3. Consider all vectors x in R3 satisfying 

(xjy1) = 1 

(xjy2) = 2 

with y1 = (1, 2, 1) and y2 = (2, 1, 2) 

where (xjy) = xTQy with 

Q = l: : :J. 
Find the x satisfying these constraints with minimum norm. 

















fCE 5327 Take Home Exam Fall 1977 

Instructions: You may not communicate with anyone concerning this examination 
except Dr. Liberty. You may use reference material if necessary but you 
must list the specific material you utilize. Keep in mind that your objective 
should be to accept the challenge of the exam and conquer it with a minimum 
of textual aid. 

Problems 1 - 4. Do problems 1 - 4 on pg. 209 of Luenberger. 

Problems 5. Let P be the space of all polynomial functions over the reals of 
degree three or less. Let L be a linear transformation from P into P defined 
by 

L ~ [D2 + 50 + 6] 

where D = ~x and a typical element of P is of the form 

p(x) 

Let B be the ordered basis for P consisting of the functions f.(x) = xi.-l 
fori.= 1, 2, 3, 4. Find the matrix representation of L in th~ ordered 
basis B. 

Problem 6. For the same space as in problem 5 let L = D. 

( i) 

(; i) 

Find the matrix representation, ·[L]B' of L in the ordered basis B. 

Lett be a real number and define g.(x) = (x + t)i.-l, i. = 1,2,3,4. 
,{_ 

Show that the set A= {g1, g2, g3, g4} is a basis for P and find the 
matrix U such that u-1[L]BU is the matrix representation of L in the 

ordered basis A. 
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