
Fall 2009 
ME 550. Foundations of Engineering Systems Analysis 

Take_Home Examination #3                    Due Date: November 13, 2009 
 

Problem #1. (a) Let   Cite examples to show that ).,0[T ∞= ( ) ( )TLTL rs ⊄  for ],1[s,r ∞∈  and .sr ≠   Hence, conclude  

  that if μ  is a σ-finite (e.g., Lebesgue) measure on ,ℜ  then ( ) ( )μ⊄μ rs LL r for  and ],1[s, ∞∈ .sr ≠  

(b) Let ).,[   Show that T ππ−= ( ) ( )TLTL rs ⊂  for .sr1 ∞≤≤≤   Hence, conclude that if ν  is a finite  

 (e.g., probability) measure on ,ℜ  then ( ) ( )ν⊂ν rs LL  for .sr1 ∞≤≤≤  10 pts 
 

Problem #2.   Let the sequence { }N∈=ξ k:k
1 .   

(a) Show that ].,1  (pp ∞∈∀∈ξ l

(b) Make use of Fourier Series Theorem to show that 
62
π=ξ

l
  and  44 90

π=ξ
l

 20 pts 

Problem #3. Let  and .  Let nFV = mFW = WV: →ℑ  be a linear transformation such that .  Let nmF ×∈ℑ pℑ  denote 

the norm induced by the  Holder norm for thp ].,1[p ∞∈   Then, show that  
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 that is the maximum absolute row sum. 20 pts 

 
Problem #4. Let    ).W,V(LA∈
 (a) Show that  if  V is finite-dimensional.  Is it necessary that W is also finite-dimensional? )W,V(BA∈

 (b) Show that ,  exists, and  if and only if  )W,V(BA∈ 1A− -1A B( (A), Vrange∈ )
   such that 0>α≥β∃ VxxAxx VWV ∈∀β≤≤α . 10 pts 

Problem #5.     Let and [ )∞∈ ,1p .1q
1

p
1 =+  For ( )]1,0[Ly q∈ , show that  if 10 pts ( )]1,0[Lf *

p∈ )t(y)t(xdt)x(f
1

0
∫=

 
Problem #7. Let  be the space of continuous real-valued functions with the domain  and the norm ]1,0[CV ∞= ]1,0[ ∞• .   

  Let .Vy  Let  the functional be defined as  ∈ f .)()()( Vxtytxdtxf ∈∀= ∫
1

0

 (a) Show that *  where V* is the dual space of V. Vf ∈
(b) Find the norm f . 

(c) Let y(t)=t.  Find an Vx∈  such that 1x =∞  and .f)x(f =  30 pts 
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