
ENEE434 Spring 2007 
Midterm:        Y.J. 05/18/07 
 
Problem1:  E12.3 pp.12-50, text book 
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Eigenvalues for [10 -6; -6 10] are λ=4 and λ=16. 
For the steepest descent algorithm with added momentum term to be stable, the following 
inequality has to hold. 
( ) ( ) γαλγγ 211 <−−+ i  

Which could be rewrite as: 
( ) ( ) ( ) 0211221 2222222 <+−++−++ iiiii λααλλαγλααλ  
The two roots for ( ) ( ) ( ) 0211221 2222222 =+−++−++ iiiii λααλλαγλααλ are: 
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γ  and 12 =γ . 

Since ( ) 021 22 >++ ii λααλ , therefore: for the algorithm to be stable,  
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For а=0.2, γ=0.99: 
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