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1. Spent about ½ lecture working through the linear system of a pair of masses connected 
by a spring (of equilibrium displacement L) 

   L)-X-k(x-  ”xm baaa =  
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Now (y1,V1) is decoupled from (y2,V2). 
 
  

2. We paused at this point and solved the system by usual 2nd order method. But then we 
continued to ‘diagonalize’ (y2,V2). 
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This is now completely diagonalized: 
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 Back-substituting: 
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Need to choose z1,0 and z2,0 to be complex conjugate to get a real solution. 

 
 

eigenval = 0 
eigenvector= 

eigenval = 0 
gen. eigenvector 

eigenval = iω 
eigenvect 

eigenval = -iω 
eigenvector 

Particular sol’n. 

3. Discussed the general eigenvector decomp. method for solving  : If (λ,V) is an 

eigenvalue/ eigenvector pair, then  is a sol’n. 

Ay  y' =
tve  y(t) λ=

 
Defined eigenvalues + eigenvectors. 
 
Defined the char. poly, A)-Idet(λ . 
 
Saw that the eigenvalues are precisely the roots of A)-Idet(λ . 
 
We did not yet define/ discuss generalized eigenspaces (although I did mention the term 
in the solution of the 2-mass-spring problem). 
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1. One or two problems reducing higher order constant coeff. linear systems to 1st or order 
linear systems (students seemed fuzzy on this). 

Examples: (a) :  te y 3y'-  3y"- 'y" =+
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2. Maybe one problem going in the other direction: 

Example:  :           
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y1”=y2

y2”=y3

y3’=y1+y2

y1= y 
y2= y’ 
y3= y” 

3. Several diagonalizing/ eigenvalue- eigenvector problems 

e.g. (a) , ; 
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By exercise (18) (This week’s Pset),   
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