Partial Fraction Decomposition – Notes

          p. 3

III. Distinct Quadratic Factors (with irreducible quadratics)

ex/ 
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    Note the general linear expression.



Again, using the common denominator add and equate the numerators.
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Using Method 2: 
Let x = 1, then we have 1 − 6 + 2 = −3 = 3A , A = −1



Switching to Method 1:  Group the constant terms to get:






2 = A − C , and get C = −3







Group the x2-terms to get:






1 = A + B , and get B = 2



Answer:  
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ex/ 
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Note again the general linear expression.

Using the common denominator to add and equate numerators… 
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 (This time we'll play with Method 2 a bit.)

Method 2: 
Let x = 0, then we have 2 = A   





Let x = 1, then we have 5 + 1 + 2 = 8 = 2A + B + C  (hmm…)



  (complex!) Let x = 
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 , then we have −5 + 
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 +2 = −B + C
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 or



−3 + 
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 = −B + C
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 and this gives us two answers at once, B = 3 and C = 1



Answer:  
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IV. Repeated Quadratic Factors (with irreducible quadratics)
       ex/ 
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  Note the general linear expressions.

5 equations in 5 unknowns sounds like a lot of work, but let's see just how much!
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Method 2: 
Let x = 0, then we have  1 = A (Well, every little bit helps!)


Method 1:  
Grouping like terms…

Partial Fraction Decomposition – Notes

          p. 4

IV. Repeated Quadratic Factors (continued)
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(Where were we?  A = 1 and we're switching to Method 1 (grouping terms))

Method 1: 


I'm thinking that grouping x4-terms looks pretty easy…

(x4-terms)
1 = A + B  (and since A = 1), we get B = 0


Now I'm thinking the constant terms are easy to spot…

(constant terms)
1 = A (oops! no help!)


Okay, I'm going to breakdown and expand the whole mess! (and since I've got  

some extra space here, I'll even show the 'long multiplication'!) 
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(x4) 
A + B = 1


already had this one (Recall A = 1 and B = 0)
(x3)
2A + B + C = 0

2(1) + 0 + C = 0 , C = −2

(x2)
−A − B + C + D = −1
−(1) − 0 + −2 + D = −1 , D = 2
(x)
−2A − C + E = 0

−2(1) − (−2) + E = 0 , E = 0
(constants)  A = 1


already had this one

Answer: 
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The question arises (when we learn how to handle irreducible quadratics) whether repeated linear factors can't be handled in a similar fashion. Looking back at an early example…


ex/ 
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 Yes, we do get:  
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  which


is the same as our previous answer (on dividing by x2):  
[image: image19.wmf]2

321

2

xx

x

++

-



This last form may be easier to work with? 
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