> Partial Factor factorization

> R := (l+s+s”4+s”5)/(s*(s-1) *(s+2) *(s-3) *(s-4) *(s-10)) ;
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=> convert (R,parfrac) ;
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[Solution by "hand"

=Coefﬁcient for s
> alphal := subs(s=0,R*s) ;

ol = —— A3

:Coefﬁcient for s-1
> alpha2 := subs(s=1,R*(s-1)) ;

2=-— 4
“ 81 @
:Coefﬁcient for s+2
[> alpha3 := subs(s=-2,R*(s+2)) ;
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ol = 2160 5)
;Coefﬁcient for s-3
> alpha4 := subs(s=3,R*(s-3)) ;
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o4 = W (6)
:Coefﬁcient for s-4
[> alpha5 := subs(s=4,R*(s-4)) ;
1285
ol = - 43—2 (7)
;Coefﬁcient for s-10
> alpha6 := subs(s=10,R*(s-10))
110011
6= 45360 ®)
[> Rcheck := alphal/s + alpha2/(s-1) + alpha3/(s+2) + alpha4/(s-3) +
alpha5/(s-4) + alpha6/(s-10);
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> simplify (R-Rcheck) ;
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:Partial fraction expansion
| > restart:
> R := (l+s+s73)/(s-1)*2/s/ (s+3) ;
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;The expansion must be of the form
> Rexp := alphal/s + alpha2/(s+3) + alpha3/(s-1) + alpha4/(s-1)"2 ;
ol o2 a3 o4

Rexp = B + 13 + P— + (S_1)2 12)

:Trivial (stupid) method: expand and match
> numer (R-Rexp) /denom (R-Rexp) ;
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> POLY := collect (numer (R-Rexp),s);

POLY = (-0l +1—02—03)s + (203 —oal+202—04) s+ (1+3a3+50] (14)
—3a4—02)s+1—3al

:S elect the equation for the linear system

[> EQ1l := subs(s=0,POLY) ;
EQ2 := subs(s=0,diff (POLY,s)) ;
EQ3 := subs(s=0,diff (POLY,s,s)/2) ;
EQ4 := subs(s=0,diff (POLY,s,s,s)/6) ;
EQI=1—-3al
EQ2=1+3a3+50l —304— a2
EQ3=-203—ol +202 — o4
EQ4=-al +1—o2—ao3 (15)
> solve( {EQ||(1..4)},{alpha||(1..4)}) ;
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| Evaluate coeffs using "intelligent thinking"
> subs (s=0,R*s) ;

subs (s=-3,R* (s+3)) ;

subs (s=1,R* (s-1) *2) ;
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> diff (R*(s-1)72,s); simplify (%),
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> subs (s=1,diff (R* (s-1)*2,s)) ;
1
Tc (19)
:Using "deflaction"
=Find coeffs for s
> alphal := subs(s=0,R*s) ;
1
ol = 3 (20)
> R-alphal/s ; simplify(%) ; Rl := % ;
14545 1
—1)\? 3s
(s—1)"s(s+3)
8425 —s

L»Jlr—t

(s —1)* (s +3)

2
1 8+2s5 —
RI=L 8%25 75 Q1)
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> alpha2 := subs(s=-3,R1*(s+3)) ;
o2 = 2

48
> Rl-alpha2/(s+3) ; simplify(%) ; R2 := % ;
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> alphad := subs(s=1,R2*(s-1)~2) ;
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> R2-alpha4/(s-1)*2 ; simplify(%) ; R3 := % ;
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R3 = — (25)

> alpha3 := subs(s=1,R3*(s-1)) ;
a3 = — (26)

R4:=0 Q7




