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If not exact :  test for both x and y dependency.

Test for X dependency [image: image6.png]


; Test for Y dependency [image: image7.png]
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Roots:                  [image: image21.png]L&
I (dac
—b%)

(2a)




[image: image22.png]b2 -4ac>0  real e +cpe"





[image: image23.png]b’ —4ac=0  double root e+ tepe1t





[image: image24.png]R
. b (4ac—b%)
b2 —4ac<0  complex root  e™(cicos fr+cysin fr); a=(gz Fe—pa—




Undetermined Coefficents:  
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Method of Variation of Parameters:
To find a particular solution (Yp) to ay’’+by’+cy=g(x)


1st find y1 & y2 from Homogenous equation Yp =v1(t)y1(t)+v2(t)y2(t)


2nd find v1 & v2 : v’1y1+v’2y2=0  then Y’p = v1y’1+v2y’2

3rd  the second derivative Y’’p = = v’1y’1+v’2y’2+ v’1y’’1+v’2y’’2

sub this back into the original equation ay’’p+by’p+cyp=g(x)


this leaves a(v’1y’1+v’2y’2)=g(x) = = v’1y’1+v’2y’2= g/a
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LaPlace Transforms:
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Therom #1 :  L {f1 + f2} = L {f1} + L {f2}   ;   L {cf} = c L {f}

Therom #2 : if f(t) is piecewise continuous on [0, თ )  and of exponential order  α , then L {f} (s) exists for s >  α  .

Therom #3 : If the Laplace transform L {f}(s) = F(s) exists for s > α , then 

L {eat f(t)}(s) = F(s-a) for s >  α   + a

Therom #4 : L {f ’}(s) = s L {f}(s) – f(0)

Therom #5 : L {f n}(s) = s nL {f}(s) – s n-1f(0) – s n-2f ‘ (0) –  …  – f (n-1) (0)

Therom #6 : L {t n f(t)}(s) =  [image: image33.png]



Therom #7 : L  -1{F1 + F2} =  L  -1{F1} + L  -1{F2}



L  -1{cF} = c L  -1{F}

Therom #8 : Unit Step Function

L {f (t – a) u (t – a )}(s) = e -as F(s)
   u(t) := { 0,  t < 0


L  -1 { e -as F(s)}(t) = f (t – a) u (t – a )
  { t,  0 < t

Therom #9 :   Periodic Function

  L {f}(s) = [image: image34.png]Fri)  _ Go"e™ f(0dn)
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Therom #10:   Properties Convolution

f * g = g * f


f * (g + h)  = (f * g) + (f * h)


(f * g) * h  = f * (g * h)


f * 0  =  0

Therom #11:   Convolution

L {f  * g}(s)  =  F(s) G(s)


L  -1{F(s) * G(s)}(t)  =   (f * g)(t)
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Dirac Delta Function
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Use the Step function to L  -1
