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Ordinary Differential Equations
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MTH 211 Ordinary Differential Equations

AY' + BY + Cy = [f@)

»

\ / / "forcing" function

constant coefficients

Forced response to the exponential :

Ay" + By + Cy= e”

Ay" + By + Cy=¢"

Try Ke*

AKs’e" + BKse' + CK e" = e
K(As® + Bs + C)=1

1 o
y,(1)= A+ Bs+C |




MTH 211 Ordinary Differential Equations

Ay" 4+ By + Cy = [f@)

»

\ / / "forcing" function

constant coefficients

Forced response to oscillatory input (undamped motion) :

Ay” + Cy = cosft

Try Mcospt

yp(t) = { - _lﬁzA ]cosﬁf




MTH 211 Ordinary Differential Equations

AY' + BY + Cy = [f@)

\ / / "forcing" function

constant coefficients

Forced response to oscillatory input :

Ay” + By + Cy = cospt

Ay” + By + Cy = cosft
Try Mcosft + Nsinft

1 _ ;
y,(t) = [Azﬁd T BB - 2AFC+C ](ﬁBsmﬁt -AfB cosﬁt)

L|



MTH 211

Ordinary Differential Equations

Method of Undetermined Coefficients

Ay" 4+ By + Cy = f(1)

L
\ / / "forcing" function

constant coefficients

”

y" = 3y + 2y = 10sin2t

y,(t)=ce +c,e y,(t)= %(:0521 - %sinZt

y(t)=y,(t)+y,(1)=ce +c,e” + %cosZt ~ %sinZt



MTH 211 Ordinary Differential Equations

Method of Undetermined Coefficients

AY" + By + Cy = f()

=
\ / / "forcing" function

constant coefficients

y' — 4y + 2y = 2x°

yp(x)=x2+4x+7



MTH 211

Ordinary Differential Equations

Method of Undetermined Coefficients

AY" + By + Cy = f()

-
\ / / "forcing" function

constant coefficients

A\ y” -3y +2y=5e"



MTH 211

Ordinary Differential Equations

Method of Undetermined Coefficients

Ay" + By

~_ /

+ Cy = f(@)

/ 'forcing" function

constant coefficients

a cos(ft) + bsin(pt)

nth degree polynomial

f(®) ¥,(1) guess

ae’t Ae”
a cos(ft) A cos(t) + Bsin(St)
bsin(St) A cos(pt) + Bsin(ft)

A cos(ft) + Bsin(ft)

At + A1t L+ At + A




MTH 211 Ordinary Differential Equations

Method of Undetermined Coefficients

AY" + By + Cy = f()

=
\ / / "forcing" function

constant coefficients

y' — 4y + 12y = te*

1
y,(t)= —%( 3t +1)e”



MTH 211 Ordinary Differential Equations

Forcing Functions

Find a particular solution to the following -

a. y' — 3y — 10y = (72x* —1)* b. y/ — 3y — 10y = 4xe¥

c. v — 10y +25y = 6> d. y/ — 10y +25y = 6¢>

e. v/ + 4y + 5y = 245sin(3x) £ Y + 4y + 5y = 8¢

g v — 4y + 5y = ¢ sinx) h. y/ — 4y + 5y = e *sin(x)
i. v/ — 4y + 5y = 39xe “sin(x) + 47 * sin(x)

j- Y’ — 4y + 5y = 100 k. y' — 4y + 5y = ¢

L. y/ — 4y + 5y = 10x*> + 4x + 8 m. Yy’ + 9y = &> sin(x)



MTH 211 Ordinary Differential Equations

Method of Variation of Parameters

AY" + By + Cy = f()

=
\ / / "forcing" function

constant coefficients

Given y, (t)=c,y(t)+c,y,(t)

See section 3 - 10 of Dawkins

}’p(f)=_y1J. }’zf(t))dt+y2J. y]f(t) dt

W(yl’yZ W(ymsyz.)




MTH 211 Ordinary Differential Equations

Method of Variation of Parameters

Given y, (t)=c,y,(t)+ c,y,(t)

See section 3 - 10 of Dawkins

Y, ()= —ylj —y‘*f(r))dr +yzj 2/,

W (3., W (y,y,)

y’ +16y=16¢"



MTH 211 Ordinary Differential Equations

Method of Variation of Parameters

Given y, (t)=c,y,(t)+ c,y,(t)

W (3., W (y,y,)

Y, ()= —ylj —y‘*f(r))dr +yzj 2/,

y” =10y + 25y =6¢

y,(t) = 3t* e



MTH 211

Ordinary Differential Equations

Forcing Functions

Find a particular solution to the following -

d.

Y +2y + y=2t"e"

-3t

. Y'+6y +9y = ¢
t

. Y+ y =sect

y” + y=tant

Y +2y+y=¢€e"Inx



MTH 211

Ordinary Differential Equations

Forcing Functions

Variation of Parameters:

sint sin’ ¢

y” + y=sin’t

sinf sin’ ¢

t) = —cost dt + sint
3, (t) = —cos W (cost, sint) o _[ w

y,(t)=—cost | sin’tdt + sint‘[ cost sin® tdt

y,(t)= écoszt - écosZI cos’t + % sin ¢

yp(t)= écosZt + %

|

(cos t, sint)

dt

Undetermined Coefficients:
sin’t = lcos2.}: 1
2 2

y,(t)= Acos2t + Bsin2t + C
y,(t)= —2Asin2t + 2Bcos2t
y;’(t)= —4Acos2t — 4Bsin2t

—4Acos2t —4Bsin2t + Acos2t + Bsin2t+ C = % cos2t — %

—3Acos2t — 3Bsin2t + Bsin2t+ C =%0052t —%



