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Zero State IVP
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Anti-derivatives of u (x) & u_(x)

= ful’(x) dx
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Zero Initlal Conditions

=0

yp<x):U1(X).yl +u,(x) y, ) yp(xo) =0 yp'(xo):()
_ X J’2(t)f(t) X Y1(t)f(t) x.) = (x) =
Yp(x)—)ﬁ(x);[ - W(t) dt"'.)’z(x)xo W(t) de = yp( 0) 0 Yp ( O) 0
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Zero State Solution

Yp(x) = yl(x)j —yzx)(];)(t) dt + y,(x) X yl‘(;)(l;(t) dt ™ yp(xo) =0 yp'(xo) =0

y"+ P(x)y’+ Qlx)y = f(x) vl = nia ] -2200
y'(x,) =0 < R
y(x) =0 R Rkl
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Green's Function and IVP's (1)

y'"'+P(x)y' +Q(x)y =f(x)

u1'(x> - = W(X) W(t) dt
(X, x] I
Vi Ya| = wix (o — ix)f(x) _ o nldf()
A == T b =L
yp:u1(x).)/1 +u2<x).)’2 = ._[zo_yzx(;)(’:)(t)dt]}ﬁ(x) + f; yl&i)(C;t)dtIY2(X)
— J‘io_yl(‘;)()t);(t)f(t)dt " J‘; yl(‘f‘z.(ytz)(x)f(t)dt]
X Y1(t)y2(x)_ 1(X) 2<t)
= I, Tommme 0L

= f:OG(x, t) fld)d ¢
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Green's Function and IVP's (2)

"'+ P(x)y +Q(x)y =0 y"'+P(x)y" +Qlx)y = f(x) Vi V2| _ oy
y'(x) =y, y'(x,) =0 oy,

y(x) =y, y(x) =

Yh=CY, tCY, yp:u1<X>Y1 +u2(X)Y2

v uly ey, = [ O g = [ Gl @

at the end, this x will replace the literal t

— f\;G(/x, t)f(e)d ¢

this x and t appear in the indefinite integral
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Green's Function

y'"'+P(x)y' +Q(x)y=0 |——> y y,

y''+ P<X)Y’ + Q(X>y = f(x) the same Green's function

Gx, t) = y1<f>yz<xzv—(51<x>yz(t>
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Three Initial Value Problem

y'"'+Plx)y +Qlx)y =f(x)
.V<X0) = Yo
y'(xo) = N1
y"+P(x)y'+Q(x)y:0 Homogeneous DEQ
y(xo) = Y Nonhomogeneous Initial Conditions
y'(x,) = y, Nonzero Initial Conditions
y"+P(x)y'+Q(x)y :f(x) Nonhomogeneous DEQ
)’<X0) =0 N N
Zero Initial Conditions
y'(x) =0 Initially at rest Rest Solution
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General Solutions of the Initial Value Problem

y'"'"+P(x)y" +Q(x)y =f(x) Yy =yt
J’<X0) — Yo
y'(xo) N A1

Y(Xo) — Yh<xo) + yp<xo) = Yo+ 0=y,

y'(xo) — yh’<X0) + yp'<X0) =y, +0 =y

y'"+P(x)y +Q(x)y =0 Y

y (XO) = Yo Nonhomogeneous Initial Conditions Response due to the

y'(x,) = y, Nonzero Initial Conditions initial conditions

y”+P(x)y'+Q(x)y:f(X) y, & fx G(x, t)f(t)dt Response due to the
Xo forcing function f

Y<X0) =0 . »

'(X ) | Zero Initial Conditions
Y \Xo) = Initially at rest Rest Solution
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Rest Solution

y"+P(x)y" +Q(x)y =f(x) Nonhomogeneous DEQ
y (Xo) =0 » »
'( ) . Zero Initial Conditions
Y \Xy) = Initially at rest Rest Solution

SN PR PO K112 AL EAL

{yp<x> = ["6lx, Of(0)de
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Green's Function

y"+P(x)y'+Q(x)y =0

" Y Y,

y'"'+P(x)y +Q(x)y=fl(x)

the same Green's function

y'"'"+P(x)y +Q(x)y=glx)

.V1(t)Y2(X) — Y1(X).V2(t)

G(x, t) = W)

y'"'+P(x)y'+Q(x)y=h(x)

Yp = u1<x>Y1 + uz(X)Y2
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f;G(x, t)f(t)dt
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General Solutions of the Initial Value Problem

""+5y'+6y =
y'+5y'+6y=f(x) O R ACEAD
— G(x, t) =
y(x,) = 0 w(t)
y'(XO) — O -2t —3x —2x —3t
_ e —e e
m’+5m+6 = (m+2)(m+3) = 0 _ —e
m = -2, -3 _ [_eBt Bx g2 R
y — e—2t y — e—3t
1 2 _ [6_2( —t) e—3(x—t)]
e—2t e—3t .
W) = ——
(t) _9e 2 _3pdt € = h(x—t)
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Impulse Response by the Green's function

yrH3y 2y =x Glx, t) = [ y1(6)ya(x) = 31 (x) y,(0)

y'H3y'+2y=x =

—e
Y<Xo) =0
yr(xo) =0 — [_e2te—2x+e—xe+t]
m’+3m+2 = (m+1)(m+2) = 0 = [0t = 2]
m = -1, =2 = .yn(x_t)
—t =2t
yp=e Yy, = e ;
o y, = J hlx=0)f(0)de
W(t) — e . e Y —_ -3t
—e —2e? € y (t) = [e_t— e_2t
h(t) = [Dy,(t)]u(t)
= —e '+2e "
Green's Function (6A) 16 Young Won Lim

5/20/15



References

[1]
2]
[3]
[4]
[5]

http://en.wikipedia.org/

M.L. Boas, “Mathematical Methods in the Physical Sciences”
E. Kreyszig, “Advanced Engineering Mathematics”

D. G. Zill, W. S. Wright, “Advanced Engineering Mathematics”
www.chem.arizona.edu/~salzmanr/480a

Young Won Lim
5/20/15


http://www.chem.arizona.edu/~salzmanr/480a

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

