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Special [Functions Sk

Unit Step

Function ut—t,)= L=t
7o t<t,

u(t-t,)
r 3
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Special Functions Sk
Function. a(1-t1,)- 220 =t)

3(t-t,)
A
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Properties of Delta Function Seksen

Special Functions s
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[7a(t-t,)dt =] :°_+:8(t —t,)dt=1

[ ()t -t )at = ff (t)8(t—t,)dt = £(t, )

[ £(4)8(t, ~t,)at, = (t, u(t—t,)

1

S[a(t - to)] = @S(t - to)
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Error

2 ex e
Function erf (x) = ﬁ.[o el
erfc(x)=1—erf(x)= %jwetzdt

T X
erf(0)=0 = erfc(x) erf (- x)=—erf(x)
Exponential o g

Integrals e - S| [E00=] -
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Differential Lquations Seeksen

Second-Order Equations Serksen

Linear First-Order dy

v P(x)y = Q(x) N

y = Ce—J.OP(xl)dx N Jox eleP(xl)dxzQ(Xl)dx1

4

dx

dy+by=Q(x)||| M|y = jox e 2WQ(x, )dx,
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2
d—y+ad—y+by=0

dx? dx

m?+am+b=0 Solve for —»

ml’mZ

m, = m, = Real ||| } y — Clemlx + Czemzx

m,=m,=m

=Dy =e™(c, +c,X)
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- a

m, =p+ql p:_E
m Ip—Qi 2
2 o /b—aT

y = e"™(c,cosgx + ¢, singx)

Particular Solutions

2

dx?  dx

d—y+aﬂ+by=R(x)

Ye

m, —m,

gmix

[e ™ R(x)dx + €

m,-m,

[ R(x)dx

Ve = xemxje‘mXR(x)dx - emxjxe‘mXR(x)dx

q

PX of px
Ve = w]e‘pxR(X)cosqx dx —%J‘e‘PXR(X)sin gxdx
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Homogeneous Equations

Clarkso

University
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Euler [Equation e
LV S
XX by =s(x)

Let y:Axm'II >

m(m—-1)+am+b =0

y=AX"™ +A,x™
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Let
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dx

dy

0

X |<

> [,
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Exact [Lguations

|||||||||||

Bessel’s [Lquation

|||||||||||

With
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M(x,y)dx + N(x,y)dy = 0

(

>

M _oN _2°9(x,y)

N=22] ¢ ’

oy ox  oxdy
v |y_%

M=o oy
> [o(x,y) = const
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X

dx?

zﬂ+xd—y+(Bzx2 —nz)y:O

dx

Solutions

Bessel
Functions

T
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» |ly=CJ

.(Bx)+C,Y, (Bx)

J. (Bx)

Y, (Bx)
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f(x):"jl—zf’+§(an COS%JF bnsin%j
1. nmX 1. . NnX
a, =Ej_Lf(x)cosde b, :EI_Lf(x)S|n de
Fourier Cosine Series f(x)=f(-x)
a | - nmx 2L nmX
f(x):?@éan cos% . =E.[o f(x)cos%dx
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f(x)=—f(-x)

SN 1F/0'¢ 2 (L . Nnx
f(x):;‘bns'”T b, =—L f(x) IanX
Fourier Exponential Series .

"L
1x)= 30| o, =] (e ox
n=— " 2L -L
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Fourier Transtorms

Clarkson

University

Fourier Integral Representation

£x) = [ 7 e (X o

Fourier Transform (Exponential)

f(o)= f:e““’x'f (x")dx’

f(x)zi +ooei"”‘]?(co)do)
2m o>
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From [Fourier Series Clarkson
to Fourier Tramsforms ’y
FES F(x)= icnei"%x —L<x<L
c =2—1L.[ efimf(x’)dx
|I|Refpolra§in"} f(x):z—ll_tzz_[ie o (x x| oo, =n—|jc Am:%
=i o) [Zoco-Tow
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o . 5 g =
OUILET LOSIOE &00 G ATATSIOrY >

f.(0)= j: cos ox'f (x')dx’

v

f(x)= 2 [ cosxf,(0)do
70 90

Fourier Cosine
Transform

f(0)= j:sin wx'f(x’)dx’

4

/\

f(x)= %I:sin oxf,(o)do

Fourier Sine
Transform

| 4
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dx dx

3{ af } = [Te dfld) g, - iof (o)
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m 0
Example | Tobleoffyurier Tranform S

2 f(x) f(0)

%+aj—i+ bf =3(x —x,)| [Foo<x<+w0 f(x+%,) e T (o)
3(x —%,) g ioXo
Taking Fourier Transform el 22(1
— 0*f(w)+ aiof (o) + bf (o) = e 7% i B IR A A )
COS myX n[S(m -, ) + 8(03 + o, )]

Flo)= g% ()= 1 piw plo(xXo0) ] e~ cospx (wzf()‘ﬁ(? 7;“){1)0)

W)= b-w?+iamn X)= E Lol a2 o e Y efa\X‘lrcosﬁx+%sin[3\Xﬂ T ;fi(i}[ﬂ
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Tabl@ @f F@Mﬁi@y Tﬁaamgﬂ‘orm Clarkson Linear Systems Analysis - Clarkson

Impulse Response 7Y

—h
—~~
x
~
— I
—_
e
~

e cospx %ep{ (UEE)Z}”X“{‘ (GLE)ZH X+ aX = f(t) Il } h(t) —g ™
i_azxz weol i) X + 2L X + 0FX = f(t)
o) (i) L
3,(0) { bl < } 1 ot —
\/T elsewhere h(t)zo)_de S0 SIN (Ddt 0y = 0, l_gz
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Vector ldentities Seses Vector ldentifies Sese

V-Vxii=0 Vx(UxV)=V-Vi-0-W+(V-V)i— (V-0
VX(V(p):O

V-([ixV)=V.-Vxli-0-VxV

VxVxii=V(V-i)-VZ

oY j V(T0-V)=V-VU+0-VV+VUx(VxU)+0x(VxV)
\Y —Ux(qu)
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