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Special fnnctions Cesen
Dirac Delta _du(t-t,)
Function 3(t—t,)= dt
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Properties of Deltn Function Sesen

Special functions e
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f(1)o(t —t, )dt =f(t,)

t, )dt = j

(68l — to)dt, = £t u(t—t,)

MFE 437/537-Particle G _Abmadi

Error | \
Function erf f I e dt

erfc(x)=1-erf(x)= %re‘tzdt
Tc X

erf(0)=0 = erfc(co erf = —erf(x
Exponential d >
Integrals I
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Differential E@lmftions Clarkson

Second-Ordler Equtinns Clarkson

Linear First-Order dy

—~Z 1+ P(x)y = Q(x)

dx

\

y=ce P dx+j AP dXzQ(xl)dxl “/

d —Db(X—=X
T
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ﬂ+ad—y+by 0
dx*  dx

m’+am+b=0 Solvefor > m,m,

Im2 #m, = Real I|| y = Clemlx + Czemzx

m2:m =

ol [ Y =e™(c, +¢,X)
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Second-Ordler Equﬁons Clarkson

a

m, =p+ql p:_z
m, =p—qQl 2
2 o b—aT

y =e™(c, cosgx + ¢, singx)
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Second-Orler Equtinns Clarkson
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Particular Solutions | |9 , o 9Y | by = R(x)
dx*  dx

Yp =xe™ [ ™R(x)dx —e™ [ xe ™R(x)dx

PX o px
Y, = wje‘pxR(x)cosqx dx —%Ie‘pxR(X)sin gx dx

q
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Euler Lguationm Sk

2
xzj%+axj—){+ by =s(x)

T Iy=Axm|III
|y=A1xml +A2xm2| < ’

m(m—-1)+am+b =0

Homogensons Lquations ke
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dy _ F(z)
dx X

Let V=X 1] } d—yzxd—v+v
X
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Exact Bquations cese

Bessel’s guation G

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

with |1 oM _oN _ d%g(x,y)

W_a_x_ oxoy ’
=] -
>|q>(x,y)= constl
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2
ng%+xg—i+(ﬁzx2—n2)y=0

Solutions |ime=9>Jy = C,J, (Bx)+ C, Y, (Bx)
FlJBriecStsi‘:;Ins I ’l‘]n(ﬁx)l |Yn (Bx)l
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Fourier Series

_3 .y nmx in 17X
f(x)= : +§[ancos 3 +b, sin 3

N—
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Fourier Sine Series e

f(x)=—f(-x)
|f(x)= gbn sinn%x\ b, =%j‘:f(x)sin%dx

Fourier Exponential Series nn
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From [Fourier Series (Clarkson
_to Fourier Transforms

|“ } ZgnAw=Igdm
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MS Clarkson

Fourier Integral Representation
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Fourier Costue g Trnslormy %2

ourier Trnoform of Derivafiveg <o

E(‘D) = J.: cosox'f (X')dx' ‘ N
Fourier Cosine
f(x)= 2 J: cosoxf_(o)d Transfgrm

Tt y

[ smoxtou] ™
Fourier Sine
|f(x) _Z I:sin oxF,(o)do Transform
. s p
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Examnple

Clarkson

Uniwv ersity

d’f _df

——+a-—+bf =5(x - x,)

dx dx

l—oo<X<+oo|

Taking Fourier Transform
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Table of Fourier Transform  Stsen
f(x)

f(o
f(x+x,) e f(o)
S(x - x,) R
e v
£,00*5,00= [ @R -2ke|  f (o), (o)
COS ,X m8(0— 0p) + 8(0+ )]
e~ cospx (mi“;(f’i;f‘)i ja)m
e’““‘{mﬁX +gsin ﬁ\xﬂ %
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ter Transiorm

Clarkson
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Table of finy
£(x)

f(o)
e—a2x2 COSBX [{exp{, ((04-;[25)2}+eXp{ (U)4;[23)z H
o Enf-2]
4 5(x) ( n
dx" 1
‘]O (X) {\/127 ‘w‘ <1 }
0 elsewhere
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Probability
Distribution Fuction

—/

j—

F(y)=P{Y <y}| [0<F,(y)<1
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Probability and Random Propesses Cleeksen

Probability Density Function Cleksen

K (OO) =il= f:fv (Y)dy

idiy\

Expected S [
Vatue | P|EYI=Y = vt )y

Elg(Y)i=9(Y) =gy, (v)dy

Variance

Stochastic Processes e

N b M
VAR

EX(0)) =[x, (x, t)dx

o —00
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Stochastic Processes e

Timg m X(t)= % JOT X(t)dt ~ E{X(t)}

Averaging

Autocorrelation
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Linear Systems Analysis Casen

Sxx ((D) = Ij:e—imf R XX (’C)d’l?

h(t)=Impulse Response H(w)=System Function

f(t) l:}.-:wt)

X() t—1)f(t)de |H(09) [Te ht)dtl
X(t)= Lo h(t—)f (t)dt = h(t)*f(t)

Linear Systems Analysis ¢

arkbon

llllllll

Linear Systemns Amalysis - Clarkbon
Impulse Respomse """

Fourier

Transform |1 } X(o)= H(oa)F(m)

sxx(w)%&(m)f =$|H(m)|2\f(w)f ~ [H(0)*S4 ()

Spectral

Relationship Syx (0)) = ‘ H (0))(2 St (0))
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x+ax =f(O)[IF Pfn(t)=e=

X + 20w X + ©2x = f(t)

h(t):wie‘c“’f"sinmdt |(Dd — @, /1_§2|
d
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Numeriea Soloton o Dl Bquations 2+¥s02

White Noise

Xin = L X + At n;

Xy =X +Atn; for aAt<<1

xi+1:—xi+£ni for aAt>>1
aAt o
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100000

o 50000
o 1
£ 0 \I/ /\AI r\A AA
v Yy 1 4
s 1Y i
S -50000 | vy
E 4
@ _100000 |
-150000

0  0.0001 0.0002 0.0003 0.0004 0.0005
Time (s)

ME 437/537-Particle G Abmadi

0.004 T
0.003
z | A I
3 1
T 0.001 A —A
% 0 ] N vv [ V ! A "
£ oo [
o 1
-0.002 T
-0.003 f f f f
0 0.0001 0.0002 0.0003 0.0004 0.0005
Time (s)
ME 437/537-Particle G Abhmadi




Particle Position

1.6E-07

1.4E-07 -

c 1.2E-07

8E-08

4E-08

Particle Positio

0

-2E-08

MFE 437/537-Particle

1E-07 |

6E-08 -

2E-08

Clarkson

University

N A
M\ L
[ A\
/
/
N
VTV
0.0001 0.0002 0.0003 0.0004 0.0005

Time (s)

G _Abmadi

8E-08

6E-08

\/

A

4E-08

A

2E-08
0

Particle Position

-4E-08

-2E-08

1
\

0

MFE 437/537-Particle

Clarkson

University

Particle Position

0.0001 0.0002 0.0003 0.0004 0.0005

Time (s)

G _Abmadi

10



