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Tables and Other Information

.The unit step functions are

U(t)= { l t?:O

O t<O

u[n] = { 1 n ?: O

0 n<O

.Sum of an arithmetic series

.Sum of a geometric series
N-l

L,an=
n=O

~

~,

N,

,8#1

,8=1

.Sine and cosine:

eJ8 + e-j8

2

~6 -e-j6

j2

case = sin (} =

.Complex exponentials: ei9 = cos (} + j sin (}

.More trigonometric identities

sin( 01 :I: ()2) = sin ()1 CoS ()2 :I: cos ()1 sin ()2

COS( ()1 :I: ()2) = COs ()1 COS ()2 T sin ()1 sin ()2

Sin()l Sin()2 = 1/2cos(()1 -()2) -1/2cos(()1 + ()2)

COS()l COS()2 = 1/2cos(()1 -()2) + 1/2cos(()1 + ()2)

sin ()1 COS ()2 = 1/2 sin( ()1 -()2) + 1/2 sin( ()1 + ()2)

-b ::1: Vb2 -4ac.The solutions to the quadratic equation ax2 + bx + c = 0 are x = 2a-

The Final Value Theorem for Laplace Transforms states that if x(t) = 0 for t < 0, x(o) is

finite, and x( t ) ~ X ( s ) , then limt-+oo x( t ) = lims-+D sX ( s ) .

Continued on Page 7
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Second-order systems with no finite zeros

Consider a second-order linear time-invariant continuous-time system with transfer function

The poles of this system are at

s = -(f.I)n:1:jf.l)n~

s = -( f.l)n :I: f.l)n ,fi:i"=1
ifO~(~I,

if ( ?; 1.

If ( < 1 the system is said to be underdamped, if ( > 1 the system is said to be overdamped, and
if ( = 1 the system is said to be critically damped.

.If the second order system

Ystep(t) =
u(t),

where ~ = atan( ~) = acos((). The percentage overshoot of this step response is

7r(

-~

percentage overshoot = 100 exp

the 10%-90% rise time is approximately

2.16( + 0.6

l.l)n
Tr ~

and the 8% settling time is approximately

Tsettle,6 ~ ~

(Wn

where In( .) denotes the natural logarithm.

Continued on Page 8
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I C.2 B4ISic F-rier Series P"irs
I C.l BIJSic Discrete-1ime Fourier

I Series P"irs Time Domain

x(t) = }; X[kJe"-..

Period=T

%(1) = .;,00..

Freq"""Y Domai..

X[k] E .!. ( X(t)e-' dt
TJ(7)

2.
..=-

.T

%(,) = 1:;---8(' -pT)

I C.3 Basic Discrete-nme Fourier

I Transfonn Pairs

I C.4 Basic F-rier Trllnsform Pllirs

C.6 D;scree..-Tl- Fourier T'"""ifonK P..iRP,r Periodic Sigttals

C.6 Discrete-nme Fourier Transform Pairs
for Periodic Signals

679

I C.5 Fou~r~Tr"~rmP"irs

l.for Periodic Signals

Continued on Page 9
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I E.I Basic z-TransformsI D.I Basic LIJ"l4Ice TraHsjonns

.BlLArnRAL 1APLACE TRANSFORMS FOR SIGNALS

'mAT ARE NONZERO FOR' :5 O

Bilatnm Tra...fo"..

-...

1

1
ii

1
1+.

1

(;+-;)i

ROC

for aU s

Sifrlal

6(1 -TI. T :5 O

-lIl-t) Re{s} < 0

-lu(-I) Rcls) < 0

M/-t) Re{s} < -Q

I E.2 %- Transfonn Properties
-u--u(-t) Rc{s} < -4

I Unilateral Transfo,," I Bilateral Transfo,,"Si"""

%\"1

y{"l

a%\"1 + by{"1

%1" -~I

...%\"1

X(~)

Y(~)

.X(~I + bY(~1

See below

X(;)

X(c)

Y(c)

.X(cl + bY(c)

c-'X(c)

X(;)

X(~)

X(c)Y(c)

d
-c-X(c)

dc

ROC

i R.

R,

At least R. n R,

R. except possibly I.I = 0, .

I laiR.I 0.2 LapLIce Transfo"" Properties

%(-..1

x(,,] .71")

1rX["1

1

R.

At least R. n R,

R. except possibly addition
or deletion of. = 0

X(z)Y(zl
d

-z-X(z)dz

The End.


