Signals & Systems Formula Sheet s

Geometric Series formulas

Interval Sum Condition Interval Sum Condition
S 1 Finite on [1,N] s a(l - a¥+h) None
k — k —
Infinite Z“ 1-a lal<1 Z“ 1-a
k=0 k=1
N 1—aN*? Finite on Yo Ny _ o Np+1 None
e o Z ak = z ak _ a —a
Finite on [0,N] 1-a None [N1,N:] 1-a
k=0 k=N,
0 o o N
k. @ Finite on [1,N] _N(N+1) None
Infinite kZa 1-a lal<1 Zk B
=1 k=1
Elementary Signals classification
Name Continuous Discrete
Name Continuous Discrete
; Signum _( Lt>0 _( Ln>0
Unit Step (1L, t=0 (Ln =0 € Sgn(t) =1 _ Sgn[n] =1 _
function u(t) _{ 0,t<O0 uln] _{O, n<ao0 signal { Le<0 { Ln <0
. (t, t=0 B n,n = 0 Sinusoidal . X[n] =sin(2rt fon + 6)
Ramp signal r(t) —{ 0, t < 0 rin]=nu(n) {0 n <0 signal X(t)=sin(2nfot + 6)
1,m=0 Sinc function ) _ sin(mrwqt) \& B sin(wyn)
Impu.lse §()=0,t+0 8[n] = {0,0therwise sinc(w,t) = %t) incwon] = T rwen
function 0«90-
- A\‘D
Rectangul . 1,|n] < N | Triangul _ _In
ec ZTfeu ar n(f) ) {1:|t| <v2 | mE= {0 ||n|| =) rlanxe ~DIQ> {1 |- e < |t AL = {1 wnl < N
puls ) 0,1t > 1/2 ' N@ 0 ,t>|1| N 0 ,elsewhere
function B )\
) preperlor O
. rtant Praper f Signals
Name roperti Name Properties
r(t) = &t @
f ® d f o(dt =1
u(t) =— r(t) —co .
S(at) = md(t)
Signals in term 5(t) = —u(t) 1 b
of unit step Impulse 5(at +b) = —5(t +2)
and vice versa 1) = j 5(T)d properties
um = | omdr f PS8t — Ddt = B(A)
sgn = u(t) —u(-t)
sgn =2u(t) —1 ()6t —2) =0N)6(t—4)
t\ _ t t
n(z)=u(t+y)-ue-9
. . . . .o I . xe(t) = xe(_t)
Sum of signals is periodic if — = — = rational number xo(t) = —x,(—t)
Time period T, Odd 2 o
of linear The fundamental period of g(t) is given by nT1=mT2 | Jnd even x(t) = x.(t) +x,(t)
combination of | Provided that the values of m and n are chosen such & X, (t) = = [x(t) + x(=t)]
two signals that the greatest common divisor (gcd) between m | symmetry ¢ %
and nis 1 xo(6) = 5 [x(t) = x(=)]
t)= Kx(t) +C d i —
x(t)= Kx( ).+ L sty = 6't) = {undefmed,? 0
Scale by K then shift by C.... Derivative dt 0, otherwise
x(t)= x(at -B) of §'(at) = Z-8'(t)
Combined Shift by B : [ x(t -B)] Then Compress by a:[ x(t- B ) = x impulse ) , ,
operation (at-B )] (doublet) f x(£)6'(t — )dt = —x'(1)
ORC by a: [ x(t)= x(at)] th %
. Ogﬂpress ya [X( )B X(a )] en x(t)@'(t) — x(o)év(t) _ xl(o)é\(t)
Shift by - [ x(at) =x{a ( t- &)} =x (at -B)}]
Energy and Periodic signals have infinite energy hence power
power type signals.




