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11.1 Graphical Flip/Shift Method

4. add 2. shift 1 gip

yln] = 2 x[k]h\[n\— k] x[n]—  hln] —=yln]

k = —O00 en
3. multiply yln] = x[n] = hln]

h[ﬂ—k] is viewed ab —Fur\cHo:‘\ °F k with ‘Fix ed n.
h[n‘-k]-_- h[—-(k-r\)] is aq 4ime—reverased and shiF+cd version o; impu(sa 1&}:0(\5: k[kj,

Looking at the equation for convolution, we can arrive at the following step-by-step procedure:

Choose one signal to be x[n], the other is then 2[n]; draw them both on the k axis.

FLIP h[k] about k=0.

SHIFT flipped version of A to the right by n.
MULTIPLY x[k] by the flipped/shifted version of A[k] and ADD across all values of

The summation in step 4 gives you y[n] for only one value of .
Repeat steps 3-5 for all possible values of 7.
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l Convoludion with 'ldelbt.S
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Convolution with lmpulsai_l
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DT System Properties — Commutative Property

Previously we noted the Commutative Property:
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| yln] = z[n] * h[n] = hin] % z[n]

z[n] —> h[n] > y[n]
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DT System Properties — Commutative Property

e This follows from (change variables to £ = n — k)

y[n] = Z z[k] hin — k]
k=—c0
= > aln-anl= > hlfaln -4
f=—0o0 b=—o00

e Alternatively, if we have two polynomials say p(z) and g(z) then
p(z)q(x) = q(z)p(x). Polynomial multiplication is commutative.
Convolution is commutative.
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*+ Signals & Systems

DT System Properties — Distributive Property ©  section 2.3.2

=i pages 104-106

Consider an input signal z[n] and two DT LTI Systems hq[n] and hy[n], in
parallel, then we have the Distributive Property:

z[n] * (h1[n] + ha[n]) = z[n] % h1[n] + z[n] * ha|n]

z[n] —> haln] + haln] — yln]

y[n]

Part 5 Slide 180/many Convenor: R. A. Kennedy

> hg [n]

e This implies that we can combine two DT LTI systems in parallel into a
single equivalent DT LTI system (by adding the pulse responses).
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s Signals & Systems

DT System Properties — Associative Property * | section 2.3.3
==r pages 107-108

Consider an input signal z[n] to two DT LTI Systems h;[n] and hy[n], in
cascade, then we have the Associative Property:

z[n] * (hi[n] * hy [n]) = (z[n] * hy [n]) * ha[n]

zn| —> hi[n] > hzn] —> y[n]

z[n] —> hi[n] x ha[n] |—> y[n]

Part 5 Slide 182/many Convenor: R. A. Kennedy

z[n] x hi[n] —> ha[n] |—> y[n]

e This implies that we can combine two DT LTI systems in series into a
single equivalent DT LTI system (by convolving the pulse responses).
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