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Convolution is commutative, distributive, associative.
For LTI system to be causal, impulse response must be 0 for all n < 0
For LTI system to be stable,
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1 Bode Plots

Given a transfer function in the form

H(s) = A
∏ (jω + xn)an

(jω + yn)bn

with an, bn > 0

1.1 Amplitude Plot

• at every value of s where ω = xn (a zero), increase the slope of the line by 20 · andB per decade.

• at every value of s where ω = yn (a pole), decrease the slope of the line by 20 · bndB per decade.

• The initial value of the graph depends on the boundaries. The initial point is found by putting the initial angular
frequency ω into the function and finding |H(jω)|.

• The initial slope of the function at the initial value depends on the number and order of zeros and poles that are at
values below the initial value, and are found using the first two rules

1.2 Phase Plot

• If A is positive, start line (with slope 0) at 0 degrees

• If A is negative, start line (with slope 0) at 180 degrees

• At every ω = xn, increase the slope by 45 · an degrees per decade, beginning one decade before ω = xn (i.e. xn/10)

• At every ω = yn, decrease the slope by 45 · bn degrees per decade, beginning one decade before ω = yn (i.e. yn/10)

• Flatten the slope again when the phase has changed by 90 · an degrees (for a zero) or 90 · bn degrees (for a pole)

• After plotting one line for each pole or zero, add the lines together to obtain the final phase plot.


