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The Research of typical problems in Signals and Systems

Based on MATLAB

Meng Weiwei
Department of physical and electronic information, Huaibei normal university, 235000

Abstract Signaland systemisthebasictheoryof communicationtechnologyand

electronic technologyis papemsestheMATLAB software twividlwnalysethe
typicalproblems of LTI system from the realdomain, frequencydomain and the

complex frequency domain. In the time domain analysis, the combination of resolut:
and graphics conducted a comprehensive analysis of zero input response and zero St
response of a typical system and the actual results are completely consistent wi
theoreticatesults.The calculatiomf convolutionof continuous signal by
programming verifieshe correctnessf convolutiorformulaforsolvingzero—State
response.Then the paper alsographicallghows two discretesignalconvolution
processperfectlyln the frequencydomain analysisThe graphicssimulatedy the

MATLAB softwaretestand prove the correctnessf the Fourierseriesand the
characteristics of a typical spectrum of the signal is analysed comprehensively w:
help of MATLAB software.In the complex frequencydomain analysisa complex

system is expanded into partial fraction form which is very easy to analyze so th
can easilydescribeitsimpulse response,pole—zeroplotand frequencyresponse
characteristics. Then according to the position of the pole , the stability of the

determined accurately.

Keywords Signals and Systems; MATLAB simulation; the Time—domain Analysis;

Frequency domain analysis
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eq0="D2y+3*Dy+2*y=Df+3*f" ;
eql="D2y+3*Dy+2%y=0’ ;
icl="y(=0.0001)=0, Dy (0. 0001)=0" ;
ic2="y(0)=1,Dy(0)=2";
ic3="y(-0.0001)=1, Dy (-0. 0001) =2’ ;
inl= f=dirac(t)’

in2=" f=exp (-3%*t)*heaviside(t)’ ;
ansl= dsolve(eq0, inl, icl);
h=simplify (ansl.y)
ans2=dsolve (eql, ic2) ;

yx=simplify (ans2)
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ans3=dsolve (eq0, in2, icl) ;

yf=simplify (ans3.y)

ans4=dsolve (eq0, in2, ic3) ;

y=simplify (ans4.y)

BATH R
h® (22t e20u®
y &) 4det 3e 2t
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y® (et 4ezult)
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(1) A Rk LTI R, A 7 0
sys=tf (b, a)

L, a(denil b (num) 73 AR 7 o3 5 R 2 R A T4 25 AR HUm) & B,
AL MiERja [1,3,2] b [1,3) sys=tf (b, ak~ BB T7FR ) LTT REEL
it

(2> A Lsimp& ZORZFARS WA, ] J7 204
yf=1sim(sys, f, t)

o, RS R G N AR i F i, CRRGMAG T &, sysig LTI
ARG, A HIRE R TR 0 i SRS T .

(3) VM inpulsefZH steppR &0 ) v SK o AT B gk i, 1 A D5 =X
A
h(t)=impulse (sys, t) g (t)=step(sys, t)

X1 o 9 RS R A TR SRR PSR, IF U, 2
T8 RN 2 Frios.
a=[1,3,2];b=[1,3];
sys=tf (b, a) ;
t=0:0.01:5;
f=exp (—=3%t) ;
subplot (2,1, 1),
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impulse (sys, t) ;

xlabel Ct’ ), ylabel Ch(t)’), grid
subplot (2, 1, 2),

Isim(sys, f, t) ;

xlabel Ct’), grid
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