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Abstract

Superposition and homogeneity are core concepts in the “Signals and Systems” course, forming the
foundation for understanding linear properties and identifying linear systems. However, current
textbooks generally lack specific examples that demonstrate systems possessing superposition but
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not homogeneity, or vice versa. Teaching experiments reveal a widespread deficiency in students’
comprehension of these two concepts. This study explores the relationship between superposition
and homogeneity, proving that superposition implies homogeneity in the real domain, and presents
two types of nonlinear system examples. The findings supplement existing textbook content and
highlight the need for inquiry-based, heuristic discussions in the teaching process.
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2. AFEMYEAFAREZNSENERS
WER RS 538 AE R RIS, XBBIFIRE 5B i, RGN O¢ R B R()#E .
y(6)=Tx(0)] =Re[x(1)] m

Horbt, T 3R RGNS S, BV S (Transform), (1) WA, y(c) iz,
Re R-HUE Sz E. HT
T[x1 (t) +x, (t)] = Re[xl (t) + X, (t)]

=Re| x, (t) ] +Re[ x, ()]
= T[x, (t)} + T[x2 (t)]
DI R G R BIE. (H4 x(1)=1+i, a=i, b, | RREHCAL, i=v-1.
T[x(¢)]=Re[ x(¢)|=Re[1+i]=1 )
T[ax(t)]=Re[ ax(r) ] =Re[ i(1+i)]=-1 (3)

MRQFMRG) TG, Tax(r)]=aT[x()]. HIHLRGARE LI,
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y(1)=T[x(1)]=

Ko, TR RS SHOMER, EVEH A (Transform),  x(1) JHALE S, y(r) WSS, 1

e, NAEZHHL
Fa=0, B T[ax(t)}zaT[x(t)J AT
Faz0, HT
x(f—1)x(t—t,
]| K020
0, x(t)=0
=aT[x(t)]

FIL RS R AT, 04 x()=¢ ) x()=es f=t,=1. I

2(1-1) +e—2(1—1) +2

€
T[xl(t)+x2 (t)]= e 5)
ez(t—l) e—Z(t—l) ez(H) I efz(r—l) +e2te
Tl:xl (t):| +T|:x2 (t):| = et + e—t = et +e—t (6)

ARG MAO)TF M, T ()+x, (6)]# T[x (6) ]+ T (1) ] BILRG A LAt
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e (S5 R%) R, RECNESEE E SRR . B RGHEA b, B
T[x+x]=T[]+T[x] CHREHE, AWHERERRE ). Kb, THRRGTHAES0ER, |
A AT (Transform), 5288, B MHETHE B £ ARG B 1T .

ST B ST PR T 8 R BT

45 =0, R UET[0]=0, MEHMAEH, K&k RGN EEM . KRS
ERBOF AL

4 x=x, MR ET[nx]=nT[x] . XRIISIEIEEEBRLCF BT

Ln=2,x =-x,=x, BRI T[-x]=-T[x] - & x, =—x, XD HE—PHR, T[-nx]=-nT[x]-
X W ST PR OB BRI RO
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Table 1. Statistics of nonlinear system examples submitted by students in the course over the past three years
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TELMERG e LT, HABSIMEANRESIMER RREE SEiE, Mg b — el

FRHUE AEA BB, (558 LAELHIR, KRG - fird 5 & 1 aC(10)#i & -

y<r>=r[x(r>]={i§’();), fﬁ;i? (10)

Hrr, TRR RGN MNGE FHITER, RIAZ 8 A8 TE (Transform), Q F/nA HALE, 1 RRTCHELE.
HRNE S OVE BN, M ESETRAGESAS: HMAGE S NN, MbESSETRAGES
FRIAH S 2

WFfaeQ, HT T[ax(t)}:aT[x(t)J , IR G R S .

EX T x(t)eQ, x,(t)el,

T[)c1 (t)—i—xz (t)J:—xl(t)—x2 (t) (11)
T[xl(t)]+T[x2 (t)]:xl(t)—i-xz (t) (12)

MADRRA2) T B B, Tl (6)+x,(¢) ] = T[x () [+ T[x, (1) ] B RGAE L F N
AT VAR — e = IR RIE R 2 R AN, (EX e sl T — B Ak = TRRSE I
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