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RED LTV R Z BT OBRME L Cihko 726, ik x) 25t
LT (1D ST/ S iR TREUMICET T 5 £ & 2 T, B5A
BN OB % L/ AT 50 LOLAAS, BEFEWICHE#ERE T o



1.1 7o B%, 1 8~0%H 3
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sin 7t
t+0)
1.7)
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22z, Bd e R (¢#0) TREUEO L 5,
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I 77Tsmca(t b) (1.9)

C0EELERDORRE (-0, 00) IZBIFLEBF IR LR 1 1.THE
RS E512, 7= I g >0 DR TT IV Y EBOERZ M-+
a1 1.8WMRBIIRT . [QED]

L B ARTORRBOSLEEEREHhED ET IV ABERICE S, 1

(7=VIBOZT7) 7T 7 sinc BEF HE(>0) T LT
MUCHER L, W1/ a TEAFANIHNL 2K TH 2, K (1.9) 12OV Ta
BRI 5 & b EBEOAKRE BB 25 L 2 HERT 5,

Vg, 2(t)="Tsinc a(t-b) ®7 7 7 FHihh - 1=¢=1, 0.01 4%, Hih—100
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B A AP MEERBIC L 5T ZBEHDER

X (1.8) DIFA, HADOBED /T 2 =5 OB TT VY BHBOMEET
Lo Blz1E, WROAI XA HEEREEBH (Gaussian probability density
function) 2BV THEERZE ¢ BEDLDTNEWEETH S,

lim 1 o —(z—b)z/(Za“’): 6(t _ b) <1 10)
a0 /27 a

WE: 7—VUIKDERES
77— 1) IHDOKXE (-0, 0) IZBITLERSOME LT ICEHET %0

®a . _1l/®sint . _
fim;smcatdtfﬁfim - dr=1 (1.11)
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- 9, KROERTE KD B,

o o —(o-i) PO
f e SdeT_Imf dr=Im|———
0 0] =0
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0—j o'+l

S o>0ThY, ImITEEHOEHE R,

D XIZ, K (1.12) OWBIZDWT o DX (0, 00) TOERT =KD B,

/;mj; “sin t dr do = /[ m]p m51nrd72j;wSH;Tdr (1.13)

=Im (1.12)

-
—

= do _ (*?sec’§dl ez
/; 02+1_/; tan2€+1 [910 2 <1.14>
Z 22, o=tan 0 B X " do=sec’0 A0 DIEFZEH & Fv 720 sine BAFUEE
METH LS, MBEEELCTR (1.11) 285515, [QED]

WE 7 —Y TROMERE 7L 2B

Zsinca(t—b)=waé(t—b) (a0 (1.15)

S| X (1.15) OB TN Y EAEBOEFRZ-+2 L 2THT 5720, AR
=3 (1.1) OEBIRAL, Z2o0ERSE LoD L, FOmo I
BIXOLIZHEIT 5,

ft(l.l)Eiﬂ=/_Zx(t)lim%_t;;))dt=[,+lo+l+ (1.16)

a—

2, AEREe(C0) BEI U t=at-b) LEE, DToEBH (1.11)
LGS EHCCL, L BXPLEFIT 2, $2bE, Me D bifEic
BTxt)=zx(b) &A% HIEIED, @) 1306 & OMRE Z @A §
%)O

. bte sin a(t—b) _ 1. @ sint
fo=lim [, () =5 arxa(b)lim [ dr=x(b)

(1.17)

1 poex(t)

aveo ) -0 t—b

:hmi{
a->o AT

I = sin a(t—b) dt

LGOI a(tb)r;

t—b
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+/1b;e x'(t)Ei:z;;l'(t) COSd(t_b> dt}=0 (1.18)
L=t [ 2 s a-pa
1l z2() r
i 1] - t=b
amoaﬁ{ t—b cosa( )b+s
:5 r/(t)%i:l;;;ﬂlf(t‘) cos alt—b) dt}—o (1.19)
Lo T X116 AER (LD AR s L <, K (1.15) @
LS B2 S !

J—UIEIR, FEEEEERSE"OEDE L

RETFTIE, 77— T E M2, BLOZOICHREICHW 2582 BT 5,
T72, FrBEANC BV TEEREE ZROHR VA, HolBRED7—1) T
2, SHICHEE, SR HEOARS T LADT =) T2 SOV TREN T
;Q>O

A % [7—UIZEHREFER]

E A (continuous time) ¢ [s] OBIELx() 123 L, KADWEF FT %%
FTho ZOEFIARMEICPIRT T, ARAKE (angle frequency) DBIEL
& LT7—1) 2% (Fourier transform) X(jw) 155

X(ja))=FT[x(t)]1= fjox(t) e Mt (1.20)

2, HAEFTHMAED, @ERKE X(jo) bHIZT-UIEHR (FT:
Fourier transform) &Fd 5, 72, 2(t) BL U X(jo) DB+ 52EM%, Fh
ZNEFEMEE (time domain) B L CERKEEE (frequency domain) & -5,
%8, w=2xf [rad/s], 7272 LEEE (frequercy) f [Hz] TH 5.

Wz, 7 =) T X(jo) 12OV TRADHEF FT ! 25E#T 5. Z 0K
YA BRAE IO UE, et OB%e LCT7— U IHZEH# (inverse Fourier



1.2 7—1) 24k, Wi eI & e oG bz L 7

transform) x(¢) =155,
x(t)=FT | X(jo)|:= X(jw) e ™ dw (1.21)

I, EEFT L, HERER @ LI T — ) TR LA,

S e S o o o o e

BE) @3 A7 b54L, ITRNXF—ZINT LS4

KSR CEBDE G 2@) I22WT, 207 —1) T2 X(jw) 135 5% H
T RIHFEMTH S 720, AEE (magnitude) | X(jo)| & 4748 (phase)
ZX(jo) ZFET 20 20 %[ X(jo)| %27 b5 4 (spectrum), | X(jo)|’
I XILX—ZANRY bT L (energy spectrum) &5, 7—1) TEBD T F
TRFRTAHE I, A EE RO EE (logarithmic scale) ZEA7ZY,
Ktz 2010g| X(jo)| [dB] &322 & d3b 5,

BB 7— U TEWEEE, 7 — ) THLTIREA EEES

R (1.20) ® FT 723K (1.21) O FT ' ARBEICICET 5 & &, Zh2h

— ) TEIRFTRE (Fourier transformable) ¥ 72137 — ) TFZHEFRE (inverse
Fourier transformable) &9 W&, BIEOAMERIE % X (- oo, 0o) THEME
SHRAERETHNIE, ORI FIFES (absolute integrable) & 29,
x(8) X X(jo) PHA RS THIUE, Theh 7 —) TERITHES 7 —1) T
TIEETH Do 72721, #MATESIE 7 — ) TR E 72137 — ) Zi ks
@ﬂ ED T TH B HLELEMATIE R,

MR RGO & & 7 — 1) TARITERR 7 — ) TSR RE 2 R d .

\FT[x(t)H:MZx(t e mdt‘ f |x(t)e ™|

:'/‘j:o|x(t)|dt<00 (1.22)
FT~ Xja) |k DOXJw e “dw <1l X(jw) e "‘” dow
‘ ( )] 271’,/:m ( ’ f |

:%’/‘:‘X(J’w)‘dw<w (1.23)
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b, L2480 BANRY b T LB EO.2.5 BIO5E R R TR
TRV, T =) TR RS 7k T — ) AR TH B,
‘ [QED]

Bl ABANY b T4
FRERI IR D A 7OV A7 — 1) T840, EEBGEEHR T RTO v 1220w
T—HZRERH Y, ABANY b T L (white spectra) EMIENLS, HIZH
BANRY b T h% T =) THERS D LA VAR D,

Fr(o()]= [ a(t)e Mar=e=1 (1.24)
i, RO 2R
FT*l[l]:ifw e dw=0(t) (1.25)
27T — oo ’
221, ERiEX (1.8) 1BV T h=0DHETH %, [QED]

Lgﬁiﬁﬁﬁﬁwtﬁotﬁ%mﬁﬂtﬁﬂﬁxN7biAE&éo1

Bl BRANY DT L

5 M AR O B B W P OFEFIEFXHE (steady state sinusoid) @ 7 —1) L%
BUL BRI T w= =BT DO AR E L BEBMENE TS 2, £726=0¢L
L72EZHTHRETH L, TNHEBANRY M T L (line spectra) &5, i
WCw=*BIZBIAMANRY v T L% 7 —) T2 2 & B 5EIE C AR
BB OERIEZIE %%,

QH+0) 4 o =i0)

FT[a cos (,Bt+6’)]:f7w a————F e et
,% e“’/::e “i0=B s 4 o —jo/:e q(mﬁ)tdt]
=ra{e"d(w-p)+e "o(w+p)} (1.26)

22z, & (1.8) BHWw, FRXTO=-n/2 L E T Rasinft D, 72, B
=0, 0=0 L EFITEEMEROE a D7 — ) AP ZENENELNL,
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7 F 1 7753 analogue modulation 51
7 vy TOVIAEE
ensemble expectation 123
LIETR R stable pole 35
(W]
£z #H phase 7
AR¥FPE  phase response 42
f7AH TN A phase distortion 100
f7AAZE#  PM : phase modulation 51
1 WEN  first-order lag 56
LR@EI 7 1V
first order high—pass filter 43
1 RAKSE 7 1 v %
first-order low—-pass filter 56
LA 1T HHIY A5 24 SISO : single-input/
single-output system 30
KA causal 17, 31, 96
FREEZRT M v
causal signal vector 133
RHBI%L  causal function 17
N5 causal sequence 72
A 279V A  impulse 1
4 279V A% impulse response 31
(5]
7 4 —7— N.Wiener 132
V4 —F— kT DER
Wiener-Khinchine theorem 128
74 —F—74)V% Wiener filter 135
RO upper sideband 53

T
(%]
I A YT U7 aliasing 61
IANF— AT N T A
energy spectrum 7, 65
I)VT— FM  ergodicity 127
TV I — M7 Hermitian matrix 123
TV X — MR Hermitian form 123
€3))
K& & magnitude 7
(2]
777 A G AT R E B £
Gaussian probability density function 4
AEWE angle frequency 6
Tt ¥ probability 114
random sequence, stochastic process 117
BN s b
random sequence vector 122
probability distribution function 115
W% %%,  random variable 114
probability density function 115
#EiHE)  over damping 38
Frfill 7 2542 uni-lateral Z-transform 77
F il 7 284t
uni-lateral Z-transform pair 77
(%]
Hgb s 72 sinc B
normalized sinc function 3

WIFE  expectation 115



F7TADOBEG  Gibbs's phenomenon 99
FERJEY prime period 22
FEARY
fundamental frequency component 25
HIRMEPEEL  resonant angle frequency 49
1% pole 34
(<]
7 —1) — J.W. Cooley 78
J—=1)— - FaFTNITY XL
Cooley-Tukey algorithm 85
T U RAINT = AT NT L
cross—power spectrum 128
(7))
& ¥ coefficient 95
B2 bV coefficient vector 95, 132
74 V¥ magnitude response 42
A 1 B A
joint probability density function 117
EERSIAE wyic A e
jointly wide sense stationary 119
HFEIEE)  damped oscillation 37
I % detection 51
g2 7 1 /X—  strictly proper 33
(2]

=387 1 V% HPF : high pass filter 43
ILhFEE

WSS : wide sense stationary 119, 127
TR 7 — 1) TSR
FET : fast Fourire transform 52, 85

I—3—@FfE Cauchy’s principal value 4

HfE eigen value 124
[HA X7 M)V eigen vector 124
I LA F— 51 fiE

Cholesky decomposition 125

[¥]

/MARTERS

minimal phase shift 35,41, 90, 93
Fe/ N HE e Al

minimum variance estimate 127

* El 169

4 Fa—7 saide-lobes 85
MEE X2 NV noise vector 133
=AM trigonometric series 25
BT average 127
(L]

FEHISESE  time domain 6,18, 72
X JC  dimension 125
AT trial 114
H T3t sk

autocovariance function 118

HOHMBIE%L  autocorrelation function 118
HCAHIBIATA]  autocorrelation matrix 121

FH % event 114
1857 %  exponential order 18
THIOMFEF  lower sideband 53
T=/1T5] lower triangular matrix 126
FEHE  realized value 114
FEXATH  real symmetric matrix 123
FEEH  time constant 56
FEAZ time invariant 31

SEWT R cut-off angle frequency 43
SEET IE AL A i 2

cut-off normalized angle frequency 101
¥ %/~ C.E.Shannon 58
J& W period 22
JEHR%  periodic function 22
JEARYEIAMA  circular convolution 83
HH Y AT 4 free system 39
F AR A & )k 5%

angle frequency of natural oscillation 37
UK AT converging factor 19
IPCR#iPH  region of convergence 18
AL region of convergence 72
JEW L frequency 6
FBUANT  frequency analysis 143
J e B o B AR

frequency transfer function 41, 93
JEWEEIFE frequency response 4]
JEIEFZER FM : frequency modulation 51
JE W GEIS frequency domain 6

ZEEFNT ML

received signal vector 133
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G G TR MR

signal-to—noise ratio at received
4 modulo
f§55 X2 M)V signal vector 95,
IRIEZH  AM © amplitude modulation

(4]

AT T A spectrum

A7 N F VAR spectral resolution

(#]
AL A

normalized angle frequency
IEHUL B CARBI B %

normalized autocorrelation function
TEHUA AR FAH B B

normalized cross—correlation function
IEHE SR
W7 1 v %
IEHIATH  regular matrix
WE5EATH]  positive definite matrix
HERE damping factor
#ERTTTFE S absolute integrable
#ixF IR absolute convergence
Wit %25 asymptotically stable
M linear
W75 T

linear difference equation
B AZE S 2 T 4

LTI system 31
BRI E o i

linear differential equation
AT T4

orthonormal system
shaping filter

line spectra

(%]

A1 RZEH bilinear transform
AH A AL B 5
cross—covariance function
HHEAHREE B 5
cross—correlation function
AHEARBIATE
FHLZHR  similarity transformation

BEL 1175 4

cross—correlation matrix

stop band

133
79
133
51

124

62

121

121
63
130
127
123
37

66
39
30
89
, 88

33

107

118

118
122
124
101

(7]
AR band limited 59
W7 4 )V band pass filter 103
EunREHREDYOE—A Y b
n~th moment about the origin 115
% niKE— XY N p-thorder moment 13
* 1t diagonalization 124
KAZEEE  diagonal element 126
55 3 EFIE RS third harmonics 25
FFRE symmetric coefficient 100
XA logarithmic scale 7
55 2 KRS second harmonics 25
EiAH  convolution 14
% & multi-lobes 84
HAZHP  inside unit circle 90
HAAZ A7 v 7% unit step function 12
HAAZ/$)V A unit pulse 63
HALOV AJSZ unit pulse response 87
(5]
BRI FIR 7 4 V% delayed FIR filter 96
EAAA  linear phase 100
&34 DC component 17,25
H % orthgonal 119
EZ247%)  orthogonal matrix 124
H251  orthogonal projection 98
(2]
JHET I pass band 101
(<]
{37 4 V% LPF : low pass filter 45,101
EHWTA Y steady gain 37, 56
TEH IR steady state sinusoid 8
77 v VA Toeplitz form 122
7 2% J W. Tukey 78
TV % delta function 1
f # transmission 51
fEaEBE % transfer function 32,34, 37
{RZ B D L
order of transfer sunction 33
fEHREFR  time-of-flight 134
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WeEt 1S 5L
statistical signal processing 126
fiati  statistics 126
Pk A #EE characteristics equation 34
Mt 37 independent 118
[%]

F 4 ¥ A MEWEE Nyquist frequency 58
M &  inner product 63
(2]

2 EIL  second-order lag 37
2 I quadratic form 123
27 4 )V% second-order filter 37,42
Z N HES  square-integrable 63

(i3]

Ffft” 1 V% pre-whitening filter 134
Ffa i white noise 129
FIfi A7~ 4 white spectra 8
JS— BN L DR

Parseval's identity 17,27, 71
INF —T]— A7 4 )% Butterworth filter 45

NZ ¥ 7%  Hanning window 84
NI V77 Hamming window 52,84
78V AMREB B

pulse transfer function 89, 94
7OV ZABZE BB O IREL

order of pulse-transfer function 89
INTJ—  power 27
INT]—ZANR%Z NF A power spectrum 128
ek carrier 51
ME  half width 49

(0]

FERET  non-causal 96
JERREEF X7 P

non-causal signal vector 136
JEHEAEIE non-causal function 18
JEHRFEEF]  non-causal sequence 72
JEBFE left-half plane 34

* El 171

AL sampling 58
TEAALRIFE  sampling interval 58
TEARLE N % sampling frequency 58
BEARLEH  sampling theorem 59
vIL~OL R 28 Hilbert transform 16
(5]

R &fsr  lagged derivative 34
HiFE 7 — ) TR

complex Fourier coefficient 23
% #  demodulation 51, 143, 144
WEERYFEB T BE  physically realizable 18
PBRIIZFEBIWRE  physically realizable 31
44 B partial fraction expansion 35
7 —1) X% Fourier kernel 3,4

7 —1) L% inverse Fourier transform 6
7 —1) T 2R AT R

inverse Fourier transformable 7
7 — 1) THEH%E  Fourier series kernel 28
7 —1) Tkt Fourier series pair 23
7 — ) TARFRRH

FS : Fourier series expansion 23

7 — ) TR g
7 — ) TAE AR

Fourier transformable 7
Fourier transform pair 9

7'T/8—  proper 33
43 #L variance 115
(~]

39 mean 115
EIMHERIEL  mean function 118
SE52538  balanced modulation 55
AEFNHLHR  parallel resonance 48
7% #i modulation 51, 143
(3]

i A7 b L rectangular spectra 10
Ji/V A rectangular pulse 29
WHEHE envelop 51
A— Fi#iX  Bode diagram 42
(%]
~vF N7 4)V% matched filter 132
B window function 84
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[#]

WA R sample sequence 117
Wk # ripple 99
(&]
4IRS uncorrelated 119
720 dead time 33
(]

AA T —7 main lobe 85
(&)

H 1 mif5 S A b
signal to noise ratio at destination 132
E—F mode 39
()
HRADARETI%5%E  bounded-input and
bounded-output stability 40
F{HEE  colored noise 134
HHZIEA,  ratio polynomial 33
=% ) 474]  unitary matrix 124
[&]
P % 2% O R0 A IR WE 22 30 SSB-SC ¢

single sideband with suppressed carrier 54
[5]
77T AHIEH
inverse Laplace transform 18
7 77 A% LT © Laplace transform 18

7 77 AZEMATRE  Laplace transformable 18
7 7T A%} Laplace transform pair 19

(W]

BEECEERT discrete—time 58
BEEER R S A 7 4 DR BT E R

frequency transfer function of discrete—

time system 93
BERRIER 2 L ~OL b 254
discrete-time Hilbert transform 70

BEBLIER 7 — 1) T

inverse discrete-time Fourier transform 65

BEBLIE R 7 — 1) T2

DTFT : discrete-time Fourier transform 64

BERIRE R 7 — 1) A ffd

discrete-time Fourier transform pair

Bk 7 — ) i

inverse discrete Fourier transform
B 7 — 1) A5k

DFT : discrete Fourier transform
Bk 7 — 1) =gt

discrete Fourier transform pair
il 7 254+ bilateral Z-transform
Wl 5 75 A ¥

inverse bilateral Laplace transform
Wl 5 75 A5

bilateral Laplace transform

I Sl B

critical damping
(h]

ZWA—)V K O-th order hold
E-I
L 41— Rayleigh quatient
AR continuous time
JEAERE RE 5 D T A )V F —
energy of continuous time signal

Zero

HEEHE  continuous wave

[7Iv7 7xXy K]

65

79

79

79
72

21
21

38

59
35, 90
124

17
51

A-D 2% analogue-to-digital converter

AM (DSB/SSB)
Butterworth
ExcelDSP
FIRfilter
FIR 714 V%
finite impulse response filter

61
142
147
141
145

95

FIR 7 4 V% DWW order of FIR filter 96

IIRresonator
IIR #4RE:  TIR resonator
IR 74 V%
infinite impulse response filter
LTI linear—time invariant
LTI #AIEREAZ

148
110

105

31, 88



Nk A7 4 N-th order system 33
sinc BA%%  sinc function 3
Singer 150
s #HIK  s-domain 18
WienerFilter 151

[A]

absolute convergence iR 66
absolute integrable ik} W & 55 7
aliasing TA )T VT 61
AM : amplitude modulation HRIEZ 51
AM (DSB/SSB) 142
analogue modulation 7 -1 7 25 51
analogue-to-digital converter

A-D 25355 61
angle frequency &% 6
angle frequency of natural oscillation

F RS A & 0k 5% 37
asymptotically stable #1177 39

autocorrelation function H T MBI 118
autocorrelation matrix FH CHHRATY] 121
autocovariance function

H T3t 118
average AT 127
(B]
balanced modulation P2 55
band limited i 38 B 59
band pass filter T 7 4 V¥ 103

bilateral Laplace transform

Wil 5 75 A% 21
bilateral Z-transform Fjfil 7 24 72
bilinear transform A 1 K246 107
Bode diagram FR— F#X 42
bounded-input and bounded-output stability

HRATIHG T 25E 40
Butterworth 147

Butterworth filter /X% —7 — X7 4 )V ¥ 45

£ 5l

7 W5 inverse Z-transform
z ¥ z-plane

7 7515 Z-transform

7. 254k Z—transform pair

z #H1%,  z-domain

(c]

carrier kY%

Cauchy’s principal value

causal [RIHR7H!

causal function K FBI%L

R ES

causal signal vector
RARBZ ST b

C.E.Shannon ¥ ¥/~

causal sequence

characteristics equation i 72

Cholesky decomposition

IV AX -4
circular convolution
coefficient 2 %%
coefficient vector A#R¥E~X2 bV
FERER: =
complex Fourier coefficient

HFE 7 — ) TR

colored noise

continuous time 3 HE R ]
continuous wave e
converging factor U H [KT-

convolution ‘EiA
Cooley-Tukey algorithm

J—=1) = FaFTNITY XL
critical damping i A ED
cross—correlation function

HHEAHBI B £

JEV 5 A

173

73
73
72
73
72

51

a—3—DEE 4
17,31, 96

17
72

133
58
34

125

83

95
95,132
134

23

6
51
19
14

85
38

118

cross—correlation matrix AHAAHRITTHI 122

cross—covariance function

AHH LS B
cross—power spectrum

T AINT] — AR NF A
cut-off angle frequency
cut-off normalized angle frequency

118

128

BT 43
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SHERT TE AL i B 101
(D]

damped oscillation  JHFEIRE) 37
damping factor HlBFRE 37
DC component it 17,25
dead time € 72HE[H] 33
delayed FIR filter EIEFI FIR 7 1 )V% 96
delta function 7 )V % BE%L 1
demodulation & 51, 143, 144
detection P 51
DFT : discrete Fourier transform

HERL 7 — ) A 79
diagonal element % ff %5 126
diagonalization % fi1t 124
dimension X 7T 125
discrete Fourier transform pair

BB 7 — 1) Aot 79
discrete-time  HE LR ] 58
discrete—time Fourier transform pair

BERURE I 7 — 1) St 65
discrete—time Hilbert transform

BERURER © v ~OL T 283 70
DTFT : discrete-time Fourier transform

BETURE 7 — 1) TSR 64

[E]

eigen value [E45fif 124
eigen vector [EH X7 hv 124
energy of continuous time signal

B S5 O = AL F— 17

energy spectrum

IANVF—=ZART FT L 7, 65
ensemble expectation

7 vy TOVEEEE 123
envelop ‘WAEHE 51
ergodicity L)V IT— Nk 127
event FH % 114
ExcelDSP 141
expectation HATFfE 115
exponential order FRELAL %L 18

(F]

FFT : fast Fourire transform

T 7 — ) TR 52, 85
finite impulse response filter

FIR 7 1 V% 95
FIRfilter 145
first order high—-pass filter

1 RE 7 1 vy 43
first-order lag 1 ¥iEL 56
first-order low—pass filter

1 RIS 7 1 vy 56
FM : frequency modulation JE#¥Z 51
Fourier kernel 7 — 1 T 3,4

7 =) I 28
7—) MK 23
7= ZEHK 9
7 - TR 7

Fourier series kernel
Fourier series pair

Fourier transform pair
Fourier transformable

free system HH Y AT A 39
frequency JEEEL 6
freguency analysis J& 3 BU#AT 143
frequency domain & FaE s 6
frequency response &7 B4 41
frequency transfer function

JE B B A 41, 93
F'S : Fourier series expansion

7 — ) TSR 23
fundamental frequency component

FEAR P o7 25

(6]

Gaussian probability density function

I AT ATESR B B L 4
Gibbs's phenomenon ¥ 7 A DI 5 99

(=]

half width il 49
Hamming window /N3 ¥ 7% 52,84
Hanning window /=Y 7'%& 84
Hermitian form )L 3 — Mk 123
Hermitian matrix TV I — MT4] 123
Hilbert transform & )L~ b ZE§fL 16

HPF : high pass filter &7 1 V% 43
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IIR * infinite impulse response filter
IR 74 V%

IIR resonator IR F:IR%F

IIRresonator

impulse A ¥ /%)L A

impulse response A ¥ 7SV A&

independent 37

inner product N &

inside unit circle  HAZFIA

inverse bilateral Laplace transform
W T 75 A%

inverse discrete Fourier transform
By 7 — 1) i

inverse discrete-time Fourier transform

ERREf] 7 — 1) Tt i

105
110
148
1
31
118
63
90

21

79

65

inverse Fourier transform 7 — 1) T¥iZZ#i 6

inverse Fourier transformable
7 — ) T2 ] g

inverse Laplace transform
575 A

inverse Z-transform 7 ifiZZ4fL

(7]

joint probability density function
ORI

jointly wide sense stationary
A I FEE

J.W.Cooley 7 —1) —

(L]

lagged derivative ANSEATST

Laplace transform pair 7 7°7 A2kt
777 A4 ER 18

Laplace transformable

left-half plane /£ -*F1i

line spectra #EAXZ b7 A

linear #% J¥

linear difference equation
WIS TR

linear differential equation
S| A G e

linear phase  EA#RALFH

18
73

117
119
78
34
19
34
8
30
89

33
100

* El 175

logarithmic scale £l 7
lower sideband Nl DI AT 53
lower triangular matrix = 175 126
LPF : low pass filter &I~ 1 V4 45, 101
LT : Laplace transform 7 77 AZH{ 18
LTI : linear time-invariant

LTI #IP A 31, 88
LTI system #RIEHFAZ S AT 4 31, 88
[m]
magnitude K& & 7
magnitude response 71 ¥ 42
mainlobe XA >ro—7 85
matched filter ~vF K74 )% 132
mean - ¥ 115
mean function PRI %L 118

minimal phase shift

e/ MIAHHER 35,41, 90, 93
minimum variance estimate

/N E 127
mode E—F 39
modulation % 7 51, 143
modulo 4% 79
multi-lobes % i 84

[N]

n-th moment about the origin

BanREHEDLYOE—X T 115
n—th order moment % n IKE—X > b 13
N-th order system NIKY AT A 33
N. Wiener v A —F— 132
noise vector X7 bV 133
non-causal  FE K HRHEL 96
non-causal function JEKGLRIEL 18
non-causal sequence JE R FF5) 72
non-causal signal vector

JERRBUZF X7 b 136
normalized angle frequency

TEHAL A JE % 62
normalized autocorrelation function

TEHAL B CAHBI B % 121
normalized cross—correlation function

TEHLAH BAH B B £ 121
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normalized sinc function

HEAL S 7z sine BA%L 3
Nyquist frequency 71 ¥ A MEWE 58
[0]
order of FIR filter FIR 7 4 V% D& 96

order of pulse-transfer function

78V AL O R EL 89
order of transfer sunction

RO R EL 33
orthgonal H % 119
orthogonal matrix 538474 124
orthogonal projection [E.2 452 98
orthonormal system 1EBHE 2% 63
over damping i Bj 38

(P]

parallel resonance AR 48
Parseval's identity

IN—E N DR 17,27, 71
partial fraction expansion #B55 U 35
pass band 7 I 101
period J& 22
periodic function  JEIHEI %L 22
phase 7 #H 7
phase distortion f74H Mg 100
phase response A4 42

physically realizable #/EFZHI I HE 18
physically realizable P/EEAIZFEHTTEE 31

PM : phase modulation {12 51
pole i 34
positive definite matrix 1E5E4T% 123
power /N7 — 27

N —=2AX7 b Tn 128
HEfb7 1 vy 134

power spectrum
pre-whitening filter

prime period  FEAE 22
probability f # 114
probability density function

T BE B L 115
probability distribution function

=R 53 A A % 115
proper 7 H/¥— 33

pulse transfer function

7OV AMRERL 89, 94
Q]
quadratic form 2 &I 123
[R]
random sequence, stochastic process
Tz B 117
random sequence vector
fEzEmfE N M 122
random variable =% 114
ratio polynomial A ¥ % 1EH{ 33
Rayleigh quatient L A ') — & 124
real symmetric matrix ~ FERFRITH 123
realized value FEBLfE 114
received signal vector
ZREEFN7 MV 133
rectangular pulse 577V A 29
rectangular spectra  STEAXRZ M T4 10
region of convergence Y A #i B 18
region of convergence A FHIS 72
regular matrix 1EHIATH 127
resonant angle frequency LR JE L 49
ripple R B 99
[s]
s—domain s FHH 18
saide-lobes A Fo—7 85
sample sequence AR 117
sampling HEAAL 58
sampling frequency A=A LJE £ 58
sampling interval FEALH FE 58
sampling theorem A LEHL 59
second harmonics &5 2 Ui I B 53 25
second-order filter 2K 7 1 )V ¥ 37,42
second-order lag 2 KiEiL 37
shaping filter JJE 7 1 V% 130
signal to noise ratio at destination
H 1 mif5 5kt It 132
signal vector f§%5+X7 bV 95, 133
signal-to—noise ratio at received
AT WG R e T 133
similarity transformation AHLZE 124



sinc function sinc A% 3
Singer 150
SISO : single*input/ single-output system
LA I AT A 30
spectral resolution A<XZ k)L 124
spectrum  AXZT kT A 7
square-integrable 3T FE 4 63

SSB-SC : single sideband with suppressed

carrier  FIEH% L BB IRIGAT 54
stable pole %7€ 72 it 35
statistical signal processing

fat e o LB 126
statistics #EATE 126
steady gain EW T A ¥ 37,56
steady state sinusoid & L% 8
stop band  FHLIEFT I 101
strictly proper FZ# 27 08— 33
symmetric coefficient % FRAR%EL 100

[T]
third harmonics &5 3 U Fd I B 55 25
time constant  FRF7E L 56
time domain ¥ [ fH s 6,18, 72
time invariant  RFANZS 31
time-of-flight f=ifREH] 134
Toeplitz form 7 71 v v ik 122
transfer function {niER% 32, 34, 37
transmission fz 3% 51
trial Fl AT 114
trigonometric series = fi#k A 25

(U]
uncorrelated  #EAH Y 119

N 7l 177
uni-lateral Z-transform F-fil 7 26t 77
uni-lateral Z-transform pair

F 18l 7 2 et 77
unit pulse ALV A 63
unit pulse response  HL{7/ )L AR 87
unit step function HiZ A 7 v 7RI 12
unitary matrix =% 1) 7% 124
upper sideband A O Y 53

[v]
variance 45 115
(w]
white noise (& 129
white spectra i AX”7 b T 4 8
WienerFilter 151
Wiener filter 74 —F—7 4% 135
Wiener-Khinchine theorem

v —F— kT UDEM 128
window function ZBH%L 84
WSS © wide sense stationary

JRFEE R 119,127

(z]
z-domain z FHIH 72
z-plane z P 73
Z-transform 7 Z5ft 72
Z-transform pair 7 Z5#i%f 73
zero & M 35, 90
(#=]
O-th order hold ~ ZFkk— L ¥ 59
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