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Abstract

Chaos is the most universally common form of bounded nonlinear function. It commonly exists in
the various subject areas of nature. Chaos is the universal term of variously bounded nonlinear
aperiodic oscillation. This paper proves that the first order differential circuit which is constituted
by mixing of three harmonic sources with different frequency also can produce chaos. It suffi-
ciently explains that the extensiveness of chaotic functions exists in nature. The main harmonic
components in the differential equations can be solved by using the harmonic balance principle
and power balance theorem. Their correctness of solving results can be verified by phase portrait
plotted by simulation. In last century, the era when chaos theory was first published, chaos was
considered as a singular attractor in a lot of literatures. The recognition is obviously unilateral
and wrong. In fact, people can also make a completely opposite conclusion, the motional trajectory
of phase point will neither diverge to be infinite nor converge to stable limit cycle. The phase point
freely and arbitrarily wandering in phase space is ordinary and universal motional form, but it is
non-random. Chaotic phase portraits on which trajectories are not repeated are pervasive phe-
nomenon. The constant periodic oscillation which continuously repeats original orbit is an indi-
vidual and special motion form.
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1. 518

PRV VE A AT, B 7 ELRIRLASE, N STCIEME — AR R B, DRI >J 458 e 0 e
BB VLR SR A ARENE R GE IR R A2 — AL, MR Is s e 8K AN PLTE EAT R R,
LR ARH SR MBI, — BEIFRADERNEE, S A NRT RN, ZAARERZRE
BRI . s AT YKIEs), SRGIasi RIS B AR LRI I RE, IR A S84 R IEH
HG? FL b, MAPLAERZNME, MiZE AR KSR EEI R, FEL0 A AR KK
MHILE

HARE IR, — BSRH BRI RS, BB B O CORUEIR I 51 1 (A7 A2 [1]-[6]. H SRRk
GITPAAAERUE L N, ABBUEE N TR S TR AT . DR Eie o HraR bk it SR, 9wk 7tk
LMEARGITRE T 71— A4, TR AR IR 08 T 5

AR B A = AR AR IR TR AT L, MR B T AR, W2 rh U RE RE A I LB,
AREVEAE B R . FBUECT  E B e HOR =AW, M EREREILT, B —HR
AR R IR A B A FF B TR EE SRR S5 SR I e o 85 0 O 1] A 017 AR FET 2 TR
PR o LTS PR P 360 AE 2 VAR A 5L 07 SO ) S AR R A A o SCEIAIE 1 AU ) 3 148 B PR IR Af 1 [ 7]- [ 14]

FARTIIRG LS IR, SR IS S, R —MES x(t) , IERM AT R
FIET M@ ROL, A yEREEL W x(t) Z2RTERE S

x(t)=x(t+nT) T=2n/w=1f Vvt>0 1)

y(t)=x(t+nT) 0<|y(t)—x(t)|<|x(t)|max 2

HERIFAPIRGIE S, ZXRETREANWL), HAFFEIRGEE, AR RZLR. 3
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R ERG A, TEAHERINAE s A RIS ] iEs KA ER, B ULAE () E I R A,
MR REAPUEIRAAER . EWLQ), WAL —EMET F, MEAUEASETERK x (1) T2 y(t), P
%Z%%%Nﬁ¢?%%%ﬁﬁ%%kﬁMﬂmoﬁ@%ﬁ%ﬁ#%%%%#%%i,ﬁ%,ﬁ%%%
X, HA R WMBALSRJFE SR AR P, A RS S AME R, TSGR NA 'L, E4
H—AMERET 5, A EAREZEEE AN A E R EE FORKL R, ERIBEHE y(t) 22 FRE
AU%LT&ﬂ,ﬁﬁﬂ%y@—um¢?huﬂ%%kﬁ,%%ﬁﬁ%%%%ﬁo

FAET BRI R ERMIIEEN SR x (t) KA, LRGN Z R FINER . 2 B,
FERMEHR P AT b, SRR S s O s e R B, RIEZE R Atk s v, AN 2Rt L RER
R, BEFC, eV IR A I, BIAnARBR AR, AR EEIIAAE . AEIRX MBSO, AR IIEL
KA JE S R KO B A AR R 1) 1 ek A . — ELE O LI TR Y R IR AR R AR, s ET e, AR Btk
MHRMILR I L, SR E RG] T, RN B B EUGR I ETE . AR BRI,
S HFERRE A BlanE R UORENET S A RIEZNM: . BRI S A REE AN . A SCIE
UL, AR E AR, LR 07 B TR N A R, (R RS RR G R, 2 Q)2 — MR
BRI

MR A A SRS Z 5 o HFHBUE 07 5o HAH B, Oy 42 2 A, PR ™
R UL, Al AR . G SR P EU0 FLIN A Ts R TIRG AT , RGERINEINE: R Ts<T, /£ Ts
I 1) P JE AR . RS B B R B IR K RRG AT o R — MR SR R
B, IR RN KINR BRI X — IR KR P s FAR B DAAT, ARk & K B R FAAAE T AEIRG LR,
Wb B — RREL. ST ARG B R IREAR Y, R R AR .
2. AEEZERSIEFERNBERE

AAEFHMFFS U H MRV ERARE, NhemEBRRE, r RRI5H X R B, CHE
BURACR TS |, AL o 8w . AR U AR, u, Rxu ) w, EEs=BERE, U,
Fonu, AR, U,, RonlE; X Wapg M OB B i, ZosBEnHE, i, 2omi Mw, s &, |, &
TN FIAHE, | BRTRAE, |, BORSEDIRAT, |, BRIy, SER R WH(3).

U, =U_,+ju,, U2 =U2+U2, u,=U_sinet+U_coset, I =1_+ijl. (3)

il 1 Rk an < 1, B S =AM AN FE IR, ) = AN g ] 2, Horr ] 2(a) R w,
WIS s 1] 2(0) RN E W, I I 5B LS s 1] 2(0) RmAN S w, BB 7 4 o (0 =AM
MEZ AL S, RIE w, KD EENE ] g, BEE APNERBEU,,, U, KTk, R
HtE . WU = A E L% AN BRI R MR STk T 2L [ ERA SR AR & i
2.1 M RNBEXER

i, = KU +ku? +ku® =i, +i

main ? imain :ina+inb +inc (4)
u=u, +u, +u, =U,sine,t+U_ cosm,t+U, singt+U,,cosat +U Sinot +U cosat (5)
Uav :Uar + jUax' Ubv :Ubr + jbe’ Ucv :Ucr + chx' Uazm :Uazr +U§x' Ut?m :szr +szxl Uczm :Uczr +Uc2x (6)

JEEARSME RS 9, R R R WIN(4), B g, MIEHIREEE U, +u, +u, =D EEE, HBE{E 0
KE), MREEMFENRE). UGEMRNG), TTEH s a asgs, i, RFIWE, i, AF
E[SEENEH

e = f (U U ), Ty =l + il = (Vs + U o) Graeq (78)
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Figure 1. Mixing circuit
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Figure 2. (a) Only contain V,; (b) Only contain Vy; (c) Only

contain V,

[E 2. (a) IX& Va; (b) IX& Vp; (c) REV,

iy = F (Ua Uy U )y By = Do+ lpe = (Ui + JU, ) G (7b)
e = f3 (U Up Uc )y ooy = T + Bloge = (Uer + JU o) G (7c)
Orseq = loar /Uy =+ 3 [UZ, +2(U2, +U2, )] /4 (8a)
Gneq = oo /Upy = k+3&[um+20ﬂ +UZ )] /4 (8b)
Oreeg = o[V =k +3[UZ, +2(UZ, +UE, )| /4 (8¢)

EACE R T 500 1 AR R g, OO, W2, = gy » HBTE LRI S, B2 couplnb
RS =AML (i) 5 ML (u, 0,00, ) FISE R ENSN(T).

SR I AR B 5 L FE A LR, D L0 Qg O+ Greng PSRRI
SRR, AT = R RO, T AT IR f= ML
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2.2. AMEEER=AEIER

v, =V, sino,t +V, cosw,t, v, =V singt+V, cosat, Vv, =V, sinot+V, cosat (9a)
Vav :Var + jVax’ va :Vbr + ijx’ ch :Vcr + Jch’ VZ _V +V2 V2 _V +Vbi’ Vcrzn _V +Vci (gb)

w, =12345, w, =32211, w, =54321 (10a)

=1/10°, k, =1/10*, k, =2/10°, k, =3/10°, C, =10, C,=10" (10b)

z y

Var =4; Vax=3; Vbr=1, Vbx=2; Vcr =1732/1000; Vcx =1, Vam=5; Vbm=2.24; Vcm =2 (10c)

f., :Uav[jw C +C +gnaqu+ =0 (11a)
fbv - Ubv |:jWbC + gnbeq] (U va )(ga JWb ) 0 (11b)
fCV = UCV |: jWCCZ + gnceq + ga :| + (UCV _VCV) jWCCy = 0 (110)

=N IE I BERE, A EE S EEw9): SIS (10), FIAHEIES I =4S R 4
] 2(a)~(c) T AR u B A RPN Q). KRB REMREU,, , U, U, BEEANRMSE
B, SA RIS S LS BT, WAL 6 MHCFEsE, Rl 6 AMRmYss, B’
J¥- phase.nb fif# tH i1 45 R A1 404 1.

Oraeq =1/10000+9(UZ, +2(UZ, +UZ,)) /(4><106) (12a)

Orteg =1/10000+9(UZ, +2(U2, +UZ,)) /(4><106) (12b)

Oreg =J/10000+9(UZ, +2(Ug, +UZ, )} /(4x10°) (12¢c)
Uav=273884-0.625] Ubv=0.882+1.82] Ucv=1.35+1.169] (13)

LA Table /A #URNE Y91, LAF(10)HFIZHARARX(8) Ik it (12), BA(6)5(12)fAA(11), BIRIsRH
EA TR A EAE N (13) . WAL b R R AR R EOR HUE, AT 2 =S iR 4, BAIER 5L
PRI SE D)5 T I B A% H R
Table 1. Main harmonic solutions of example 1
2 1 B 1 TR AR

Var =4; Vax=3; Vbr =1, Vbx=2; Ver =1732/1000; Vex =1, Vam =5; Vbm=2.24; Vem=2;  maxu = 6.62

A u =-0.63C0s[12345t] +1.8Cos[32211t] +1.17Cos[54321t ] + 2.74Sin[12345t ] + 0.88Sin [32211t] +1.35Sin [54321t]
Var =6; Vax=8; Vbr =3; Vbx=4; Vcr =5; Vcx=5;, maxu =15.76
B u =0.835C0s[12345t | + 3.74C0s[ 32211t ]| + 5.33C0s[ 54321t | + 5.02Sin [12345t | + 2.36Sin [ 32211t | + 3.28Sin 54321t ]
Var =10; Vax=15; Vbr =3; Vbx=4; Vcr =8; Vex=5; maxu =21.01
¢ U = 2.45C0s[12345t] +3.77C0s[32211t] + 6.09C0s[ 54321t ] + 8.07Sin [12345t ] + 2.10Sin[32211t ] + 5.59Sin [54321t
Var =16; Vax =12; Vbr =6; Vbx=8; Vcr =10; Vcx =10;  maxu =27.94
b u =0.682C0s[12345t] +7.49C0s[32211t] + 10.95Cos 54321t | + 7.74Sin[12345t ] + 3.09Sin [ 32211t ] + 5.083Sin [54321t]
Var = 20; Vax=12; Vbr =6; Vbx=12; Vcr =10; Vex =15; maxu =32.8
. u =0.575Cos[12345t] +10.09C0s[32211t] +14.73C0s 54321t | + 7.69Sin [12345t ] + 1.15 Sin[32211t] + 2.43Sin [54321t]
. Var =25; Vax =30; Vbr =18; Vbx =12; Vcr =20; Vcx =15, maxu =42.7

u=4.90Cos[12345t] +12.53C0s[32211t] +17.92Co0s[54321t | + 8.26Sin [12345t | + 6.19Sin[32211t ] + 6.68Sin [ 54321t |
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3. MRS AR EIE KR

Czu+|n+Cyucy+ga(ucy+vc—va)=0, U, =U—V, =V, U, =U—V, —V,

c C

(14)
(C,+C, )u+i, +9,u=0,V, +9,v, +CV, +CV, (15)

HHHLER 1< 1 1) KCL 5 KVL A %1 (14) £ B PR3 (15), X2 — Bk o3 77 2, i1 J5 21 sk 2 (15)
AR U, WU S B EE R in(5), 25 harmo.nb FISRH =AN FEIERE EEE SR 1, A
EYEFEF phase.nb 3R H A4 SRR —F01 .

HIBR K 1 Rl EREER, ARAHEEC, 5C,, FL LA - HREERMOCRERE, FAWA
R HUS AT AN FL R IRV, V, TR % « 0 JE T B — i TR i (15) A2 1, V, =v,, Vy =V, V =V, .

SIMTARERYE T FE(LD) MR, PSS, I RVE IR, L R 5 A oy
BRI N5 TR o AB HL L B 02 3 R 55 R SR AP 000, PRI b o3 i 77 R L R (15) = B,
FeX a7 2, e — B SR AR AR IR AT R FF U PR B H 7 (B AR ), X e 4 A T RN
VTR o E0 & TR B R BOPR BB A, eI T 07 B S R T, AR IRAS ook, 2tk Ty
TR 58 A A2 P AR IR R IR N o T AR 26 75 R (15) [ A B 223X R i AR A AR L MR A5

SRR TARZME T2 B 7 S RO Al SR ISR IS, O RS & R — B0,  RARANAT ek
Rk R T AHTE R S, AR AS) AT LB T E, 15 H 30(16) I H 7 ER B B
K, BRAR—FKETENENEM&E 3, AN T AL — 4IRS T 2.

u==(i,+9,u)/(C, +C,), i, =ku+ku® +kyu’ (16)

W TR Bk R RESR I AFRAS I saaE i B, MR A2 phase.nb 5 harmo.nb HA 5 A2 46
FAFe 153 M E B o R TGV R o BT R R . RN R S BRI E RER B R
RAFERIEE R BE, I E o R A B SRR S, WOE I XRRE AR, 5238 A I PR RS W B o

DA Tablel/A I E E] . AT T8 =AM FaSH B (EEIE A n, =400 /755, B 5 2% £
PE NS R, BARBIE G B A B S BRI N e A, R AL AR R ARSI B

Q@ WihlE FARE Vam =5, SN SR Ny Vbm =Vem =05 Fou ~u FEiAE WA 4, E Nl
TEIEREN T, FEAFRSHAHELEAA R — S A . ASCHE 3 ZME 14, #isrRRu, Pbirk
7R U =du/dt .

@ WA Vam=5; Vbm=224; $Vem=0; Hu~u-FrHEmE 5, WEMIN S CEiER
FHE R A BURIEES, A I SCERRRILE 14 .

@ =ANEhIEAVam =5, Vom=224, Vem=2 Hu~u P& mE 6, BN S SRR R —

x 10°
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Figure 3. Vam=Vbm=Vcm =0
& 3. Vam=Vbm=Vecm=0
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Figure 4. Vam=5, Vbm=Vcm=0
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Figure 6. Vam=5, Vbm=2.24, Vem=2
E 6. vam=5, Vom=2.24, vem=2
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A0

Figure 8. Plot (u(n96:n0), u1(n96:n0))
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Figure 9. Phase portrait of Table 1/A
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Figure 10. Phase portrait of Table 1/B
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Figure 11. Phase portrait of Table 1/C
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Figure 12. Phase portrait of Table 1/D
E 12. & 1/D RIHEE
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Figure 13. Phase portrait of Table 1/E
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Figure 14. Phase portrait of Table 1/F
14. % UF B91EE

AMETHRREC T, E U B 2 I A AR P FL S TR A 2 e A R

N T BTN 2 —BrAE BB RS AR R T LUK R (15), AR St BB, id
a=wt, B=wt, y=wt. [&4 XN BRREFFENA7). 55 X A =4RRES R
(18). 5] 6 %R E a DU 4IRS T R a2 (19).

u=[g,(Vsina+V,cosa)-(i, +g,u)]/(C, +C,), a=w (17)

a

U =[ g, (V,sina +V,cosa +V,,sinB +V,,cosB) +C,w, (V, cosB —V,,sinB) - (i, + gau)]/(CZ +C,),

. (18)
a=w, pB=w,.
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u=
[ga (Vo sina +V, cosa +V,sing +V, cosf) +C w, (V,,cosB - V,,sing) +C w, (V,cosy —chsin;/)}/(cZ +C, )
a=w, f=w, 7=W,.

(19)
PAEAESLUEEE, IS D5 VAR FUIR AT DS A B IS5 18, X R I T 7 i iR .
MRS E B %, PR IR T AT RETE R, TRIER B AR, AR 2. ELULH T
BRI B I, RAEE L2 T HMER RN AGER . 23— SIS a0 AR 2 1 B
ANEARLMEREZ A 50, FRER A 1) 1B O SR SR A 1 B, AH LA AR — A P 5 1) AT 34
B, eI Fourier AR R P N EUBIIR SRS AR S ME BRI, 2 AR AR, A R IS

sRMA, WEWIM S CaANE 1, A= IRE S WA, B 2 1R W] R AR RS 1.

4. BIAEHEERIE—M S B BIRES
BEAL U VRS FE R A — A PRS0 B[R] P, A P12 3R Y
4.1. Hn, =400 F R REMEFHEETR—1 A

A Table /A (RN E . HUFEAGIRAS, FEEIEA)I n, =400 5 51, HURJG ) 96% 2% 98%4H Al IH
AR 7. FREUER IS ) 96% % 100%H s E AR <] 8. v DA I 5 AH AR LU AT 2 B 2515 2, A\ 98% %)
100%AH AR BY, B IFEA B MABIER N . YWl E £ 400 17 55 1R G B A e — AN R, 2
TR

4.2. BUEIERY 98%E 100% A ER 1 FEENLTHEE

BRAARE A% u(0)=0, u(0)=0. AL 98%Z 100%HI MIHIE: 4KJF TR IRA NIE%
4(0)=30, u(0)=0. HIEELIFH 98%7 10006H1 3 HIHIE, 7T LLAILF 2 56 SHIFIN . 14 0~ 14 Bt
AEFRIORORAE, 5% 1 0 maxu SEHTABETND, BLUTATAR B m R TR th 0 3 R, ALY
SR AR E RO . 146 514 o HI.

4.3. BifE 98%ZE 100%HRER 1A K (v,,u) 5 (v,,u) HHEE

FE =AU IE R SKEN T, BEE v, IARAL, SRR R u 5 U AR s sl an 1 15 515 16, (15)
BER=AEER CREISEM R R R CRRE), R (u,0,v, ) HER—D=4ERME A0, AT
S A2 S, KB HGRIN(20), Mt — oo I SRA T, BRI (LS) LA BihIR v,
W 5 PEAAR, Eh A v, 78 £5 (RVE I N AR, 22 8] #h 26 & SR 7 AN RS & (u, u) HIA LT it
SHE=AFHIBGH A 9, [ 15, 4] 160 [FFH vl i v, /£ +2, 24 (REGTEH AL, sy, 78
+2 (R A, PR U 0 R, A (u,uv, ) B (u,u,v, ) AR SRR A
PR BE T Sl [ iES

u=u(t), u=u(t), v,=V,sine,t+V,cosm,t (20)

AT = e SSRTE R S Lorenz J RE ol SR AL LB, $ 5 XIS R 7 fEin =
(21), HfEbrigin(22)2 — sk M AR SN, BRI ER R 254 77 LU e 07 Fom 3
K, ZHRRG, ER=ASEEEMILRANALE R 4SS HAEEREAG N T
T )2 ] FT 26 miEi@%ﬁEﬁ%%%ﬁ Fes[a] B A B R R T a5 A RIE A IR BR
B, ARZAARRBIE RN, A & A EREHLTC R, X 5% 2 1] b 26 A2 (LA 32 50
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Figure 15. Plot(v,,u) of Table 1/A
15. R UA B (v,,u) HHE

Figure 16. Plot(v,,u) of Table 1/A
= 16. 3k VA 9 (v,,u) HEE

(RL)MZIH . eAb F =4 B A AR S [ T & RoR = A& B E M L RO R, HAKME N, BE,
HEHAIZE 1R ] DAHE) 21 2 4E 1 R K 25 ]

x="f (xyz) y= fy(x, y.z) z="f,(xVy.2) (21)

x=x(t) y=y(t) z=2z(t) (22)

ELR MBS RGN, A% 58 >80T FH I (8] B 25 u(t) 2o u BEI ) t A9AZ A ad 72, (H AN 2 ME— 1R 7 =X,
R 2 u(t) M RIAREA H ORI k. AR M BES RS, W] DL ER BRI A sh S48 24
HR AR VE R B &R, AEAITRRISRARSE S o AEPIAN S S B BLA ARAR AR P b, I A RUE SR IS
MG, WREWAREA LR AL, R, BaESSRSET, GREERN =S EEH
A =M A ], =ANVREAE TR AR RO R, ATV — R 2k S, X =40
FHE. X n AN E R DL n 4EAH 25 (A

WMRABRTE a=wt, B=wt,y=wt, HRAS) gk, =4, DUk 772 an=0(17)(18)(19),
M2t — oo i, & o, B,y NREH N, {H (u,0) Z2HFMWHIE 4, E 5, E 6. A5 o, g,y FIMHE,
R s T3 T 19 o LSRR . B E plot(a, u) FIE u(t) , AT LR B & SRR u, SR e AR
WHIE AR, Rt B o MR RS — AN R w, = o/t =12345 . HAHIKBEAH A, BEAhT
JUER A — TR I =g, H B R 2R S REE — 2. BB —eFERET, Fhe
BN A B — 8.

FATUTRIE AT DL — 2% =4k (3 n ERIRR QS () A A 4k, kSR M GELEm o R. 1
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ST R AR T ERRERG T NI R, EHENSEREMETE, MY o, By, XM
2 ERBERTE, EARAGHYHTE, WIS Rt MR ERSE, 4t —oif, EEARN
P SENinp

5. XTFREEIS

KEZHCCHRIN S, RAEHEISEIET 1963 4L H 1 Lorenz J5 2, Bl i BF 78 3T A SCHRAS B 481 0 G R
JEEF, WA 20 ORI AR A, BT SR, BB R
A TR 0 1E 18 T e XA B2 e, TRITURI 43 T oA 20 tHE20 oK 21 28 W) f) A RERTHY, e ot
ELE MR M2 K 5WFFU[15] [16]. BhiE, KFIRMIISRT Z HBUE S LR, HEASEH —
MNGE—HEN, BEAMNENAERE - L. & RN A SLRIGRIE S, a0 S
WREARKFE, RIEHHEREZMEZRE RS WA —, WA —ACEABEZHE L. HFRAZEER—
W SE RIS 55— TS I E .

FHATHE 1) 7 v TV R A SCE I E I DTk, SCPEBNE K ] 1 Rkl b, AR LRgiinE Y
AT L SR 28 FO TR ER R AN F 1)

O A SCHRIN AR S BT T 5] o FATVCNAR SIS S A S — 8 251, HAHEME
HUEFAETH R, RREFENERNSE . CHFEREZINE R T, s I2 3w e R 0uE,
AR AW M, WA RS 7. WNERME SR TS S8R0, MM
B VRIS AL AR s B W B P R AR R 1 VAR — Py B R P 1, VR A R i
JTRATIERT, AR RARER, A R B RS R .

QM7 ] 28 SR, et bR M E B R RAH & EZ AR REOCR, AR =48 n 48755
MIALRRAR R, 7R HLEE 4 R bR T HCIRAS AR R (] 1 i iu)sh, & rTHERRES AR EGE] 1 ia), ter
WRG AR 1 P (v, v,V ).

@ A SCHERIA S E PE R G r] REE A BENLIE A5 IR, AR SCA IR o 7 R e YE R . AR IR AR
Ty 7 FEE I SR, R R BRI A B, VR R EnT DUF ME— B A SR S 1 45 e
BRAT . — M TR SRR IA A, RN —AMEE . ATTREE PN, R VR 7 T A A M — 1
TEMT

@ R I, XU EAR RN, HEE N, ISR A T, RELR AL
T, FLACFRIR AR A SR, DRI I 0 0 O B AR R A, AN FURRKARK . e X
A R FAT R B] PN, 1 S A BT DU RS S AR R RIS 2 gy . RBRATE A LT TR) P4 (VR e 2
EF I, B4 BEE 7 B T AR, B S AN W A K AN i 2 A5 SR A, s e il 2R PP T R R
FHEL, AR 7RI M v QOB BIARE B 2 Sk AR R, TR R I IR A e — N . IR,
RS TH AR B S AT T P 0E, BB E A IS AW E R R, ASAHMIL, AoE
IR, HE S N A

® HH5HY—E LR RS, W Chua’s L%, Lorenz &4t, Chen, Lu, Liu, Qi &%, %%,
AT A BRI EBIIE, X EeE IR B 1R R LTk, HAARRR, TREASEMERE
VR R G IR KBTI K JRIMURISRAS g 2 sQi A SRSt AR FA IR, i 2 IR S

X YMABBAMA, FFIRRTEE A MREE, B2 RG0 kT A Fa e B BRIF 1 555, XS HIE [ f i
WAEF UK. BF LCEE0, 50 e, 18 0 SAAHRMILBURT, XMEtEE TR RS
8 WA
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6. &ip

O ARICABEI W7, T AE BRI R — B s B A IR B, X2 5 52 R 5
P L PR 2% MRS [ BT R, W] OB — TR R e . I A SO ST, W RATE 2 U R
TR EATAE 2, A AT I L7, N 1 A R s Rl A AR IS4k, s
Pl R A P S PIA FLE, BRE R — S AU S LR, IARSUR S — NIRIE LR, R 1
W 2% R ST, FTUAH SR & RETE S TR AL, B TR LA AR N S e, HomT LUK ig
H R AN T S, X EaR RV ESE T .

@ IXAN LRI 46 (RS 5 B 2R S IEVE AR R R B, 14 4 Z 1K 6 AL RR U], BV BUR
I3 n, VEAIRIER AT REECR, HLATIRZ S SRS BRI R ZAEA L . AR Hrh— NI
PR, oI e R AR

@ X 1 HE i E RIS, WA LW RBRN fe R HIE, 1 BERILA 5 D RERSIHIR,
=B, BRI O, BEE AT AR LA A M A TR AR A S . X
TEAFEIEAA =B b TR BRI A — N RER, EARHRER, EAAFIE U —
MRERSCHIE, EMAREARAIE R A BRI IR, AW Her it RE R, St R A IRIE[17] [18].

@ 1 BRI SR AR, A RISEPRB B, ARSI SR, Ll fh R T B
BoAF% o BRI TCARFE B A ISR 5 5 R 2 S, BEIME AR LM RURR[17] [18]. ISR IR BR BRI —
A OB AR T, AU IR I, X PR BB Lok, sl 1 A NS vz 5k
I, B 7 — AN IEVERARZ e AN, iR g oult, RIEER 1 %dE, = RISIEKIREEE 2~40
R, JREGIFE | = (w,,w,, W, )/2n = (1965,5127,8645) Hz » IXFEH TS0 S RIRA 5 LM 1EMEE
Lok A B A PT A TE IR e Sl BRI SR A A B3 2 . Al — MRS 5 R B S (B an A
PR P 1 BIER QB BT AR HEL B, RO — IR IR, 23R8 — MU AR L 5 C JefF
SRR AR 4, I 3 SR SR 5 — BRI . X RIS B T R EAAAE T .

E&UH

2% 3 SRR 5L 4 % B 55 H (No. 60662001) .
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