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The Association of Halliday’ s Contribution to EST
with the Relation Between Physics and Linguistics

Wu Guobin, Dai Weihua
(College of Foreign Languages, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Halliday has made great contribution to the development of EST. The linguists’ efforts on
studying and developing EST evolved from the ever-accelerated progress of science and technology,
and also from the scientists’ concerns about languages and linguistics. Physics, being the core basic
science, has a close relation with linguistics since long time ago. Whenever there was an epochal
discovery in physics, the most famous names in the world of physics and linguistics tended to emerge
in the same period. The academic exchanges and interactions between physicists and linguists are
conducive to the development of both linguistics and physics. And the blossom of EST is a good

example.
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XL Y 4 F ol SRR s - AR (Tsaac
Newton) 5 X #F 9f B 78 - BB - A Jé K
( Gottfried Wilhelm Leibniz) . B /RIA4%E - Z K HrH
(Albert Einstein) 5 % o - % & 47 # ( Roman
Jakobson) , DAFCYACHI AT - i (David Bohm)
HipsLfE (M. A. K. Halliday ) .

TEIX =X R, A RN Y B K
AU S AU E R R R 2 —, MY
SRGERBUE 1AM Rl . & P E SIS dR
B TR SCHXE RN SCAHATE, 288 1 AR 10 1241
HERE , BCABR I Z BN Z — AU
MAMRP & YIS, M HE AR TR ER
RN AR, A B AR A 3 S 45t
P Wl CREAKVESFRYE)Y) (Wholeness and
The Implicate Order) " B—3F W EIW P4 L2, H
B EE YRR L0, 2 w3k
18 SR P 2

TE R =X KN (78055 — A AR I o i
B, HISA e Kbt — A N R
R, BN YRR+ 2, A R R
(René Descartes) . M & #f - #HE % 7 (Baruch
Spinoza) — M INNIE 17 T4l =7 e i R 3
PEF L ER , A A AR 20 28 bt dpfr i
W F R S R Z—, fPiMg2#Ik (Prague school
of linguistic theory) MG #E A, &M FF 2B S 45
F o3 T e, dme B2 M B 5 e Wy — T X ST
AR . X — AR AT B MR R = B IE R
BIIG NRL /K (Saussure) RIS S G
X SEAUR o AR AR PG R R T R IR Y
FEREAY, A A AR RS B B A i
1452 M 3 R M 2 S

AL A A5 2 10TE S 2K M
FIEF R, BmuER), IR SRR
M kg 2 IR, FFA IS R F IR, B R 45K
(Saussure) . HpRpgHrEL ( Malinowsky ) . 7K /K R
(Whorf) . #p & (Firth) F1{f B #r3H ( Bernstein)
B, LTt SRALIEE RS YIRE
155 % ( Systemic Functional Linguistics) A1 45
No MIRHF R GEFIIIRER M RERTTETE 5, IR
Hoatbeny Yy, BAdsosenytm, SRk
HUE—ERN, mg T achrmii. B 20 e
TR, ERALTER R RE TR L B T R AR
TrippirRE (N. Chomsky) HY#e Az R IA AT HL
o X2 ARG T HES IR 5 R JER R T+

FURAIVER . IE X IR i op o€ . Pk e
IS T 32 A 20K R 4 S B3 RS, 7
ROEVEIE T F BRIP4 B IgEEME . REME
LB RS ThEEA EAE AL
el AR A AL E R E R TEHIE S
( Applicable Linguistics) , H A H HAr &N T #r
HEMEXRERSG, FNIES F IR A
Pp RS S . SERALTEXHE F RGEMIIEE
WS, R RS EMAINESY, (AR I
F PSR A T 28 AN BB, oY
R FE S 2 E AR AR FNE F 22 KW, A3
BT =X RIS, TR N AL e TR
IR — SRR G, EEXMNE S SYHr
(] PR G 2% LA B B 1 1 5 2 S RO i i — KLV 1Y
7

— . ELEESC TRHEOOR R IE R
AL AN R SUII G B AL B AN SR (R

PID AN R & IR SR AL iR B, W
K 1R .

social context

language

E1 FILEREREEER
Fig.1 Halliday’s contribution to EST

IR FRAHR IR E o XML & A
HAMOMLA: EEMA (TERSCRIRLY) 5 il
AR (TEAU IR o 1R BB RGBT 5 21
WA, BHCRTEX AR IS ESS ok iy D 6E
AR BRI A bR . IR IR AR R
WATEME FRIES " RS . B SE dufl e
iwY (field) | 5 (tenor) ANE (mode) KH:7E
ko TEGHEFESAT R (social action) , 1 548 A (445
#4 (role structure ), 15 544 5 4H 20 ( symbolic
organization ) , HRIEEEALEEIIEE, TEBARYE I A
ARERE ST MEAX 43, IREIAS [R5 2R AN [R] 1 1)
IRV, HOLSE, AT ATy S v ) A
TEATENL R
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Ry, % WAL TRHEEZEE ISR BAE B Y A S F 2GR 3

EALTEIR I, SETEAS R T A AR AS R 1
XF R B R T kAN AR ], SR T R
T [ A REAE, [A)— RO X S 75 AN R 1R A R A
JGETE 5 HR 23 51 R R A, 33X 2 DAY O A 7E T 3R
ZIPEARKFR, MiEZHRMAETHREMARIEZ
W) AL AT A T A T 2, BIE S E
X (interlocking definitions) | 3% AR4325% (technical
taxonomies ) . JFFiRNE  (special expressions) | A}
R ( lexical density ) . ki ( syntactic
ambiguity) . 1&H:fEM ( grammatical metaphor) FiE
SNURET (semantic discontinuity) , AL EE5RE, %
SEAFAESE B AN b e — & B,
BITER = TE R SR W, X SERRIE B B A T
i) TEE A — O RS R B RHE . 4R, B
TR RAE R, T2 0 L6 R B 27 07k
FEAERMBE T 2, EH Iy, A By A PR
FHGER R GG M T HZIIREIE L. B LIER
BB, DIRETEIL W] IR T AT RS . LAUR at
HERUE S, BRI TRIEBRR TR U E A
[ T pr s

(1) MEBUE Lo 2 HUE ORI SOk b
S E R, ] 41, Some physicists have suggested
in recent years that the physical quantity force should
be redefined as intensity of momentum current and
torque as intensity of angular momentum current
accordingly. T4, — L34 g8 0K ) B
T SRS RL ORI, T ) 4B T
S SCON A Sy R U B R PR — R T B
(physics) & X B %] F: The word physics comes
from the Latin physica, meaning natural things.
How do we define physics? In Oxford Dictionaries,
the definition of physics is “the branch of science
concerned with the nature and properties of matter and
energy. The subject matter of physics includes
mechanics, heat, light and other radiation, sound,
electricity, magnetism, and the structure of atoms” .

(2) BARDEY PR FR K FYEGI
PR EHFET T, BOR—ISLhr EA S
25y, Wk T TR G A 2By TR E 5
LA s XA AR I, BT A i
MR, VARG BN, PSR BEREHEE
SALHEE AR, i) SR BEARSRS IR0 B i
MIREREE . frfk . bR, B HAEHE B ER,
“—IHRIAR B X R 22 0 2 E A, P X A

LR SRR m AL E S IR, B a5 RS
ERIREL, T 3L, fEAS AR TR (aerospace
engineering) JEi % LFE: 5T K LA 71 EAR,
WA AT A SRR A THA R TSR, 5
BEHE FHF RO U H R 2 ORI R e, X )T
FEpRyE R H )z mE e, Hig e e a
FAFREE LA LT T T2

fiia THE%: (aeronautics) : A KM= (3
BRI, ETHL. ABERIL. WL, AT
PR R FRAZEN RITARRMBOE, il
B A ) AR

iR THE~~ (astronautics) : A RATKAT (&
TR SRR A . NE TR Sk, B3
KT BB SFRAUZAN ATAR B R
FA 7 ) TR

(3) iR, EIRB LR, STA
AR HTEE RGBT 200
VA AR X IR AR MR R IE
Pk, JERYEY R A EOR R, AR T B
g 1 FE R R — S A e S A
Mo BT —2ax — A n B LA R E, #htLiE
TE 73 7 B £ 5 wAF T RE U (A ) A X
(Doric) ML, 73 FHAHE AN LU A R U
— Y R — NV R S B
SCHA T A2 25 ) SRR, T (R T AR 125
HR U RT3 i SR 8 22 ) T W /NRD o 5 T I G
FRALAEAN S TN, I [a) AR i a2 A Ok &R AT LU
ML A% b IR T BOAE Ry AL, < 1 1 B G
1 EIT 2N R R I T AL 45 A5 R a5y, MR
AT H" it S Bk v 7 ( Metaphorical
Themes) F [ Mgy 14 51 {5 & ( Metaphorical News )
PR RS e S R B R e — AR
Heyerh AR L7

. A body moving at a higher velocity will
contain more momentum.

+3¢: If a body is moving at a higher velocity,
it will contain more momentum.

2L Bt 347 ( Metaphorical Themes )
Fnpangitegr{s B (Metaphorical News) 4] 1,

The world, and everything in it, moves. Even
seemingly stationary things, such as a roadway,
move with Earth’ s rotation, Earth’s orbit around the
Sun, the Sun’s orbit around the center of the Milky

Way galaxy, and that galaxy’s migration relative to
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other galaxies.

A physical quantity is a physical property of a
phenomenon, body or substance, which can be
quantified by measurement. The unit of measure for
time is second, for force it is the Newton and for
pressure, the bar. The measuring instrument for time
is timer, for force it is dynamometer and for
pressure, the manometer or piezometer. Table 3. 2
gives some examples.

Much is different in big cities compared to small
towns and farms. The air is more polluted, for
example. Cities are also warmer than the surrounding
area. Weather in a large city can be different than the
surrounding area in quite a few ways. The reasons
have a lot to do with physics, particularly heat
transfer and the thermal properties of materials.

ML TR e AMER Y, TR 3058
FE) o R AT H R E B A IR 2 e e
BRG] Hr ) AL, 4N stationary things, unit
of measure, measuring instrument, air f{l weather %
EE AT

(4) HXERME, ERE-NZHME. 1
WZ . EEE . EHERSUR 2R3, 185X
BT AR R . A ABLE T I A,
ferigde 3R, WA NBHZERIZEH, &0
WIZEER . (HTCIR ], e B E 2 A
—o MRYJE Halliday (9 RLAT, FrHE00TBOA M, B
R A, e, BE . WL, WL
N P (reiteration) F1[E] FL & R (collocation )
SR ARSI R 3H] (synonym) FIE L
i#)( nearsynonym) &3, f4F I Xin] ( superordinate )
SR 3CiA] . (hyponomy ) BB, HEHEiA] ( general
word) BCHEIEAEZ HBTEER S HFEER, &
TSR A F B E AR (Complementarity) ¢ [ 2E
SERATERITR SGER . RS2 LA ImEABE o

Anaphor (FRNL, AUHEN, b48), 0.

The iceberg is not hot, but it contains a lot of
thermal energy.

A H, it TS iceberg,

Cataphor (J5HRN., T45), .

Although it is not all obvious, temperature is
related to the energy of the atoms and molecules of an

object.

iR IR TR —, R A,

Lexical cohesion (TlJLfE4%), 0.

A difficulty with any material on high-speed
craft, whether made of aluminum or composite, is
heat. Friction is a force caused by the rubbing of one
object on another, and a vehicle moving in air
encounters friction as the air molecules hit and rub
against its surface. This process, as in all friction,
raises the temperature of the surface. At the
tremendous velocities with which many vehicles travel
today, friction becomes so great that the temperature
rises to a dangerous level.

X HLAY friction A WLAT R IRE. B 55
— YR G 4417 heat 842 Y BUAE R — > 5)
L, SETRABGR . .

Efficiency is important because it represents how
much work one can get out of an input of energy.
Poor efficiency costs an enormous amount of money.
The efficiency of a heat engine is the work done
divided by the heat that was converted into work.
The first law of thermodynamics limits the efficiency
to be no greater than 1—in this case all of the heat
energy does work. But Carnot found that the best
possible efficiency, E, is less than 1 and is given by
the equation E =1 - T,/T,, where T, and T, are the
Kelvin (absolute) scale.

1E L3R BEg o, efficiency JIr 5¢ A4 i) 1767 %
THAREAH MBI, i H A%

B TERALEELISN, F5 Bib A HALIF Z1E
FAEF LAEE NS5 M TTIRA SR 9 1 &
KN T4 H BRI ZT0kER], P — TR
BERIESE MR TRy | b TEie ) T E TAEE I
SERHE TARE AR T i . BN, B
TRV A AR 8 5K T AR 9 3] oy I e A v
Fhoy, RIEF AP R BEOVA R, H]RE
Presunh, ENZEMRAEY), BB, EHG
HATERTT

TP HE T TR BRI
SHZEH

Praisz (physics) Jefeilr BB AREZ —
BRI IO R R i A A5 | el A
HAERT fe— i ia sl B i S 56 B
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Ry, % WAL TRHEEZEE ISR BAE B Y A S F 2GR 5

RAE T 2 i) B W — A, U A A S
physikos, TEARAK M 5 s b3 A, B F B SR 2
(natural philosophy ) [i] . K& 47 J1 (1 4 &,
Fo B AL LU R ST RIR A W AR AL, 3
7 DA LA S 44 2 30 3] DL S O R A ko
SY/BUIE YT e i /NN - N R BRI SR 1R
al, Y TR RN AR XL
SEOCIT I, AR S T IHAE G Pk, fE9 3R
IR A S A P A% 1) ST 8 R 2 1 I A it 2
iVARIE7/BLUE 2 (B Rl W BV S Y U U VAR =i R
JIEARINIDE7/BLIE S RSPl A 7/ S W SN =
fiti o ML, PRI T 58 AR BE A A R AR FOHE
JERY . Fo2 b, PEAE— 02 20 AR
SRR (1 Sk AR O A B AR 1 2
it BOAHES B AR AR AR K SR e 2L B AN
TR, F N2 SO 7= A T I HIRZ ) 32
LRI 7B E o SN AWISE s 0 3 Ui 1B G P
FRRBHEAA BHEER R EEA TR o L0044t
FSBHRE, Jo— AR R E . 21 fiE 222
AT, AR Esr ek, HE5SEZE
SoAH R B . E A LR A E PRTE A T
HORBE R TR AR QB R A . AT
WGy, B 2 AT AR R R bR R B
o Skog B, Hub PR EHES A B AR 2 A R
MR ERENTT . B2 WL, TR E R A
AP EE, X “BHEOCET St
#RA HA E B R
RIS RIS RS, Wi
—ANIRI . FHRIIAT S R YL, 1 H % (linguistics)
JELANRIE T B G2 B, SRRV E A5G
SITERT, TIRE. A5t TR S A, DL
SIS A RN, 5 A0 g O X
—FiRk . RGALRI BRI SE . el ORI
al, WSRO — TS R, B R
— DSy FTLL, 165 F 5B ARR E
WM BT, (HRNE Y, FEAR K — B8
NI, i A AL RS (philology) 11—
Wy, PP, 02, 2R AE LG Ml S5 o2
XY HTE S o FHRA BRI . HLE 20 Ty,
B F AT R IR S A A, s
Py B ST AR AT A IR A T 46 B
. ZJ5, e Gk — 2 2IE it
APERREHIRE N, 5 UL, 450 3 30K 5 107
GRS A TR A . B TR 5 1

KR, HEFHAREY DR PBE TEL
G N R NP NS SN e i
HALEFVINRR . “HEY, FREEsrms
PEFRIECE: AT, PRI E X R SR N 52 5
BYERE TR A WK IR AL, " I A A R R
N 1R R, O — T THEAR Z B} 2 G A
HRRET AN 2 268 Bk, BUGE S 525 b
CiEAR R — OB R E . SILRIN, 15520k
WMASAHSE AR R IR CA B AR R 235K S8 58 H
Co 24K, AARR AR A B 813 ik
JRIGZ LR & A R SR RS 77 o

EHINN, BT FTE R RIB G B AN
PR AR AAREIR, EAETE, W
Je A R IZ U NAE IR IR, s U 5 B 5
M SRR, B E KA E RS R, F L,
B B R B B, AR 2R
DR PR PR, XL BRI
AT WL T S = FE TR 2R WL, [R5 %
MEARGIENARREZR R HhiEEyE
R, OS2 BRI AR — o R
R LE R I B B SG ek 14— Tl Ul e
Ui fER | fcth LA IR S Lid X A5
FEAE R Py B 5 s R A Fi B R A
B, EXH, Az R LSRN R G REEA
BRI LA o TR F R XA T BRI
O R MR A S e, B i b 2558 B — 1~ JC E BE
AP R REFLZ I RE, —FEMRME
(ideational) . PR~ R AT/E LA 6 FHBLA 1
B ERAREE AH A R S R , AEAE R B
AEH TR, MERUSEI 0N Tk 58 X
ABESIIRE, AT A M R A TR S,
B BIEBUAE S s AT S A e VIR
BERS, — RN A AR 2 sl | s
BYy, HFH A IRE 2 P — B e f Az
Ja, Hog XMEAARERA LEE TR, ek
Jri g N PR %52 o AR, R — R E
K fe Hk, WBagiEZkak . ind, Lk
AOm BRI, B T ARSI (46 15 i 52
AT Sk ), e 4R 2R IE F 58 UL — A
JUHIRE, BBk N5 N Z A SR &R R BT OE A PR
(interpersonal) IUfE. o, HI TSR Y
T E A A AR A A, FFARUUZAREE L )
AR, TRFBEON 5B IBEATER (text),
Jir LB PR ) BE S 2 Uil AR EA TS0
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R A RE L B, Xt 2 A i MR R (textual) )
RE, BN =ATuhie. REUREE & F i URIRAT,
X=ATCIIRE R AR, JEAEE IR ES .

YRR G TP R AR AR 5 8 A TE
H A T I TR0 38 5 22 8] B a2 A ) 2200 Y
DT S e 1)) 1158 i P 721 2 D o s e L
EENAEBOREE, X HEEFI A 22, Jim
ST H ARG 250 e . RETFAL, S
AR eIz sh =z . e Arh, fiR—1
Wik (s N 530%) a8t (how fast) M,
ABERANNTHE H A TE PR AR |~ HiE
187 R e SEETEATE, TR
FULZ G E LY PEE: (physical quantity) SR
EHIHF TR . AR E Zh g iy i . (H
PR AR R E R NS Ry 10 7EVF 2
e TSR XY (Hehn, YOREE R E R
ABEZE A T30 7 Tl B, R 1 25 B PR Tl RSB
AbE, BREEEIT) ., B YR vy R
(velocity) X EESEPR Fie— A U A Jr Y
Jt (vector) . ARIAEC YIS S5 10 G OL T,
IATH A B R B B B2 X {H. (magnitude
5§ absolute value) SRFZRHIUN, XA K5 2
BAEER B T speed X MAIFRIR, B2
—ri (scalar), WfEfE—m), A0 ATERIFE @
JE” ey, ABE B EROZ PRI Y velocity
e speed, LI PRUBRAE TANFN 38 Z TAI Y SE o IX.
A (S0 B E ) (B s 1)1 10
gy

HI TR 1412 2 3 3K A~ B P BB AR 37— LA
A2, PRI, B TER A TR
BPAEALETEAES G T (average) #
JEFNBERS (instantaneous ) X PN [A] AR & 2
RSB TREE . B2, WEARE I Rpr A H
BRI A AR A S L, R4
HAREREoR (AR fes) dwashe—MEHEZER
o U Y S AR R R T O3 — A Y 3 R
(acceleration) KRR, Nl B 80 & — K0,
MEBA AR, BP i (deceleration) , X T fiE
i g, HOPR1S AR U ] A B (angular
velocity B angular speed) Mz oA B 1281k
JHMINEERE (angular acceleration) RFrn, #E 54
R A AE— B — ST, I il
(momentum) ; FEHEFSIZ Bl 5 ZAH N P 3 & Y £
Zfj (angular momentum ), JiIl 5 W) 1K 1) BT 5

HETE—EBW RS — A EEYHEE, AT
(force) ; e ez 3lH 5 ZAHN 1P B FR A 14
(torque B moment of force), Zi FfriR, wJ WLAHH~~
AAC—EMEAR T BAES (FEATEH H4
EHEIE AR AER ARG F) MBS FIEF K
Ro WAXMER, PRt HY) il BRI ik
AR o WIME, DABOCEIT. HIAMER ),
HH RS &P TR e i S, KA
MRFRZ 25, 488, BEERHMRRA RS &
AR R IR H i, S0 R R R
FARE (AR TSN, BSSE) Sl
JHEETEAE . XU, YILE S 5 ARIES =
BB AR5, (HIEAAAE— SRR
AL, T H AR YR SR bR e e AHE . 45
17, a2y v ik W i 1 SR8
AR, HE R DME RS T iR S
Z B DX K AR B AAE B VI G R B — A
T o

PEYAGN, DS S AN DY RN
FNGFGRX T ARTE S A AT B 2R
HE A Y HAR Y R A B SR Y
i, SRR b R A B R . Eco
1995 FEFEIPTA R A B —FhRLE S, —FE
CHTEBERE I E N EARE T, — P ih
TR A2 20 fiE2D Lok, TR B
KRB S HE T AETE 5 27 AT 450 3 SR [R)
YRR B ARTE 5 I TH G 450 A sk, 1922
ARV DUR Y PRAEAS 3% K (Niles Bohr) F 1932
AEREE VLR RIS E4E 9N - AR R (Werner
Heisenberg) 280 1igid “HARWET" fed HkE
MR R R R, i — B0k ARTE F
— MBI T H, ARERE (A10) FBl2Ek
o SRIMNYS TS, BRI S 322 50 SR A
AN, AR LT A A A i —Ff
FriE AR E S AT N ARIES,
S ARG S TEFIR B AR A B (e
TEFGR GO 1 FHIRRN 5 AT H % AR TS 250
AR R ) WIBRfEESE AR Z 4D,

=L PR TR AR R A K R
IRl

b, BRI YRR LS, A —
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Ry, % WAL TRHEEZEE ISR BAE B Y A S F 2GR 7

LD A GAHA R A ZAR W M R 1) £ BE X BLA T
ARG SRR A B, fEfrA XS NP EIE
RERSZ 5 F O AT FT TRy B2 BLE I T IR ALY
Prife s, I HAR AR R 5 ) LAyl 2 R G B
o RI - B alpt A ——(LX HE LA
MR PRHE SRR IA T “ R L,
S SORATATAXI AL 22K Y N AR 5 3 — D) 22
R— AR B —— R S ARt T o i 5 A
ACREPE ) 3~ R AR P BT BV T, e i i i 22
“XUEIE L AR MR IR S IR
L DI LSBT bR AL
HEEMARRLS: L P BRSESEA R i o
AN Z AL o 5%, 3 LT LAY F I8
BT SR AR T SR W R D e
(fragmentary function) , T AN H {1 — T ) T
TEHIAC PR iiE 75 2

PRI, TR -hid iR RS
HR, AT = A T — A B e, i
SR B, IR A T A
HZ R ZS [ B 73 oh— Iy e, BITEiE . X
LS E AT T A TR R, BER
X BRI, SGREIENE B X 4
Aoy 3 BUEAFAE B A T N 73 B SR I RE . ¢
WA RS AR XA S A
BT A A0 T S U5 2 S e AT F R
RIERS S B — Tl BE R B P &S i WA AL
PN B2 Piis AIIES X R B By, i B
B SEBR ORI . AR B A A
BRI R EEETUNTES . XA S et P&
A7 B LA F 1) I LR R R0 O R AR AT, RIME
FEMR—FITEN . S EE RS 4
A AT A RE DR (18 S R AT SR
eI 3l AR, XA CRHE
— RIS B S AT I NE, A2 i
UGB A 1) 53 5 A

W bprd, PR N H RSN E
SRR AT R, IR SRR
LEA R BUCE S A ZH . KR EEAN
M EAR Fr o2 (AR 57, B — R PG B R
P FER AR Bl rokiE b, shid e
WAETE S 45 FEALE B A ARIE LR
AR AR R AR AP SR, a4
AN AR s i 1 A0 BRG] S 2R AR AT
PNy, S A AFRRE, MFRETE Bk

L HrE RS B ELER SRR, [H
R, BUES &Pz sh Vo ki 28 s
Ko FGXAME ST A 1015 5 S5 R0 3 inl
ARAREEAEM AT IR, B
WA T — 1% F: rheomode (%K B A g ik
MBI rheo, FEUE to flow, FRATA LK &)
PR AT B0 WAL ) o X, X2k
) “AEIE” B R BEEE (i
U PR IR, SIAEE IR (R
) ZHMAETRBEXE—FES 46, B
B EARATALER B AL, s ESsG
HEE S 45 H, 0 Shin A & 4 ik AR
R B A A LA, X 1 1 5 S5 AN ) e S
MR . FRATHHAR R . SIA TSI bR R 2R
SRR, RS ) TE SR A A
FERIE AL, O TE R R O R AR A, DRI
WHIHE L AL F AW RIKRIE L5k
KR

HARE G AR . A 7 000 3 F
HEH, & S (FiB) V (#hiE) O (1Zif)”
2 2771 S ol oW & 7 K e O N 5 2 S A L T
A FREZHOE SR SVO iE 5, HKE SOV iE
&, HHRE VSO iEF . SVO EF HLX R/
A EATMEG Y 24 iRl 5 T, FE R TR S 820
FIAB () /N AR THT o 25 P 5 14 1) ) 2 AH X
1), WORBEEESEY, Wi A B X
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