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e H—TdH-T, FuxEZER  OBMIIE
12k B &V ERIE KCL v ) (36,5=0).
BYEHTIERISE—THBH0OT, #OBHKE
BEDBEDTETHH /3T — DML KVL 5%
0 EER2L((S0e,=0). EHEHRTITEEIE
—THHDT, TOBEREEZHDBHROEOMTH

BT —DFHUL KCL o R0 FER L (2,04
=0) (fkak 3-16, 3-17RAEBR). RDIFKIETIEHRE
HHERTHREEIN TN ELDTHE 00, LED
BETORBOETORDEN EBEROEOHIL
Fria hExBNHHAHL VY. ZoERlo
— et E AR EHL, BEL/DA B. D H
Tellegen & 0, B THEN (EXR/ 7 —)#&H1E
FLAVEBEFIEN TV [23].

FLY U EBREFHEREERICBT L AR
RESLEL L, T2bLREOEITH HITK
fFL, BhHEaROEREECHBEEE L i
WKWHIY. LTWAERITH D, FLI el E&th
BRI THEWN L ERTHh L LI, 7570
BHERTOH - T, BEXRAEOL % 6T KEHX
WErESU— N 2RREOMRE LTERELTE
2. Thbbr LA U ERTR, BXEEBIZERS T,
— i L L 7R R E IET B DO — 0
B rsok &, D@07 —-EHEH 2 LxR
L—fEfb2s g s 2 5.

BREM L REL ((=dn/dy) X KCL 127 T
KCL B F - 3EAEHEER, k& T 2
N e KCL IXHED OT KVL BRI 23N
EHRENR NERIRTFEORMNELL-hof
MLANFE-—FLDELFFEORF - 2 v VERTH
A (e=dA/dn). L7:HoT, N7 —i3FHT AL
F—DBEALERE & 72 % (ef=dA/dt)

NI =R Lo THET VI v VEH(e=dA/dn)
i, (LERF v, B, K, REE, %L
s, 23 LXRF v v VEROES IS
X{(=Ae) &MU, BB X 2L B J(: conduc-
tive flow) T/R L, BF v V&S e L2223
Wt ERMTA, & JIEBIIL > TIE—HT 2
ZEbHAH, KOS - LEAEK, NMELHK
e, BBV X * B AT THEIRITRT. (Bl
REH)

BIETE CIoBI S 25 A BSIEI ST — e
PO VO LR RLTEL. TAZHED /T —B
BIHD L, 9T AZ2 e b 2 LB
T&7, —HEBEIFLYS Y ERIZE ) ST -8E
B2, ThbbBHIFLNRERTHEET S
N =B LB Y A F A 3MBRERTRET
X528, BRIV ATFLAIZDOWT O EHEN
T—EERRBETLE LTHERL, BHEETS
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g1 E K K B B
g — 1 BRAF BB MEER(5A/50) BREN (E57)
(KCL %) (KVL E¥ : 7 v )

g S(BRE) Bt 1(A) B w (V) AV
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it W &) YER Ji(mol/s) 1bLERF v 2 g, (J/mol) Ap
it F(oE) BUEEEE Jr (mol/s) FOSEMNH A (J/mol)

BB OB v bhol—it (WK B T-To(K) AT

PNEREFAEBTEA T — (B BEREERT L, NERTRI STV (B
BEEREFBVLIOT, NEROBHIKHRENL [23]. BN LIRS V@8
(KCL)ZE¥E % 0, BEENMEKVL)EREL D,

AV A ] RAFE BB NEER
P 2 (JE) 7 F(N:/m) HEE v(m/s)
H 2 ([ER) MV 7t (J/rad) BEE o (rad/s)

ZENTREE B,

HEATLADL) BV AT AT, HEL
D87 — @RI TRERIR L FoBHRER D
B, VAT LOHERL, T —8R, VAT ol
EEHRARO AR OEEE T 2 A RNHK GO E
EHEIRTVE, $h2bbHRETHIAT LI
DVTNRNT—HEE AT LAOEE(NFEO Y -) %
EZZTRREFVE L, FREREE XM
ZFEAE2 L. DREBRNIFRIFOL ) TR
R+ 2b0L LTHESNTE/-[23~25].
HMSREBRNFEORILIZ L) VAT LOBRIEN LS
FrimBEBHIC L AR L % o 714,15,
23]. EBRMBHERESS, PATLEBIFEH
WRATICBW 2 Bih X7 — BRI ETIIoBT
L T bbbl AF LY T AT LCHGT S,
BT VAFLAEFNLDESIITHNOV AT LS
TELHIDTHY, LEILLTH T AF oY
T=HTIAT LML, FTTOZNT-FED
EEEEELL. LOLBY 2 LTV E
B2V BNENLERERE LT, BAIToM~
ORI —-FORBAOBREIIML, THE, BREE
BIZEDO L EHO NN —BAETRATELZLIAT
Maribizsik4 3.

R CHOENRT-BOHEBELEL, Fho
NE—BREEIATLELTEHKES TS Z L AHE
MHEIDERBEEREIILVERD, FH LT
A7 AOMEERA»L AT LOBELEZ L. K
BMIC B A7 4 LTHEBHESL TV L.

3. 4 HERTITEIHE

N —HNEEES S, BEIO, FEOT -
Al TR, BB LUHROEAR T —BEIZE
TIVATF L5 MTT 5. AR ST —8@EBIZET
FELLOLBRIERT TERS 2 RHAT L NEBF
BAxE2L. SEONT-ORETIHBRO LA
NMEBEROBESERO D, BRELEINY FHE
RTEBFEGR 7S 7LV ARELY AV 514,
15,23~25]. #6297 EEAAT -RERD
EHIEBR TV, BE87 7 7ETRENENS
SRBEENDIANVF—BRIRHTEL LI, ¥
BEICHFTLZAVF—BROENY 2RT P RO
VWM REERRTLIIENTEDL, X5 IEED
X5 A — & BB 5 & v ) FECTHIETERO Ek
LATEEL 2 5.

FTHEAB Y S 7L V) HRTFERICOVTEA
$ % [14,15,23~25]. SR & 08T —EiE O AL
BLUV AT LAREO /T % RSO EH
TRL, #EBICTEL (flow: ) & I (effort
or potential variable:e) ¥Rz 5 Z & T/HT— D
HEErBAOS 2T L, PlzdEREEETHIE
BR/ ST —%RL, KEREBARKETHTKDE
N7 —ERT. BEREILFERTF oy v Thhd
ILENRT—2RTDDER D, BEK T 708D
HRE ML L7287 — Wik % Ao RiLE
DRESHTERTHI L DB, HEBUI T —%
R LB ICRET 252 mEke 20T
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:P=ef (3-9)

N —OH A% /N7 —K— b F A3 EBAIR—
b EIER. EEBOWmMMII T —FK—-bTHY, —
HooRT =AY, KO HMHED S EEHIC
N — W, Ny % OBABTRL, S
Rhoolitd, VA7 AHNOEKXD ZO®EHT
RY. YAFARRONAT —ERARE b L
HEAE, FEKERER F2HY, BEEERLTH
WSy —ERE BN ERET L. BN AT A
OEBIE T ANVF-HEERA L LTHRD 3
T OEPLEBRBRORAPLEL 2, THhIE
BREr VL. Cho &7 —BROERLTH
A LN E e LOBMBRTRIET S, KU —
Boe B B bIRBUR TR L, BIUEAD S
RAERCHE N X EHER] * 52 5.

BOZERTIZIEAHEMITE. Cobk aBNE
BREICHRT 2 ERWARBEOEBRIER L 2 5.
Thb bR L BN EEFEIEIER
ERBON, FLRIMMIERE L5000 RRH
BREEZ L. NERLERETHEE, BNREE
TRV EAEmICHEEL I BETICALEA
2T, REBROLWESEmIIHEA L ML EHKT
LI EETT.

LR, T, BROBNERTICRAEEHKT
R FEEERBT L. 1 OOMIEBENS 1 DORE
EEICHEBRT S 1 EHBER 1 K- boBRIZERT
YRV, 200N EHRN 2 OB ERICER
TH 2B 2R P ETEHCS. £5HH
B b R- NETTHVE.

3. 5 EREK _
M7 —EREBMBORBICIFTERSLF
BREYHAVD., —REEEERITEHICET
VIR NLF— %M 7213 BT 5. BERTER
PRRAE 2> THEBEPERILT 5. 2OHICHEHR
DRE L o TR LE I EiTLew. bbb R
ERIIREMIER L L2 ERER L T2 ERY
HEREEFD.

1R 'EERTIE—oOW | OBEBEICL -
T—2DRF v x VEB e ¥RILLIEE SIS,
MEML L T 2EEROKEER T, o RMHEIH

HEMIETEE—MILE. NERIETEES
B REER R, DRI T5REEERY
BhizT s, TROHEEEFMIEINT — of OFH
H%xRL, BEERKOEFT Vvl e ZHH 112
TORWEL, A —fIZL0MkTZI LIRS,

[
C—
- —de/dt=f/C (3-10)

AW Y5 7 TERL ALY — »ERKET 2%
BRI (F - BTE D) 2 Hv3. HiEke

AP ERE LY, o ke, 1FK-—-
L EADRALRITKRTH B,
I
: —df/dt=e/1 (3-11)

LA L5 s Bk s 2 57 A 0B TiER = 4
VE—-OBEIRIERTEZOCTHEKRLH
LT EiEwv.

BHIIREE, EZRF Ty lEvoiz2200
NEBEDEFR L O E Vo 2 00
Lo TR L., BIITERER {, ERGH 6 &)
ZOORNBREE—x, LILFEETF TN u b
W ZODNEBENMEFRD LR L ) L%
2EBBEERARET TRATE 2 [14].

:—dr/dt=—f,r/V+{RT/V
d pi/dt=£RT/V—1{RT/n; (3-12)

ZOEHEN L 2 K- V" EEROKMER & BEIR L
Vo REHFED 2 00FHIC L A HEHEZ AV EF -
LEEL (dA/dt=1, m;—fx) TH 5. 2H— &
BERTREBRKEBERE VD 2 00 MVVEHKIZ
LoT200NEBOENIREIY, KENORE
BUEBERELLERT v v VATERERE 2D 2
EERLTWE, ETORTEIREENETH S
DT, BRORDENEL 2o, ZO2EK
EFOHAELTTEET S,

3. 6 ST —KHYK

AR THIFANT-EFL L THSR B
D - OEMMERREORESUETH L. BERS
T 7HETIR, ZORBIIEREKL VI 2 K- VETF
FRAELTWA, CCTHEMFRORE HORER
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Force: F

Fig. 3-1.
the other force” interaction in a simple lever.
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FNF—DILESOBMLBIIRTTHL. TT
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VEARICHIAT S, CoRTOMEMEHOKNER
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FEOBRERGROBVERS L 25 2 L R5.
Thbb—HOENY S LR THTOEMEE
L, AR EONEEORFETC-FHDIELT
#BHhra(E3-1). TITEESALIIANLF—1F
WENRPDHDOEME IORE RS, BifbF R
y &L, —HOEMZ x;, % Fi(=vF) kL
o DENSL & x2:(=7x), F, EFTHE, (mESH
AIANF—T x\Fi=x17Fe=xF2 &% 5. T
DEEM x1 & F PR ERoTE 2 5.
ZOREEFRE THokstEol, THERE
Hodb s EEBOI A NVF~LEOENELFALTH
b, ~ROBENSHLLEETRKOBEFHREL,
ZKOBHRFF CART—KOEBHREPFET SH. 1€
*, EEHFOIANT—AGEOHNT T-HOH &
oI, P Ao E R AERERSH L &
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HoH) DLANFAmEOEREBFRIR O,
ZDIFINF —ATEREIEERFRERII TRIT
YA
CCTHETOHNTHTAOBERT LA F—
i, EELAIANVE—ofs, il THTA

DRI ANVF—HEHE HLZ L IZBE L 2T

Displacement: x

Constitutive relation on energy transmission : Causality of “One displacement and

ok, EESRTS AL, HEEIIELBREN
77— ZRBOPSIETTIC & B T oL F—Huk AT
botzbDEns.
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ep=7Yes

=74

eif)=7exdy/ 7 =esfs (3-13)
THREE T - EEEZADDTEBRE v 2%
A, BEE v 3—RICRTEHF-METH- T
MW %i% vy fEL TR —HEE2E 2, oMy
Lk v LT R R TN -2 REY
WEBRET 5.
EEFRORBERDII 2, BB T—H O
PSS OHBIL, DT OwI T
A5x4 LAy —RoEBELDHH, P AL A
y—RIEHREOER I ¥ oy v A kg THEF
DRERIIKRE R 5.

[ €2
sl
f1=gey
f2=ge;

e fi=gesfs/g=esfs (3-14)

L L 225 AR TlR— s o )iz

WHl+ 5 L vo BRI VWO TORIBERIRIIZD v
AV A7 -RIEBEEHVAZ Lidiv,

3.7 #oElk

ERE LK TH S, BHEKEIEZICA
BENRT—hbry vua¥—%HER LT, N7 —8%
YRUT L, ThbBIRPUR AR ST -2 FHT
EwEMR T IIEBRTIEETHD. WK
x4 L4 5 -BIRBIRTRITE B, UK
AR — 2B ERTL, oV ML Ay —H
EHKRIIBWCERI LY I ¥ v A% g b T 5.
CCTHBNT R ] L IRERE S X ofFTE
BL, £HRLCAERLZZ Y b ¥— d8/dt 128
FRRE T OfeTsLROERICR S,

X . T
] ﬁaimya

Haase i3t L T bO V-3 A V¥ —HEOH
ITTHERENLDT, RFMZEBEHIZHEY B
Wwek w2k Kirchhoff's Bl % @ 3 5 BI¥AL
WEEESI/RAB L2 [26]. 2 hixt L T Perelson &
Oster id Prigogine DBEAFHERA Loy bu—%1{x
FRICHRZ 5 2 Lo TE, FEMIFSFRRAL
mEg{kcE s LA[27]. BEAR ALY —D—
ML LTHVAEERRD Y AT LBV TIIER

Irybuv¥—%EKHTL 2K MEHEEFRF
M 5115,24,27]. 2 F— M EMKREFEARDS
T—=HFTr bO¥—ERLTRIZEY, FOEAMN
»RET2EELRET LR S.
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FERHERARRATEERIC YV VA g =
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Iy ba¥—ARLBRENRIATHY, BEF
FALZWERY AF AL o TEYT 12425,
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