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Abstract

In this paper , the two main forms of three-order Lagrangian equation have been
discussed. One is the form of the three-order Lagrangian equation under the action of
dissipative force. Starting from the Non-conservative mechanical system, introducing
the concept of the energy of acceleration, and considering the action of the dissipative
force, the three-order Lagrangian equation under the action of dissipative force is
obtained. Using this equation, an example is given. Considering a projectile motion of
a charged particles in damping medium, the solution of the motion can be obtained by
three-order Lagrangian equations. And the solution is the same as the one obtained by
Newton's laws of motion. It is easy to demonstrate the pracitcability and advantage of
using three-order Lagrangian equations. The other three-order Lagrangian equations
with surplus generalized coordinates is presented in this paper, which originates from
the three-order Lagrangian equations of N-particle system. Introducing concept of
"energy of acceleration, time rate of force change , generalized coordinates, and virtual
displacement, considering the independent generalized coordinates and surplus
generalized coordinates, the three-order Lagrangian equations with surplus generalized
coordinates and its apparent form have been theoretically obtained. These equations
can be used to solve the problem of motion with constraints. The two forms of
three-order Lagrangian equations are very important. Not only they can make us solve
the problem of motion easy, but also they cay enrich the theory of the three-order
Lagrangian equations and can promote the further development of Lagrange
equations.

Key words: analytical mechanics; constraint; time rate of force change; complete
system; energy of acceleration; generalized coordinates; Lagrange equation; dissipative

force;three-order Lagrangian equation
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L2l rkedl, TR SRR B mEAME. B 45
Ko 1 HICIERAT 2 25 E ) Ak bR, TR AR

2 FEH A LA R 7, AR SR R KT RES, A ot AN E3h
15 ANLFERERFNNLIR T KRB, 292, B, e
AN, A A R L

3.4 s RE st M RE R I AR BEORAIR B ) 22 AL ), R R BN Y B2 AR
Py Hogbrse, DR IO RE 30 0 2 RUARHE ) 21 A Py B 2 U T R 17 ]
REME, Bk 5 5 AR B 22 0 SCHIIBR AR A 2

3.2.2 FIEEMINME
RGO FRERR by ik by B RIS E g — e, R T h
ERGNEN I, A RRAK R IR Bh ) AR T S R T, AR

ARy AW AT B B TSRS IO E, 1y HOG BT ITA R B A 1t T i 22
() B ARR A 1 T
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3.3 =k Lagrange FIEHISH

3.3.1 =M Lagrange FIZHL2 B2 H

Py 2E T R S AB N IE B R, AR BRI R R L
S TNAZ SIS, 51HE TAL A7 R I — B I T3 250F) — e i) [A) 4. Tl
PR RS LR S g, 3 T A iss e . N A S B R Y
RIS B I 7 FERL R T I I s g FE . XARE 8 7 /2, Wil CL N
AR Z AT, TR 325 I REIS TR A 22, I IS sl AN fie S 2 AR s
AWIZ B T REEAF RIS S . 5 2, FRATASBEAE AL KNG J7 B I [R] 1) A2 4k,
GO, RS TA] 5 B ooy J7 R IR a6 2 A R SR AR iz sk . o —
DT, IR SR 5 sl e 1) S A AR ) 1, A IS RN g BE I TR
AR (AP )AE3) . BRIk, $R 2R H ) AR FR SR AR A2 BIpIR A T ) 7 %
AU B,

MNTE TR G R =B i [ S 8 s sh i, O T —L& 1T
f . Schot /\2H T It B il TR A4k (RI 2D IS . Zhu WECE B8R T
FUSAE A 23 (A i 23z sl I I B . 2B FE— R on B, Tan &8 A EARSS
H T 2SS SR AR R TP IR IR, FRAE— S BAR RSB TR i1 T BN R
o Mei FENGH T8 RG0 ) SOHSEIR) Lagrange J7FE . Wu IR H & 2
JEERRLG, 1330 TSI . Huang 558 AN 0E 187 FE AN 0d FE e e BRI —
L6 ELARRN ) . T IR LEH RN, BT ) AR S S i R i I 1] (10 AR 2 (1) i) 7
DASCENTBT L TR, B — @ ISR o BRI G 7E “T L&)y %2”
(e X EA 3RS SO 2 ) Euler-Lagrange J5f, (HA T EAOR R 26T
SO =y TR, RRERR ) (OIS B TR AR 40 . e dE R 4e
KT XIEER Lagrange J7RE &k T AR =Mooy ke, 2k )
CERIMEE ) BN [A] A2 A 40 75 1R 7 F o

3.3.2 =P Lagrange HIERIHES

FRE A A FURAURMR R, R AN IR 1 A 0E 2 7 R A S I R I
XY TRIR B 38, TS
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(£ -m#)=0 (3-12)
AR AR B A AN ) CRLE IR R I 8 IR A
RIS oF brdfe (3-12) 2, FExfiskfl, 4

Z(F mr)a‘rj 0 (i=12:-n) (3-13)
SINSA bR g, (@ =12--5), I

SLCRBEEE V) (3-14)

(3-14) LN (3-13) R, w5

_ Rl = (3-15)
MRS DT
AP 2 — i@ LR 7 SR T AL -
. oF d . oF . d or
P=>mr-——=—|>»m|F-—~||->m|F - —— (3-16)
“ Z "taq, dt{z '[' aqaﬂ Z '(' dtaqaj
i (3-14) e WERIER, AR
. dr or or
F=—>l=)—lg +— (3-17)
' odt %oq, “+at
57 JRAINRINS JEL TR YL B
L Gagen, < S, ¢ 4 og ot e (3-18)
h (3-17), (3-18) A5
on _ o on _of (3-19)
aq, aaq, a4, aaq,
#(3-19) A (3-16) =, 15:
d . Or . d or
P=—|Sml|f-—{|-Vm|F-—2L (3-20)
“ dt{zi: ( aq'aﬂ Z [ dtaqaj

e (3-20) NS AL E ik, 7.
d(of ) <« o (o o( or
dt(aqa]_;aqﬂkﬁqa]qﬂ at(aqu
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_ 0 _23 0 [y )y, ofofgom, o
o4, | 7 o, \ 5 oa, 7 EYa ad, | ot\ S eq, 7 ot
_olsofs e ooy,
o4, | 7o\ 5 oa, 7 )| aq, | ot aa, ar
o l1w o o . 0|10 or, 0 |ofigon ,  on
= | — _ _ 4+ —— A + 3
oq, | 245 éq,, ;aqu q"’} aqizat(;aquyﬂ aq, {ﬁt[ aq / 8tJ]
10w of(wor. ). ofwor 10o(wor . or
=2 g, | 2o, (S| | D,
2 04, ;6% ;8% e é’t[;aqy H Zaqié‘t[y oq, ’ é‘tﬂ
10w o(wor ). o (or oo, o
=== ~d, q, + [ jq —0
264, ;aqﬁ ;aqy 7 ;aqﬂ ot )"’ 8t(27:8q7 / ﬁtJ]
10w o(wor . or o(son o
—— ! _ 4+ — —1 0
2 ad, ;aqﬁ ;aqy ’ at]qﬂ at[y oq, atﬂ
10w @y 00
= —(r g, +—Ir
Zaqa_zﬂ:aqﬂ(lhﬂ at(l)
:,l_fl(ﬁ) (3-21)
204,
#o3-2D) A (3-20) X, w15
d a l 22 1 a 1 22
—_ | | = m.r. _— | — -TI- (3_22>
R e e
é\
S =2 Y m’
25
HERGHIINEEREE, ¥ (3-22) RN (3-15) X, H:
d(es) 105 or,
_a F. 4 -0 3-23)
;{ dt(@q‘j 26q Z,: 8qj§q“ (
N4
. g O
Qazz i'aq ’

XTeRRSE, qp, -, AH AT,

i (3-23) X janfs:
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i aS _1 aS :Q; (a=1,21“'1s) (3724>
dt\og, ) 2aq,

(3-24) REAHGBYIRA IR IZ S =W T, TR RS T A ER .
CAEER L0 154 1) Lagrange J5 FEARAHEL, Bt AFK O = Lagrange Jrfe.
TN R B AIZ BN, R ORI R RN, T HEEhEg;
FEMIIT I

3.4 =M Lagrange /7#25 Lagrange AFiZRUHEA

FATH EIRITVEAES H B =K Lagrange J5 8 5 70 M 11 7% H ) Lagrange Ji 2
IAZE A, BRI (3-24) U193 # J) %7 #) Lagrange J7 FEAL B[R] — ) %% 1a) i,
GEINNbevai iy EINAATIIVEAS e tiee | (UF- & s o= S s E | N (O E b N EF i pey
R &0 (3-24) AN IEMMN . Fe b, KA Lagrange J7 R4 212
B FEEE S I [RIIEE E) € sk — P 34, BT 15 205 A =B Lagrange J7 #2145 2
AR IZ sl 5 R, o ke 2 HIE I
38 1177 Lagrange JiFE A«

i(aTJ_aT _g.

dt\oq, ) oq,
B&SPSE
T=)mr?/2

(3-25)

_ _ ari
Qa—zFi'aqa

i (3-17) 4R, nifg.

[ o°r or, o%r, o) oF |
—0,0, + —q, +2 Oyt — |' ==
g( aTJ‘Zm [Zﬂlgﬁqﬂqa / Za:@qa Zﬁ:aqﬂat “ atzJ aq,
dtlog, ) < or . or R o'
+ Za : qa+_l X z : qﬂ+ I
a qa at Y] aqﬂ@qa 6t8t J
(3-26)
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or, o°r o°r
g ' (3-27)
aq Z [Zaqa et atj (Zaqﬂaqa A 8’[6an

a

$ (3-26), (3-27) KAV (3-25) X, ZESPHUretistalt kK —S%, 15

d or .. or o’r . o) or
E{Zm{z qaqﬂ"'za_qa"‘Zz as + ot2 J :|

«p 04,00, = 0, 7 00,00, aq,

d - O
_YIYE. 3-28
dt [Z ' oq, j (328

AP CEHET 3-19) LR J—J5i, S e SCH (3-19) 4R,
CIEEE

oS O°F oF O°F O°f | orF
——=2.M —q,q,+)> —0,+2 —O,+— |- — (3-29)
A, 5 [ﬁ 09,9, Ay Za:aqa e ; 0 40t b J aq,
b 2_ 2
By mi oy |2y g, 2. 0T (3-30)
o4, 5 d, 5 ﬁqﬂﬁq 6t6qa
B (3-29) /LN (3-24) X, JFH (3-28) K Lb#k, w4
SR =3I F- o _dfe o (3-31)
2 Oq,, i oq, dt aq,

AL, Lagrange J7f2 (3-25) XFif[H) t sk —Fr 24k, 15 2] —Fi Lagrange J7#2.
XF(3-31) KfiifE, 19:

S = df or _ o°r o°r,
F - =3 2F . '
o, Z dt[ﬁqaj Z (Zaq,jaqa det 8t6qj
. o°r o°r
=>» 2mf¥; - L ' (3-32)
2.2mi [Zﬁqﬂﬁqa q”+6qa8tJ

AT F :Zmiﬁﬁ’ﬂéﬁi@o B (3-30) S RMF, ik nl%n (3-25)

NEE S WLt SR —Br S8, BNAT18%) =B Lagrange HFE (3-24). Xyt
W PERUERE T =B Lagrange 7725081 J1 24 11) Lagrange J7 22 AHA 1, FrLA
=W Lagrange JyREtH AT AN FH T o007 12, fif v L
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3.5 =B Lagrange F 28I A

— WY Lagrange 77 #£F1 Lagrange J7 FE#R v AR R R PR s s, (HE
IR AN S RSz J3 178 %, A = Lagrange J5 FEK KPR
BN TR T A, Sk 2 J1is oL, A Lagrange J7 fEsk P4
Kz T REgi R o —2e. Kk, =K Lagrange 7 FE42 %t Lagrange /7 FE 4N 78 o

3.6 ARICF gAY T4

ARIGELE A ) = Lagrange 77 REIRAEA b, 80 % KRG BAFERUI 1)
YEF NI = Lagrange J7#%, JEINLAZEGINH, UiBHH =B Lagrange 77 B ok
) R AR s 50 2% Fe s A AR SCAA BRI =B Lagrange 1508, R4 H T 72K
R SCABbRI BB R G, 153 T =B Lagrange J7 FE AR H7m o IS = Fr
Lagrange /7 eI A 4bMIAIE, F'E T —Pr Lagrange 77 FE B IRAA R o
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FMOE SHFEMDB=M Lagrange /75

15 ) 2B ENIFFTAIIR, B (5 1 2 BRI B SRR AR P ok ok F 2L, 7
SRR S 2E R, 1% RAE IS SR AR Rk MBI IE J1% &
G2 1 BER ] (AR R, FRATT AT R AT IR A2 ) BE R ] AR (AR
X I L A 405E By e R AR BRSSO, SRR, S 2, HAiE
TR, FRAT IR B IE sl 43 O B SR AR AR 1438 SRS st A B R . A
THINES RIS, 5138 T = Lagrange Jrfe" “ MGz e, e
ALFE T ARARST I R ) =B 2L

UEAEA, A7 KA NI S 124 R = Lagrange J7 FEIIRFZE TAEM TR Z ™,
Linz " PWF9Y T ARZRVESh IR . BEARIE SN DL R LRI AR Bl ) S i) — S I Ay
i Gottlieb ™ HFFT 1 fif Al Lk S zh B Jy R 1% A AR AN & B 3 P i i bl
PR IS T AR NS B AR F R AN ) R, ARG A D AR T ) A
SRR AR, D385 A B RS T B Lagrange FRERIAN
[ 41 R I =k Lagrange J7#E. =B Lagrange 7 FE X RRIEFISFAE . AR =
B & Hamilton 1E 5 F% .

A T AR UL R I =M lagrange J5 FE =, W sepifS3] T
B S sh T RE IR . LR AR AR, nT 5008 F =B lagrange J7FEsR MR, B JTME.

4.1 FEBREAY Lagrange Fi2ES

FIE RGBT B S AR )«
X \7i _
Fi - _ki fi(Vi )V_ <4 1)

Forbrv, S s BE IR/, kg A s (R AR AR AT IR ] () 1 R 2
ki =ki(x;,y;,2,,t)0 (4-2)

fi ﬁ%/@:
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fi(vi O

153K 1A X
—— S Yk [ (4-3)
4, 5
Hob, BE
¢=_Zn1:ki [ fiu)du (4-4)

PR 4 Typbe FE PR £ o
RGPz X I3 Typbe b &N -

o

Q=" od, (s=1,2,-n) (4-5)

ST S48 A B Q, S BRI X )y Q,» W Lagrange 7 725 Al

do o __op (s=12,--n) (4-6)
dtog, oq, o4,

A
L=T-V, V=V(a,4) , 6S=—2;/

T ARGMEEE, V b RFEMH b

4.2 SFEBNEBI=M Lagrange FIZRVHES

FAFHIEARDRSY 152 R4 =B Lagrange JiREN «
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d oS, 12aS

— () -==—==Q(a¢=12,..n (4=7)
at'aq ) 200, )
1q v o
S=72 ME-T, Q. =2F "
22 2,
A S NIk FE g 5

WIS AAEROI I N DRSS ) 2 R58, BER TN RRIMRAF,
YERAEL L8 6 15 Ay
AzlfiN-i_'fiD’lfiD:_kifi(ri’\z’t)f’ (4-8)

M

A By AEREHU), Fp RFERLD), K R—AMER, (6 V) RETFRIRAT
MLV, ATt — DR B, 7 otia g bR R P DIL T MR & . 8 (4-8)

A (4T RNQ:,

L. O &= OF
Q:!: Fi ' I + Fi . I =QZ, +Q:! ’ (4_9)
Zl“ V"5, Z‘ “eg, M
A
B d V.
Fo=-k —| f.(r,,V,,t)—
iD i { |(| ) i:| (4_10)
BINS A XA bR, (@ =1.2,...,8) » WA
r=r(q, ), (4-11)
S or or. OoF  oF
V =F;= _Iq6+_ly —L = .I ’ (4712>
' ; q, ot oq, oq,

F (4-10) XA (4-12) AN (4-9) RPQy,, 7

|

-

Q% =—zki%[fi(i,\7i,t)£} o

V. o,
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{Zkivff(ﬁ,u,t)du} 4-13)

¢

Vi
=k [ f(r,ut)du, (4-14)
t 0

RGP X1 N

d 00 od

o2 + o (4-15)
Quo dtag, aq,
¥ (4-15) X1 (4-9) KN (4-7) X, 5
4 as >—l§=QZN 4 aq> + oP o (4-16)
dt og, 204, dt oq, oq,

XA O FOAFEE R EL, TR (4-16) S HFEUI = Lagrange J7 .

4.3 244505 A

% L& ANl KL T 3 AT LV, FEFILE A B i iz 5, e m
RS 5 KIS A N o, AEHIFEE B B 5 O B E LB ok &, R
f(V)=V, AAKPI I EZEs ) F, = L Boat?i IEH], SRS T 1

2
FATTH =B Lagrange J5 FEAMERHLIX A 7] 18
fEH AP R,
o - . — 1 - = . .
F=Xi+§]  Fy=2A0tT-mg  f(V)=i+y" (4-17)
_ 1 =2 1 2 )
S_Emr _Em(x +V ) (4-18)
1R AEEDE G
o * _ 1 "2 .2
Qu=Att | Qu =0 ©=2k(x+¥y7) (4-19)

¥ (4-18) X1 (4-19) AN (4-16) X, 4
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mX = S,qt —k&X, my =-ky, (4-20)

iy
X+aX=pt, Y+wj=0, (4-21)
A
a)zﬁ, ﬂ:@o
m m

X (421 KRFEAE R -

4=0, ,=0, L=-w. (4-22)
B, y Mt RECR U

X =a, +a1t—%t2 +£t3 +a,e ™, (4-23)

y =b, +bt+b,e (4-24)
8 (4-23) F (4-24) IR 41, St =01), ix=0, y=0, x=V,cosa ,

y=V,sina, X=-wV,cosa, §=-g-aV,sina. L5

B V,cosa) B p? s
ot e ST 200 V, cos
O (6ar+(ﬁi——°(lee‘m : (4-25)
w @
g  V,sina “a) Ot
y= (G- ) - (4-26)
[ [ «

A (4-25) F (4-26) 52|45 B 5 4z s e i a5 R —30, S FEEL
JI) =Pt Lagrange J7 FE KR AR B2 5
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FRE SHIFMIIT XLFREI =M Lagrange 7555

G NI AR HRE BN, an RAE FAEDAA B IR S0, AT AN
EAE AR EAN I 1A%, XN, da H ARz 5)) 7 R R SR Al 4 3 2l 1 e
AR E I AR W Lagrange J7 FERSKAFDIAA IR SRS WA T
XPIXAE L, R =B Lagrange J7RERARSLE A IR, ek, HX=Fr
Lagrange J7FE, CAAVFZ TAESER ™o IR0 T AR = 3 70 hnid 5 A i Jk st I,
PHEAE ZAF T =Fr Lagrange J7 21 3EATE sCMBEAE: BT o (X RGEAFAE— 2L
PRALIT SCABBRIF TG, =B Lagrange J7 R 2 anfm] 50 24% L e 1) e =0 A 4%
), HETIEARW o ARSCRIZE BEAEAL AT SCBFRIF R R, S AR X
ARFRIE DL, =B Lagrange J7 FEIISEAIE A Anf], LR R SCARBR ) 3 3800¢
R, HIXP =P Lagrange J7REHIFEATE A

5.1 & 3Em I 44 %R Lagrange F 7z
VR RLINAIE GEFT AR RGO, B RGN0 AL B RO
M—AMLE) Hin+m AT XABbRg, (=12, n+m)KHisE. AHEHEHE, Em
AR, 18 G, (v=120-,m), M m AR, XU, SERL R
f,(0 Qppot) =0, (v, 2=12,-,m) (5-1)
2ok (5-1) MTEARKFAES LI 4t

> a, &, =0 (5-2)
u=1 8qu

i Euler-Lagrange JR BRI BN/ #5 05FE (5-2) , A H# 5 1Y) Lagrange 175, nJLL
CEiyay it

(u=1-n+m) (5-3)

d oT oT n of
— =Q,+) A, —

dt oq, oq, Q VZ:;‘ " aq,
FFE (5-3) BN EAAMALT SARFRII5EHE RS Lagrange 2. 1Z T FEMIAL
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s A LHIRSRAT A T

5.2 &8I FRA9 =M Lagrange HiEHIHES

SN AR TR S, A4 =W Lagrange JiFe":

=

df oS | 108 « <z OF ,
| 5= =2F— 1=12,---n), (5-4)
dt(aq,-] 20, &N )

N .
@%Jﬁ$8=%ZmﬁﬁEMEE%,E%W%ﬁ%rﬁﬁﬁimﬁﬁﬁ,%%
i=1

AR
WARSEEER G M n+ mAST AR Kr g f3E, AT m AL XUH, SERRAHRY

f, (a0, t)=0, (v, pp=12,---m). (5-5)

MHHE RGBSR HI) AFR D n A, AT n AN SCARFR A BT
SCAARR, Hegem AT AR AR ) SCA bR . X (5-6) WA TS, #74E
an R B R A A5

n+m afv

2,

u=l aqu

x, =0, (v=12,---m). (5-6)

4 (5-6) 23R Lh Lagrange 3+ A, J5 5 (5-4) ZUAH N, AT LAAS 2

o d( oS 1 0S P of
- — A —=16q =0, 5-7
Z{ dt{aqa}zaqam”;“aqa e o
R+ m AT AR g, 1 TN SCRER L, R m A
AR Q. T BLHIRT 0 AT AR Q, K. iR fSAER Lagrange

TeT A, MG M AR SRR, HERLRS &0, , THORACE T%, Mg

d(oS) 105 . &, of
g =22 0+ 2w, (s=12,---n). (5-8)
dt(aqu 2 4, © Zl " oq ( !

S

ALK AR (5-8) UM (5-5) 20, W LARAS n ANBRAZAR) SLABKR g, At m AN JEAAL IR

XAARRQ,,, o
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5.3 B IEMITLFRBI =M Lagrange FIEM R RERT

A AN R S SRR RN T = 1 (q,t), W

. dr or . oF
S T2y ST
Tt 5 00, ot
. dr or, o°T, 0°F O°F
s _ 4 _§on g O
=0 Zaqsqs ;aqaqtqqt Zaqﬂqs P
=A+B+C+D
DU s S BE A «

N
S:%Zﬁni:EZN1A+B+C+DXA+B+C+D)

i=1 i=1

(5-9)

N
=%Zmi(A2 +B2+C?+D? + 2AB + 2AC + 2AD + 2BC + 2BD + 2CD),

i=1

A
PRI Rl T 4.4
st 8qs aQt
or ot . . ..
B*= > (4,0, 4.6, »

s,t,q,r 8qqach 8qsach

ot O°T,
C’=4 :
Z:aq ot aqt 4.4

st

0%t O°T,
D =2

st

OF o°r,
2AB =2 =, - 4.4, »
Z o, Z 89,60,

. 2
2Acz4zﬂq‘5 > o, d, »

5 00 T 0g,0t
or, . 0°r,
ZADZZZEQS atz 5
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o°r,

O°F

2BC =4 YL P
;aq aq, 9.9 Zr:zaqratqr
2— 2
28D = 2% "t-aZ‘,
st aq aqt 8‘:
0% o°F
2CDh =14 — ' q .
Zs“@qsatq o2
A
LRI S b
dt ag, 20q, 24

1 (5-11) RIA R, 17

FS(aAZ):Zm{

2

tr

o o Oh O,
t aqs aQt

i
t

82ﬁ ﬁqq +z azri g
09,00, 6q, | 4otoq, oq,

F )= Zm{ilyﬁ-aﬁqﬁ@}

a.tr aqqaqf aqsach

ogq ot aqtét

Floct)-Tm|- 22 20 S0 |

F.(aD?)=0,

ar ‘ z
aqs qktaqankaqt

(20AC) = 2Zm > o°r, q. + o°r, 3 "
~oq0q, ¢ oteq, ) T ég.et

or  o°r,

—L. GG, +> —- §
~ 09, 09,00, —0q, otog,

7 00,00 aqsat

o°r, o

kz otoq, oq, ]qsqt B Z‘

a3r: 3

or, .
+—" i
aq, [rzt:aqraqtat

2g 2 2.
.(22AD) ZmKZ On g 4+ 0T )6 an

t aqtack

- or r . O
I N B i Y
g, d, Zt)aqtatzqt >

(5-11)

9,00

. o
_ﬁqr.z qt}’

0q, ot

S

oq.ot ) ot?
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(o, o°r o°r, o°r,
F.(26BC)=-Y"m, I R -, - — 0, |,
.(2aBC) Zm'_(s, A% oq at}r ZEiqrfitqr Zaqsaqt ;

F.(2aBD)=-3"m, (Zt: aazri d, - f;? H

FS(ZaCD):—Zm{ o -azﬂ. (5-12)

¥4 (5-12) AT ATRLE HLAA (5-8) 1K, 1] DUASII R L5,

oF or 0% or . or, 5 o°r

m, —0, + G4, + -
2z {Z‘aqs o, Zaqtat o, dd, {5400,00,00,

qrqsqt

o 3 = 3 & 3=
+Zari O, q_tqur36ri Z o, qsqt+38ri Z arizqt
rt aqS aqraqt aQr st aqsaqtat aq aqtat

s t

or.  O°F .o of
(Il I +§ ﬂ, v
aﬁ} Q. ~ o

0 (s=12,---n). (5-13)

%&%K%ﬁﬁ%i@ﬁﬁ,w%:o,%ﬂwﬁﬂu%ﬁﬁz

or.  oF or  O°F or. o°r, oo of
mi ) — G+ = —@,4, +——— —0,4,9, |=Q, + D) 4, —
Z {zaqs aq, rz,t:@qs 09,0q, aq, ;s,t@qraqsaqt t Z} oq,

(s=12,---n). (5-14)

(6-13) LA (5-14) AR A S ARMAL) L AFR ) =B Lagrange Jf.

5.4 118

A =B Lagrange T FEH &, B TS AR SCAAFR ) = Lagrange
JiRes IRt T ITRERA R SRR R EER R B Jr R A A T R
NP SCARBRIGFE . B AR SCARBRIY =t Lagrange 77 F2 E A7 W 7 [ 1) H 22
B, —Ji Y KT = Lagrange 77 F2 N S, AFFRATT 0T LSRR A Y
W RGE S ) 55— 5, HFEMEE T X =M Lagrange K2 BRI AR,
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6.2 KEKRIIERE

Hur &G 1R 2 2% =B Lagrange J5 F2 7 &1 LAE, 1WHe TANE 44
=W Lagrange J7FRHIEATE MSEEANE G Flan: PR =B Lagrange
Ji FEF KRR A2 8, ¥hd Appell MECEACINEEE RER, 8] T ST
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Lagrange /5 . = Lagrange J7 F2 (R R F 1 e A5 2%

AR EFET A B =K Lagrange T FEHTST LAE b, #ESH T SHFEE)
[ =F Lagrange 77 FERIS A A0S SABFRIF) =F Lagrange J7FE. JEXFIXPFH
T =R Lagrange 7 FEHEAT THHE, #isE TABITHIN FHVE . 4 )5 th 4k s: ok
WX SCE, 8 Lagrange 5 FEHES 2T 2 5 N A E 2k,
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