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Abstract

In this paper, we study the inverse of Hesse matrix, functional extremum and Jacobi conjugate
point of singular Lagrange system, by using a series of mathematical methods such as matrix
analysis, variational calculus and differential geometry, the matrix solution of singular mechanical
system is deduced creatively, and some conclusions about the neighborhood behavior of geodesic
and the extreme value characteristics of geodesic are obtained. The related results extend the ap-
plication of the theories of matrix analysis and differential geometry in the field of dynamical sys-
tem mechanics, and make the matrix analysis and geometry research merge, which provides a
reference for the further study of singular mechanical systems.
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PHSRERAL, BZ BRRAEARSRAAAE . — AT &, WIZR y 1 Jacobi 772 WA J’(O)%ﬂ%jy(o) HE—Fff
T BT T (@) =0X—& R I1%¥ RGN Jacobi HEH KT o M TR, BT o, 76 R840 1
s AT B G A AR 2 SRVEI .

B y(0)=p, t,e(0a], »(t)=a, HI"(0)=0, HE T (t,)=011F q K p KL, W
(T7(0),7'(t)=0 « AL B PEA VIR v,weT,M . W2k y(t)=exp, (v) » H|t|<e . XA
J’(t)=(d expp)tv (tw), ﬁEPt\NszMLV, FrbL J7 (t) 1552 T Lagrange &, HR4E FICHOARIRAT .
H:

1) fEk i MR N, BRI {e ()0, (1), e, (1)} LHEE, <ei (t).e (t)>:5ij, -4 Riemann

MEFETR=R(y'().0(t)=0, T (t)="f(t)g(t), IHSEE%jy(t)+R(}/’(t),(p(t))y'(t)=0, (x|

(77 (1).7'(1))=0 (5.10)
FELT7 (t)=(T,M) » H Ry =GJ » G WU Gauss %, FLNHHL. IR Jacobi 35
PATR =i -
t, G=0

1 .
j7(t) ﬁsmh(t\/z), G<0

%sin(t«/@), G>0

4G < O I, WAL b5 SEH0 A, B4R 5 I A8 — AT 35 2% % R il 2R 62 O, B G > 0
[, TUALE — X L4824 (0,0) Al (%oj AR, X Jacobi MM, LA p 5 g
TETE, WML y (t) K BEAS BE R AR/ MEL . BLRS Jacobi 3 HI M2 1A IR 4E 50 n—1, HLiS v, =t,7'(0)
S BT exp ) I A A

¥ AE 5 R EE {9, (1),0, (1), 0, () W%, <gi (t),gj(t)>¢5ij , W Riemann #f R & 7

(5.11)

R=R(y()0(0)=0. 7 (1= (0)a(0). Bkt &7 (=0, Wik
d Y —
aj (t)=Const (5.12)

JiTLL Jacobi S #y I £R 21E 5E 1 SRR, WS T (t,) =07 &, BIAAELE p IFLHE A q. i
2oy (t) KK B BB E, H <J7(t),y’(t)>¢0 , B g7 (t) AIEZ T Lagrange [ & 37 ,
J7(t) =(d expp)VO (tw) =0, RSB IER, DRI A v, AR SRR exp , A1 5 A

2) FIEE, 75k =i B R, e IR S (A2 R 8, SERIEMILE I 5 (5. L0) M. 7R

FTEL, #5515 R GEIR ) I 2 3 ot BRI E & AR R -5 L AT AR X R
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6. &t

ARICEHFERE AR5y JUTEECE TR, SRR RERGENA ST, HBRAGMEHINE T
ST RGN, RHEAREAT A SIRAE R, R8T N

1) B Euler-Lagrange J7 F2fl o sRIHE S AT 41, Hesse HFERI7F S0 SR IAAEHE T B IRR R 7
FERIAFAETCRT Hy A, T AR A A7 1 o

2) M7 Hesse HHF5 170 LA S Moore-Penrose |~ SCIAEFEFE S, #ES A 7 1% R AR5 18
fRRITE R, PR A 7 R AR AR AE 1

3) ML AR A, HEFRNFRENENL T, F4ESHFL R SRTTE 7% R G
i 2R IR BT L R 26 5 SR A7, BI AT 57 0% RSB & 5 IR R Lagrange & 461 5 & (X AH % — 4> Euclid
JEg s, , JFETR RGN U IR, IR R R R K TT AL & .

4) FFRIFRGMHLE I ARIFAT g, SRR FTER A AR “EBEME” o Mk=i i, 7ESEEEE B
B, RAUNARST BHER 3 Font BRI 2R /2 — 4% Bk B s 1T AN AR e B8 0k ELgE, M R e . Mk =i i,
SEREEE R 2 M2k, MAEAESE R N R R B BIES . BRI MR 3 Bt N 2 1)
ith 2 AR — AN [ AN, S AN A g FR AR, ST R [F I IR A A . X
B gl TR AL BT E .

5) A5 ) RGN A B R, 5 HLARIEAT A B B 2 ko= 1IN, WE I Gauss i R AR UE,
MAETEREEE PSR, WAFTE—XEILHE AT, MR K A BRI /ME s 7ESE R AL FALER, TodLHE SO,
D2 B RE IR /ME . [FIEE, Mk =1 B AR

HT AR IFRENE RS, RGBS & . AR RAEFERE 0 5 LAt AR A
B E N — A 1% R GRS % .
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