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We call the matrix C the Coriolis matriz for the manipulator; the vector
C(8,6)6 gives the Coriolis and centrifugal force terms in the equations
of motion. Note that there are other ways to define the matrix C(6, )
such that C;;(6, 0)9 = ruko Or. However, this particular choice has
important properties which we shall later exploit.

Equation (4.21) can now be rewritten as

M(8)§+C(8,6)6 + N(6,6) = T (4.24)

where 7 is the vector of actuator torques and N(8,6) includes gravity
terms and other forces which act at the joints. This is a second-order
vector differential equation for the motion of the manipulator as a func-
tion of the applied joint torques. The matrices M and C, which sum-
marize the inertial properties of the manipulator, have some important
properties which we shall use in the sequel:
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Trong trudng hop luc tic dung 1én co hé déu la cic luc c6 thé thi Q; =0

Khi d6 phuong trinh Lagrange loai hai c6 dang

£ (—alj = (5.15)
0g; oq; oq

dt

i
Né&u ta dua vao hé thitc

L = T(q]""’qf’ql""’qf’t)_H(ql""’qf)
thi phuong trinh (5.15) ¢6 dang

di-eL ) oL

o T 16
dt[aq,) o 0 (i=1L..,1) (5.16)

Chu y. Trong trudng hop hé céc vat rén chiu cac lién két holonom, phuong
trinh Lagrange loai hai van c6 dang nhu (5.15). Ta cong nhan khong
ching minh.
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MK (e) AT AT H
g, = A0+ 2ue,
o, = A8 + 2 ue,
o, = A0+ 2ue, g T
15 =
Toe = 1V 0:
T 7 B
2%
0, = Ayl + 28, b=

RE-12)WE BRI EOT AR ER, A, B (Lame, G ) ¥,

MK (4-12)ESF W, 1 o] [ HE 8 5 & A BT 3 07 8 R 38 3 7 1
BB, L L MEKLHEHBESYENRESMNEETFMES, HH,
PRI BAE., HEA - 12)0E =0T, SR h 4 8 445
HE HM, X 3RO TR E W, wBREE—FM.,
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BR-NA\xR-FTUR—%

f(t)

LCR @8&

V(t) c
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BR - N\XR - I VNR—ROEEFHRER

ms = f(t) — bx — kx

LCR RDEEEHEN
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BR - N\xR - FUNR—%OEBAHERX

X =V
mv = —bv — kx + f(t)
LCR R DEEAER
G=i
Li——Ri—2q+ V(t)
¢

FENICRALBETHB I &N DH D
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SREZE #MaHERX
ISREEZ I BERBEEREN
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FRATAR & BUERE

MaAER

FRTBOICEES - NDOEF 2R L TRERDS.

FRATAE -
x(t) = x(0)e™*

EEOXEREICH L TR Y IID.

T3 E— (IHEEAZE DR« 2 REH)
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HIERICEES  BIEDIITHEEZRT
BIERRDB - 4 5 —1%, HMOHBEADHHME x(0) = 1.00

t X
0.000000 1.000000
0.100000 0.818567
0.200000 0.670052
0.300000 0.548482
0.400000 0.448969
0.500000 0.367511
0.600000 0.300833
0.700000 0.246252
0.800000 0.201573
0.900000 0.165001
1.000000 0.135065
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“—BHE) v I/BBOESHAFREN
Hi101 + Hiafly = hio603 + 2h12010, — Gy — Gip + 71,
H22é2 + H12‘§1 = _h129.% — G+ mn

erZL

Hi = J + mil? 4 b+ my(F + 1% + 2l cos 65)
Hip = Jo + ma(I% + hleo cos 6y)
Hay = Jo + mpl%
hio = mohl.5sin 6,
Gy = (myles + mah) g cos 6y
G2 = malep g cos(by + 62)
BITRICE T &N TE AL
BEMICHR (YIaLb—vay)
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B —RARR LU SR, ERy MY LU 9
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ENE-7 FETH, V5L -3y NOBERIE
/i RO mEE, R 774 VM
R 7ILIY XL BB, —RRELEL, ERELE
EUTFANLOE
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BEMF7ILITY XL TVFTAHILOE
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http://www.ritsumei.ac.jp/~hirai/
8% — 12026 FE ) THEEHR) 20U vy

www.ritsumei.ac.jp/~hirai/edu/2026/algorithm /algorithm-j.html
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LAR—K (moodle+R~7 v 70— K, MATLAB Grader)
7E HAFUBR
moodle+R ~D 7 v 7’ O— K : pdf 7 7 1 JL T moodle+R ICIRH
774V E  ZRES (11H¥ART) 4r1 (ZBA%AL) pdf
B ZIE 12345678901 JEHIE— pdf

12345678901 HiraiShinichi.pdf

pdf 7 7 4 JLLAAHF R R R 4
J—RPBEEDT7 74 )ik pdf ICE#L, 7y TTBT &

MATLAB Grader : PCHDWEAY— N7 # >V TRRE
MathWorks 7 17 >~ k% Rainbow Zh™o Y N TR L TH K.

https://jp.mathworks.com/mwaccount/register

MATLAB AP (B#3E)
https://matlabacademy.mathworks.com/jp
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@ HEFHEV I N7

Q@ 1THPARYI MILAERD 2 &HETEE

Q@ EWHARRNDOYVILAN—, REILETESZOREK
@ BRRBDHFDRLDHDY—ILKRY U X (toolbox)
@ 70734, WEHNORADFAEAATEE
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MATLAB IR1%

A1t R

ITHEEKRE T MATLAB 851V R &
% Toolbox {E AT &E

MATLAB D41 ~ X b—Jb

https://jp.mathworks.com/academia/tah-portal/
ritsumeikan-university-40673840.html
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