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A Study on Direct Design of Multivariable
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00000000000 R(r)DD0ODOOOUODODOODODOO 3.8)D0ooooooooo

O (wy) = Ry(7)e mr (3.8)

=
»
—~
\]
~—
|
N[ =
Va)
—~
~
|
9
~—
Va)
—~
~
~
B
I
=
~
|
—_

s¢) 00000 NODODOOOOOOOOOO0OOOO0Oo@Boooooooooood
00700000000 p00000000N=pIT0000000000OOs(t)0O
00000000000000 R(r)0D000D0OO0OO0OOODOOOOOOOOODOOO
gboobogoobobooooboboogao
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A

Q$wmmmS@DgwngDDDDDDDDDDDDDDDDDDDDDDD

0000 R_u(r,p) 000000000000 (3900000000000
J
O _(wk,p) =Y R_u(r,p)e ™ (3.9)
J J

1 i
RSE?] (7—7 p) = NZ S(t - 7')55'](/77 t)

7=0,---,T—-1

(3.7)0(3.8)0 (3.9 000000000 w0000 G(p)0000 G(e7*, p) O (3.10)
ogoooooooooooooo
éu(ejwk,p) Gm(ej“’k,p)
G(e™, p) = : " : (3.10)

~

(;ml(ejwk, p)-- Gmm(e]'wk’ p)

D0000000000000000000 {w}000006p)0000 6(p)0 (3.11)
0000000000000

~

o(p) = ma 5 {G el 3.11
(0) = max G, p)} .11

37)0000s()DOOTOOODOOOOOOOODOOOOO T, 000000000

O00000o0oo000oooooooDoooooooooooo@1)0d H,O0DOoOO
gbobooaobon

3.1.3 UU00oboooooooobod

(3.11) 0000000000000 DOO0000O0O (3.)Dooooooooooo
OOoMIMOOODOOOOOOOOOOO 3.12)000000000O0O0

é(p) = a { G, p)} < & 3.12
(p) awﬁ%#f{(e p)} <dn (3.12)

wp = 27k)/(TT,), k=0, , (T —1)/2]

00000<dy<1000010000046,000000000000000000
000000000000000000(220)000 elfl(p,t)0 p,00000 pO0O
000000000000el(p,)000000000000000000 G(ex, p)
0 p00000000000000000000000 w0000 6{G(e**,p)}0O
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p0000000000D0ODOOOOB1)00O (3.12)00000 pODOOOOODOOO
00000000000000000000 NCPTOOOOOOOO Jup)O pOO
000000000 J.(p0000000D0O00O (3.12)0000000000000O0
gbbobuogobbbuoooobon

000000000000 0b00ooooOoo0oooboobooobooboob pobDO
gboboogoboboooaoon

p = arg mgn Je(p) (3.13)
subject to
max 7 {G eIk <0
b sy TG P) < Oy
wy = 27k /(TT,), k=0,---,[(T —1)/2]

0000000000000 d w0000 00DO0OD0O0O00 (3.1)0oooooo
OO NCPTOOOOODOOODOOODODOODOOOODOO

3.2 UO0OUooog

googg200 20000000000 000000b0000bbo0obbogn
OO00OO00O NCPTOOOOOOODODODOODOOoOOOooooobooboooooboo
goboobobbooogoooobobobbodoooobobboooooooboobobooon
gbobo2000b00b0000bbbooonobobogo

3.2.1 UUO0booooooobogd

0000 POO(3.14)000000000000 nURO0000D00C000O0 wO
0000 000000000000 0O0O0O0O0O0O0O0O0O0OOO 13joooO0O

e

1000 B —18560
Y 03s+1 (52 + 11s + 150)(s2 + 1.6s + 800)

) =
gbooboboooobobboooobob331boo00gn

P, P,
B Py

m ] (3.14)

T2
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00000 MOODO (31500000000 =20rad/s00000000O00O0O
gbooboooobboboooobbbd Ty=1ms 0000

0 _ar

. 0
M = [ st ] (3.15)
(s+a)?
000 C(p) 0000 (3.16)0000000PIDO0OOOOO0K,0K;0K,000

OO0 2x20000000000

T, 11—zt

C(p) = Kp—|— 11— Z_lKi + T Kd

- 8" (3.16)

8 =L e 15D, |
. . T
p= [KpTlKiTleT}

a=5rad/s 0000000000000 NCITODDDDOO0O0O0O0DOODOOOO0
000000000000 000000000000000000000000000
OC*00000000 PODDOOOODOOO(26)0000000000(3.14)00
000 C*000000000000000000000(3.16)0000000000
00000000000 MOOOODOOO0DO00000000000000000
a=20rad/s0000000 a=5rad/s00000000000000000OOO0
00000000000000000a=20rad/s0 a=5rad/s000000000
O00000000000|C*-C(p)|.000000000000000000O
000000000000 000000000000

0000020000 (n,»)000000000000000000O0O 20000
D00000000000000000 wu(t) = [n, nT000 ) = [st), 0T O
wPl(t) =10, s()]"00000NCHTOOOODODODODOOOODODODOOOOODODDOO
00000000000000000000000000000000000000
0000000000000 0000000000000000000000000
0000000000000 00000000000000000000000200
D000000000000000s(t) 00000000000000000000
00 2000 (PRBS: Pseudo Random Binary Signal)[12]0 0 0 O0PRBSO 00000
O000000 1007 =2"-1=20470000000000000p=40000
O0000N=pT=8188000000001000000000000000000
D000000000000000000000 0000 0.0010000000000
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O 3.1 000 NCTOOODODODODODODODOOOPIDODOODOO

Py/o Py
2.92x1073 3.92x107! 2.93x1073 4.20x1071
P 2.96x10™2 —3.92x107! 2.95x1073 —4.20x107!
—1.40x107* —4.50x10" 1.06x1073 4.54x107°
1.86x 1072 450107t 1.74x1072 —4.54%x107°
—2.05x107° —1.22x107° | —2.05x10™° —8.69x107°
2.05x107°%  1.22x107° | 2.05x107°  8.69x107°

Kq

O00000000O0O00O0D0OD0DO0O0O0O0000000000 )OO s(yboo T
gbobbuoooobbbouooobbodgo

Col(t) = Was(t),s(t — 1), ,s(t =T +1)]*

OO0O000000000én=10000
OOooOO0oboooobooNChTOODODODODOOODOOODODODODOODOOOO
bobooboooooooooooo pUpy,0ooobbobbobooboooooog
00 3.100bb0b0bobobobobobobooooooooooooooon
gboogougoboag s20bbbgbbuobobobuoobobuoouoobobobn
gbobobobooooogobbobobbououoooobboobouoooobbooo
gbobbobbooogoobobbbbuoooooobbbbboooooobbobo
gogoobobbobobbbotodoooooobboobboooooooobboooo
goboobboouooooobbbobbbouoooobboobouooooooboboon
O0@Q0000000000000000000DOD0O000D0DOOOO0DOD0UOOOO
Dodoodooodd euubooduobodgoodoood

C11 — 621D ,D C12 = —Co9 (317)

00000 K, 0000000000000000000000@.17) 000000
0000000000000 00000000O000000 K;00@B1Hooooo
OooooOoooOoOoOoOoOoOoOOOOOOOCOO(L)DODD (21)00O0oooo
000000000 0DoOo0o0oooooooooOoo@1yoooooooooo
gbobobobbboooobobbobbbodoooooobobbooooooobbobo
gobooboboogoooobobobboodooooboboobooooooooobooo
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30 +

---- output of reference model -

Velocity [rad/s]

10 without stability constraint -

= with stability constraint

0.4 r

0.2t

Angle [deg]

—0.2
0 5 10

Time [s]

032 0000000000000

0000000 K,000000000000000000000(1,1)000 (2,1)0
00 (3.17)000000000000000000000000000000000
00000000000

00000000 w0000 G(e*,p,,)00000000 3300000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000 G(p,,)000000000000000
00 §(p,,)06(p,,) 00000

3(py) = 0.883 < 1
0(py)) =0.832 < 1

000000000000000006p,,)06p,,)000000000000000
0000000000000000000000000000000000000
0000000 J(p)00O0006p)0000000000000 3200000
00000000000000 J.(p)08(p)000000 Jpy) D Ju(p,,) 000
000000000000000000000000000200000000 M —
(I-M)PC(p)0D0000D0000D00Np,,) >10000cc000000
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[
—
]

T

—201t

Magnitude [dB]
=

—40f

10° 10! 10° 10°
Frequency [rad/s]

0 33: Gp,)D0O0D0D (0D0)00D0000000 6{G(e™*,p,)HOOD)

0 32: 000 J(p)00000 6(p)

ﬁw/o [ pw/
J.(p) || 2.83x1073 | 2.98%x1073
o(p) 1.19 0.832

00 M- (I-M)PC(p)00000000000000000000000000
0000000000000000000000000 32000000000000
000000J.(py,)0 Julpy,,) 000000000000000000000000
i(p,) <1000000000000000 0000000 M —(I—-M)PC(p)
00000000000000000000000000000000000000
0000000000000000000 (3.1)0000000000 J.(p)0000

gboboboooobobbooobboboooon
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3.22 00OO0OO0O0OO0OO0OOOOOOOOOO

D000 pPOO0ODOODOODODOODOODOOODOODO20D02000000
gbooboooooo

UQ(t)

P P
Py Py

wi (1) ]

U1 (t)
U9 (t)

(3.18)

(z=04)(z—1.2)
2(z —0.3)(z — 0.8)

(z—0.4)(z — 1.6) 0.01

b = 2(z —0.3)(z — 0.8)’ 0 B= 2(z —0.3)( — 0.8)

7|:|P2:

O000PO(1,1))000 z=120(2,2) 000 z=160000000000000
goobooooooobod

oooboo MmobOoooooobooboboobooboobbonboobO0Tg =
0.01s0000O

0 0.06422
(2—0.6)3

0.06422 0
A4:[GIW ] (3.19)

O0000000000000000000000000000000000000
0000000000000 000D00000000000000000000000
00000000000000000000000000000 C(p) 0000 (3.16)
O000000PIDODODOOK,0K,0K,0000002x200000000
D00000D200000000000000000000000 20000000
D000000000000000 «M¢) =[s@t), 00« (t) =[0, s@))"000000
s()) D PRBSOOOOPRBSODODOOO0000O0DDD 90000 T =2—-1=511
O000000000000300000000 N=511x3=15330000000
10000000000000000000000000O0 $/NO 1000000000
00000000000000000000000000000000000000
0O0/=310000000000000000000006y=090000
00000000000 NCKITOOOODOD00000D00000000000000
0000000000000000 py,0p,,0000000 J.(p)D0OO0D (p)0
000 330000000000000000000000 J,(p)00(p)00000 3.2
0000000000Ju(pyse)0 Je(p,,) D00000000000000(py)0) > 1
000000000000000000000C(p,,,,)00000000000000
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033: 000 J(p)00000 §(p)

Puso U Py
J.(p) || 8.74%x1072 | 9.54x102
5(p) 1.17 0.949

Magnitude [dB]
| |
— = |
ot (e ot

|
DO
(aw]
T

~25 ‘ ‘
10° 10 102
Frequency [rad/s]

0 34: G(p,)00O0D0DO (0D0)00000000O0 6{G(e™*,p,)HOOD)

0000000000000 J(py,)0 Ju(py,) D000000000006p,,) <1
0000000000000 00000000C(p,,)00000000000000
00000000000000

00000000 w0000 G(e™*,p,,)00000000 3400000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
000000D000000000G(p,,)00000000000000000000
sy0100000000000000000000006p,,)04(p,,)00000

3(pyy) = 0.916 < 1
0(Pyy) = 0.949 < 1
00000000000000000000000C(p,,)0C(p,,,,)0000000

gbogoboobodbod 3.5DDDDC(/’)W/O)DDDDDDDDDDDDDDD
goboobboogoooobobobbbodooooboobooooooooobooon
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1.5
I
= r
s 05
= ! ---- output of reference model
= - - aqa .
3 0 — without stability constraint

= with stability constraint

Output y2(2)

3.0

5]

0 (L5 1.0 1.5 2.0 2.

Time [s]

0 35: 000gdbobobooadn

DDC(fJW/)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
goboobobooooooobbobobtbooooooobobboooooobobooo

gbbooooobbobodaodon
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3.3 OO

DoOooboobooboobboobuoob 3e0oboobuoobooDbDbo
gboooooobon

3.3.1 0OO0O0OO0

googbobodbobuogbb ebuuubbooonobogbbooon
00000000000000000000000 [13]j02000000000 1020
DoOooboogs3sboobboobooboboboboob 200000000000
goboobbooogooobbobbodoooobbooboooooooobooon
OooooooboobobobobobooebobobobbobobbobobobOoD
Ooobob 1i20b0b000b0obooboboboobobobobobobon
goboobbooggoobobobobodgooooboobbooooooooboooo
gbobooooboboboogobooobbild wbogobbooobboooooo
0000000000000000000 —0.157rad/s0 00 4.93rad?/s?00 w O
OOo0ooooooOOoboboOobooOooboOobosbObO0bObOObObOOobbOOobbOOobboD
000000000000 0DODODOO0O000C0CC0OC0C0O00O00O0UO Booood
goo

OO0Oo0 PpPOOODODOOCOOOID20000000n0nO0DOO0ODOODOO
OwOOOODO 000 200 200000000O00DO0D0ODODODODOD
00000000000 (BDooooooo

3.3.2 0O0OOO

Dbgobuoobboobooboobboobooboobbooboobbo
000000000 MOOO 31) 000000 O0000OOoOoDooOoOoOOoOOO
a=20rad/s0 aa=40rad/s 00 000000000000 ODODOOOOOOOOO
gbobobobbboooooobbbbbbodooooobbbboooooobbobo
007, =4ms0000000 C(p) 0000 3.16)0000000PIDOOOODOO
K,OK,0K,0000002x2000000000000000C"0000000
O PO000ODOOODOO (26)0000000000@B4)ODO0OOOCOOOOO
0000000000000 000@B.16) 00000000000 ooooobooo

27



g 30 ggbobobooooboboboooon

Motor 1 Motor 2

O 36:000000000000D000D0OO0

OMOOODOODOOOODOOO0ODO00O0O0D0O0000000000p000000000
|IC* - C(p)l.000000000000000000DDDDO0000000ODO
DoOooooooogo

0000020000 (n,»)00000000000000O0O0O0OO 20000
D00000000000000000 w(t) = [n, nT000 () = [st), 0T O
ull(t) =10, s()]"0000s(t)0 PRBSOOOOPRBSOOOOOOOOOOODOO
12007 =22%-1=40950000000000000 100000000 N =4095
000000025V 000000000000 2% 00000000000000
0000006 ((=1,2)000000 «,0000000000000000 1000
O0000000000000000000000000000001=2047000
D000D0000000D0000000 6y =0.90000

3.3.3 U0

a0 20rad/s000000000NCPTOO0O0O000000000000000O00
000D000000000000 pyg /0Pl 000a0 40rad/s 0000000
00 Paow/DPaowse 00 0000000000000 J.(p)04(p)0DDODO 340000
a0 20rad/s 000000 Py g/ 0 Pague 0000000000000 Jo(pyy)) =
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Of= S ° 200
—-10 |
m
= =20
g
© L (pIWE 5
(@) 30 ce e {O_-{(j"(e N ’?QO,W/O)}
a{G(e’ k7p20,w/)}
—40 XXX 6{G(ejWk7ﬁ40,w/o)}
000 C_’{G(ejwk»ﬁzm,w/)}
-50 : : :
10° 101 102

Frequency [rad/s]

U3n0bdbbw0b00booboonbo Zf{é(ej‘”k,f))}

Jc(i’20,w/o)D8<f?20,w/):S(i’QO,w/o)<1DDDDDf’20,w/D Pr0,wje 100000000
000J.(p)00000000 Py, 0000000000 Np)<10000000O
D0D0O000000000D0C(py,w) =C(pnw, 0000000000000
000000000000 0000a0 40rad/s 000000 Jo(Pag,w/o) < Je(Pao,w/)
DDOO00D0O00D06p)BODDOO00pww, >100000000000000O
OD0000000C(pyw, 0000000000000 00DO000000O0ODOO
00 Je(Pao,w/) O Je(Paowo) DO DODODOOOOOODODO 5(b407w/)<1DDDDDDD
DOO00DDOO00OD00D0DOC(py,,,)O000OO000ODOOODDOOODODOOOOO
Oooooooon

obooooobd w,00O0Oo G(ej“k,f))DDDDDDDD Jroboon

5{G(€jwk7f’4o,w/o)}m 5'{6;(6%'“7f’zo,w/)}D c’r{é(ej‘”k,f)mw/o)}DDDDDDDDDD
OooobOoobOooboooooboooooooooooooOobooboOoooOOooDbOOoOon
ODoO0o0ooooboooooboogoo

(33)0000J(p)OOOODDOODOC"-C(pLOD0ODOOOOOOOOOOOO
oooooooo (I-M)POOI-MOUOOOOOOOODOOODOOOODOOaO
40rad/s0 000000000000 0O0COOOO0OODOO0OOCODOO0OOO0OO
O0ooo000O00ooo0o0ooooooooCcrogooooooooooooo
0000000000« O 40rad/s000 C(p) 000000 ODOOOODOOODOOO
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0 3.4: a=20rad/s0a=40rad/s0000000 J(p)DODODO 6(p)

a =20rad/s a =40rad/s
w/o const. | w/ const. | w/o const. | w/ const.
J.(p) | 6.34x1072 | 6.34x102 | 1.59x 10" | 1.60x 10!
i(p) 0.913 0.913 1.36 0.949

0C*—-C(p)00000000000000000000000000000000
00000000000000000000000000C*-C(p)00000nn
0000000000 C*-C(p)00000000000000000000000
D00000000000000a00000006{G(e™*,pyg/)} 0000000
000000000000000004p)<10000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
00000060 1000000000000000000000000000000
w000000000000000000000000000000000 C(py )0
C(pypw) 0000000000000 0D000000D00000 3800000
00000000000000000000000000000000000000
000000000000000000000000000 C(pag,w)0 CPag.w/e) D
D000D00000000000000000000 390000C(pyg.,)000
00000000000000000000000000000000000000
000000000000000000000000000000000000 [9]0
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000C(py,,)000000000000000000000O
00000000000000000000000000000000000000
0000000000000000000000000000
000000000006 0000000000000000000000000
00000000000000000 MO (31500000 a =40rad/s0006y

30



0 30 gbobooooobobobooogobon

0 3.5: 6y = 1.0000.950.8500 00000 J.(p)D 0000 6(p)

a =40rad/s
on = 1.00 oy =0.95 on =0.85
J.(p) [ 1.602x107T | 1.604x 10" | 1.720x 10~
3(p) 0.999 0.949 0.849

0 1.0000.9500.850 0000000003320 00000000000000000
0000000000000000000000000 31000006y =1.00000
00000000000000060000000000000000000000
00000000000000000000000000000000000000C
Sy =1.000.950.85 0000 J(p)0 d(p)0000 350000(3.3)000 J(p) O
000000 C*—C(p)0200000000000000000(3.4)00006(p)
00000000C*—C(p)0 H,O0OOOODOOO0O00000000000J.(p)0
S(p)00D0D000C(p)0 Ccr000000000D0DNDNONDOODNDNDNNNOOOOO
350000y00000000J(p)0000000000000004p) 00000
0000000000006y =0800000000000000000000000
000000000000000046000000000000000000000

Dobobooboood
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Velocity [rad/s]

Angle [deg]

Velocity [rad/s]

Angle [deg]

80 r |
40 ---- output of reference model i
:I without stability constraint i
0 with stability constraint .
0.6

0 5 10 15 20

Time [s]

038 0000000000000 (o=20rad/s)

25

80 !
40 | ---- output of reference model 1
E —— without stability constraint ]
0 — with stability constraint i
0.6
04 } -
0.2 | .: |

0 5 10 15 20

Time [s]

039: 0000000000000 («=40rad/s)

32
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Velocity [rad/s]

Angle [deg]

30 +
40 ---- output of reference model
— — with stability constraint (5, = 1.00)
—— with stability constraint (65 = 0.95)
0 —— with stability constraint (6 = 0.85)

0.6

20

Time [s]

0 3.10: 0000000000000 (6 =1.0000.9500.85)
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oo

Oob000d23400000NCPTOOODOOODOODOOODOODOODODDOO
OO00O0o0o0oooooboooo0ooooooooooobobOobOobOooNChTD
gboboogdbbugbbooobboobbuoobobooobbuoobbooobob
0000000000000 000000000000DO0000O0O000000 [11]
gboboboooobbbouoooobbodao

4.1 00000000 OOO0OOO NCbLT

goboobbbougoogobbbbbodooooobbobbouooooon
gboodbbodgbbogboobboobogboobobooobuooboobbo
gbobobboboboooooobbbbbtboooooobbbboooooobbobo
gobobobbbtboddogooooooooboboobbouoooooooobbobooobo
gbobobobooogooobbobbuodooooobboobuoooooobbooo
gboboobobboboooooobbbbtuooooooobbbboooooobbobobo
goboobboogooobbobbogooooboobooooooooboooo
gbbobuoooobbbuooobobboooobboouooobbobogo

4.1.1 0O0000O0O0OO0OOOO

OO00O0b00b00b0DqneR»wOO00O0O0O0O0OO0O0O0O0OO0O0OO0OO0OO0OOOOO
000000000 M(»n)O0OOO0OO0OO0ODOOOO0OO

M(n) =F'(z)n (4.1)

O000F(:) 00000000000 MODODOOOOO (42)0D000000000
0000000000000000000000 M(»nOOO0OODOOOOO

F(z) = [Fi(2), Fo(2), ... By (2)]" (4.2)
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n,0 00000000000
23400000 e(p,t)00M(n) 0000000000000

eo(t,m, p) = M(n)r(t) — Clp)(1 — M(n))y() (4.3)

00O00|We(p,t)|?00000000Jur(p)00000000000000000O
00000000000000000000000000000000000000
O0|We(p,t)|20000000000000000000000000000000
000000000000000000 p0000000000000|We(t,n,p)l?
0000000M(npOOOOOOOO0O0O00O0O0M()0000000000000
00000000000000000000000000000000(We(t,n,p)|?
00000000000000000000000000000000000000
0000000000000000000
0000000000000000000000000000Oe(t,n,p)0000
0v()000000000000 ||We(t,n,p)|2000000 »(t)00000000
0000000O0ONCATOOOOOeg(tn p)0r()000000000000000
0000000000000 000000000000000000 Je(n,p)0
0000000000

Joo(m,p) = Fo (m,0)Fo(n, p) (4.4)

0000f,(n,p)0 (45000000000 &(t,n,p)0 r()D000000 fo(n,p)
00000000

~

Folm.p) = 1 3 Gurlt)eolt . ) (4.5

4.1.2 000000000

M(n)O C(p)000000n0p000000000000e(t,n,p)0 nlpOO
0000000000000p0pY000000000e(t,n,p)0nd0000
00o000o0oo

eo(t,m, pUY) = M(n)r(t) — C(p" V) (1 — M(n))y(t)
= F"w(t,p"m — C(p" )y(t) (4.6)
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0000wt p"V)=r@#t)+CpV)y) 0000w DO0O0000 r(£)dy(t) O
00000000000000000000000000Jg(n,pY)000000
0000000007 00000000000

7" = arg min Jeo(n, pU7V)) = (VTV)'VTU (4.7)

Ooo0ovouooooooooooooo
1 & A 1 & A
V = N ch”’(t)FTw(tv ﬁ(l_l)) ) U = N Z C’wr(t>0(b(l_1))y(t)
t=1 t=1

D000n0 /Y 000000000Je(7?,p)0000000000000000
0Dooo
D00000000000000000000 Je(n,p)DO00O0O0O00O0O

%) = arg mﬁﬂ Jeo(m, p47Y) (48)

pt :argmﬁi)njco(ﬁ(i),p) (4.9)
DDDDDDDDDDDDDDDDDDDDﬁ(O)DDDDDDDDDDDDDDDDD
gobbbooubobtbooobbboogubbbooouobboooo f)(O)DDDDD
O00000000000000000000000000000000000 NCbT|6]
gooobobbbbooooooobbboooooobbboooooo f)(O)DDD
goduobobbboogooboboooobbbuooooobbbboooooo
guooobobodlboooodoobobbuooooobbooooobbuooooon

OoO000O0o0ooo0oobooOooDoOooooNCPTOODOODOODOOODOOOO

4.1.3 UO0O0O0O0O0O0OO0ODODOOO0OO0OOOODOO0

0000000000000 0000b00bO0obOobOobOoNCYTODODODO
gbooboooobon

Step 1. 00 0000000000000 OOOOODOOOO 1000000000
D00000000000000000000000000000 NCbT[6]00
0000000000000 0000 pP00000000000000000
D0OoooooDooooooD pYoooo
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Step 2. n0 pO000000000 (48)-(4.90000000000M(n)00000
00000000000000000000000000000M(n)0000
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