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Iterates of Bernstein Polynomials Over Triangles

Li Ping
(Department of Mathematis)

1 Introduction

Let T be an arbitrarily given triangle with three vertices 7',, 7', and
T,. It is well known that any point péT can be uniquely .expressed by its
barycentric coordinates (#, v, w), i.e.,

P=uT, +oT,+wT,
such that u>0, v>0, w>0 and u+v+w=1,Identifying P with its barycentric
éoordinates, we write P=(u,v,w), Clearly, T,=(1,0,0), T,=(0,1,0), T,=
(0,0,1),
Let f be a function defined on 7', The n-th Bernstein polynomial associ-

ated with f is given by

e (s Lo £ (1)
i+§(:u (n n ﬂ) 4
where

Jiiw(P)e= L u"vfw". (2)

i171k1

are the n-th Bernstein basis polynomials, T is called the domain triangle of

B, {3895

198744 A1TH NS
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Obv1ously. . 1s an operator which transforms each function / defined on
T into its Bernstein polynomials. For a positive integer m, we define the
iterate B™ (f) by B'71 (B,(f)). Let feC(T), the collection of continuous
functions ‘defined on T'. It is proved!'! that if m is independent of =n, then
B!™ (f;P) converge to the linear function which interpolates f at T',,7, and
T, as m goes to infinity. ‘

In present paper, we shall determine the uniform limit of the iterates

Bl (f) as m tend to infinity both in the case that Lim™ =0 and Lim™ = oo,

n-+e 1 n-rm

And then we shall prove the saturation theorem of Bernstein polynomials.

2 Notation and lemma

we express the set of functions defined on 7° by Cr(T) in which the fun-
ctions have continuous partial derivatives up to r order. For simplicity, we

define the operator D by
5] (6] o \*
D:=(5r 5 )
w

where the # express the transpose,
Lemma 1 Let feC'(7), Then for any points P,, P,eT with P, = (u4,,
v,,w,) and P, = (4,,v,,w,), there exists a real number re(0,1) such that

f(P1)=f(Pz)+(P1'—P2)D.f(-p*) (3)

where
Px"-Pz’ = (o =1, Uy =, T T )
P*:=(1-nP, +rP,
Proof Consider the funtion g(#) defined in [0,1]

g(t)::ftpz'i't(Pl—Pz):] (4)
By Taylor's theorem with the exact remainder, we have :
g(1) =g(0) +g’ (r) BIECED

where 0<r<{1, In virtue of (4), we can rewrite (5) in the form of (3).
For a function f defined on T, if there exists a constant M such that
[fP)-fP)|<M|P,-P,|
ithen it is called that feLip(T), where P,,P,eT with P, = (u;,v;,w;),i=1,2
and
1Py =P, 1= [, = 2,0+ @y = 0) "+ (w, = w,) 15
If feC’(T) and there exists a constant M such that
| (P2 —PILWDfPy) -DfPHI<M|P,-P,||P,-P,]|
for any points P,, P,, P, and P, in T, then it is called that f6L1p @
we can also prove that if feC*(T), then feLip'(T),

e 20 e



Lemma 2 Let feLip' (T), then there exists a constant M such that

Bl E) —f(P)l é%[u(l—-u) +u(l—v) +w(1—-w)]

ProafsWeite Py, ; 1y for (% -fn_ li), (i4j+k=my. For P,,;,, and

= (u,v,w), according to lemma 1, there exists a real number re(0,1) such
that
BB ) = F BV R 3= BT
= f(P) + (P12 —P)Df(P)
+ (Pyiss—Po(Df(P*) = Df(P)) (6)
where P*=P+r(P,,;,,—P). Multiplying both side of (6) by Ji,;,,(P) and
then adding up the result, we obtain

BRI <P,,;,k—P)[Df<P*)—chP)]J:f,,-,AP) (1)

iti+k=a
because linear functions are invariant under B,.
Since feLip'(T), there exists a constant M such that _
| (Piyi,u=PYIDF (P ~DF(PYI|SMIP;,;,, = PI|P*- P|<M|P,;,, - P|
Hence from(7)we have

IBﬂ(f;P)-—f(P)IéAf 2 lIJiqisk-—P{zJ?eiak(P)

ititkh=n

M 7 [(i-u) ?—0)2+(-§~—w)1]J§,f,k(P) (8)

i+itk=a
It is easy to verify
E: (—‘_H) i hk(P) u( )
i+itk=n
Similar equalities hold for the last two sum formula in the right-side of (8).

This completes lema 2,

3 Uniform limit of the iterates B\ (f)

Theorem | Let feLip'(T) and Lim™ =0, Then we have

n-+oo

LimB ™ (f3P) = f(P)

-+

aniformly on 7',

proof According to lemma 2, there exists a constant M such that

M

B, (fsP) - f(P) \—[u(l-—u)+u(l-—-u) +w(1—w)]

By the linearity and positivity of the operator B, and the famijliar equalities

e 21 e



_B,,(r(l—r);P)=(1—;’E-)P‘(1"'1’), r=u4,v,uw, (855

we get

IBL‘*" (fs P) —B’:(f;P)lég(l—i)k[u(lvu) +u(l—-0) +w(1--—w)]
n 1
k=0,1,2,---, Thus we have

]B':.'(f;P) —f(P) [ =

E[B;‘I(f;f’> _ Bt~ (fsP)] )
k=1

M[ A i 3 1 k=1
<—lu(l--w)+v(l-v) +w(l-w) 1-—
: [=(1=7)

i3]

n

Since Limﬂ=0, it is obvious that Li‘m[f—(l——i—)n]=0.

n-o N 1o
This gives theorem 1,

Theorem 2 Let feLip'(T) and Limﬁ=oo, Then we have

"-rc0

LimB3(fs P) = uf (T') +0f (T,) +wf(T,)

B
uniformly on 7T,
proof According to lemma 1 expending f(T,), f(T',) and f(T,) at points
2;.i.., We obtain
P SR s (T = B I (D
LT, =P, IEDFRD = DR )] (10)
where
: Prs=i im0 =R, i 0k e | 158

Since %T.+?i; T2+%T, =P, ;. , from (10) we have

Lf @) +Lf @)+ 2 f @ -f P

3
=Z L (T.“P;,I.k)[Df(Pt)_Df(P:.I',k):I
t=1

n

where e; =1, ¢,=7 and ¢, =k. Because f€ELip'(T), there exists a constant M
such that
[T, =P DIBREED) = Df (P50, ) INSMIT, =Py AIPY =P A SMIT, =P

thus we have

A & S
L@y +dpay sk f(P,-.f.;‘)’
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e R G )

Hence we get .
luf (T ) +of (T +wfT —BM (fsP)|
<M[u{(l-w +v(1-v) +wl-wl
By using the properties of Bernstein polynomials and (9),
we get

luf (T D +0f (T ) +wf(T,) =B (fsP)|
1"
gﬂf(l—ﬁ_)

Fl[u(l—-n) +o(l—v) +wd—wl

for all PET. Since Lim-T- =co, it is casy to know that

-ro

i 1 m-1f_ .
Lim(1- 1) =0 2
Theorem 2 follows (11) and (12),

the following theorem shows that the condition f€Lip' (I) can be replaced
by feC ().

Theorem 3 Let fEC(T). we have
(a) I'f Lim{?—:O, them Lim B™ (f3P) =f(P) uniformly on Toie

PR -+

(b) if Lim-™ = co,then

n-ron  ib
Lim B (f3P) =uf (T ) +vf (L) +wfd'y)

uniformly on T.
Proof Because the convergence of Bernstein polynomials, for an arbitra-
rily positive number: e, there exists a positive integer k such that
|f(P) —g(P)|<e, for all PET
where
9(P) =B, (f;P)
clearly, g€C*(T), hence g€Lip' (7).

If Limﬂ=0, then in virtue of theorem 1, there exists a positive integer

o M

N, such that
| B (gsP) —g(P) |<e
for all PET and n=N,. thus we have

8 23



| Ba™ (f3P) — F(P)|<|Bmi(fs P) —Bi™ (g B |
+ | Bi™ (g3 P) —g(P) | + |g(P) - f(P) |
<3e
for all PET and n=N,, Hence we get (a) in theorem 3,

1f Limﬁ—:oo, then according to theorem 2, there exists a positive integer

‘1>

N, such that ,
| BA™ (g3P) —ug(T ,) —vg(T.) —wg(T,)|<e
for all PET and n=N,, Since the function g interpolates f at T,, T, and
T ,» we have :
B s Py = ufi(T, )= v AT ) = wfiC, )|
=|Bi™ (fsP) —ug(T ) —vg(T,) —wg(T,) |
<|BS™ (f3P) = B™ (g5P) | + |BL™ (g3P) —ug(T,) —vg(T,) —wg(T>) |
<Ze

for all PET and n=N,, this gives (b) in theorem 3,

4 An application of theorem 3

When f is an univavariant function defined on [0,1], the saturation theorem
was given int*), For f€C(T), we have a similar theorem.
Theorem 4 Let f€C(T), then the equality
Lim n[B, (f;P) - f(P)]1=0

holds for all PET if and only if f is linear on T.

Proof Clearly the condition that f is linear is sufficient. we only nced
to prove the necessarity. Set

a,:=sup n|B,(f;P) —=f(P) | (13)

where the sup is taken over all PET. If there exists n such that a,=0, then
we know that f is a fixed point of the operator B,. Hence f is linear on
T'. Without loss of generality, we suppose that a,>0 for #=1,2,3,.., From
(13) we have

| B, (fsP) =f(P) |< an"
for all PET, thus we obtain

| B2 (f5P) = BP (fsP) | <22, k=0,1,2,-, (14)

e [()4]

] is the integral part of (-—-1-—~)%

a n

for all PET, Let

)=

e |

¢24.
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romF (14), it is easy to get

(B D) R =g TN O (15)

for all PET, Since Lim_a,,=0 and

() ]<(z

)%a,,= (a,)

we have

and

F: 1
Lim ™g, = Lim [(_1 )‘f]a,, -0
n-+e N n-rce a,
In virtue of (15) and theorem 3 we get theorem 4,

The author is sincerely grateful to Professor Chang Gengzhe for his dire-
ctions,
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23 9,74 0.87 1.51 1.50 rh i
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2 FH R R R e S S AR R K f % nm
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B EY Tc(p=0) Tc(mid) a b c

Ba-Y-Cu-0O 92 93,5 2 H
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Ba-Eu-Cu-0 80 84 %A

Ba-Gd-Cu-0O 92,5 94,5 %44
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Ba-Er-Cu-0. 90 91 2

Ba-Tm-Cu-0 90 91 |

Ba-Yb-Cu-O 91 92 %1
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Ba,NdCu,0,_; 79.5 88 0.3854 0.3915 1.177 PdE, TE%E
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Ba,SmCu,0, _, 89,0  93.0 0.3845 0.3899 1.1702 2,2 BHH,TEX
Ba,EuCu,0, _; 77.8 82,0 10,3850 0.3901 1.1733 2,1° HH,ER
Ba,DyCu,0, _, 91,5 92,0 0.3810 0.3873 1.1652 B, A
Ba,GdCu,0,_; 83.6 90,0 0.3832 0.3893 1,1696 2,1 BEjH,1E3S
Ba,HoCu,0, _; 91,5 92,5 ,0.3810 0,3924 1,1648 2.9 M, E%X
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[ avi
: B AH B8
Ba,YbCu,0, _, 83,5 90,0 1,0087 0,8395 = A
53—

ik 2%

(a)

i ApLQ) (005 (1162/(122)
2 ‘
o (07)

fir4 ffy 20

1 WEEAEAHOFZ X SRR
(@) Ba,YCu;0, 5 ~(b) Ba,YbCu,0,_;

e 61 o



# 2 Ba.YCu,0, , :BATHES

d (nm)

hilel SRET FARXT BRI %

WHA R
010 0.3888  0.3883 70
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f1] Newman, W. M., Sproull, R. F., BESH%ER, HiENi 5B ERER
M, FEsifgk, Jbig, 1984, 297—301,
[2] Foley, J. D., Van Dam, A., Fundamentals of Interactive Computer

Graphics, Addision-Wesley Publishing Company, California, 1982,
279—302,

[3] Pavlidis, T., Algorithms for Graphics and Imagl Proclssing, Computer
SCichI ]J[.3357 RDCkviHS, 1982! 379—389-

Three Dimensional Dynamic Displays

Chen Xuegian

(Department of Radio and Electronics)
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[l 3 4R B AL AN AT A FZ0 10 L T NE S, FEf5 B —R A — S L3Sl —E R — 2 —
MW, AP — 4RI i, WBE AR, MINAZERK b, KT 9,045 1y 3T %I
26 Tk 1A 2 B A M 4 B 1) 7 PR IR R JE v

BRI A TE M BN B, Zam AREE [ R HE R T ARMLE R, BAF AE 4 Th A
FRET AT it » BHREZE + 338, 2 NAE %R 3T MEHARE (6,>9.045R8) 41 FE
IR R (E2) .

Hios

W T IR J54 28 IO 415
(184248

ADMS

5 A 2 7
(1.8—2. {248
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W : i

3 i IR A (18425460

o
FE L RAE R
B2 RAh- —~—Jf>t'{1‘lef|-J}i Ikl 22 ﬁﬁ?;ﬂr’ﬁ%ﬁ[@

2 BRuEaHREEEAEENEERRLE RS

AR FAEEES 1820 {Z4ERTB R, WHEE + A3, MANAER 6,>9,045 31 3T X
éﬂﬁrﬁ*ﬁwM%H,F%#ﬁﬁﬂﬂuMﬂ%%mﬁﬁ,ﬂﬂmﬂm‘ﬁKﬁﬁﬁﬁ
MR R, RARBERIER.

2.1) BE, RABRERTWEET

2.1.1 ®BE

RIS WRE RN SagedtgE, PFRBIE, LR K AR SRS, 2SR
Pk C RSN, FE58%NA., SHAASHE. BESE—BE2-5%, CH R
FESL DU R AN AE 30-509 Al BTG -—3EiLAE s ROR. BE/NT 0,02mm; NgAcrE32—
55° [a], 3R /ANT 1,68, (+)2V =56- SM,ﬁ”Th,mﬂuﬁ%MEan—959A b,=8.833,
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¢o=5.219R, B=107,02°, &5 W ILYEHE R M8 Ah M LR B T, o0BE SRR I & Ay
¥, % 3T BLRAET. ERPIUFERNHLETASRBK, CREEL T, BEME 2
NE fiR#ES GREARNE) . ERABENHE, BRTENS KGR ERH .

1) BEE AT

ERHERTEE, SOAMEMIER, Sy 460, 582, 745, 985, 1060cm™ ! ZLANI 4 |
SHAFIE.

# 1 WEGLSIER

1 2 3 4 5 6 7 8 9

Si0, 58,12 58,09 56,87 58,80 56.35 60.22 59,44 - 61.78 = 61.66
) 0.30 BED2 10,325 H0L26 0,03  0.05
AL,O, 18,58 23,50 18,48 . 18,27  #8:15 235k | 03,20 2188 & 21 81
Fe@i o 4,80 0. 160, #di30 480 o F5.97  “B0LoY coadif() « SIS 10u56
MO SRR 00sRe i e~ (D031 s 05035 % 10,08 % = 0501 0,05 0,05
MgO a0 0,71 2.76 2,04 DNed 1,02 0,16 0,98
CalLes =3 00 08T & 8200, ey 31720 43030 SN0 ST st OO 100 850, 53 411 38
Na,O 12,28 14,58 12,87 12,77 12,1041 12,49 14,16 12,02 1L e
K;O 0,05 0,02 0,03 0,016 0,08 0,12 0,26 Db
M3t 99.08 98,34 98,51 99.35 100,01 - 96,24 98,24 97,91 99,87

£ 6 (O) FAFH T2

Sii 1,9344 1,9965 2,0008 2,0470 1,962 2,0600 2,0380. 2,056%, 2,081

S| a 0,0656 0,0035 0,038

Alm  (0,7009 0,9488 0,7666 0,7498 0,707 '0,9344 0,94i9 0.8795 0,868
Ti 0,0078 0.0006 0.008 0.0068 0,0008 0.001
Mn 0,0008 0,0033 0.0008 0,0008 0.001 0,0002 0.0014 0,001
Mg 0.,1081 0,0359 0,1448 0,1056 0,147 . 0,0010 0,0082 0,049

Fe 0,1432 0,0045 -0,i264 0,1228 - 0,159 0,0060 0,0344 0,0326 0,007
Ca 0,1133 0,0033 0,1205 0.,1182 0,158 0,0283 0,0004 00,0215 0.050
Na 0,8329 0,9717 0,8780 0,8621 0,818 0,3309 -0,9419 0,7947 0,802
- K 0,0042  0,0008 0,0013 0,001 0,0033 0,0027 0,0115 '0,024

. LARECRENTE, 2. RMBIERAE NN 3.l BC RIS, 4,508 5 CREIRE,
5. EFELE M S (R Green 1968)5 6. 5hili B=FRAR/NUSBEGSE RIS s 7. HEEL RS AR T A UG BRI s 8. A B A
HEARRKE: 9. XENTIEEEENAES G (EWolfe 1955 .

Jhda: 1, 2, 3, 45 HEINOIRES 18—20{ZERITEEENOMEE; 6 .7, 8 FEANUEES 1.8—2.4 (25 ] (B R0 e pk
WE, :
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a,=9.70}% .b,=17.71 § ¢, =5,52} . B =105,59°,

IR AR Y B 5-40% [, e T 3T AR A EEE, oG . MR A, 15
AR ARG DA B e R . RANLR CRIIREE . e R
WA N MIAE 3, RIS BRI . SR (5 S R e 4

1) AN 2SS 2000 R

AR IR A I B A AT R 0, 1IN e Bk INR BL 47 430, 480, 640, 775, 990,
112333 (cm™ Y LT SNBSS . 4hkD7E LT 455, 500, 670, 752..968. 11343 #
(R ZLONR TR R Il . HINAT Jiq 450, 635, 880, 965, 10703 Hi 2L /NUL IKCIF R A% 4 .

2) AR R IR 450 i

A S AN R A E PR R R S BB AR R 2, B 1-78 %
4 18 {04 ﬁ'jf"jfjf/f% (8=, 95 jJI"_L‘lK‘EﬁAQJHJh i1 DA F'Yﬁ)gﬂ‘;ﬂ?ﬁi, w A AT
HENKEN, BERART KRS, & RIX ARG I %s BB AN NIKEME, WA
TR ) SRARGIREE Ik,
2.2 FEFEHRRERSHREET

AT RAEE, BARIE, ARUERT AR H U-Th-Pb 3 55 WiEF 10 4~ HER% {00,
B — Al R AR O 24,24 {247 (CHBBAGE 3 1985) 4b, L1 b % 18—2042.41:IHJ & %.
FCAERIRATANE A2 B AR B2 Ll UG I A BHR R L AL T B 4 P B 32 86 3 U-Th-Pb 3 7
— B L3 AR /51994, 68Mazid, i, PR BAKRKTHES 18-20 {ZAEM i HUFTHe 5
B, W IR IR A B AR K,

fE LR sE, 161 4 K-Ar SR 403, S REER L 1.8-2.4 {ZAEMEATHBL, TG 3
BHAERUL T - 1o 7 {CARRE DR . SR ASA A T 2 v e B S S0 e 40 e L e s
MRS, AT B 7 A T B R LB S 4 o R 22 A ALY FyFest
S AT Dy PR N AT S5 SR I Sl B A
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£ 2 MINEETHINSHEE

1 2 3 4 5 bl a7 8 9 10

Si0, 50,37 43,26 50,93 49,69 50,66 44,01 55,03 54,78 42,36 57.73
Ti0, ¥ 0,24 2,62 * 0,13 0,36 0,27 1,945 0,02 0,03 2,06

Al1,0, 10.48 11.23 10.89 1,46 4,55 10,35 7,60 7.60 11.24 12,04
FeO 1851 13,050 744628 ,82 11,48 SIS S6M R 06" 9,52 1318 6,57
MnO Qa0 3 SEOR0 A8 0 6 =001 4 TSR0 5B SRR () SOARESH S g o S0 S

MgO 10,44 11,36 15,77 6,25 17.6;1 14,19 8,88 7,64 14,50 13,02
Ca0O 3570111,67  6.30 2,99 11.50 11,49 12,92'-11,44 “11.45 1,04
Na,O G270 13183 4720 358 20 S IGHERITE SRS S48 YT SN0 8
.0 1238 S e R S SESR 0T 2 O 007D : 12063
Mf 100,14 99,28 97.40 99,41 97,58 100,13 100,13 99,75 99,45 938,06

2 23 A4S

Si 7.2010 6,3773 7.1770 7.6849 7,1664 6,4246 7,6829 7.7189 6.2305 8.14
Al¥  0,7990 1.6227 0,8230 0,3151 0,7591 1,5754 0.3171 0.2811 1.7675

Al '0.9673 0,3295 0,9856 0,0336 0,2053 0,9337 1.0161 0.1820 2.G0

Ti 0.0258 10,2005 0,0136 0,0836 0,0289 0,2132 0,0025 0.0034 0.2223

Mn 0,0155 0,0159 0,0051 0,1236 0.0158 0.005 0.0034 0.0177

Mg 2.2242 2,4960 3,3116 1,4405 3.0668 1.8473 1.6046 8.1795 2.74
Fe 1,7672 11,7201 0.6841 2,9749 0,9638 1.8158 0.9413 0,8065 1.0881 0.76
Ca 0.1480 1,9740 0,3003 1.2702 1.566

Ca 0,4459 1,6952 0,9509 0,2016 1,4431 1,7974 0.6644 0,1614 1,4966 0,16
Na 0,5670 0,3048 0,8543 1,7984 10,3298 : 1.3356 1.8386 0.5034 1.90
Na 0,9871 0,7900 0.4463 0,0724 0,5404 0.7164 0.47l81 0.3471

K 0,7517 0,2321 0,2015 0,1413 0,0357 0.1386 0.2104 0.12
s 1AM BCTIRE 2. AW B SRS = B 8. il B CRRNCEs 4 BB 530 ”'lirmr:?ﬂilrrlﬁ'a;,

G R R SR B B s T RN BCH R S IRBEIR s 9. ML B HIRG FUE S BE s 10 ARitk 2N, Tk
H-¥ (W.A. Darr, Rock-Forming Minerals).,
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KU, TGRS SR, B/ S B A BE IR BT T788m, JLrhanas . AR
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g SRR + AR WAL G FRFORIR AR RSO E, GES5R
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4 STREHEER

1E LR W AR [ 3R I R 10 7 R (R A Tt s iz M4y 8T RL AR, H ik
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ZEEHBRR SRSy 0.49, FAYZEMBELEREE 11C/Km JE ) 4-TF B £ F k4, S5HK
)11 7 AR B A JBOAS M MR FE 4 AR 2 . SESE 3T T4 RE 1925 B2 755 PR A3 25 JR PP 1y 4
ET iz —. :
' F 3 KPIL—BARK 8T MEREEZE b, R
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C MK S

B AR 5l /A 9,048
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a L = Biefe Uk 3 9.060
AEADEE
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SEER G
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LEBEE S

R A5i9=05
Bl — 220 giee
RS R R ) 9:02b
B = g ) 9.054
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I IV AT B W BRI EE AR O M BB + A, BRI . MU IUH . WA
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Sempk, PETEA—ER—R—EIL— sl S R R BE . AR, BR
B
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I 28 A — AR — I T — 358 a7 HE 1 388 ) IR T 7 I EL 2B R T . S50 A T 4T
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DL R A A, dadl 3T RIS 5 AR,
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[ 1] #MAKEEE, REAd, LIRERSERS, Jbat, Wbk, 1979, 62~75,

[ 2] b A2 B ot iffr,Dé{i}dluiﬂlbwmmﬂlms Ak R TG IR S R, AR B,
Bl H i, 19804, 122~142,

[3] sk, kFER, & hﬂ:) R, UiER, 1982, NO 4, 275~282,

[4] S, fEBSEEARIS2ER, 13 (1983) , 359~366,

053 ASZ. MR HI%, Bl PEEEEAKEER, 14 (1980 ,550~
558,

L6 kil sRBZE PRI, PR F\sH‘HH——Hx/‘d\a 7,9 (1979) ,550~558,

Minerlogical Study of High Pressure Low Temperature
Metamorphism Zone in the Dabie

Mountainous Jizodong Area

Zhou Daozhi Ge Ningjie

(Department of Earth and Spece Sciencces)
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EX 1 KT M= [m,  J6C*%, i i T —2sar ¥,
1) 1 E'F‘fLrQM) :

I(M)_lmcrlxni?\ M) | ' : (1)
2) WRAF R 6 (M)

3(114)%1@?2" |2, (M*Hy | (2)
) s /NE A o (M) :

g(M)Aﬂm |2, (M*M) | /* (3)

ik A ) SRIBHE M 0% § MGTE |- FRpsIE G M 2 O 030 ¥ B 16
Bl
BB AT, 5 B R

4) IIMII.—m?g Z‘lm (4)
5) M|, =5M) ' (5)
6) llMllm—ma‘: Zlm (6)

I<i< Ao

B8I 1 XFEMATB, R AB, BAAEX, Wi

r(AB) = r (BA) (7)
S 2 JENE M L. FREREE NG L TEE,
' r (M) <|M]| (8)
. o (M) <r (M) <5 (M) €9)
BIE 3 XFHEMEAR B, % 4B, & _
|4B]<[A}-|B] (10)

EX 2 G()%ﬁ%%%m@&ﬁ%,ﬁdm$AQHW,HﬂWMXﬂ%%ﬁﬁﬁ%R
R u])cfeu_lrﬂj& g:ls)n -28x(5)% {ligs ;
G (s) =Pdiag{g, (s)}1<;cn R (11)
WIER G 4 (o) g 34k 6 b B P ‘
AL RO AR SRR B 0 B B R G (5) K 35 1 HM,NHH$MR
WMARGZAIRRL.

M?HA%%§%,ﬁmﬁWWMEﬂmmmﬁM%WXﬂ —A> n dedmoN n 4ediy
W 2R R G TR, F0 n A HAs B R Gk il e, 2RI K ()

K()=R- ‘d;ag{k (e il B (12)

D) 28 G000 A 1 s B B0 A L 2 4 30 5
G () K (s) = Pdiag{g, (s)k; (s)} 1 ccaP 43
I G (s)K (s) = Pdiag{l + g, (s Ve G e e B (14)
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H () = Pdiag| 9 '}';'('.'S(')sk}'ili(’f’f & S pAn 15

Hic
P= (a,,az,---,a,,) ‘ (16)
Pei=riyienra) ] “an

W H . (s) FIERHN

= - g;(-f)k.'(-"}__ T
Hila) = E 14+g,(s)k;(s) ks

(18_)

HAEMME 1 Fras.
HERAGW &I, RET BRI
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