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Abstract

Ghang, Geng-cher’s article [3] described an interesting problem: Let P be an in-
terior point of known triangle Ty = AA1B1C1, A1P, B1P, ﬁ)’ intersect B1Cy, C1 A1,
A1Bq at Ay, By, Cp, respectively, to obtain a new triangle T, = AA;B,Cy. Repeat

the process to obtain a sequence of triangles {T;, }, and discuss the convergent rate of
sequence {T,}. Gang’s idea motivated our study of the problem: Let point P and a
triangle Ty = AApByCy be on the plan, connect P with the three vertices of the tri-
angle Ty = AApByCyp to form three triangles and then construct the circumcenters of
these three triangles to form a new triangle Ty = AA;B1Cy, and inductively obtain
the sequence of triangles { T}, }. We define the “almost linearly convergent rate” of se-
quences and explain that this rate’s behavior is similar to that of “linearly convergent
rate”. We found the convergent region for the triangle sequence {T, }, the necessary
and sufficient condition for which { T, } would converge, where it converged to, and
that it had “almost linearly convergent rate”.
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BA T GRBUIKAL AR L FRG B R —RNIRET EHE 4.6-3, h = 1 HURLEUE. FA BEdS
h < 11E=2 {T,} WRHI TSI R B 1) 2 BT E R0, TS A SRR REGER £ /&
ATHEEE G 2 R LU R O8I, RSB R BB S, T R R ISR, i ow
VR BIA% 1) 2 IR A8 IE.

2 B SmE
Hf4 T E— =M% AAgByCo, —EBE P FILLF A
EF 2.1

1. 2 F: R2xR*>xR?> - R? F(A,B,C) = O,0 % ANABC Z4M0. & Tp -
R? x R? x R? -+ R? x R?> x R?, Tp(A,B,C) = (F(P, A, B),F(P,B,C),F(P,C, A)),
TEE 2 Tp L

3. /\V\}EQE\E@E%%Z% AAOBOCO/ Ai+1 = F(P/Ai/ Bi)/ Bi+l = F(P/ Bi/Ci)/ Ci+1 =
F(P,C;, A;), Bt F %y Ll 8 2858 L.

4 2 A{Ty} = {DAWBC}, HFFFI{T(j,n)} = {Tiyan}, j = 0,1,2, TR A =2
TFFE3.

5. HEZ 2.1, MERE Tp(T) = Tipq.



1: Y9 5B = B E R R A% B B,
H M Ratsh P 7 AB, BiC,, A, FHIIRIT, BE APAB;, APB,C;, APCA; HHE T
BEAE,
REF 2.2, FAGHE Ty BIAEREL A int(Ty), BI I = int(Ty).
EH 2.3.

Sin(ZPAiBi) = Sin(ZPAi+1Bi+1), Sin(ZPBiAi) = Sin(ZPAi+1Ci+1),
Sin(ZPBZ'Ci) = Sin(ZPBiJrlCH,l), Sil‘l(ZPCiBi) = Sin(lPBZ;HAH,l),
sin(ZPCiAl-) = Sin(ZPCZ‘_;'_lAH_l), SIII(ZPAZCZ) = Sin(lPCi+1Bi+1).
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B P c1WE, WE 2, B A, & APA;B; BISMNEE,

B;P

Sin(ZPA,‘B,’) = Zﬁ,
i+1

HRIZ sin FIEF, 7115
Bp . :
, sin(£PA;B;) = sin(£PA;;1Bi1).
2Ai1

sin(£PA;+1Bit1) =
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PA . — PA; PB .. = PB; PC.. = PC;
FIE 3.1 PAy = 2sin(ZPB;A;)’ PBjy1 = 2sin(ZPC;B;)’ PCit1 = 2sin(ZPA,C)

F5HA.
B P el aE 2,

PA;/2
Sin(ZPBZ'Ai) = Sin(ZPAiJrlCiJrl) = 71/,
PAj 4
_ PA;
PAin = 2sin(/PB;A;)’
FIHEAEE P eI, P e I RERAr 35BS &= O

EF 3.2. 2k = sin(£LPAyCy) sin(£/PByAg) sin(£LPCyBy) K h = 1/8k. XA k = k(P),
h=h(P). % P % ER, Al k, h Ry & 8L

g < .
318 3.3. % P RTE ABy, B,C,, CA;, b, 1% P el=int(Ty), Bl k> 0.

%Eﬁ. k = Sin(ZPA()CO) Sin(ZPBoAQ) Sin(éPCOBO), WE;H;EPE@%E%QZ%—‘, :%B&ﬁ, ?_'1‘5[
k,h > 0. O
A% 3.4. H Burden and Faires [1], & {a,} /& nlgl;to =d < (0,1), T {a,} 41
WemE 0. XM d By {a, } BIMORUHE B (asymptotic error constant).

E K 3.5.

L {bp} BI=MEFFF) {b(j,n)} = {bjsa.}, j = 0, 1,2, B RARMENAL, A FidAH R
Eﬁ d, B lim [MHE) | — dj = d € (0,1),do = di = dy = d BB {b,} ZICRGHEE
ARPE (almost lmearly) WL RS L.

2. # (PA,}, {PBy}, {PCy} WIFAMEICRLE] O, BIRE= f AR FI (T} R ETERE5]
{An}, {Bu}, {C} HI54URIE) P 8.

An+1
an

EF 3.6, T75% lim T, = P FoR lim A, = lim B, = lim C, = P, { {T,,} theEdliA
P.

3.7, i, n RIEBIFAEE, j=0,1,2

1. PAiy3 _ PBiyz _ PGz h( ) > 0.

PA; PB; PC;

2. {PAjian}, {PBjian}, {PCjran} HIHURL (2D HEEFEBTFI { (h(P))"}.



3. H# h(P) < 1, A1 {PA,}, {PB,}, {PC,} WM ROE B ¥ A Fhsn el H. lim A, =
lim B, = lim Cy = P, R lim T, = P, TRER {T,} % {A,}, {Ba}, {C} #5868k
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1. W0lE 3, [ 4, 1B 5. HR4%5 2 3.1, Bl n] LALE
PAI—H—H a 2Sin(ZPBi+in+]') !

*ET%KHE}E 2.3, sin(ZPBi+2Ai+2) = Sin(épci—i-lBi—i-l)r Sin(ZPCH_lBH_l) = sin(ZPAiCi),
sin(£PBiy1A; 1) = sin(£PC;B;). HANZ 13

1
SSin(ZPAiCi) Sin(ZPBZ'Ai) sin(lPCiBi)
VAR 2.3, FAM AT LL1F E 8sin(£LPA;C;) sin(£PB;A;) sin(£PC;B;) = --- =
8sin(£PAyCy) sin(£PByAy) sin(£PCyBy) = 1/h(P). # PA; ;5 = h(P)PA;. [FH#]
# PBj.3 = h(P)PB;, PCiy 3 = h(P)PC;, 13#.

PAjy3 = PA;.

2. HEH 3.7-1
PAj = PAjy3/h(P) = -+ = PAjy3,/(h(P))",
lim (PAjy3,/(h(P))") = PA; > 0, 8 {PAj, 3, } BIMURL (D) L SFER {(h(P))"}.

G122 {PBj 3}, {PCiyan} HIMRL (AL HEITRFEER {(h(P))"}.
3. BEAh(P) <1,j=0,1,2, HEH 3.7-1 A5,

Hm (PA; 3(u41)/PAjyan) = h(P) € (0,1).

n—o0
H lim (PA,a/PAy) = h(P), I {PB,), {PC,} 51 (PA, ) ¥/ & T LI RICE
FEAESE. YHIEE 3.7-2 HUEIAR

sy PAran = 0, i, Ajyon = = iy, 4w

F¥ lim B, = lim C, = P, #{ lim T, = P. 0
n—o00 n—00 n—oo

REF 3.8. KA EH 3.7-1 IHE, TlFiRE h(P) K =4,



3.2 MU=METFI

NTE A5 3.10, 51H 3.11 2 5(HE 3.12 F15(H 3.13 ZRFERA E E 3.14, {H/H 55 FHFEAH.
RIEERR, Arg1E =5 [ FEAIERH.

EF39. ELLTE 3, 48T, L £X; ,PX;p BERAEMMA, X = A,B,C,abe NU{0},
Hop s AARA R A

513 3.10. DUBHFET 2 1F, P AEAN R BIRE WM LA PA; 1 1 LPB;A;, B8 £B;PB; 4
M /PC;B;, B LC;PC; 1 Fl L PA;C; BIRARUITT.

# P el Bl ZA;PA; 1 = (t/2) — ZPB;A;,

/B;iPB;.1 = (7/2) — ZPC;B;, ZC;PCi 1 = (11/2) — ZPA;C;.
# P el Al ZA;PA; 1 = ZPB;A; — (T/2),

/B;PB; 1 = (7t/2) — £LPC;B;, ZC;PCj 1 = LPA;C; — (t/2).
% P e g, Al ZA;PA;41 = ZPB;A; — (1/2),

/B;PB;.1 = /PC;B; — (11/2), ZCiPCi,q = (71/2) — ZPA;C;.
# P ellc, Al ZA;PA; 1 = (11/2) — ZPB;A;,

/B;PB;.1 = /PC;B; — (11/2), ZCiPCi,1 = LPA;C; — (7/2).
# P eIy, Jl ZA;PA; 1 = (m/2) — ZPB;A,,

/B;iPB;.1 = /PC;B; — (11/2), ZCiPCiq = (11/2) — ZPA;C;.
# P el Il ZA;PA;4q = (1/2) — ZPB;A,,

/B;iPB;.1 = (7/2) — LPC;B;, ZCiPCi 1 = LPA;C; — (7t/2).
# P elllg, ) LZAjPA; 1 = ZPB;A; — (11/2),

/B;iPB;.1 = (7/2) — ZPC;B;, ZC;PCi 1 = (11/2) — ZPA;C;.

7B, Lp &1t B; Hﬁﬁﬁé\ﬁgjﬁ, L % PA; ZHHIELR, M % PA; Z 85, Bl Ajyq %
APA;B; ZSMERL. 5858 P 1E AiB; —Ml, % P B8 A; 15 Lg ZAUK, WE 6, Q A EIN

PA; —B4. — ~~ ~~
A PAZ o 27T — PBl'Ai o . PAi+1Ai
/PB;A; = R A T —
XA % L /& PA; I EELR, BT LAAT LIS 21
A/-\A
T— % =7 — /PA;1 M,
R

ZPB,’AZ' = 7T — 4PA1‘+1M, 4PAi+lM = 7T — ZPBZ'AZ'.

LAPA = — (% -~ 4PAi+1M) )
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FHE RSB P fEANF R /B, PB;, A1 Z/PC;B;, /C;PC; 1 Il ZPA;C; HIRE

1.

51 3.11. & AA;B;,C; Z/MNEZE O;, RIlig3E 1 £ 3.

¥ P, B; 1E C; A; [RI{AIRS

¥ P, B; 1F C;A; BRI

& PESMEE O N

£LPAi1Ciy1 = £PBA;

ZPAZ'+1C1‘+1 = 7T — ZPB,’AZ'

# P fESMEE O; 5k

ZPA,‘JAC,‘JA =7 — ZPBZ'AI‘

ZPAi11Ciy1 = £PBA;

#1

# P, C; £ A;B; [RIHIRF

# P, C; £ A;B; BAIFF

# P fESNEE O Y

£PBi1Ait1 = £LPCB;

ZpBi+1Ai+1 =TT — ZPCiBi

4 P fESNEE O; Sk

ZPB{+1Ai+1 =TT — ZPCiBi

£PBj1Ait1 = £PCB;

#2

E P, A 1F B.C, [F{IFS

P, A 1F B.C, Bl

# P fESMEE O

£PCiy1Biy1 = LPAC;

APCiJrlBiJrl =7 — ZPAiCi

4 P fESNEE O; Sk

APCi+1Bi+1 =TT — ZPAiCi

£PCit1Biy1 = LPAG

5| 3.12.

#*£3

O



% P, A; 15 B,C; R, Bl LPC;, 2By = ZPBiA;.
B.C, 8, Bl LPC;y2Biy0 = 7 — LPBiA,.
( iA; IR, ]l £PA; 2Ciyp = ZPC;B;.

# P, A; 1E
* P, B; 1£

% P, Bl' E EiAi gfﬁ”, ,E\IJ ZPAH—ZCH—Z =7l — ZPC,BZ

e S =
# P, C 1 A;B; R, HIl ZPBj 2 Ai» = ZPAC;.

e L3
# P,C; 1E A;B; 2, Al /PB; ,A;.» = m— /PA;C;.
5|#3.13. L TNE4EE6 HE.

P 7[E O; A

P 7£[E O; 4h

Pecl

LAi1PAip =71/2— /PBi 1A,

LA oPAi 3 =m/2— LPBi2Ai)

Pelly

LAi1PAip =7m/2— /PBi 1A,

LA oPAi 3 =m/2— LPBi7Ai)

P € Ilg

LAi1PAi 2 = £PBit1Aip1 — /2,

ZLAioPAi3 = LPBijpAitp — /2

P ellc

LA 1PAj = 11/2 — /PBi 1A o,

LAij2PAi3 = LPBijpAitp — /2

P elll,

ZLAij1PAjp = £PBi1Ajp — /2,
LA oPA; 3 =m/2—~ LPBi A

LAi1PAp = 1/2 — /PBi1Aiq,
LA oPA; 3 =m/2— LPBi2Ai)

P e Illg

LA 1PAj ) = 1/2 — ZPBij1Aiq,
LAioPAir3 = ZPBigAitp — /2

ZLAi1PAjp = £PBi1 A1 — /2,
ZLAioPAir3 = ZPBipAisg — /2

P € Ilc

LAi1PAjp = ZPBi1 Ay — 71/2,
LAi1PAiyp = £LPBi1 Ay — /2

LAi1PAjp = /2 — ZPBj11Ai4,
LAiPAir3 = LPBigAiyp — /2

#4

P E[E O; A

P f£[E O; Fh

Pecl

/Bi 1PBijp = 1/2 — /PCi 1B,

£Bi1oPBiy3 =1/2— ZPCi3Biy

Pelly

/Bi{1PBj, = /2 — /PC;i 1B 1,

£Bi2PBiy3 = LPCi2Bitp —1/2

P e Il

/Bi1PBj, = /2 — /PCi ;1B 1,

£Bi19PBiy3 =1/2— ZPCi3Biy

P el

£Bi1PBig = LPCi 1By —71/2,

£Bi9PBi13 = LPCi3Bjp — 11/2

Pelly,

£Bi11PBi1o = ZPCi1Biy1 — 1/2,
£BiaPBi3 = LPCijBitp — 11/2

£B;i11PBijo = /2 — ZPCiy1Biyq,
£Bi2PBiy3 = LPCioBitp — /2

P e Illg

£Bi11PBjyp = £PCiy1Bip1 — 71/2,
£BiyoPBitg = m/2 — ZPCiy7Bit)

ZBi1PBi iy = /2 — ZPCi{1Bi 1,
ZBi2PBitg = /2 — ZPCiyyBis)

P € Illc

£Bi1PBiyy = m/2— LPCiy1Bit,
£Bi1aPBi13 = ZPCi3Bitp — 1/2

£Bi1PBiyy = ZPCi11Biy1 — 1/2,
£Bi1aPBi13 = LPCi 3By — 1/2

#5




PYEE O; N P ¥£E O; 5k
Pel £LCi1PCiyp = /2 — LPA;1Ciy1,  £CioPCiyg = /2 — LPA;15Ciyp
Pelly | £Ci1PCiyp = LPA;1Ciy1 — /2, ZCi1oPCiyg = LPA;3Citg —1/2
Pellg | £Ci11PCipo =m/2 — LPA;1Ciy1, Z£CioPCiy3 = LPA;j15Ciyp —711/2
Pellc | £Ci1PCiyp =1/2 = LPA;1Ciy1, £CioPCiyz = /2 — LPA;17Citn
Pe, £Ciy1PCiyp = /2 — LPA;j11Citq, | £Ci1PCiyp = LPA;(1Cipq — /2,
£LCioPCiy3 = LPA; 12Ciyp — /2 | LCi1oPCiy3 = LPA;3Citp —1/2
P e, £LCi1PCiyp = LPA;11Civ1 — /2, | LCi1qPCip = /2 — LPA;11Ciyq,
£CiyoPCiy3 = LPA;7Ciyp — /2 | LCi19PCiy3 = LPA;12Ciyp — /2
P e L. £Ciy1PCiyp = £PA;1Cip1 — /2, | £Ciy1PCiyy = /2 — ZPA;1Cit1,
£LCioPCiyg =m/2— LPAi17Ciyp | £CioPCi3 = /2 — LPA;17Cit2

#*6

EH 3.14. # i e dF A BB E DOYEEET A 1E, Al
1. T; — T, 3 % P8 S

(— (3/2)m, (3/2)7). 0; IR R B HHIZ=
2. #Pelflg; = (31/2)

HPelly, Hl 6, =—(r/2)

# Pellg, Hl 0; = —(rt/2) —

#HPelle, Al = —(rt/2) —

HPellly, A0, = (n/2) —

# P €1, lJe (1/2) —

#FEPcllg, Al 6, = (r/2) —
3. 6 =0; =6, =6,

Eﬂﬁmﬁ 91' - LAI'PAZ'-&-S =

— (—ZPB;A; + ZPC;B; —
(—/PB;A; — Z/PC;B; + /PAC)).
(/PB;A; — /PC;B; —

(/PB;A; — /PC;B; + /PAC;).

(£PB;A; + ZPC;B; — ZPAC;).

(—ZPB;A; + ZPC;B; + ZPAC)).

ZBiPBj3 =
FATE R e A 2.

ZLCiPCii3 €

— (£PB;A; + ZPC;B; + ZPA;C;).

/PAC)).

Z/PAC)).

1. FofMHRIES 3 3.10, 513 3.11, 51 ¥ 3.12, 51 F 3.13 HI45 152

H P c 1k,
LAiPA; 3

= LAiPAj1 + LA PAjg + LAi o PAj 3
7T 7T 7T
= (5~ £PBA) + (5 — £PBiaAia ) + (5 — £PBiaAisa)

2

- (% . 4PBiAi) + (g

— ZPCiB;) + (g — ZPAG)

- gn — <4PBZ-Ai + /PCB; + APAiCi),



[FIEF AT LA /B, PB;y5, ZC;PCiy 3 MIFRR, T3
LAiPAiy3 = £BiPBj3 = LCiPCi5 =0

= %ﬂ — (4PB;A; + ZPC;B; + LPA;C;).

2. FIEER]{SE P 1, P c Il H P7EIE O; b, P € I H P 7£18] O; MBI~ [A] [ ks
6; {1, K% £PB;A;, ZPC;B;, ZPA,C; € (0,m), FitlA 6; € (— (3/2)m, (3/2)m).

3. ¢ EH 3.7, (PAiy3/PA;) = (PBii3/PB;) = h(P), X £A;3PB;i 3 = ZA;PB; +
(LA;PA; 3 — /B;PB;.3) = ZA;PB;, i

APA;3Bi13 ~ APA;B;, APB; 3A;3 = APB;A;.

¥ /PC; 3Bi 3 = /PC;B;, /PA; 3Ci 3 = /PA;C;, H 2. 13 ;.3 = 6;. RIS
# 3.10,

0ir1 = LAi1PA gy = LAPAj 153 — LA{PAj 1 + LAj3PA 14
= LAiPA;i 3+ (LPB;A; — ZPB; 3A;y3) = LA;PAj 5 =0,

o, =0_1=--=0,=0,=0. O
EH 3.15. T3 ~ T, HiE R h(P).
AR, ARIEEEE 3.7 AR LAAE

Py PBy PG _

PA,  PB, PG

=N

ZLAiPAjy3 = £B;iPB;13 = ZCiPCiy3,
X

LA 3PBiy3 = ZA;PB; + (LA;PA; 3 — /B;iPB;,3) = ZA;PB;,
AR n] 15
/B 3PCii3 = £B;PC;, /Ci3PA; 3= ZC;PA;.
HERZEHA G
Aip3Biys _ BiysCivs _ CiysAigs _ n(P)

A;B; B;C; CiA; '

FIRIE =AM SSS MMME, 13 AA;3Bi3Ciy3 ~ AA;BC;, Bl T3 ~ T;. O

10



3.3

T e 3 Lot

REF 3.16. X E(j,n) % Tiys, WIEME, j = 0,1,2, H E(n) & T, KA.
EH 3.17.

1.

2.

{E(j,n)} ZWRCEESER {(h(P))>"}.
# h(P) < 1, AIEEFF] {E(n)} FasHIRE] 0; % h(P) > 1, Al lim E(n) = oo.

# h(P) =1, lim E(j,n) = E(j,0). 3% E(0,0) = E(1,0) = E(2,0), 8 lim E(n) =
E(0); fHZ# E(0,0) = E(1,0) = E(2,0) Rikaz, A {T,} #HL.

GiUliR

1.

RIBEH 3.15 HIFERA, 0 3 B IR AR = A TS R EL s h(P), SUEIREEL s (h(P))2.
E(j,n) =+ = (h(P))*E(j,0),

Tim (E(j,n)/(1(P)*") = E(j,0) >0,

Fir LA {E(j, n) } BOMCRCE BESF B {(h(P))*"}.

—+ El . . —
#i h(p) <1, 8 lim E(j,n) =0,

tim ((((P))2)"" / ((P))") = (h(P)? € (0,1),

W {E(n)} FRARMENRLE 0; % h(P) > 1, A

lim E(j,n) = o, lim E(n) = co.

# h(p) =1, AIEHER n, E(j,n) = E(j,0), lim E(j,n) = E(j,0). X EH E(j,0) =
E(0,0),j=0,1,2, RISHERE n,

E(n) = E(0), lim E(n) = E(0).

n—o0

#E% E0,0) = E(1,0) = E(2,0) NEL. FAREEE B# Jlim T, F1E, 2l
nlgrolo E(n) f£15; 2 nl% E(n) = M. H Finney and Thomas [2], M = nlglgo E(n) =
lim E(j,n) = E(j,0) = E(0,0) = E(1,0) = E(2,0), AT /H, # {T,} FE. O

PUN Satam = AR ES {T, ) R B0,

11



4 sk
41 P1EI =int(T,) RFFIBEE

53 4.1. k(P) = sin(£PAgBy) sin(£/PByCy) sin(£PCyAy).

B M4 P B, BC, CA B RE Hy, Hy, He, AIEB% 5, REESG
FR, & IS 5B, O

EH 4.2,
1. 2 GRAIEZAET = AA)BiCo ZMN.L. % P =G, Il {T,} BIREHIE G 5w,
2. H#Pecl=int(Ty) H P #G, Al {T,} FHEFH.

FEHH. &
1
ki = %\/ [1 — cos(£ByAoCo)][1 — cos(£CoByAg)][1 — cos(£AgCoBo)],
1 (ZCOB()A()) +COS(ZAOC()B())
ky = ﬁ[cos(ZBvoCO) +2cos ( 7 ) - 1},
F5[3E 4.1, 8[k(p))> KEAbFTHS

k k 1
W) < ') S sy PP =1

I’l(P) =1 E’J?ﬁgﬂ%/ﬁ:% k(P) = kl = k2 = 1/8 Hﬂ§+%ﬂ§§% %H%% P=G
A h(p) = 1. % h(P) > 1 B j = 0,1,2 I lim PAja, = lim (h(P))"PA; = oo,

lim PA, = oo, [A# lim PB, = hm PCy, = oo, 1 {T, } #EHELE|F-1H. O

n—oo n—o0

4.2 STl ol B L S

43 2 C=C(Ty) = P : {{T,} Mk}, B C BULREH; 4 D = D(Tp) = P -
{{T,} %8}, B D A HEES:

1B 4.4, TEJEAR N, REBE Ao(xa,ya), Bo(xp,yB), Co(xc,yc), H h(P) = h(x,y). X%

1<

f(xy) = {64[x(ya — y8) = y(xa — x8) + (xays — xpy4))?
x [x(yB — yc) — y(xp — xc) + (xyc — xcyp)]
x [x(yc —ya) —y(xc —xa) + (xcya — xAyC)]Z}
—{l =222+ v = ya2[(x = x8)2 + (v — yp)?]
x [(x = xc)? + (v — yc)?][(xa — x8)* + (ya — yB)?]
x [(xp — xc)* + (y8 — yc)*I[(xc — xa)* + (yc — ]/A)Z]}r

12



A BIEE h(P) = h(x,y) = 1, Rl f(x,y) = 0.
. HEHh(P) =1,

1
5 = k(P)

= /[1 — cos?(£PAGCo)][1 — cos?(£PByAg)][1 — cos?(ZPCyBy)]

b G b G- (e

:\/[1( (x —xa)(xc —xa) + (¥ —¥a) (yc —ya) )2]
V(x=x2)2+ (y —ya)?>V/(xc —xa)% + (yc — ya)?

X \/[1 - (\/( (x —xc)(xp — xc) + (v — yc) (B — yc) )Zﬂ

x—xc)?+(y —yc)?V/(xp — xc)? + (v — yc

x\/[l—( (x — xp)(xa —x8) + (v — ¥B) (Y4 — yB) )2]
V= x5)2+ (y —yp)2/(xa — xp)2 + (ya —yp)2/ I’

i FARIATTH ERMAT F(xy) = 0, FEMEE f(vy) =0, ln(P) =1. O
7 R3AMEL Ao(0,1), Bp(0,0), Co(1,0) KEEH! f(x,y) = 0 (BF h(P) = h(x,y) = 1)

T .
D:h(P)>1 |

C:h(P)<1

S:h(P)=1

& 7

K45 CHES = {(x,y) : h(P) = h(x,y) =1} = {(x,y) : f(x,y) =0}, S VIEIF-H
#HCRKD,SUCUD=R?HS,C,DMMEST,int(Ty) C (DUS), WE 7 FriER.

EH 46, ©nBIFEREE, j=0,1,2.
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HPR/BIE=AE T, ZALBP=GRIP=GEeS.

+HME#E Pe D, BIh(P) > 1;% P e D, AI=AEFF {T,} EakzE-FH.
FHHMWF Pe S, Aln(P)=1,% P e S, Al {T,} #EL.

HHWHE PcC AIh(P) < 1;# P cC ]I {T,} FaERMHEUCRIZE P B,

C=CD=DuUS. #HMEnP) <1, I P e C, 7800 {T,} Wsk % MR
h(P)>1,8I1PeD,BP{T,} #HL.

FHEH 42 B, 35 P =G, Hl h(P) = 1. HEFE 4551 G € S. (HE 7, S A Hh4R,
WG A S —E o HARAR L)

HEH 42, #PcTHP#G A W(P) > 1. WA f(x,y) HEEEEKE 2], S,
C, D WM ESF, H I—{G} C D, #(fi# HWE#E P € D, AIIHGEFEIER h(P) > 1. B
SEFE 4.2 WURHIAAARE, {T,) BHEFE. B 1 - {G} # 2, 8 D # o. 5 LA HR
C=0HS=0.

WEFE 4515 P e SEI(P) =1 BRFLEMEME. EH 315 3 Tiis, ~ T HiE R
A h(P). B4 h(P) = 1, B Tjps, = T, T RGEE. BE {T,} 8 T4

Jim T, = K, Jim T3, = K

(a) % 6y # 0 (= hEs M), HITEEH3.1415 0, = 0 £ 0 H.6; € (— (3/2)7, (3/2)n),

{Ts, } DRI i 3 i, 1B Jlim T3, = K T JE, WULEE {T, ) EHL

(b) H—FRELA 6 = 0, HEHE 314150 = 6 = 61 = 0y, Tiuzy = T,
lim Tjys, = Tj. 4 lim Tj5, = K "BTh=T =K Ty="T 2% {T.}
W BRI, BT DL Ty = Ty B2 R, NHHREES Ty £ T).
ﬁé T() = T1 %@U 6 @%ﬁﬁ%ﬂk/ﬁ (Al,Bl,C1> = (Ao,BQ,Co), (Ao,CO,Bo),
(Bo, Ao, Co), (Bo, Co, Ag), (Co, By, Ag) B (Co, Ao, Bo). B%s Aq, By, Cy 5> 5%
APA(By, APBCy, APCoAp IFML, HUAE$E (A1, B1,C1) = (Co, Ao, Bo)
Al RE AL ST, W U, Rk CoAg = CoBy = CoP, AgBy = AoCy = AgP,
ByCo = BoAg = ByP, Bl AgBy = ByCy = CoAg = PAg = PBy = PCy, JREl P
FIE=ME AAgBoCy Z AN H PAg = AgBy, {HIELEL PAg = (v/3/2)AgBy F
J&, HUSsE Ty # Th. MOE lim Tj5, = K=To =T FIE, 8 { T} R

RARE, RIS 3. (& P e S, Al {T,} EHD).

B AR P e D, Il h(P) > 1, XS, C, D MM &SR, iM% HME#E P € C, R
h(P) < 1. BHUEH 3.7 UFBRATS {T,} JASRIEMORCE P 35,

FHEF 43 22,3.,4,C=C. H#HMEH h(P) < 1,8l P e C=C, 7’RP {T,} &L
FIfAE 2., 3.,4. 18 D=DUS. &M h(P) > 1, P e D. O
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5 %hEw

B [3] & ARSCHIENHE, 1B R AR S Em U s s, B = AT { T, AOSORR R I S i
A TR T B AR

R EBELERE S, K 3.7 FIFARMEURUE E (rate) K AEHE 4.6 1 W&k R 15
(region), BIZ& HMER P € C, 7FBI h(P) < 1, AIZAEFH {T, ) Fasr gl = p 2.

RIEF 3.4 HEGMIRCRERESE, HIMEER d € (0,1). BAEHE 3.7-1. 3t
{PA,} HH=FMEH A h = h(P) > 0, FTLLE h € (0,1), EH 3.7-2 HEesEM {PA,} %
=25 TP 5 B AR U8, BIUR S (order) Ay {W"}. EUFEREFE 3.5 T AME FIALRIEULRL,
BB =2 F 5 51| R SR PR URs, T H U 5 h e (0,1).

EH 373 HiH h < 1, I=AFFH (T} (& {An}, {Bu}, {Cn}) VgL B L5
B p, B R RS RIGHR .

EH 4.6 FLh(P) = 1 MFABEMGRIFZE P e S HEH A58 C REEFEBRL - {G).
BAAEEHE 4.6 #PH C = C B {T,} WA ZERZ h(P) <1, P C. D &5 —&
W H D=DUS. {T,} ERHIFTEEMNE h(P) > 1,81 P € D.

i

275 3R
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