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Abstract

The market today is a harsh environment for new firms introducing new
technologies into it, because users of existing products have already constructed a
tough network which cannot be shaken easily. On network externality, previous
researches only analyzed the condition of one new product competing with one old
product. However, in reality, there are often more than two products competing with
each other in the market.

Based on Jassen and Mendys (2007), our model further discusses the outcome
of the competition between two new superior products and an old inferior product.
Consumers have different preferences of the quality and network externality of a
product, and buy one product in each period. The outcome reveals that there is no
stable equilibrium solution, when three products co-exist in the market. Stable
equilibrium solution exists when there are only two products, the best one and the
worst one, in the market. The product with middle quality cannot survive.

Also, old products can still possess the most part of the market when the quality
differs subtly between new and old products. But when the quality of new products is
apparently higher than that of old products, then new products could take over the
whole market. We discovered that the quality difference must be greater than 0.125

for new products to dominate the market quickly.

Keywords: Network Externality, Dynamic Analysis, Market Evolution
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LRI L0 70 8 EGERE 1S ORI A TS IR

HEFIE A N RS P R T RO o PR T
FEEIT 01 G0 T S 5 SRR I PR g BRI T
T [ (P T 5

U1l Farrell and Drezner (2008) 4% » BIRFRER HER A Vi - IE"A e
HEENRAI o R R BT EHPL YR o T IR P o g
1EJJ AR PR T [flﬁifléﬁipjf—lj]m’ BT AS PF”HT”QJﬁ 9191 iy Hiw
[EA SRR o i B gﬁ@»ﬁ s3I R U E S A Jikm RENEY
EIRGR - SN R E LIRS o I R i RS IR«
%E@ﬁ%ﬁﬁ@ﬁﬂﬂﬁﬂﬂ’iﬁ@%%@ﬁ%ﬁ’H5%W”$ﬁ5?ﬁﬁ%¥ﬂ@¢i
B [ R -

Farrell and Rabin (1996) MRy ¥ F'[F EREHBR (signal) pYEHELAY [ER Y HHGR
R U BR[O R
P R T T TR PSR  E
ERIAPRURAL o PRSI LA "cheap talk ; » H e fiELF R
E\J@i@%‘ﬁ’ o TVEEHE T %E’ﬁﬁﬁﬂ\iﬁﬁﬁg};@? 5 "cheap talk | fi J?ﬁ'}ﬂ%?}ﬁ};
HEHS o B p[1 > PRI EERE 3:]@2,!?‘1:_1')?]1# (be understood) MEAH%‘EHH (be
believed) o XY {1 Al J A ?\ﬁmf\: Eﬁ[ FITJ[%.:E\J[“?“J *‘iﬁrﬁ nb (prisoner
dilemma) - Fl&dj: Fo'ﬁvf? FYR PR ST E ) (battle-of-sexes) » H»iﬁiﬁ}%?ﬁq“ (ERH
EL o PI’EI Elﬁ FEFAUR N LR o
AR EJTJ : ;t:r—TFu Hflrﬁ?lp\/%‘:%lﬁg[ﬂ S R  T
SRR 1 OSBPSE » EREABPYE - ) - R A
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S5 APHERLZND ™ A g B0 A O R Py
T E Flfﬁﬁf}%%{ﬁﬂ‘l‘?:‘:%ﬁ%"%ﬁf*[ P Fr=pu e Fgﬁﬁ“ P ﬁ”nlsrm@ Ry
Tl/ﬁujﬂl . S’za e “ﬂfﬁ I—Fu#ﬁ%df%ﬂ H &= ﬁ iiFIHIEA,j/;l % *FIJFKWI =,
) U A Lﬁlﬁi B FEZVFJEIV@E%FEFIWE&E REji Hﬂfﬁ[ 1% EGH V3SR [ ]

FF] o

B i SEVEA S G S R S b - Banerjee and Fudenberg
(2004) %ﬁiwp} "[IZUHR (word-of-mouth learning) , U5 EY - e fpitif i By
PSR T R B PIERE  PVRYAR - L SRR A R T
== SR iﬁ’ﬂ' PR 0 [ R A B i P MR g iV iy
FAOTERS o [EEP AOHTR Y RIRER S S RV R
HOG e b9t ﬁ, PUE) P R R I ORI PO R A T
B AL (reporting biases) T T [ - 2 S ASHERR O E - @ E T
R TEFTHET) FIEL > I R (herding) 3 ﬂiéiﬂfo

AN ﬁ]’Tu F A Al ot ?‘fﬂ'[ﬁﬂﬁﬁﬁ?@%@f% ’%’J’(ﬁ?jﬁ{ﬁ”B?F]T’E'f”?ﬁﬁ‘wjfe?,‘f&'l o 1S
Rt Bt iadiiN ™ PO o B PR MV E e T E YRR S SR
r j = Goolsbee and Klenow (2002) & 1997 = % %‘;[ESZIEI@%:’E'J%’;’%EE[E] R e
LE iR FJ Ejt] FUF‘J’EJQ*’TF[L f J?Flfﬂy VIR g (AR AR B ﬁf
- E_q{)%?l-é tl[E\EﬁLEE[:F Fufq'F[ » Xl ﬁ"‘(% rF;l_K[;"% F_H [' _Efll @?IFJ[M?%\[?FILH [PII %E@
E[ﬂ%ﬁf«ﬁﬁﬁf’i& £ R Bl W ﬁq, KilE J;EBF EA AL I
PRV AR L R Fﬁa}[,y 5 o R R T
TR R 071 H (intensive user) {1 - 7 F", bh LR RS TP -

2.3 7|5

& IEF” ~oE kI RE F[J]Fﬂ,a £ %IK/IEIF' @&Flﬂ PP [/»[ﬁmﬁc ?Tg A i*r"ig_lﬁ@
R o [ s e (RS, PORRRL T L - SRR I B
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U T~ TR R R B R G T ERT O T 5 i T
SRR (P 8 BRI ) - 5 )
YR SR R B
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BRIl TS BSERE IFSR I ) BPTLE (5 o 8 A

I il BT B IS ) (RGN p o R AR ST
@ TR R I S o IO LR R i Ve et e A
PIPIsk > BIEPR R RS R D T 0 o o T UK PR ORI B2 ST

TISEHEN= TR G - FLUPIE RS - SEf T DI F e ™ -

I TR S A T2 A1 R B
AR = Tl DR p U5 T o il 0 R BRI R Ry o STl a
Wb o 7 R TR 2 TS TR SRR
AL > P~ 2 0= H G I > BT ra i il f BT (R - b & G G o
AR o O i BTREE o (PN O fEFEA o R [ e i
TSHEE T a ~ bRYEFTE fAHE > T - EAEE R FE ), -

INERE P i S R e N TR AT 3 T i e e i e i
AR T i S S

U;,ﬂ(t):V+a.qi+ﬁ.X:, i=ab,c; t=1..k (1)

OREIE Vtﬁ,;fﬁj,ﬁ,ﬁ Uﬁlij g Jf/['[r[]jfl %T[Eil THIZESIIHIEYR] » 2 Ff'”ﬁ
BT PRE =y » FRIRSTII o - M { EIRSR R A 2 v
WA < TR Ra b~ ek H g’ 53 HIE = ik N TR E

f’ﬁﬁ;ﬁfﬁﬂj& N FF[[}I@’F@& ;J@JIIF]H} ) qa > qb > qC ) f@r‘ﬁ}‘} ﬂﬁ#@ﬁﬂﬂ;—é?ﬁl‘y F_JT%] [ £,

> I R BT £ Pi*““fWW%ﬁ’Eé ﬂ@ﬁw
[ A U oy 21 (S S T é;ﬂﬁg;ﬁv#“ s ..%*o,zuu‘% %
%%l?g]% FETRRA €T ﬁ‘;]é:Fl JﬁFiﬁgbﬁ?“Eg Ffﬂufr[?ggng 177 £, F%';‘—\L_:
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0" -0°=0"-0q"=Q > 0" —q° =2-Q o x/ FEFVUI = SFI 7] e
-gzﬁlﬁﬁ ]F"}&[F’—‘,t@* ’

Y xi=1, 0<x<I, i=a,b,c Q)

T 5 T A SRS B SR SRR T R
GRS » [IONRER 1 Tk - T H o SRR SRR T )
BRIR S HEG - TV E O 2 A S L P R R
BN SR 03 i ST - [ YR B VR R
@‘%F‘JF‘%II g RN R e N T

(v a ™ B 55 HU[*%ET A EE Fﬁg@r’r i 'ﬁsﬁﬁ ”'Fi’*
EL ﬁJ‘HUf‘qu B i (EERERCR R i g SR
I%':osasposﬂsw;' ﬂ%:i—m[ﬁ”%fu— AT

%@ﬁp%ﬂﬁé 1% FH'J i (t=1) pup ) F F Al

x,, =0, j=ab, x& =1 3)

mjag_,f;a%@ﬁ Ff#,@ﬁzt BV FEL iﬁ&@)—’»};ﬂ,ﬁyﬁ;@ﬂr;ﬁt F”T i s BT F
fﬁ'fﬁj\?[b?ﬁﬁ@iﬁ%ﬁﬁﬁ Rh L R ST BT i T AR o
(e (4) [N HBLELE 00 (t=2) FRREIS |y ovpost -
VA E RSP (Rational Expectation) fiv ?Ca‘\F:'I‘[’FfI = T e

(t>1) Ff > 5 il PR A o PR ()28 a s -

10 $|€MH[ LL[['J/éffl[Elmzﬁi_ﬁ ,? = ; { YFI " EEE W“&i@ﬁgﬂgg[‘% E/TEE%FFE'E”E
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E[u, ,®x J=v+a-q'+S-Ex;, i=ab,c; t=1..k (4)

EIF TR T A R S EE A e R T R

= E il TR R lﬁEr:sz P SENEETER S ]

AT Ay [ EEESR R | R (SRR R IR L EE ] - 552 | (. B) Tpf ifie
?{ ’—Er[ 'j;r—w—l\#k)_}i},-f Eﬂj "AfEE i@{—ﬁ:’f#

Via-q+ B EX 2via-qt+ BoEX, j=ab. )

(42811 > st | o PR 8t 5567 V000 o gl T (B -
(VRLSEF o T TP B )5 S, AT 5 o ] o R g ]
AR (x') I > ST (B

| Definition 1 MSfRE, | |

Hi ™ SIS o = A (BX ) o EL A e -

(@ = I[E{%fj (a, B) Iﬂﬁ;ﬁ”iﬁﬁl"’ > fEE =Ex' A E:EF—IEJT’YB Jrﬂg\f

E[U. ,®|x ] i=ab,c:

(o) SRR (AR (AR > Bx =x > i=abe - o
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32 MERH

A P PO OB 1 KT~ b G IR
R OISR | i s

a-c iff a-(q*-q°)>p-(ExS —Ex}), (6)
b-c iff a-(q°-q°)>A-(Ex{ —EX)). (7)

[0 A T SIS 91 o £ TSR B~ B R R
S [l 5

arb iff a-(q"-a")>p-(Bx —Ex?). )
%{"EJ* fﬂﬁﬁ'bﬁ;& Pﬂ]j{i (a*aﬂ*)§TE :IE@:FFFI‘!I’ «ZH £[Eﬁ II JF== = [ C[;-Fh’tr .

axc ift o =p (BN TEX) ©)
@ -a’)

(ExS — Ex})

brc iff o =p  —t ) 7
R =7 (@ -q°) 7
. v e (B —EX)

axb iff o =p ~——7 8’

iff o =p @ =) (3
RS SO B SRR o SRR AT T SR - (1 s
AV R A L ff[’sfj‘ J M Kj 23 Proposition 1~Proposition 2 Efiﬁéj‘l?r% s FHE6)
(7) ~ )RR = AT YT ECEE: il il T S O e DR o
(i~ B SRR ~ o ERARHIES AT 1 b SGE67) ~ (T7) ~ B)ITA HF TELE

fiHE1 Proposition 1 = =9t + 7 F U SIS £ S i v st s 0
‘]ﬁfﬁd . Fr[’Sf Proposition lﬁfj’ﬂﬁﬁlm_ fglﬁgfﬁ[},[ﬁjﬁﬂjﬁ'& (B FF'#IT PSS VIS
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| Proposition 1 M =R IE(F |

(@) E T i SR st S AT ST sk I EXC —Ex) >0 >
j=a.b o BHLH R f -
(b) ¥\ 7% R (e W02 ST T R BRI
B RS BT e B > 173
Proof :
(8) [11(4) ~ (5)7° T STAPIS BB R0 | OB (PR i
E[u] , ()] - E[ug , ()]
=(v+a-q' +f-BEx)-(V+a-q° + B-EX)
=a-(a’ —q°)+ - (B —Ex}), j=ah. ©)
() fuy- Fa-(q' —q°) EBEHig* >q° > q SR SR
EX; — EXJ <0+ SIE I (e PR PrRiea ] R - (97 iy o
B+ (ExX{ = EXO)H A% i 5
E[u, , (O] E[u; 5 (1)]

=a-(Q'-q°)+ f-(Ex/ —Ex))>0, j=ab. C)

FINLS H A 17k -

U ST F o BT T A R i A
P BT R I RS it L B )
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B L SR R T, o
(b) [T FIRIII B AT F) Ex — Ex) <O > B flyRf 2. = - BT
Ex{ - Ex} <0, Ex{ —Ex; <0
= 2-Ex{ - (Ex{ + Ex?) <0,
(oY Exi =1, Ex? +Ex) =1-EX})
22 EXC <1—EXC = EXC <§. (10)

[E(10)78 48 A% VI i [ = 53 - J}Iﬂ%‘j | (I
AT il o S R R R lthE,’iE!j»gJﬁEH[ﬁﬁﬁﬁT‘\

P N I =

Proposition 2 r%\lﬂﬁﬁ'fﬁ"‘i'fﬁﬁ'ﬁfh |

a

_qb:qb_qc EQ 5 qa_qczz.Qﬂ\ ;o (6)~ (7))~ (8)= :‘_\I;I/%:{arg

R

it

SRR

Ex’ — Ex Ex’ — Ex} Ex’ —Ex’
T b S May T =My, o =M (11)
g —q g —q g —q
HII= BT TJII :
If Ex)>1/3, then m >m_>m,_, (12)

" Farrell and Saloner (1985) HI‘EJFEﬁ]hFV VY AR ':EJE%FFIE [J’Zﬁ{ﬂﬁgﬁﬁﬁ[ﬁ,n PARLEY 3
{F'J’_F'L“ [y 2 SRS R o IR T [ﬂ 1 (excess inertia) | FriE Fﬁ’!, et ,]&HJE

AR ’J':’f‘ﬁﬁ%ﬁ’?fﬂ NIEE [[Eéfﬁ 39?@@[ E[Ugﬂ?h?ﬁ[ Er;{i‘}@ Y (excess momentum) |
IE' 'i_¢’r§'f'J (1B ilﬁ%}ﬁ}?ﬁq ]E”Ff;@ﬁyvfﬁ 7]“#5 EJES T RARIEI SN F’sﬁ e =
Sl ST -
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If Ex)<1/3, then m_,<m_<m,. (13)

Proof :

[IE(67) ~ (77) ~ (87)= VT LRI » e RIS il ik F['fﬁ?“
BR[Oy SIS AR -

() ()~ BRI - My > My,

Exi —Exp  Ex. —Ex! Ex{ —Ex® Ex; —Ex}

If m,-m,= = >0,
ac ab q° —q° qa_qb 2-0 Q
3-Ex’ -1
then ! 0= EX; SN My, =M, (11-1)
2-Q 3
(i) (67~ (THFURIFITYIEL - My, ~ My
 m o_m\L Exi —Exp  Ex; —Ex) _Bx -BEx} Ex —Ex 'y
ac bc — a c c - I/
q° -q q°-q 2-Q Q
3-Ex’ -1 b 1
then 7203 EX.[ 25@ m.. > M. - (11-2)
(i) (7))~ @R T - my, ~ my,
c b b a c b b a
I m,—m, = Extb —Ez<t B Extal —Ezq _ Ex; —Ex¢  Ex/ —EX >0,
9 —-q q -9 Q Q
3-Ex; —1 b 1
then ———2>0= EX; 2§<:>mab2mbc. (11-3)

(iv)  FI(1-1) > (11-2) ~ (L-3)fi (1> = (eI iast 332 1) ﬁj%l? :
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If Ex’>1/3, then m >m_>m,_, (12)
If Ex’=1/3, then m,=m_=m,," (117)

If Ex)<1/3, then m_,<m_<m,. (13)

EYH fﬁ;ﬁb@’f#“ﬁﬁﬁ 1[}9_;[’!‘ = - F”FTHJII ﬁ/ 3%4—(6) (7)~ (8"
A?iqgﬂlﬁ H[ I/)[\‘E[gf‘[‘rf‘FFI , :"LAI ﬁz’/]’:# P Iﬁ% Bl .

AL Tl 6T~ (7) ~ BV Y 2 s fﬁ@ﬁpﬁfjﬁ [ 5T i
[ﬁj[}d ’ [/[[qgﬂl 3 qg‘l[l 4 ~ qgﬂl 5~ qg‘l[l 6> ﬁqﬁlﬁ/éﬂﬂ%ﬁdf{y[ﬁ\ .

A2 I3 2 6 PR

Proposition 1
1/3 < Ex{ <1/2 1/2 < Ex{
Proposition 2
1/3 < Exp ' 3 [ 4
ex? <1/ 5 ' 6
ﬁfh,ﬁ%F‘Jﬁnﬁfcéﬁ# Fiee = 55 - V%ﬂnyj Fwﬁﬁﬁﬁﬁﬁ’7ﬁﬂ
SO AR C I ] RS ST = A R

il piAd & 2 R i< Proposition 1 FEIASTUH ¢ i ] (i He = 5
o VIR AT 51 = PORHERD Pt -

A 3l Ex) >1/3 2" 1/3 < Ex{ <1/2 » WIS R [F—Ex; = x{—A% " AR

F( Ext = 1/3 ]EHJ? Gl Proposmon 1 2] - i C@FFF i% e S N l"‘ﬂi*ﬁ
T oISt a%@ﬂ AR A A N IE'&IHEfET il ‘ EJEIE' Proposition 2 " fiy
Ext =1/3 - Ex{ =1/3 > @fﬁ I ﬁwgﬁfb@ﬁ ARSI

2 SLREM - (FEE U
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(I2)F0Frs > (6°) VR FHAHN(T) ~ 8= VR[> S(T)RLATRG(6) ~ (8)FH ="
IR Ty 95057 e B ED = 0k il sk« O 1 7 T s
RS - /'%I%Hﬁr@waiﬁn WS - SR #@rr H 2 ak
fif T BRI > S DR A Rk - fpha~ b
o fHIEISY U= 7 3 £ aﬁ;ﬁ! iﬁ,F[ i x7 s fllax b= b ~ o SRS PURY

Ehiﬁfi%b%:#,mﬁiﬁﬁjﬁ*’ x{ 3 Flib ~ ¢ BRI £ Ik £ cﬁ;ﬁ [

ﬁEJg'K’ Xtc 014

EIEFCEEEPF# %Fl* FTAKET S5V~ Eﬁ @'3}{?’”‘ ing=N 10 (/pqg\m

B 3 Exp >1/3[ 0 2 13<Bx <1/27 4 Exp >1/30 > 2 Ex{ >1/27
= iﬁﬁfﬁglﬁ'ﬁjﬁ?j? il = fﬁ@ﬁ#,ﬁ'ﬁ‘}ﬁi} i it

%%m@mﬁwwﬁ@@%?’ﬂﬁﬁﬁﬁ—fﬂ=ﬂ—Wjﬁ’Fﬂﬁ%
(13)7ps :,pﬁ;};ﬁ[puﬁn i DI S RS R n’*[ﬂtwﬁﬁf cﬁfﬁl HES
B )t Ve Eﬁ ]1 cISF'[@ Z/[[qgﬂ

b C AR R BRI B R £ o (I SRR R SR
¥ [l -
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RS > IO T b T T SR LA o 2 PERAERTIED ~ e AL T
wrﬁ 1 T E R b & LV E « IRF) FIfa~casdk & Vil fiih
IR QAR b A R T R 9t
a~ b ABCS IS R R bﬁgpﬁ# [ Ea~ cw@ﬁ;}ﬁ:“ Frsr
am baEN I A E b S T VT o SRS - I 6 FITEIE A s ey Y

[

b9t o B S Flre & i 1#‘3« PHREZ ST - TR AR a ik
HErp R ;'fﬁefﬁi%‘ﬁﬁﬁﬂ‘[ikzwj‘?a@ﬁ[h SR F—‘ Plﬂ:T E}‘Flﬂ 95 i
BIF R v I T R = gt o iR ak il o [T R i -
FETRL S B Agre e il g3 ) TRt TR Y e & il IF'T}’EZ%JE

af 90,1] g —2£ 1] of —2 1]

'3 a’ '3 a’
| Ex; — Exy | Ex; — Ex;

o & bfe t
<
0 , 0=
0 1 0 1
B B
W s ExP <13 13<BXd <1/27 Al 6 ExP <1/3[ > S Ex{ >1/27
= Fir il = i R

PSR i) IR ik [ 7 O 18

Proposition3 "= B IR o e PR |

12 I ek O e 2
f’ﬁ%&ﬁ ark Fﬁ#p‘?_{ﬁg il ]’;’T} PHEZ S5 V- e
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1 1 1
ExX’>—, Ex‘>—, =>Ex®<-. 14
X 3 X 3 X 3 (14)

Proof :
FI1 Proposition 1 H#1Ex; >1/3 » ='#; Proposition 2 fﬁiﬂﬂq&ﬂ 3~ q\%\l 4 frang st ﬁ
AR EX, > /3.0 o N 2 e il AR (BXE + B+ BXT =1)

Fr[’sr:

Exf’>l, Exf>l, Exf’+Exf>£.
3 3 3

Ex® + Ex) + Ex{ =1=> Ex} =1-(EX; + EX/),

O

Ex} <1-

W | N

)
X

|TTh,

S SO Y R AR S T TR
Bt | T I FORf 8 Rl 5 B s I i 2 1 1 s
HE|2 {115 2 @ ISR 2 0 R S
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SIMET SRR I

ST FHFRIGEL R 5% TP 2 2 i
L B3 S 6 1> 0 S B L O 1
F 3 A A

_A

23 ExO > 13R  K R Ry

Case 1 Case 2
Ex? > 1/3 Mo S 3<Bxp <1/27 Ex> > 1/3 Mo 2B > 12
a _ Q a _ Q
t b a XNT b a
2-(Ex; —EX) 2'(Ext —EXt)
xtbzl—xf‘—xg X\ =1-x2 =X
x¢ £ Bz Ex X =1- 3
2-Q 2'(Ext —EXt)

% 4 anﬁﬁvﬁ@@m%ﬁﬂ$wﬁﬁW

Case 3 Case 4
Ex> <1/3 Mo 3 <Bx <127 x> <1/3 Mo 5B > 127
a_q EX{ —EX a_Q
t 4.Q " Ex¢ —Ex
x\ =0 x, =0
Xc_Exf—Exf‘ W1 Q
¢ T t c a
4-Q Ex; — EX;

£ > 37| Definition 1 [[1Ex' =x' » i=a,b,c iUl & - T )
EIE TS o IR (Q) R AR S B il (e e 2

(x50, x¢ )= (%2(Q), X Q) x¢(Q) ). (13)

2 AT 1 AL T B Q) SIS 7 I e
W IR Y
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1 1
09 09
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L7 L 07
*, 08 | * 06 |
xf 03 xf 05 |
€04 | € 044
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03 | 024 |
02 I 0z I
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i | i |
’ 0 003 Eer 0o ’ 0 03 2o 010
¢ o
[ 7 Case 1~ = TEIF}I{I#IHJIIJT}' [f' 8 Case 1~ = f?'&fﬁfllm l",JTZ'f*‘
[QET_FEFIW@[%? ?,’Lﬁ%‘ﬂ Bﬁ#[m@l’“’? ﬁlq@a’]'

Casel » > J‘;Fﬁl{ SEEE (Q) L9t &a@@ﬁuﬁ@lﬂ [Fll‘g'xﬁflfﬂ: ﬁ'ijgﬁg )
-t I/Pﬁ—ﬁ&l?fﬂp Jﬁ‘x ﬁ’ﬁ— ) ﬁsﬁ@%ﬁlt['%l 7 ~ qg‘ill o M%IH[ » = ,E@’:ﬁl{lﬂj ]”JI‘}:Pg
IR BT A Q VY E e - HIBRUA R RL S R o bR ik
AU o 1 HREE D) = ’E@Fﬁ#[ﬂjfﬂ?}:ﬁ% I HEZ 55— > [ f§Proposition 3
1 R b e T RS 5T = (B = > 1/3) » SR 1 [
HI JE ”FJFF S R Q I/ﬁfj,bgff[{ ]FFEJ—:@F HEEZ V- ,ﬁ’srqg‘w\q\g\l
8 =2 Proposition 3 ¥fb AEFPF[YEEFH [F"} i~ F%J S F 5 il {%J q?aﬂm Jﬁhgfik’?f

b [l Eﬁ?ﬁ?’?‘/%%@_ﬁjﬁ °

Case 2 ™[~ BT 01 58 » 553 PSRN O (53050 - I 9 1= 2
B ifa]T) (= AR B (Q) I Qo VY E R E ARG ] L v
Bt 1A VG < 1O 2 GO T 7 R B Qg V) - T

AT ST IS RSSO ST i e -

15 _ .
Qg = 0.072675

16 _ .
Qqy = 0.072675

26



(Ext >1/2) » 5Tl O LRV A RSl S [ 53 ) Mg syl e - 5 i

[ O SRy T PV I o
‘_ % % X ez
1
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07
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% 054 |
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03
02 \
01
" o 005 op 010
2
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It A [ A
— AT O ‘_X? KT T By
14 1
05 - 05
02 - s 4
07 | 074 i
x'; 06 : x‘; 06 I
05 | 0.5 |
x5 04 \ 5 04 I
03 03 |
0.2+ I 02 |
017 | 0.1 |
" _D 01 QL; 02 " _D' 01 ler 02
Q Q

qggﬂ 10 Case4E§ ) Fﬂ:ﬁﬁ‘]ﬂ‘ﬂ“ﬂ?}
BT TR !

[ 11 Case 4[5 > [k il ik
B TR A

qgﬂl 10 ngl 11 (4[] Case 4) fﬁJﬁ%ﬁE@E?UE@@?ETﬂa N FHJEE . AF,IPL[#[@@—;

7 Case 3 AU+ 2B BUREFEE (B0 <38 - £ Bxf <1/2) - o
ST R ok SO N ™ 5 i -
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U (Q) BHHQ,, B - A fjg BB < 18 315 7 Definition 1 % 43

TR s HA LA S uJﬁFF,E}Eﬁ [ TR R AR e B 5
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