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Student : Hsu-Jung Su Advisor : Dr. Hung-Lin Fu
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National Chiao Tung University

ABSTRACT

There is no doubt that mathematics play the most important role in the development of
modern technologies. A student with well-trained logic thinking and the ability of modeling
a real world problem in senior high school is essentialfor him or her to face the challenge
in the future. Therefore prometing mathematical modeling abilities in senior high school
will be able to build up a solid foundation for higher education.

This thesis is mainly to study. two topics (1) Designing mathematical modeling
materials, and (2) running the experiment of inserting materials into senior high school
teaching. The first part is carrying on designing teaching materials and presentation of
solid examples and the second part is the teaching activity inquired by experimentation
and interviews. The research finds that the designing standard in the teaching material
has to follow Lesh's principles such as Model Construction principle, the Reality Principle,
and Construct shareability and reusability principle etc. Besides, in the process, we find
that the teacher who gradually values the combination of teaching materials and real-life
experience also becomes a role by predominance with leading and participating in a
discussion, paying more attention to pluralistic scenario modeling strategies, and also
raised to design new modeling teaching materials. Furthermore, the foundation of

teaching material resources which contributes to teachers participating in confidentially,



also promoting introspection and examination on teaching method, later on, developing
teaching patterns of senior high school mathematical modeling. Finally, concerning the
school provides students mathematical modeling curriculum which like research
curriculum with sufficient IT media and mathematics readings, not only promotes their
modeling abilities, but also makes them apply mathematics accomplishment to connect

and compare with developed models, then to solve practical mathematical problems.

Keywords : Mathematical Modeling Curriculum, Senior High School Teachers’
Professional Development
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Theorem 2.1: (Matching in Bipartite Graphs)

#* G=(X, A,Y) % & bipartite graph G » 2 ¢ X, Y % vertex set
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Theorem 2.3: (Deferred Acceptance Algorithm: £zt 5 X 7 & %)
- BepE s & 4 2 R R ce & rejected - § 13 % a rejected woman, do:
(1) # =4t 453 rejected e+ 2 g4 > 2§ rejected 09 2 ¢ ~w E @

IR B o
(2) & =9 2 gmpr iy > P B L 2 ¢ L @2 reject (2 ¢ s B bR @

7% i o Defer decision on her » T ¥ rejected H is 5 ¢ is ek 4 o
(3) #:E Flen> 4 5 P £ H rejected sk o
Proof of the above theorem:

A EREE AR T OAPRE Y ik eDeferred Acceptance
Algorithm #5 3|48 T_sh% > ¥54F]- © Fo§ algorithm %k pr > {12 5 Ahikze
rejected -+ 4 > PR T B BRI A R 2 adS4F 4 4 ANB A
Lt a-baAmpitan KELARa P B bt t£AETD
SRR A a ek b EEAANB Il EFFERE  ALE#E D 2T
L& €a 42 5A g4 breject - 2 16 A4 breject & > » &

"

b
f{‘r’iﬁbbbﬁ'%f‘é B’rﬂl,”"'?r g]? ]—_]% imﬁc‘é‘j" v Lbéi“ﬁé‘&ﬂ‘-" %%%i°

iii. & 3%+ R4 (P % » Discrete Mathematics)
Q: KA~ 3L AR Pl LD BB A
Ax BPEp e FH2 2B o YR SEERRLEZERY P SN - 32
R arip it = o 1A KR 0 1 B RG  ss o EEIE § AR ok R eh
A R R ?

A APESBEOE FEERBEIFUETRFLIAY -

15



[B 3-1-1-4 H (7:f 28 357 2. B ]

BRI NBEIP - ROEFEY B a2 HEEP 5 nBRRRDED 0

@ﬁ@ﬁ%p—%%mwa,m+*n”ﬁ%%%%°

@%%1%5%g%ﬁ '
: N
a. 51}&?%@%%@3 prl .
b, %t H e RE o B g d R e B AR B
: it 21
(s e s _i;i - .

L n " i R=3-=15

Fa ﬁﬁlmlﬁa%ﬁwﬁfm “F . Pl B 1 -

PREGP . nt Pl BE e i
Fo i 5-BaHmEs KBy asidce i
S, ¥ MR R A i
M, S KR P B mE e
T AL 5

AmEFEERG I~ n BRE AT g BB R At
Bof Tl o N Rl E Rt o
N=1>-B®d R4 - =% 5=1> %L %P % 100% -
N=2>-B®d 9t chheE a5 (1,1) (1,2) ~ (2,1)~ (2,2) > % 2 #S5,=3 >
2 EAEE 1 BRI FP, 5 75% -

N=3>= %@ =ehifdFiFa,% 27§67 % 1, #S,=CJ +CJ-2+C}(C +C})=16

[y

6



3 LEE 115 BR 0 F P, 5 59.26% -

nN=4>w Bigd =5 iRF T8 266 &> 5 8 ma Lk

S,=Cl+C2.Cl+CH(C2-C2+C2-C2+C2) +C(C2+C2-C2+C¥(C? +C2))=125 »

PSR EE 13140 B P, 5 48.83% -

n=5,7

S,=C+C2-C/+C5(CZ-CP+CZ-CP)+

Co((C3-C/ +C3(C; +C)+Cl(C; -C +C5 -C)y +

Bisd =i iR, s 3126/ #F A Lk

CH(CHCE+C2-C2+C3(C2+C2))=1296 » 7 % A4 1829 f6 » & 4.1+ & P, %

41.47% -

nN=6- i

7 % A 29,8498 4 F % P i 36.02%

N=7-+{¥S,=262,144 « % % 4 e > 561,399 %5 - % . ¥ P,
7

A -E T H = B N BasE e ST hoR

2ABRE e 2l o e b a0 IS R #S5,=16,807 -

% 31.83% -

iRl

(™

3

B2 egcEnd SLES, | AmiE | RbEE | L FP
1 1 0 1 100.00%
2 3 1 4 75.00%
3 16 11 27 59.26%
4 125 131 256 48.83%
S 1,296 1,829 3,125 41.47%
6 16,807 29,849 46,656 36.02%
7 262,144 561,399 823,543 31.83%
8 4,782,969 | 11,994,247 | 16,777,216 28.51%

Fiw P A - IR

DS, ha 7 i (n+D)" .

[# 3-1-1-4 H iz & p|~ B g2 =iy

@QBIAF > HzZaoksny e wn-—kzm -1 #Ec7EFk+m<sn+1-

a.

17

FEERL H¥WELoksnok+msn+1im=s 2 o




b. } it L BA e BIEE A L ASIER o
C. HETH L EEFM>02 k+m <n+ 1 HEZFZ ksnHma o
Fm >0 - kg @ k+m=n+1> Hbhiz g j#k ¥ ik &L

jrm, <n+1-

YmE g ERE- PR e @ Ti&#%{ir‘l‘ :

(X PR ERATNRD Fa ff > 4

S ERIEE i E R

Bl n| BAES, | 2ELE | RkvE | BLCFP s
2 1 0 1 100.00% | = - + =
3 4 4 8 50.00% | = - + =
4 11 5 16 68.75% | == + =
4 27 54 81 33.33% | = - + =
5 81 162 243 33.33% | == + =
6 378 351 729 51.85% | == + =
6 900 | = 3,961 . 4,096 21.97% | == =
7 4292 | 12,092| 16,384 26.20% | ==t
7 17,312 °°°60,813 | 78125 22.16% | == +1
8 33,621} 31,915 | 65,536 51.30% | = + 2
8 102,801 | 287,824 390,625 26.32% | ==+ 1

[# 3-1-1-5 HFEER& ~ B i2d = ficdy]

Fl* £ 3-1-1-4 &2 % 311505 - sE R ¢
OERKFEFRT FEEFRIFA HEzgaksn e wEpn-—k2m, -1
H@WEEnE . FRRPFaniz-@aide, 325 nER- BRI o
pl¥ se(n-1)—k=2m,-1>k+m,sn == o
a. tEEARmRA NN EEE A AR
b. &7ty m>0> 2 k+m <n> HZZ ksSnHa = o

Fm >0 FrE- kK@Ek+m=n-HpEq jZK7 B Lj+m; <n-

@OQF BN BEARL

18




a. N=2kEF n=k+ke i B 590 2 FREIFTEFTER S EBR

L=
" g

o

b. Nn=2k+1 P > n=2k+1 T2 #Bd =5 H PRV EFEL KD

L

L

c. n

AR o W BB D RS > T EER A BT o
B ARG AT B E T RIS R 0 T BT Bk g
T i 4

4L o

=1
e
JE‘;

[:x): &4 é/g Richard (2008); Robin (2008).
Definition 3.1: (Parking Functions)
& f s HEFErandim{l,.. nipit: B8 ={0,...,n-1}ehdfice B
@ik AR R > PRI IRE S RI()i ¥ o KTAD DR K40 Fi
e R Eo B Ei A ST R R A AR BRI RD
B G E e B kil 2c g B8 s f)® 4f  parking function -
EE faken D WERIGRC, pdRiR D ma  f a ik b PRk
PICATHF M@ o Bl jadsy 7 & 7 & APf
(a, a,,...,a, ) &nia fparking function -
ApREa=(a,a,...,a,)eP" > 2b<h,<...<b F agiiiE
£ Rl a 5 parking function ifand only if b, < i - B|# 4&#parking function
- X P 7|7 % parking function -
Theorem 3.1: (Parking Function Formula)
The number of parking functions of order n is(n+1)""
Proof
A A - BEEhenR B o TR BB RS FA 0 HA AT
iﬁ_ﬁfr mE B ENtIBE 2y § - BV HiFad o

¥ ATH hE gRiRdE o g - B3 =0 Bl a & parking function if and

19



onlyif iz®z =5 %n+1Ed = BX a=(a, a,,...,a,) ¥RC, Bi%

p; Bi®d = pl(atj,atj,...,a,tj)(modn+1)#-¢ € FC, & A% a+t]

BE o TP BrgpeH(a+j, a,+j,...,a,+j)(modn+1) » & parking
(n+1)"

function > BIf (n) = =(n+1)"" - (Cayley’s number)
Let F be a rooted forest on the vertex set {1, 2,..., n}, the number of

such forests is (n+1)"". (Sylvester-Borchardt-Cayley)

12« . «10

L

14

R
S &
'q:. -.-""'-

Y

FA2% £ 1 4E(A-% > Graph Theory)
Q: 2010 & By LEWF M A 4]0~ ’T}“g"é&% 95 F R
E%ﬁ%ﬁﬁﬁﬂ?%iéio@m&aﬁmwﬁﬁi%ﬂxﬁmziﬁ,ﬁ%

& BRILA ’45;&%—%1 FE R LB E % o R drimeE = 247 chilic

R T EE T T

,{w:

At SRS e R8T BIFLSFE AR TS B AR e

FARE B A NI L B OB B gk A B X 4% o (1 ABCD.E A7 £

(\n

FHRL)FAPERLARZE R BEA PR EFRY - FHRRE
P2 EFR AT L
REFRD - LRSI MIE DL DT EE S F n=2m o TG
mz2 g 2m-2 o

@w [f8+ Fenn d FAKET 24 75 AR

20



M, | {(A,B), (C,.D)} {(A,B), (C,F), (D,E)}
=< 1 2 1 2 3
M,| {(A,C), (D,B)} {(A,C), (D,B), (E,F)}
=< 3 4 4 5 6
M;| {(AD), (B,C)} {(A,D), (E,C), (F,B)}
=X 5 6 7 8 9
M, {(A,E), (F,D), (B,C)}
=< 10 11 12
M {(AF), (B,E), (C,D)}
P 13 14 15

B R E FARE P 0 5 T B (BABC.L.2 01,23 %t &)
M,={ (0,1), (2, 2m-1), (3, 2m-2), (4, 2m-3),...,(m -1, m+2), (m, m+1)}

M,={ (02), (31) , (4 2m-1),(5 2m-2),..., (M, m+3), (M+1, m+2)}
M,={ (0,3), (42) ,..-«51), (6, 2m-1),..., (m+1, m+4),(m+2, m+3)}
l

M, ,={(0, 2m-2),(2m=1, 2m-3)(1y2m=4),(272m-5),..., (m-3, m), (M-2, m-1)}
M, = {(0, 2m-1),5(1, 2m-2) 5(2; 2m-3),(3, 2m-4),..., (m-2, m+1),(m-1, m)}

APTUBRZEFROY REAFAEAM-M, L5 G eSS B R RARARD
EAE 3 %ﬁi‘:’ R R4eF
M,={ (0,1), (2, 2m:1);(3,2m-2), .. (4, 2m-3),..., (m-1, m+2),(m, m+1)}

= 1 2 3 4 m-1 m
M,={ (0,2), (3,1) ,(4, 2m-1), (5 2m-2),..., (m, m+3), (m+1, m+2)}
P m+1 m+2 m+3 m+4 .. 2m-1 2m

TE R E mH (22,3, m-1) 0 B RS (1) 8 5 (1) F ¢ ek
o 0 m B % (iF2)~(mH-1)3 ¢ X B> % 3 £ 0F m2RF IEzm-2 ik

Koo VAP P RN FRE R FRE L BRAoT
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A|B|C|D|E|F |G| H|##"FFipEIF=

A 1 5|19 (18317212513 |33 |3 |3 |3
B | 1 200 6 |23 |11 26 16|14 4|4 |3 |22
C| 51|20 24110 |27 |15 | 2 |2 |4 |44 |3 |2
D|9 | 6 |24 28 (14| 3 |19)12 |2 44|43
E | 13|23 |10 | 28 4 18| 7122|2444
F |17 |11 |27 |14 | 4 8 (22|32 |2 |2 4|4
G|21|26|15| 3 |18 | 8 12|14 (32|22 |4
H|25(16| 2 |19 | 7 |22 | 12 4141312 |2]|2

[# 3-1-1-6 ~ BIF L%k x % Fiz)

BEFAPUP RS ANE2MATE . SR 2 FAR 0 T ERT I
%= Fap e R R 2 g e
T n=2m+1 8 > ¥ i m M2 fE2m-1 -

S R FAZCHET B0 TR (#AB,C..1 0,123, B dicF &)
M. ={ (0,1), (2, 2m),(3,2m-1),(4,2m-2),...,(m, m+2),(m+1, 0)}
M,={ (1,2),(2m, 3), (2m-1,4),(2m-2, 5),...,(m+3, m),(m+2, m+1)}
M,={ (0,2),(3,1) , (4,2m),(5, 2m-1),...,(m+1, m+3),(m+2, 0)}
M,={ (2,3),(1,4) , (2m,5),(2m-1,6),...,(m+4, m+1),(m+3, m+2)}
l
M, ={ (0, m), (m+1, m-1),(m+2, m-2),(m+3, m-3),..., (2m-1, 1), (2m, 0)}
M, ={ (m, m+1),(m-1, m+2),(m-2, m+3),(m-3, m+4),...,(2m+2, 2m-1),(1, 2m)}

Y RAP AR R £ F AR Ol e

M.={ (0,1),(2,2m), (3, 2m-1), (4, 2m-2),..., (m, m+2), (m+1, 0)}

P 1 2 3 4 m m+1
M,={ (1,2),(2m, 3), (2m-1, 4), (2m-2, 5),..., (m+3, m), (m+2, m+1)}
P m+2 m+3 m+4 m+5 e 2m 2m+1

TE2m+igt F (=34, m+1) LELS(M+i+1)E 5 (m i) F e

SRR A R M T2~ 2m ) F Y AR F R

22



mz2 Flg 2m-1 ik o

AT AR R E R P SRR AT

A|B|C|D|E|F|G|H|I|3s:gmims=
A 1 10(19 |28 |5 |14 |23|32|3|4|3|4|3|4|3
B | 1 6 |11 |16 |21 |26 |31 |36 4|4 |4|4|4 4|4
Cl10| 6 15|20 (25|30 35| 2 |3[3|4|4(4|4|4
D |19 |11 |15 2429 |34 |3 | 7|3[3|3[3[44]4
E | 28|16 |20 | 24 33| 4|8 |12|3|3(3|3|3|3/4
F|5|21]|25| 29|33 9 |13|17]3(3|3(3|3|3]3
G |14|26|30 34| 4 |9 18 |22 |4|4|3|3|3|3]3
H |23 |31|35/13 | 8 | 1318 27 |4|4]4|4|3]3]|3
| | 32|36 |2 | [7 (112|127 }22 27 4|4(4|4]4|4]|3

[£31-17 LB L EFenz 3 F4z]

[:2): %%~ it Gross (2006);-Wallis (2000).
Definition 4.1: (% >'§])

T EZBG(V,E)  #¢ E2LEV={0,1,2,.,(n-1)},E&
E={(i,j)|i,jeV},f#»BG(V,E)EL%2>®BK, -
Theorem 4.1:

Fn=2mpE v FRK,, T AT A (2m-1) 3 A7 R £ R DR
Proof

Ky, 7 885:0,1,2,...,(2m-1) o #02% il (2m-1) #2355
P12 (2m - 1)E s e et (2m - 1) @A e gk b R E ik
B g(0)) BEENThE oA - BREFPY LG (2m-1) BiE
B EREM,M,, .., M, , BRI T A pEAa I K, BEFI
T P e o

23



Theorem 4.2:

Fn=2m+ @ v EFRK, 7 A mmiE 3 £ 47 i coHamilton B ] -
Proof

Koy 97825 :0,1,2,...,2m e #0 38 = [, m #1,2,.,
2m Mgt FEEF T LRl R
C,=(0,1,2,2m,3,2m-1,4,2m-2,..m, m+2 m+1 ,O)fi.%
¥ K, e— BHamilton®] o ¥ j& #-C %5 80 *zg(m-1) =x, ¥ 11 &

# s erHamilton®], = 3 mix Hamilton®]: C,, C,,...C, » 2 &3 2 4p &

V. B¥ 08 NAER (P S o Statistics)

Q: PHAIFEFEY RERLHIEIRL > HE A4  ¢AFBY K7
AREA R > B RSV IAERZS B nAEHE RS- B R R
FRAEF R 0T F- L 73 cpf A& BEBEDRF R
A - AT AR - B A R ehT 3ofe Tk o

T 4 % 96 & 10000, &¢ F A F & mAE s o

S| S| S | S | S | & | S

1 2 3 4 5 6 7

% | &fh | 0.2 0.1 0.05 | 0.025 | 0.01 0.3 | 0.04

[ 4 3-1-1-8 96 ¢ A A2 FF & &-a 4% 5 ]

S B0% ¢ R T ALFA % A0%E B F AR o AR drin it 2 BB
o P EAEYEFRE L SAORE A EFRE PR ELA -

At BRIBERFPIL I VBRI S R §3E RS



TR R BRI T T R B0 F SRR T A e B

60% x2+40% x1=1.6=x o

FPRHEFEM, nt ¢ R#ke
J I%E%?ﬁjr%vfﬁﬁ?#&f‘f °
Xj %013 ¢§RHEY|SAaimFRn.
YJ ﬁﬂ%‘i Jwﬁémgﬁﬁif’
DR EAT R kg e
FIiBERATY | SRATBRLAE -

A wx ERPPAFREFTLEH S a2 R gF 2 2T LR

B g RATY | S
) 0 Rl X =
’ 0,% i B¢ R ALFE | 55

PIT R R R X RIEPIX, ==y PIX, =0j=1-p,
(=1,2,3,4,5,6,7 o Heffidr 4 3-1-1<12) «
TAEBREY =) Xy o Arnip g Refs | sfmantc @ X, 58 s

=1

" : Y; —np;
e xfpr ikt T ERY, ¥ Laplace ¥k 1EUTILEF Z =0

'\/npj(l_pj)
FNAAFETEEVEAGZ c A PT LA kE a7 >
P YJ'_¢SZ =l-a > BIH Y =np.+Z, /np;1-p,) o ¥ F#& 90%
npj(l_pj) ‘ : : ¢ : :

g BBV - B PAEFHS j A % n=10000> Z, =1.65" i i & »

Z 3-1-1-12 ey 5> v £ #®FY,=2021-Y,=1016 Y,=511>Y,=258- Y.=105 >

Y.
Y,=3032> Y,=404 - ¥ ¢ 3Trm1-=ﬁx90% SRR Y, ~Y, 0 BT ET A

25



ErEE ) o | 5482 | 53| 84| 5485 | S486 | S4BT
1-a
2 47 ok \f Y, Y Y, Ys Ye Y
95% 632 318 160 81 33 948 158
99% 634 320 161 82 34 951 159

[4 3-1-1-9 & 5463 pr 5 4 ]

B AT ENE - BN ERBOI S R AT ARFAT o 4R

[:£): 2% = )I% Casella and Berger (2002)
Theorem 5.1: (Central Limit Theorem: ¢ & &' 32)
TS R KA fear UL LR A T sk o R L o et g
Voo REHS I B B b R A X, Xy, e, X o B A ko

s X AR R e vk i 4 }
- n

 H-g AR
T 3ode 5 0 Rk £ S0 ¥ (2 i(normal” distribution) © & 4 238§
A denf s o RS, = X, £ X5 +0 X T oy |y R R L

Vno > g AT T RS0 L 2 1F A G o T

X, —H
7

§ K A s

e L N(0g) ¢ s on ", N(0) S, HF 4 R A

Jno

vi. ¥2a% BN E(p % > Graph Theory)

Q: 97T & 117 4P A IEidthg MIHRE £ M SR TR 4 % ez B
Ao METTROEE G FLAARL D GELASAME A2 > LRG| IK
T B AT B B B B BB TF o 2R R AT T BRI de

P2 E A RF- R 24 R o BB e s BT FEM Y
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®#};]%EBT?’Q+&’F] &3 ,1}11_:.@@1«(}&.1“_:. 2 R ﬁ%"lo 7 &=
oli— el 2R Y T - B ERSANF R AUCE > 24 | PR
AR M EE S TR A MEEEFE A A 24 ) pF o

@e I FF o0l Rl PIARET j s i Rl RARd 2d,

@O L R AEFLERNT R > TE L wiipfed 27 awpit o Bl
max{d;}- max{d}

Z32RS = 5 AR o
OF #wGTiog 5 5 82kmhro ¥ 2 4 g & BB g PRy -
OF THAFLET) CBE BT - L& F 3119 0T ER T A

[ %] 3-1-1-5 L~ 4<% % 6§l )
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[ B 83-1-1-6 <F gL 2R ~ 72 F] ]

At oo el CREIEAZ S 4227km fIT L@ v riE a2
PF82%x24xn24227> Bln222> WSS el v 5o q L@ S5
8.2km/hr» v o - AT 5 2 19.68km » Flpt A fe k= e eniE 2 kR F A

BRSPS Eh] h7 FRReT E

) B4 BAE | BB

O—C—B—34—35—-32—30—Q—28—27—
- 17.9
26—P—29—R—31—-33—A—1—-0

O—M—-—N—-24—-23—-21—K—22—17—16—1 58.72
= 19.77
—15—-1-18—J—19—L—-20—25—M—-0O S=0.16

0-2-5-6—7—E—11—-G—13—14—H—
21.05

T

12—F—10—F—9—E—8—-4—-D—3-2-0
[ 3-1-1-10 = w2 7 74 )
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) P AV b e R ETRERE AP ABRERTE ¥ FRFRE
% 3-1-1-15 2 H 59407

OFS FE IS SN P 3 SR IR F I R L
ot Rk E Rz ENL -

l“‘\ﬂ

OF FF B RKI LT > P BB RFZEF LR o
@F#H8% 31115 chew] - ¢ > 23—21—K—22—17 L {4 R FuE % >
P ik PR B BB AR R A R o

FES AT BHAT S ) hh AV FERMALT

kR B BA | Bpie

O0O—-1-B—34—35—32—30—Q—28—Q—29

—R—31-33-A—-1-0

O—P—=26—27=24-N—23—22—17—16—17
= 15.21
—K—-21-25—M—-0 67.84

0—2=5-6—-+L=20—19-—-J—18—1—15—14 S=0.307
19.46

In

—H—14-130-19-L-6<5-2-0

O—C—3-D+4-8=E-—9—F—10—F—12—
- 18.92
G—11—-E—7-D—3-2-0

[ 3-1-1-1 » eiciBo 7 (Fpa5)

NI A AP RERCEAZY FRA TVHIEL 31116 5 v i e
BoorE A2 30237 BT RSl iFe

Yobo ZRAEP et T g g N APERE Rk ERR S v 3
Hegbpes : 0—2—3—8—7—E—11—-Q—12—H - &£ 5 7.75km > | e pFi
BEREI TR 2g 095 LR R

[:x): %% < % Gross (2006); Wallis (2000).

=z

SR B R AR AL > T oA i P PRAR R 42 (Salesman
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Problem)4c™ : - B [ B 384 FHE 183 0L B T8 o idlu
e i (Y BLAL 0 A g M BCEEELIS AT TS - B f - R 9

itk 4P+ .- B 485 Graph Theory F 42 » e 5 > NP-Hard >
P EFAENEREN > TR - BRfEDE G E 2 A PRI )
TARRIE  RiE- BREAT

B3k 45 5l - B & 4o Hamilton BIC =v,v,..v, v, » B

H3irg # 8 1<i+I<j<vanife] » 27 @3- B Vi v;
. X N | 1
FreH B Cy = ViV, ViV VoV VgV eV, Y 0 TR ' |
v Vinl

CH#i2 vy, frvv

i+l

. . - ZE =
[REEEE L %%Vivjf“"vmvju”’ @3

det Bl o

For somei »uj, W(v,v; ) wViV; 5) << w(v,v;,,) +w(v,v;,,) " RICy 5 Ceh

i+1

- Bl HESSaEA Brenid b8 % iSO H Bl R EARB TR L B EfE

()
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ff’ﬁ'& (S ﬁ* -

HBHE I &

3-1-27+ 448 P

Cy =V, Vo VeV, vy, W(C,) =192 o ¥ F i {872

‘flj?r AN

EHE T R ek ferHB] % £178 <w(C) <192 -

Lesh#c2| % & & 72 5 ¢ PEEP2ZFHE R
BOECE Wk B E B AR 1
REE S S S E 2
S 8 FRECEEFF LT R LN R 3
O F AR Y 4
FRfE L TAPHLT Uit * 5
FafEiiae G R B A 1 6
oA e B ehE 7
& o
FALRE - 25 28 e0F K 8
MPAFFRIEFgL Y0 9
U EEACAlET R AR Y 1 & & ik 10
BAE & 6 ROk R R 2 $iE 11
FE B 3 E ik i X 2 R Ra) 12
wERAm e 2R 2 A2 Rk ek 13
HoA g s LR T ILE g MR AR VT 14
PEHA AT N I BERE R AR 15
¢ v = fE b F e R 16
WA PR L B 17
REE S S Y e
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