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The Simulation of Chinese Ink Style Figure
Painting Techniques in 3D Game Engine

Student : Kuan-Ming Yu Advisor : Dr. Zen-Chung Shih

Degree Program of Electrical Engineering Computer Science
National Chiao Tung University

ABSTRACT

No matter China and other countries, the early. painting relies mainly on people drawing
in the history of development of drawing..In: Chinese ancient people drawing, it can be
roughly divided into three kinds:on technigue displayed: a technique of drawing in brush style,
color painting of the Chinese realistic drawing, and the comfortable technique of drawing.
However, the drawing technique in brush style’is that the people is the earliest and use the
most succinct form to express. It is called ‘pure-draw’, also called ‘line-draw’. The De-Zhong
Zhou et al. collected 18 kinds technique of drawing in the Ming Dynasty. It classifies the

technique of the drawing in brush style. In this thesis, we modify mainly the drawing

mechanism of three-dimensional computer game engine. It is automatically to find out
silhouettes and characteristics of model with computer, and to present the result of Chinese
ink drawing by adjust the thickness of lines in brush style. In speed of drawing aspect, we
propose a state machine render mode. It is divided into several states rendering that is the
tradition rendering method to render all scenes each time. The goal is to improve the reaction

speed of three-dimensional computer game engine, and to smooth display and play.
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FRHLIE o [ B POMRBIEIT | P25 6 SSEE Y I FE S @ (Q) > (RS
[

FOELYE S 0y XAFS = ) ff' £, FII'H:EI (P) o El{fal ] proffees # A2l = 31 3-1 4
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BHYI3-250

@ gy (5

i@ 5 - ()

2 2
Fi:>X—2+y—2=1
P 4
p,=P x%
Qi:QXL (3-1)

F, FUffel szt g .
X; = p,; coséd
y, =0, sind 0elo,2x] 3-2)
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e
Pi .0 P QITHIFLR, = F [ g
| EuAfETE s (g

PR I AT R -

(B 9 = SRR B I

Z5 P aT=E T ) AR - FE R I Ry AR E"’J@%?“““”%{J’?‘?E‘ﬁlﬁ' | Tk

S YR 10 Fi > IR XIS SR 3-8 ZOR A

20



Fl

[ |._.

FFI

0<6, <360 &% X ffiiee OS, | [iomk £ -
J ELoT ?&,’[JEIU Bk S ARy

IR

PO S RGBSR ST IR AR A 13-4

S,;=5(d,;.6,)
Hl

i SV

joERSS %ﬂ@afﬁfiﬁfﬁﬁj% ’

di; £% S, R OfuBHES (RIVER )

d, = \/(P x+xcosej )2 +(Q xlixsinﬁj )2
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AYHIE[

[l 10 By Jl”g&gﬂ—{]}ai@‘,

< SPEIOP ~ Q UM S A LA 57
AR P RN AIOERIR $ 5 (P =R x Q) » ST J4@Q i 1

H=F %_’T“;:r’?éf'ﬂ }%g@ﬂjﬁ‘“@l » KodSAagRR F[ A e 2 I }%E%,}P[[EIJ]][ o ST FI%J;']‘
f”‘lﬁ%’wgm WEEIY R gr=ed ;}%ﬂg@@ﬁ;ﬁpu [&[g}ﬂﬁﬁr” FHIFZS PS8 Q R | =2
J PR AR SR SR T [l 2T -

75 (PSS IR ) Cardinal Spline <t = STFEgerish  Foge s las ot IR

UL

PUF R - HFRREE 17 AL < AT A SR
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H

| &_‘
Il
IR
=

5= O ) (X, y) (e fEL b HI ST o g S,

EBY

S.ix=Six+ x=(P x%xcosej )+ X
: i
Sijy =Sipy + X = (Qxxsing; )+ (3-6)
L
S, S, &=~ %_‘T%L%E'Elfﬁhiﬁﬁ%’f@ QT
Si,j,x ’Si,j,y ! S;,j,x ! i,', 7] HUE S 1:? IJ me ! yz&;@ljfﬁl ’
2. =5 SHE)
T@?ﬁéjnﬁ'lﬂﬁ{Ellgﬂﬁ’ﬁjuml C]_ 'CZ ,C3 9 eesses ;Cn nd+1 )}'ZI%/EI[;"%
SIS NS sy 7Sy 7837 eneee ’Sp 2
P 5 — AR [T Akt~ ] 28 R il -
- Uy -u
pp _p; —— d _J (3-7)
ol

0Py Po o P, SLITHIER A Ci s Cipy FRIFVES]F -

0<uy,u, ,u,  <157H[d,c;,cppy F,&ﬁUCardlnal Spline =5 -
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3. = i) -
5 (13 % Weng[35]F|[™ == Zylifp s lasyiu=sect ik > TP
R AR © LG o o SAH LR > T STk
e > AP A poR] s e T R RS B T Xps R
3-87'Hr= ¢
T0 Y )=
a, =Tan™ (T(X,, Y, )) (3-8)
L
Ty, ) BB IRRplEl Ty o]

a, BT 2 Xl e
}lﬁzﬁjk[4é‘}nﬁlﬁgﬂ"ﬂl a, |E{1’qjy§f [[%E‘}Lﬁ'zﬁfgl!—fu a, ., H {]FJTH dk 1TUd

[ SR @ AEEBEIOFREL (5 I (TR )

! i .
Siix =(P X% cosd; x cosa - QxT x sing, x sina ) + X

Sijy =(P x %" cosf; x sine + QX% xsing; xcosa)+y (3-9)
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el P el T

dk(xk. } ’k;] !

Ap-1(Xp.1. _1-}-;)

q\gﬁl 11 == SRR RS gl

3.1.2 TR TR
3.1.2.1  Beva |

“t Weng[35]fy=" ZHLRE 1+ Rt BT RIS BUC ERAIA] - fjl 6 S b B
BUPRSTI > PNIEES PO e AR5« 25 5+ Weng=" ZP5G HifiDecreasing %
HASHRR B D & OB [~ RIS IS RO Rl o PR I
128 o £ MRS ST ORISR S PTI  BR  H
SR TR R [ [ RS R SO SR AT O B [ -
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12 B i@ (g

75 [P Weng=“ S| ifiuConcentration - Difference - Discontinuity = ffi 4 -
PP o 2 e PR 02 BURSBIROIT ) > 5= [ Bl SRR 1 T R

o FP

RNy ] i S R R38R+ sl e Pose BT £ 3 2 Il

ST A -

[t 13 FLe Y ] (S R [ 2 puss
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e 7J<§:Lﬁl£-_l fifi ( Difference )

fﬁﬁf[ﬁ'}“ﬁ'ﬂfWengJ‘)* (B el (differencel]) » & Wb T FAF IR P |2V
PN R o F 12T oy RS RIS [ IV [RIFVE R > O [
O YT L T TR R R > BB 145 -

i T E J}%’ EI%,}%EI}J‘I%“ WD

i

EYRRRFE LA T “discontinuity[]) = Bli] (difference(])
(R AE » 83 [ O A7 % B L (Max_Gap) - 7
= ORISR T RUE > BHPTE ] AS S Max_Gapfv#i-ls <t gap-size » BT ﬁ”Fﬁi

Fgg_ﬁggmjj\?}{‘k FET;LE'JR > Kl }f"sr@\li/[lq@ﬁﬁl15£ﬁ—1 o

[l 15 5= il
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3.1.2.2 I pEEms

FIEEFSE =0 BRI AT o 1R e f i o L O BB SR 4

U

S U T O TR

2L '%L?ﬁ NN| I?F@E!gwpﬁ, J3-10 YN

no touch , Wl p
dI j
Wy = ) . (3 -10)
I1
@ Lyxp+piz <
] ]
Epl
d;; £5S,; EW%[EHHIA%FQ AOREHE ,
d,; EBS,; Z[EE ID%FOFUEQ’«E,
0< pSl =" STRVEfif o
I3 - 50 M
[
di,j=d|,ij (3-11)
[RNIF=3 - 10" [ ™ 1% -
no touch , %> p
Wp = : . 3-12)
[ [
stTwp+m/2 ySP
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[l 16 = ST A Ay L

APy 0 SR JRATR = ST A (O T 2 s

o U T T A VTR A W iy 1] 313 g

no touch E i
Ve (3-13)
P ,
T
S t\ﬁfl 1Y = (M o
il
v

17 (R R AT
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3.2 = AERERY RV

LIS (PP [0 561 2 SR SO RER B 25

T RLEH Northrup et al. [22]H4AVIEL 5T Kowalski etal. [20JH41Y 1D 245y

fft (1D Reference Image) - Hﬁéf’—‘,ij[“ B,

2

= AR R

1.1 $5 ST PR B (B ELEGE Segment) » 2 Ry SEER{BRYE A

PR

1.2 [ Z-buffer =1 el PR el 1D % %8 (1D Reference Image)-

T ORE R R

2.1 FEVEAESEGR (Frame Buffer) - 45D 24 el - 2 Easgepv

m(wwmw)éﬁ;wﬁ%%ﬁ?%ﬂi%ﬁﬁ%@%ﬁﬁﬂo

2.2 SR LR OEUREE A 2 ] S -

2.3 JHfHEEAY PLASERFLE S IR UGS 271 Cardinal Spline 7 % £ oy

Aol [ERL=T STFLEIRURHELL o

2.4 A lashRE AT BT -
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320 5T R

I NPR [V £5 LRI BARIL TR - IR 50 15
7+ RLFE Ty BOREY  BESORE |0 2 P IR - QP R
HFFT% (Image Space) ~ P2 2l f1% (Object Space ) i ¥ I (Hybrid) %

[22] » E B ey PRI - (TORET B A S DU 18 A S

Hﬁ’%}ﬁ&'\ ( Silhouette )

TIEE IR N,

e

—}V

P i

[ 18 Ll E

@% VBB [y N ED 2SR RN [ 9 ) L1 Front-Face )

w1 (Back-Face) ./ 2{/#i]1 3-15 . :
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1. JflVeN< 0 = Fgrpl )
2. YV eN>0 :>1EJH|}[’
3. YHVeN=0 = =it - (3-15)

S re A FEEIET .

=5 PR AORTTRL - [ (Edge) [ FLMBTAORY fi 3 fmmt b -
3-16 L [ R RS, 5 PV = [ s s & 35T PSR R TR L L

P 2 -

I (v o NL) X (V e N, )<0 = ERERES (3-16)
L

Vv EREE E )

Ny, N, 53 IIES 235 s T FIpS R e

A T R

B RIS PIRTINT (AR BeRs S BEs o ES T RE B 3 gAR (Boundary
Edge) - ?F’f@l (Crease Edge ) =y ffif 1 [fil 1 T 7% + FUAf TR0 (Material Edge) - =5
(PR = PR T > 5Y= PP TR IR T it » SR 17 7 pr e
AR 1 VA AR P AIIRLE GO et 2257 £ Mspo 6 (Valley )
R (Ridge ) Fefgay > PSP pl it frEl Ry asfe £ el fid 27 98
> S HRL 60 M ] » Y1 3-17 ST pIGEES PIRLIERGT R - BT 25 (PURT IAR
e AR O fef P g 2= SR e A A b o T3 e A o A gL T Bl e
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I N, o No[> 0.5 = LA (3-17)

[HC P rcosy Rt I RLE | e il T b (=118

320 BB

LG 18 =5 (PSR A Jed T s oy s FB?JFEET’%I > S |1 JF;' FLE T EIRY
SR RL A EAPIRERTRLE SARY - P ARSI R IR - 1SS AL
7 EF R AR B 2 e OB i OpenGL i B AGEIRY 1D &
1 [20] (1D Reference Image ) J[1ffi' 19 "= - =iy Z-Buffer W@W'J?E}ﬁ#ﬁ&ﬂ%@
bATHES PR (R s o bl S o ARBRET *FL'E[J;H Wﬁ B AR
RIS AT R i AR (IS = ABEL28 BT [ ) W i A B s

B TSV ELASEE (Segment ) e

ERE ORI o 1 SRR LU 1D % BRI 2 R > AL
IR | SISO SRS R T ST UBRY I 0 F BRE 1D Y e
pLFER > KL FERM AT SR T O S5 ) 33 ik (Pixel) ERAH 1D
YRR, S LA EDETE L [ ] SRR G0 5 PR e i

[ R A o SR O STRRET 1 i AL TR
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Bl YEM chinese chess

10

il 10 bzl BRI D A H Y i (SRR TS )

323 SRS %

sk i LSRR o 598 USRS — W SLASE Ry R~ R [

&

i

B - TS 1D Y 0 T LIS U R K 45 R e R A X6 fUfish o
ED 1D S R ROl » SRS RS Y AR b LA Pl fietids - i 25 1PIF P2~
(ot i pL AR S el SR AR i b LA Ay % e S b o iﬁjﬂiﬁkﬂ[l@' 20 Fr=.

34



Link Segment( S, ,S,)

emax. e ?‘:Egﬁ_‘\iﬁ_$§: FLI'
G 7% FFPEE A SIREE Eﬁal‘ﬁl

for e | [IUFEEE S,
for 57 | [UFELEE S,
{
0 : S TS, Uk
G : WS, =S, Vi
if (S, =LiAkE] S, ) or (6
PH*= S,
if (8 S, = S, VAR FI )
and(GsGmax)
and ( 6.< S,fiu | I (= AU EasL e ) )
and(0<SpJElJ AUy ]
K S Sy

ANl
emax )

,\ﬁ«t

[f 20 ASEEHIAE T

A R U B Rl ﬂfﬁ”gﬁl‘ % 9" |FufL Cardinal Spline 7)1 3-18
S5 Cardinal Spline E,g@(% SNINE a3 U ,FA'*IEF‘} (NEEARE
PR R )2 S R © 75 ) USROS 5 Cardinal Spline fuf

Eﬁ f?%EII?ﬁgCardinal Spline [iv9=El (Tensor) 2Lt I'Jobdliasyiu i w5 IR 21

B o e TS (P I RS ST AT 1) SRR
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PR () SRR P Py VI RIBTAT R IR

Prs % g » HAF YT

pk—l
pw)=[u® u? u 1]m,| > (3-18)
pk+1
Pis2
ELH 1 cardinal Fiffi £} -
-s 2—-s5 s§s-=2 S
2 -3 3-2s5s -
M. = s s s —s (3-19)
-5 0 S 0
0 1 0 0
Fs=(1-t)/2-
= p(u)=p,_,(—su’+2su’® ~8u)+ pk[(2—s)u3+(s—3)u2+1]
+pk+1[(s—2)u3+(3—25)u2+su]+pk+2(su3—su1) (3-20)
a-f-\‘\-'
e, (a) r=0.2
e
‘.H' 1
- = I, (b) r=-0.5

[ﬁl 21 7 [Flj‘ifgl'r ¢ p Cardinal Spline
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3.3 PRk R

25T 0 R S P R IR % MR R (A
BRI [ (SRR £ AR (R ) R (R R ETT) E
S AP IR TR« AR ORI R P R
SO [ TR TR R RSO £ R

@Eqﬁﬁwiuﬁggf—-*gﬁ_ [EPYFE AP VR = e P RS - P2 (1] dighs STt
A HIpVES] 32 Erp o P i@ﬂk?ﬁﬁwn@@ﬂ@é?:“ ST O TR - A BB
PAF Pk s YIS

L ?%%ﬁfﬁ?ﬁ%Rﬁﬁﬁﬁﬁigﬁ st Rl PR R T
[ T 2R RS SRR R PR T o 2 PSS A Y
T TRIOMaTeN = e TSt T el S AR

2. EPERRR ORISR TR ASR ¢ MR E  ECL AT A - 2
(PHREUSSAHAVAEES S g - R Ot 2 e 2 skt o] 20 B 0>
1> 0 PRt Tl10>1 28 1->0 puisi il I ik - filig & posi 7,
PSP o BRSNS o TS o B PR UERER A 20 40 VRS
RS (SRR (MR T IR AR 2 Fii=sk s ] R

SEEE ST RSE T T 0 ST PRS0 15 0 AU e |
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RS TRV S PR+ AT RSB (e -
A RGEIRR S SRR 25 PRSI S o T [l OARIR S i
= PR 2 TR i 1> O fORGHAR [Ee Z5 1l R AT
Iy R e -

R £ M S 7S POSAHIORTE R ) IR - Bebpte e
=T }'ﬁﬁlﬁ_\%ﬂ/ o
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P9 LTSRS

#Y AR NPR (SRR SRR - = BRI
'I%zEk’FAI-STEJ%)fFJE’!‘EIS‘ﬁ@I’I M%%ﬁ,[g@@%;{-ﬁ PR =7 Iﬂﬂjﬁﬁﬁg%l&kﬂ [—:, H - TR

FIFTREET- T 0 2 CPU fI9 F1Ei I ?E,%@qgﬂlﬁ@iﬁg@ﬁ@[@ : ﬂﬁjéﬁ ERd e

H B = AR [Tl | S TS - (R iR S S TR
IR o N S P00 IR R ARG ~ T EA T A R pUES R T A

4 . 1 E. m@ﬁ%ﬁkﬁ:ﬁh

’3’?%3@@%1;@@5&%&% ’ ﬁ%iﬁiﬁg{ﬂ%:gfﬁﬁﬁj fhe 3 Kps lﬁlmﬁ} gﬂ%‘:gfﬁ%ﬁj Fl1-E) 7x
FREIPVT IR LR FIRE PSS IS PRSP 1 - O] I poaglpt e ey P lab
REOTHIRL = = g (e iq) ~ SAGEdi Dy (2 s R BEyre i) £
POrE ~ I D D3V T A P SR R R e S = & fjﬁ P T TRl
}{k’ri: ,;{kﬁ:pmsr@ﬁ“ (AR | IJF’?;%EI SR E A [?%414 R [[:E{qugﬁ}f{rj:j\ 56
> TS PIRPLIE 0 R O Yl 22 R 1 F R AW 41

Al
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FBREAGTHBS 157 75 D4 IR S ™

OO0 w>»

AR R R
 GIETERG (5 e WA [ ) FISAIE Pl
I TEER Y > AR

K R 2

DA IR [ o

X, - TB4%§?VEEF, (0= FHEETV 1 HAETV )

X, :
X, :

TR 1y (0= 4 91+ 1= 10 )
S O (0= 2 1= I8 ),

o 7 T;’j.g’g; 4 AU (don' t case )

SRR

1 Eﬂ,@;'%g}‘,ﬁ] : ﬁjug [y Y FEESRRE -
2. Eﬁﬁ%ﬁ[ﬁ@‘ﬁ] (& ﬁ?WF'J\i?—E?V )ﬁ\“\ﬁﬁf}ﬁ? [PPETRE }ﬂ‘?ﬁ[ﬂ'?‘HAﬂJ{F&? °

ASFEEEIEIY] -

L HRREA = i R X, = 15 8EA

BRI A, =07 ST A B TUX, =0 = 4ED
BT, =0 £ 485 B IUX, = 1> 4B -

20468 = HiP BB x, =15 1EA |

EI[EFJ%’:,[‘AT\%@X:L =O _)}IJ{—FEC s

3 EC = El’,’;ﬁ?l%ﬂﬁié‘f@ﬁxl =1 ﬁ9 EEEFIAY r’irffgfxz =1 [NEAS

B A, =0 > S4fEEC -

4D = Eﬂ‘;ﬁ‘ylﬁﬁﬁ&@ﬁ?jxl =1 > NEA S

ke ST S
PR A, =0 SHSTRLETUX, = 1 SfNEB -
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1. }q&%qﬁl

1 22 PR

full

2. diffigk

|

EF1 Qn T F PR » @ueaem PfiRfE -

F 1 PIBTNE A fud i

Qn X1 Xo Qn+1
A 0 0 D
A 0 1 B
A 1 0 A
A 1 1 A

32 UEINE B 9% ik

Qn X1 Xo Qn+1
B 0 0 C
B 0 1 C
B 1 0 A
B 1 1 A
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2.3 PORBINGE C ot ik

Qn X Xop Qn+1

C 0 0 C

C 0 1 C

C 1 0 A

C 1 1 A
Xo=1 2>A

e 4 FURSINE D puE ik

Qn X1 Xo Qn+1
D 0 0 D
D 0 1 B
D 1 0 A
D 1 1 A
3. REH-
Aniy =X + X,
B,., = AX,X, + DX, Xy S¢ A+ D)X;X;
C,..=BXx, +CXx, ~(B¥C)xX,
D,., = AX, X, + DX, X, =(A+ D)X, X, (4-1)

4.2 TEEEGRHIINER

ISPl Fl 2 P PRI IR IR - 5 PTRC TR 55 = A6 TAd b - (AR 5
FOREAGRLTSERS - =5 PIVERR AU FERS DO p » = i (2 R g ==
Ol BY) o 4% e = fﬁ% (TR - (B AR ERS T ARSI 4-1

AT PRSI~ O S S R 23~ A5~ 6 W 4-2 VAT
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SRR -
1 NEA = E,’{»@sjgﬁa;—r@ﬁxl =1 JRFEA
HIH BT 78, =0 — Ji%jED
2. ,{¥f=D = E,’{ﬁjgﬁ&@ﬁ\gjxl =1 > JRFEA ;

HPRI T A2x, =0 —f¥ED -

L TR

0o

Initial 1o /_\ 0o
X1 Xo

W

il 23 iR

2. Hfifisk

25 [IBAE A JUT: i

Qn X1 Xo Qn+1
A 0 0 D
A 1 0 A
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F 6 EENE Dy i A

Qn X1 Xo Qn+1
D 0 0 D
D 0 1 D
D 1 0 A
D 1 1 A
3. EEEE U
An+1 =X,
Dn+1 = X_l (4 ) 2)

4.3 AT o

=Y PR A DT R AN SR e g Uiz @ﬁ D P T
MG » ST gD VS H Y I e RS R E e P T - 2~ TR T
A o WL Fﬁﬁ (7 v A Depthivalue ) %+ Z-Buffer » {7 ”3= AR B P
FF i > Pl Z-Buffer P ELRL 7y Betgh > ) Rl g2 7 &ﬁl ETERY J%t bR
FURERY ROV ES » SRR CPUBE IV 1 » PP ™ PSPTER b OR@pih g At
s 2 S YT SR L 2 (A (Frame ) 259 A 1 i [ =) DAY i
S (75 59FPS ) » [UENF BRI o Safist~hT 1IFPS ~ FRfEHAEIIT sk AT 20FPS >

P AL S s o RS TSR R -

SR B S IRV FIiERLTE T POS RIAR S BT PR I
OpenGL AGIBIEE I R » 1 JBTpI7 TR % 10 () B MR 9 posTi i 24

F o R RUE [ 2T AT ] 3:%5 T E1HE > NI Ry ErRUTERS Y COHNE
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SIS TR ARSI | P

B TR T PR OBl - -

%,
B

M\
\
e g AR (De oo (€= en [T @008 0 Feeted il rin

i 24 (b) I 38 9f o
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5.1 @S

S5 L BB R T LS » B L O B »
E i S Fif(ﬁﬁ[ T ?ﬁ'iff ( Artificial Intelligence ) [9]3@’%{1]‘}%%‘%%1 ]l e
i URLFIA * 2 ECHF R 0 R R A
i F53 LS ~ 188 ~ 5 SRR Es (% 1 > ISR 20

e MR T AR Tl g e W P st SR i R 2
2 {2 i Pﬂllﬁil}’%ﬁéﬁ}éﬁ%i/ TR T R 0 RE T TR ETS

N et AR Ty ERLE BT TR G o ORI VRATIR S £ T (7 TR
TR = @R - EE R (R (T Gl fl Min-Max Tree) -
EYFERGAEpORY <A o A1y SRR SR R SRRt R R
(et R AR > S RRIES PO IR R B SR
AR PRI E R I~ (RS OR AR TRIVIF NS - =25 PR P
Al 5] CChessUG Al g fupiv FR G - B P PP A0S &FL‘ pho et
) > SIS 1T A P et -

46



5.2 T HEREEY

#S PR TR G L 0] 7 RU% = BORLONIRG R (e TR (e prpos
A AR D+ SR O RS o I -
R HIE‘%%'?F}I ROV ETAG N - = B l= 2

L g

O ORLET SR TR 8 -y S SR e e ot o
BERLE P O] S5 PTRCT A B R R I AL - GRS
ACE PSP ] - R (DR R et (RO R Ry S PTIRpY
C RO A O S A

/) PO - (T
{300,300 ,300,500, 850 ,500 ,300}; //=* féifE (i

const base[7]

const range[7]
constint BV[7]={ //&fIFL A i
base[0]-base[0]*range[0]/100,

{ 0, 0,0, 20 10, O ,40} //ffHffipmegials

base[1]-base[1]*range[1]/100,
base[3]-base[2]*range[2]/100,
base[3]-base[3]*range[3]/100,
base[4]-base[4]*range[4]/100,
base[5]-base[5]*range[5]/100,
base[6]-base[6]*range[6]/100 };
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const int ManBPlus[2][12][11]={

£

(e
N

i

2.
}LF
/1

S
A A a D a2 S A ey
OO0OO0O0OO0O0O0OO0OO0OOOO
OCo-dddd o000 0 o

coanNdNN- 0o oo o
COoOMmMmmddHo0 O Oc o
COoOYITMioOOoO0 oD
CcoYYMmHO NS OO O
coYYMmadoooooo
NN NP RO NoN oo N o)

T onNaNNTdTdoocooc oo

0, 0

O-ddddO000O0O0 o

Ooococococococoo o

0, 0

oy Ny N Ny Ny e ey Ny e e )

81

0}
0},
0},
0},
0},
0},
0},
0},
0},
0}}

~
oo
oo

0,
0,
0,
0,
1,
1,
1,
1,
0,
0,

OocoocococodaaNNOoOo
CoococOoddMmmmo o
Ccoocococo-dmMmYYo o
coocoanNodmt Yoo
Ccoocococo-dmMmYYo o
CoococOoddMmmmo o
OocoocococodaaNNOoo
Ooococococdddd oo
cNeNoNecNoleoNoNoNoNoNoNa)

H{{{{{{{{{{{
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3. M AR g

TEAHARRE By FEAH S sﬂz dEIE I H‘_i;t‘:’?p Ao > Y fﬁp’[@iﬁiﬁp[l =]
I O SRR L% R (A T B 5 0 T 7 RS
B LR RCV R N R S AR AR O el TRV ERTE T ]

/1 }-{‘3] sl g4 R OH W =

const base[7]= {300,300,300,500, 850,500,300}; //* 15 i'“F? [
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