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ntll: 3 i1 t:IJ\I (I80 'W111)
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c) Uf1fffl'l:Jl'flW~ ~ 1\I"'] ii'fl11lJU tllJ'W1"1"'flilltl1 ilJ Tflll 'fI~'W1"1"'fl~hmlTw ll~ f1~1\1fl'W

'I1~fl 111 (l 'fl~Il'W'W)

e) '\)\lfln1J1mm tllJ l-¥itllJf11 1"'Yl~'fffllJ 'fflJ lJ~i 1'WlllJ lJ'Yl1\1I~tl111'fl~'fffl\l 'Yl1\1 (one-tailed
9J Q.I' •.•I

test and two-tailed test) 'W1"fllJtlf1~1fltl1\1U1"~f1fllJ (5 'fl~II'W'W)

.:9 Q.I cv..::9

'lfeJ 'J'l1 ft"Wf1fff1'I:J 1 _



g) 1l;jtJn1J1tJfI11:JJ11:1J1tJ'lHI;j degree of freedom (d±) lli:l~tJn1J1tJllll~f1l'W1W'l11 l¢i

" .
mll;jl1 11;j1'Wmw~ij.utJ:JJi:lf1ri:JJ!~tJ1 111tJ:IJ1f1f111 (2 'f1~Il'W'W).. .

h) 1l;jtJf1I91Tt)Vl;jll~1'Vll;jbY~~bYl:1J1)t11 'J1''VlflbYtJUbY:JJ:JJ~~l'W1'W!itJ'W1'UtJV1;j1)l¢i1!l;j

(4 'f1~Il'W'W)

"1l;j!illtJU!~ tJUf11) -ff:JJ1911tJ Vl;jl1;j bYtJ;jllUU• (Probability Sampling lli:l~ Non-

(6 'f1~Il'W'W)

~ Q,I QI...:9

'lHl ';i'111:1'hlf1ft'f11ll _



j) ~tlJlJ~'h11~tl~fnnh~mw 11tJ1~t~ ~tl'Utl~i.J1~'lflm1J'W f1'W'W~iirl'tlfJw~i~~ i.J

.ul~ril~ 'iJ~t~tltlTI tl11 cilJ~Jtlcil~Yit 'l1m~ bYlJ 'W~tllJ~~1~1Jtitl'W 1'Ut 'Wtl11cilJI'1Jtlcil~
q q q

k) bYlJlJ~il t11~ tl~tl11i.J1~lJ1W tl1ml:'l~tm tl1JtYitl1J11tl1~m ~tl'Utl~i.J1 ~'lflm '1'WH~l:'l~

fl1f\'Utl~i.J1~t'VIfl'1'Yltl H~tl11~'iJ~m~'V11tl11 ~lJ~Jtlcil~'VJtll1~'l11fliif11 tGJf'~ltltr~ 'iJ~t~tltl
, i1 I ,

TItl11cilJ~Jtlcil~Yimm~bYlJ 'W~tllJv1~1~1J!~tl'W1 'Ut 'Wtl11cilJI'1Jtlcil~!VilJ!~lJ (3 f\~H'W'W)
q q q

1) bYlJlJ~il! 11~ tl~tl11 i.J1~lJlW tll1 'l11f11!~ ~ tlf\~ H'W'WbYtl1JfllfJl'eJ~tlt)fJ'Utl~'Wtll1J1l:'l'1'W
11~'Wtll1J1l:'l!tltl'lf'W'Yhi.J1~t'VIfl'1'VItl 'iJ~!~tltlTI tl11 cilJI'1Jtlcil~~mm~bYlJ 'W~tllJ'Yr~1~1J

q q

!itl'W1'U'1'Wtl11cilJ~Jtlcil~!~lJt~lJ (3 f\~H'W'W)
q

d QI QI.<d

'liB 'j'YibfWf1flf1lJ 1 _



191,;jil'Wln'W (Inferential statistics) lnil~Wi:'\:;;3 ~';m~l,;j.

.A QI OJ.d

'IHl 1'11b1''WflffflfJ 1 _



p) 'i)~~llitl'lJ~Vitl'lJ'f1111JHYlf)~1~'j~'"rh~ml1J'f1m~~'f1~B'j,H;~'j ~'lJ'lJ (Systematic Errors)

"" ,H~~ ml1J'f1m~~'f1~B'WH'lJ'lJtJ1J(RandomErrors) (4 'f1~U'W'W)



"'il,;j'j~1J'il~'lJl(J'lJtl,;j1J'VlflJl1J'Vll,;ji'lflfl1'jmml'W i.ij(J t~.,rtl1J!Hnl (Old data) ~,;jt 'W
• • 'U

mw ~ '~rl1:l~1,;j 'illmt1:l~!'YiiJ tl'Wnml'W i.ij(Jntl'W'I1U1 (4 f1~H'W'W)

J Q.I QJ.,g

'IHl_______________________ 'i'Yibl'llf)fl'f)fjl _
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UYlAGlUiI

lJYlf\1llJ\tL iJ 'IIm"lL l1''IIllt 'ilL~ll~ m"lll lln LLlJlJ LLa:1Lfl"l1:\\ m"li fl

1l~5n'll"l:InlYl1YlIJLLlJlJ9h~ ') LYlllti'mfl ulJllffllJ'II";) 11111W

al'1'1ilJ~~lJnYl-ill~Y11~til'11m"lLfl~Il'llh1,i1jjll hjl1'llJl"lfl ti

MlJllffl'titln~ LfllJLiilJ,jll~aY11~l1'ii~nlJllll1'll1'ilfl"l 10 fl'll~'li

mlflflUlJllfflLnlYlJtitLLa:llll1'll1'ilfl"liin 10 fl'll~mlflflUlJllffl

LnlYlJtit ~~Ylfll1'lllJhhLLn"llJMlJllffllJ'II";)1l111Yl~'ti llllnLLlJlJt 'l'lli

4 ''It.!LLlJ lJLLa :Ylfl l1'1llJn lJ fl UlJ llffl lJ 'II";)llIn Yl"lt.!LLlJlJL n lYlJtit

"ltl:LlJlJ~ 1 iiinlYtIL:fllhlJnlJjjlltill~tin'llllcivt~'t.! "ltlLLlJlJ~ 2. . .
dhm"lifl1l ~iln'll"l:f\1lJ f\1llJrlm"l t i~l'II Lfl IJYlutl) 'll'll:~ ii

f\1llJrl~HtllllJ";):ifl hill ci'l'l\ilLtiIJ1n'll ~1'11wutIJ'll'll:~iif\1llJrl. .
~ti,rlllJ";):ifl t~llciiin'l'l,rl'1'1rt~ ''It.!LLlJlJ~3 LiJ'IIm"liflflllJLalJ~. .
YlUtl)'ll'll:-dl ''It.!LLlJlJ~ 4 LiJ'IIm"liflL~IJ~WUtIJ'll'll:LLa:l1'''l:~l1lJ. .
JtlLLlJlJm"lLii1J'II111W1'YlIJ";)lnnl"lY1fl a ll~~a~1tiYllJ':hfl UlJllffl
t 1.1 .I 4 d ~ <dd_1 ~ ~ d'.1 .I'IIJ LLlJlJYl lJ~am"lWlJWYllJ1J"l:l1'YllinlWfln11J1JLLlJlJll'll')

LrlllLiilJlJ hmllJ'Illl~1l1l1'1l1'ilfl~1lifl\iflfl UlJllffl LnlYlJtit ~~Lrlll,
Lt1~lJlJ Lii IJlJnlJJtlLLlJlJ LnlYlJtitl1'llJl"lflVllJw1tiL ;1n'il~ IIIJa:

74
,d. l: .I •• • '.1 d t

6. LLa:fI1Ll:LalJ";)1'111'11fl"l~YlnflLalln'lllllJn11J1JLLlJlJll'll') 'II

~1'11'1l11~noilJ11ll1'll1'ilm~mlflfl UlJllfflLnlYlJtit "ltlLLlJlJLnlYlJtit, .
lI1lJl"lflVllJYl1tiL;1~ l1'flLrt ll~";)ln III lI1l1'ilmiif\1llJfl'llLfl IJIIciLLlI'1, , .
LLthi1'111'11f\'f~~nflL~llnU~lJlnn'ilt'll"ltlLLlJlJ~ 1 LLa: 4 ~~LLl1'fl~.
t~d~'II'il"ltlLLlJlJ~ 1 LLa: 4 aflf\1llJL'I'IrtlllJ~lt'llm"lVllJ~ LL9iH~

1li~'IILfllJ:1";)VllJw1tiilnilLLlJlJLnlYlJtit •

ft'l'I'\ftn i'~)'nl1j'n?J';:Il1WJ1rltJ fiVlJfJ{61lJll1JIlIl1W JIlLllJlJ
•• < <
flEllJfJ';61

This paper presents the design and analysis of different Thai

character arrangements for keyboard on screen. It aims for

helping people with motor disability especially those who

cannot move their fingers well so that they cannot use the

normal keyboard. In our experiment, we analysed collected

data by collecting data tested on two groups of different 10

volunteers who are and are not familiar with the conventional

Ketmanee keyboard layout. We designed our 4 new layouts

of keyboard on screen and tested them against Ketmanee

keyboard on screen. Layout 1 is similar to the button layout

on mobile phones. Layout 2 arranged Thai characters by

usage frequency and showed often used characters on the

first page. Layout 3 arranged Thai characters by alphabet

sounds and Layout 4 arranged Thai alphabets and vowels

according to the Thai writing principle. Our experiment

showed that in the experiment with those who are not familiar

with the Ketmanee Layout, the speed of typing using Layout

4 is 6.74% faster than that of the Ketmanee layout also with

the least number of mouse clicks or touches. In the

experiment with those who are familiar with the Ketmanee

Layout, the Ketmanee layout showed the fastest typing speed

and Layout 4 was the second. However, Layout 4 and 1

obtained less number of mouse clicks or touches that can

reduce fatigue in typing even though they are slower.

Keywords; Thai Character Arrangement, keyboard on

screen, keyboard layout
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Lflgil\l't~1d'1iiil 1fltnmJ1'HliJil\l't~flf~II:~~~i15nlY~ 81'.1

~1\l1ium~im1~ 5n'1l~:111lY1'tYIUlJ'.ILl.iJ\l ~ lJ~~ fl1\llJ1 LiJ\lm~

ililmLlJlJi~~LYiilL YilJlh:6Y1~ll1Wi \ln1~~lJ~L'Jl\ln\l Lfl U
••..•.• ••. < •..• •.•

~1'.IT;)Um~1 Lfl~1:~ LLII:m~il ilmLlJlJm~'Jfl11~ iln'1l~:lJ\lLL~~

LLiJ\l~lJ~flillJVl1Lflilf [2] LiJ\lm~ililmLlJlJi~~LYiilLYilJ

lh:6Y1~111Wm~VllJ~ilJ~((~~'Jl1U ii((1~mtl~lJw1.~~flL ;1;1''.1

LLII:llfl~:U:'1lil~m~Lflg il\l't~1d' 111~

LLiii\llJYlfl11lJ;:l'L((\lilm~ililmLlJlJLLII:1Lfl~:im~im1~

5n'1l~:111~ 'tYIUlJ\lM lJil~fllJ\l 'Jil111W ~~ ((1lJ1~tliJil\l 't~flf~ II:

~~~ 9115n~81~flJ~~iifl11lJlJnwiil~Y11~~1\l m~Lflg il\l 't~1

~~ij~1I1n~1I1U~lhLlJ~ L'Jl\l't~((1lJ1~tl'1lUlJ;f1'tfl1flU~1U't~iHjil~
mil~il~Hil1U1:~\l'Jl1Ui\lm~VllJ~ L'Jl\ll.hn 81\l'1lil~LL'1l\l~1il

L~1 ~~m~L~a1\tt~((1lJ1~tli'JifiEflJilffll..in9i'tfl1flU~1U ~1\l1iU~
;:l'ililnLl.lJlJn1~ifl11~5n'1l~:n1lY1'tYlUlJ\l~EflJilffllJ\l'Jiln1Wi~~

Lv1il~il~~lJ~~ijfl11lJlJnwiil~YI1~ ~1\lm~Lfl g il\l't~1~'t~ ((1lJ1~tl~
i'JifiEflJilffl't~fl1lJl..in9iLLII:1Lfl~:~1flUYlflllil~nlJil1((1((lJfl~ 10

fl\lLv1il~,..h m~im1~ eln'1l~:ll1lY1'tYIUlJ\l~ UlJil~fllJ\l'J il111W

h~l..iLLlJlJifl iil..i~:6Y1~ll1Wm~~lJ~~~((fl ~~ 5n'1l~:lJ\l~ ,
MlJil~fllJ\l'Jil111W;:l''J:l..i~:nillJ'tl..i~1UWUW'lf\l: ~: 1ntlluni. ,
~ .d ~.l.. ~ .d
fl1LII'1lLLII:Lfl~il~~lJ1UWLfllY'll~'J:Lllilniln'1l~:911lJYI~:lJlJ\l,
LLiJ\lVllJ~flillJVl1L91ilf 1flu81un~1\llJ191~!1\l

~il91ntll't1~91((1~nnlJ (((lJil.) [2]

i '.Im~Y1flllil~LmUlJ LViUlJYI1~((ii9b:wi1~~l..i LLlJlJm~ifl~
11~i\lLLiill:~l..iLLlJlJWiiu't~ililmLlJlJ't14 ~l..iLLlJlJ~1Un\lLLII:'t~~ ~ ~
ijm~~9lJ\l1'llilYliLl.1fif\llJ1 i \l81\l'1lil~ LLII:fl1\l'1lil~m~Y1fl((illJ

1fll..i~:6Y1n-ll1wn1~VllJ~ n1~Y1flllil~Ll..i1UlJLViUlJ;:l''J:'li1n1~

Y191llil~nlJLLiJ\lVllJ~LLlJlJLnlYlJtil~1UL'Jl\ln\l LYiil1Lm1:ii1

~l..iLLlJlJ~'t~ililn LLlJlJ'tl'((1lJ1~tl'li1i im~VllJ~ijl..i~:6Y1n-111WlJ1n~
;1'\l~1il't~

LLiJ\lVllJ\4'flillJVl1L91ilf911lJlJ191~!1\l81UM1\llJ191~1\l

~il91ntll't1~91((1~nnlJ (((lJil.) [2]l..i~:nillJ~1Ueln'1l~:i~iiil'tl..i;:l'

1. WUty'lf\l: 44 i1 't~Ll.ri n '11'11fl 'lJ ~ 'J U 'If 'll Ul

tyiH)!'I19lJtllfl91tlYlll\llJl..i~flwYlnlJU~1I1fllY

((~"'iln

2. ~: -;i1\l1\l 21 911't~LLfi •• •• ~

L 't i 1 : =1 1 t] 11 ': : :
3. 1ntll~n9i'LLII:~tII'I1'lJ191't~Ll.ri

4. LII'1l'tYlU't~LLri Ii) 1Den .r cf. '" rl dolo

5. Lt14il~~lJ1U~LfllY't~LLfi OJ I - $ , . ( ) 'J" ?

LRU~i\lwuty'lf\l:111lY1'tYlU[3] l..i~:nillJ~1U 21 LRU~

~1Un\l ~~LI.((fl~i\l911~~~ 1

Li4u~Yluty'lf":lY1!J ~t1Yltlty'lf"::lnu

1. n n

2. '11 '11 '11 t1 fl 'lJ

3. ~ ~
4. 'J 'J

5. 'If 'If Ul u

6. 'll 'll fl lY ((

7. fl fl D
8. 91 91 !l
9. YI YI II '11 9lJ tl !

10. '.I '.I tII

11. lJ lJ

12. l..i l..i

13. W W n ~
14. Yl Yl fl

15. lJ lJ

16. U U ty

17. ~ ~
18. II II ..,
19. 1 1

20. n ~ n

21. il il

3.n1~~1L"~1";~V
.ff\l91il\lmw11iuLLll~'t~ 3 .ff\l91il\li~;:l'
1.1Lt1~:iLLII:ililmLlJlJm~i'flL~!J~5n'1l":111lY1'tY1!JLflU

ililnLl.lJlJH~~~lJfl 4 ~l..iLLlJlJ~1!Jn\lflil WLLlJlJ~ 1 LiJ\lllnlYtII:~ ~
.I i 1 ~ ...•.• ~ 't.,'" ~ ~.1 •
Y1WlJ'.I mflWYllJiltlilYl1'J lJ LL91lJm~LL((fl~Wuty'lf\l:'Yln911Y1il~

lJ\llllJ (~l..i~ 1) ~l..iLLlJlJ~2 LlJ\lm~im1~911lJfl11lJrl'1lil~,~ ~
~ .Ii~ L ~ .I.. .I.1i~" ~1~' ~
iln'1l~:Y1'lf~1\l flUWUty'lf\l:Y1lJfl11lJtlYl'lflJilU'J:'JflL~il~~\l1
•• ~. ~ .I.. .Ii 1 ~ ~ ~ i ~ •••

LflU1n\l ((1\lWUty'lf\l:Y1lJfl11lJtl \lm~L'lf~1\l\lilU'J:'Jfl ~il~iln
~ .I ••.1 ., .I iJ ~,~ .•

~\l1~\l~ (~lJYI2) ~lJLLlJlJYI3 L \lm~'Jfln~lJWUty'lf\l:911lJL((U~

WUW'lf\l:od1(~l..i~ 3) ~l..iLLlJlJ~4 LlJ\lm~L1U~WUW'lf\l:non
w ,. 'U ••

~~~lJflil vi \l~li1L~U1n\l LLII:iflL~!J~((~:Ll.II:1~~tllun911iil ti
Y1WJl1U'1l~1lJ\la1~i\l~l..iLLlJlJm~Lii!J\l111lY1'tYlU(~l..i~' 4) Lfl~~ ~
Y1fl((illJLmUlJLViUlJnlJMlJ ilf91lJ'.I'Jil111W~l..iLLlJlJLnlYlJtil (~l..i~~ ~
5)

2. ~9lJ\l11l..i~LLn~lJMlJilffllJ\l'Jil111W~~4 ~l..iLLlJlJLflU~~i'"~, .. _.d.d •.•. .1._,
L\l\l ~L'lf~1\l~1!J IIflm ••nflLlliln L'lf\lLlJilLllil\lLt1il~L'llil~lJ1Y1~lJ

1" ~ .:ox 1~"~"
n~lJ iln'1l~: lJ~LLn~lJ'J:LL((fl~iln'1l~:L~ 111'.1\l'1l\llJ1mLlliln'Yl\lYl

1flu't~iil~nflL~ iln Lv1illlflL1111LLII:m1lJL~~il !J1l1i \lm~H~1\l

Ql..i~3)



3. "Yl~IlEl~1~1J"'l:a"Yli1l1Vim"'l~lJvl" 1~UEl1W1RlJfl"'l 10

flU El1R1RlJfl"'l";):'ltiilJm"~ln~lJVi1 U"'l1JLLlJlJfirrlJElf~ tU"'l1JLLlJlJ

~1~ ')hi~fl11lJ~ULfl Ut~Um"'lL~ULnlJ~L~;UlJtilJUflEllJ~1L~Elf

~~fiEl~HMlJElf~lJu";)El111Vi ti~LLR~~tu"'l1J~ 6 tum"'lY1~REllJrr~ ~
"Yl~REllJ";):t i~1JLLlJlJMlJElf~LLlJlJ9h~ ')YilJvl"lJ"Ylfl11lJ9l1lJLElnW1"'l

~t'l'\'111~tuLElnW1nJEI~LEI~L~Elf ("'l1J~ 7) 1~u";):LtlUlJ"Ylfl11lJ~~

an'll"'l:~t itU1l1l:t1 'l"YlUfl"'llJ"Yln fi~ t1J"'lLLn"'llJ";):~"'l1";)REllJfl11lJ

tlniEl~LLll:fl11lJL~tum"'l~lJvl" [1-2. 4-8] t~U'llEllJll~Li'\lJfiEl~ ~
- t'l/i1r1h1unTIYIfllfiJU ('iU1Yi )
,.~1U'Uf,.f"rlnflIRiJn

• ::..J.d ...
- ";)1U,Ufl1~!'lRU'I'\1iJlJnLRn

- m1lJuniIJ~7un11WmV flflliJUllJlJ1"oHUfI

,.m1lJ11, lUn11wmv flflliJUlhu,uvmn:filJ 'iU1Yi
tflu~m"'l'l'\1fhfl11lJLL~U!i1 t Um"'l~lJvl"LLRfI~ t URlJm"'l~

(1) LLll: (2)

Accuracy (%) = (NC I N) x 100

fl11lJL~1tum"'l~lJvl" = NC I T

N fiEl ,j1U1Uan'll"'l:,f~'I'\lJfI (an'll"'l:)

NC fiEl ,j1U1Uan'll"'l:,f~'I'\lJfI~tlniEl~ (Dn'll"'l:)~
T fiEl L1111~Htum"'l~lJvl" (1U1Yi)

4. LnlJ'll EllJll,f~'I'\lJflLLll:'iLfl"'l1:'Ii'''hm"'li~11~ t U"'l1JLLlJlJ~ ~
1 .11~ ~ ~.J".I ~ ~ .I ••~ ~
LfI"Yl\ '1'\~ llm"'lVilJVi"YllJlJ"'l:R"Yl1i1l1Vi lJ1n"Yl~fllJUfl UlJ EI"'lfllJU

";)El111Vi



4Iolilm"i~hl\4"\n"

Hllnl''l"Y1flll El~-rfll.h:RYlfi111~LII m"ivhl ~1fl tJm"iLnu

'limJll';11nEl1R1R~fI"i10 fill ~'lJmrflLLiJllWlJri'LnlYlJtitLLll:.
El1R1R~fI"i 10 flll~mrflLLiJll~lJri'LLuULnlYlJtit Lv1El',\1fi1LtI~tJ

m1lJL~1'll El~LLtill:LLiJllWlJ~111m"iWlJri''llEl~El1R1R~fI"i URfl~LII

fI1n~~ 2 Ull:"i1J~ 8 ',\~~';11nYhm"iYlflRElU'1J'~"i:tJ:',\it~

~Ui1"i1JUUU~'3 ijfl11lJtJ1nLllm"i';1fl,j1ni1"i1JLLUU~lllJ1nLLll:. .
LiL111111111lJ1nLllm"iYlflRElU ~~~9im"iYIflREl1JLLIl:'WntJ~111HIl

';11nm"iYlflll El~L1JitJULii tJUm1lJL~1 Lllm"iWlJri''ll El~

fiuu ElfflLLti1l:"i1JUUUlfltJ',\1fi1LtI~ tJ';11nEl1R1R~fI"i "i1JLLUU~4. .
R1lJ1"itlWlJri''liElfl11lJ'~L~~RflLrlElLYitJULllmilJ'llEl~El1R1R~fI"i~

'l.imlflLLiJllWlJri'LnlYlJtit ~~"i~LLUU~4 R1lJ1~tl'Jl1tJllflL1111m"i•
WlJri'LrlmlJitJULiitJUr1U"i1JLLUULnlYlJtitflflLilwlEltJll: 6.74 h.
ft111'llEl~nillJ El1R1R~fI"i~mrfl LLiJllWlJri'LnlYlJtit "i1JLLUULnlYlJtit, .
iJ~Lil 1l"i1JLLUU~'Jl1tJL~YllJri'L ~1~ Rfl LitEl~';11n El1R1R~fI"iij. ,
fI11lJflllLfltJElULLi1 lfltJR1lJ1"itlwlJri'L~ni1"i1JLLuu~ 4 'EltJll:

18.38' ~~L~llJ1JLLuu~L~1ni1LLuugll'J~1lJt'JlLnlYlJtitEl!h~

iflL';111

'l.inl\fl"i1JLLuuLnlYlJtit mlfl"i1JuuULnlYlJtit. .
fI11lJL~ flflLilll fI11lJL~ flflLilll

"i1JLLUU .I
!lflnft111

.I
!lflnft111. LtllltJ LtllltJ.., ,

fltJUEl"ifl
(en'll"i:1 fEltJll: (en'll"i:1 fEltJll:

1111Yi) 1111Yi)

1 0.216 80.90 0.376 55.29

2 0.221 82.77 0.396 58.24

4 0.285 106.74 0.555 81.62

"i1JLLUU 0.267 100 0.680 100.
LnlYlJtit

0.8 00•••
0.7 ",0

'"0.6 '" 010

0.5 '" ~~':: .2.. 00

0.4 N
N ••..

CD ....N ON.. 0 04N 00.3 c:i :::
0.2 : : []Is

0.1 ::::
.'

0
'WmXtlJuu1l1l tlUflJtJu.tl1JLm~lInt

Ln1:tllnt

LrlElW';11"im1ti~,j111111flf~~nflL~ElnLllU~Il:"i1JLLUU'~.
fi1LtI~tJ,j111111flf~~nflL~Eln~~fl1n~~ 3 LLll:"i1J~9.

"i1JLLUU 'l.i mlfl"i1JLLuuLnlYlJtit tll!'fl"i1JUUULnlYlJtit. • ..., ,
fhLtI~tJ flflLilll fi1LtI~tJ flflLilllfltJUEl"ifl

'li111111 !lflnft111 ,j111111 !l'llnft111
:: .I

i'EltJll:
:: .I

fEltJll:fl"i~Y1nfl m~Y1nfl

L~Eln L~Eln

1 240.8 94.80 239.6 87.25

2 290.7 114.45 300.2 109.32

4 238.9 94.06 236.1 85.98

"i1JLLUU 254 100 274.6 100.
LnlYlJtit
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'WmXtlJUu1l1l
Ln",1Jm

Ng •••
'" oi

CD
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"-;Nen •••'" ... 01N N

':: .2
04
ills

. .I. ::.1.. '1.1 .I~~
';11nfl1LtllltJ,;)111111m~Y1nflLllEln'llEl~LL'Illl:JLLUUHllYiLfl

fiEl h"i1JLLUU~ 2 tlEl~nflL~ElnlJ1n~RflLrlElW';11"im1J~nillJ'llEl~. "
El1R1RlJfI"i~'l.i tll!'fl LLiJUWlJri'Ln1YlJtitLLll:tll!'fl LLiJllWlJri'LnlYlJtit

ft111"i1JLLUU~,j111111flf~~nflL~ElmrEltJ~RflflEl"i1JLLUU~4 LrlEl

Yl';11~m1n~lJ'llEl~El1R1R~fl"i~'tl.itll!'flL:iJllYl~ri'L nlYlJ tit ~~

"itlLLUU~ 4 nflL~Elnl!'EltJni1"i1JLLU1JLnlYlJtit'EltJll:5.94 ft111. .
milJ'llEl~El1R1R~fI"i~tll!'flLLiJllWlJri'LnlYlJtit"itlLLUU~4 nflL~Eln, .
UEltJni1"itlLLUULnlYlJtit'EltJll: 14.02 i~,fll';1:L~U'~i1"itlLLUU~. .
4 'Jl1tJllfl'li111111flf~~nflL~Elnll~llflfl11lJL',\rtEltJli1'llEl~n1"iWlJri'

'liElfl11lJ9h~'J'~

5. ;LFI"i1::~LLil::1'I"itllolil•
UYIfl11 lJii'L i111m"iYlflll El~Lnu'li EllJllYl1 ~Rii9i ';11n

El1R1RlJfI"iJ~ 10 flll~'l.itlUflLLiJllWlJri'LnlYlJ~LLll:El1R1R~fl"i

10 flll~tlUflLLiJllWlJri'flEllJW1L'IlElf LUm"iYlflRElult1"iUn"ilJ

fi 6uElfflUll ';1Elm~~ ElElnLLUUhui LtlitJULii tJUr1ULLUULnlYlJtit 'i
Yhm"iYlflllEl~J~',\lJfl 4 "itluUU~1tJ1111 lfltJ91fl"i1JLLuu~ 3

ElEln'1JLrtEl~';11n',\~~n1"iY1fl:ElU'1J'~l.ir\"i1 tJn~Ui1' iL 111111111



t'llm~L1tJ'IIfLLl~::Hnu, L\til~v1ml.1LLUU.yj3 LU'II~l.1LLUU.yji~9l1lJ. . .
~ Ut!!'lf'll::LRtJ~-i1 '111t im~vt1';i1\\~ilYi1fl11lJ~'IILfl mu'll tl.1'~

tJ1nlJ1n ~~i'll~~'Yl~llil~LLll::ntJ~1'11HllL'l.~1::t'll~l.1LLUU.yj1 24.
LLll::LnlYlJtit

v1nHllm~'Yltlllil~MUilftl t'll~l.1LLUU~4 i~'i1LiJ'II~l.1LLUU

~"J!1tJtim~VilJyfij lh::a'Ylfi1l1~f1n~1~l.1LL1JU5'11') LrlilVi:1~~1

t'lln~lJ'llil~il181RlJfl~tlimr~LLiJ'II VilJ~LnlYlJtilL\til~v1mh'll1'11

flf~~n~L~ilmriltJn11~l.1LLUU5'11') t'llmllJ'llil~il181RlJfl~ 10 fl'll. ,
~tl\rtl LLiJ'IIVilJyfLn lYlJtit ~1.1LLuu Ln lYlJtitR1lJ1~n VilJ~1ti L~1n11.
~l.1LLUU5'11') LLti-;i1'111'11flf~~n~L~ iln lJ1n L\til~v1nti il~t i~1tJn•
(Shift) il!h~hi\fl1lJt'llm~'Yl~RilUnUil1R1RlJmJ~ 20 fl'll !T~ij

ilvitJ~il1vYi1tiHllm~'Yl~llil~fl1l1~Lfl~il'll'ti L"J!'IIR1l11::

LL1~aillJt'llm'lYl~RilU fl11lJfi'llLfltJt 'IILLtill::~t1LLUUflrJUilf~'llil~, .•.. .d... •. 4-

il1R1RlJfl~LLflll::fl'll fl11lJL\\'IIiltJ1l1'llil~il1R1RlJfl~ ~1lJn~

fl11lJfl1l1~Lfl~il'll'llil~m1lJL~1 hm~VilJyf \\1nil1R1RlJfl~t\il~

lJil~U'Ylm1lJti iltJflf~v'llLn'll tl.1Yi1t im1lJL ~1t 'IIm~VilJyfll~ll~

LU'lltl'll

v1n'liillJllm'lYl~llil~~l.1tti11Muilf~~l.1LLUU~ 4 ~i~. , .
11~~!Tt!!'lf'll::LLll::~::fl1lJJl.1LLuum~LiitJ'IIfi1m"" t'YltJijintJm~

t 'IIm~u1 tl.1H~1 'IImtil~iLU'IIe!Vim~'Yl1~m~Lfl~ il'llh1lJ1 n. .
.I .:<.1. oJ ~ ~~ ~ ~ ~
'Yl~tlL~n::81lJ1~nll~v1'111'11fl~~'YlntlLllilmLll::-D1tJL\\~lJ~L~L~1

n11~tlLLUu5'11.
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