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ABSTRACT 

The development of Computer-assisted Learning Program to rectify the weakness 

of third year students of Rajamangala Institute of Technology, Bangkok Commercial 

Campus on the concept of mathematics polynomial factor. 

Mathematics can develop student' thinking in system, reason have effective 

problem solving and can use for other tool subject, but effective lesson on mathematics to 

leave media with admire media is Computer-Assisted Instruction. 

The purpose of this experimental research was to develop the efficiently 

mathematics computer assisted instruction with the effectiveness of 80180 and to compare 

learning achievement on polynomial factor to pre and post test in computer-assisted 

instruction to rectify the weakness of basic mathematics of the third year students of 

Rajamangala University of Technology Phra Nakhon, Bangkok Commercial Campus in the 

first semester of the 2006 academic year of two 60 students groups with specify 

experiment one 39 students group. 

The findings of this study revealed that the computer assisted instruction to rectify 

the weakness of Mathematics Polynomial Factor had the effectiveness of E,IE2 = 
80.89/81.58 which higher than 80/80 criterion and the students who were learned with 

Mathematics Polynomial Factor got significantly increased at the 0.05 level. 
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LLtJtJ'Vll'l~'eltJ (Test) :i'')~li'\ltJ'Vlb~[J'l.lfOl'el~Yl,)LJ;)'elf'Jl')[J~'el'l.l LU'l.lm:i'HfOl,)1~~1~1:i'n"ll'el\lfOl'el~Yl,)LJ;)'elf 

L'l.lm:i'oU1L~'l.l'el~'eltJ:i':;~~~'l.l'l.C?lLLfi -if'el1'l,)1~ Jl1'Vlti\l m1r1~ fOlLLtJ'l.lJln Jl1'Vl bfOl~'el'l.l'l. VI') ~~li'PlULL~:;
 
," , 

~
 

L~[J\l Lrl'elCh[J'Vl'ell'lLij'elVl1 tJ'Vl ~[J'l.l Vl1'el'el\lflfOl,)1~n'l.lin'l=tnl:;ViLn~Liii[J\lritJm:i'~'el'l.l'"l1\lL 'l.l~'el\l L~[J'l.l
 
~ 

~1 n~ ~ l'l (n'l.l'el~'Vl:i', 2541) tJ'Vl L~[J'l.lfOl'el~Yl') LJ;)'elfLU'l.l~'el~J;)'eltJ~'l.l'el\l fOl,)1~1 LLJ;)n [;]1\l"1l'el\l ~\~[J'l.l 
q ~ 

~')[Jri'l.l b'Vln:;~'elfOl'el~Yl,)LJ;)'elfl-IVlinm:i'L~J;)'eltJritJ cJL~[J'l.lLtI'l.l:i'1[JtJ fOl fOl~ Lm'el m~ cJ ~[J'l.lJ;)1~ fOl,)1~ 
~ q ~ 

'I 'i' <II ......... " "'I'" ~"
 
~'l.l ~'"lLL~:;fOl,)1~~1~1:i'n ~l'lm~'elmfiL:i'[J'l.lLL~:;fOl,)tJfOl~fOl,)1~m,)VI'l.l1~'l.lm:i'L:i'[J'l.l"1l'el\lJ;)'l.lL'el\l~l'l 

q 

~1nn~1 ~'elm:i'~'el'l.l"llill'l~'l.l1 0Jl1, 2544) ~\ltJ'VlL~[J'l.lfOl'el~Yl,)LJ;)'elfLU'l.lm:i'~'el~1:i'~'el\l'Vl1\l (Two-
I I I ...... J 'I'" 'I "... ~ , <II::::l'"way Communication System) 'Vl~' :i':;~i'1fiJl1'Vl ~'l.lm:i'L:i'[J'l.lm:i'~'el'l.l ~n~LfOl[J\llo'l'el'l.JfOlfOl~~1nn,)1~'el 

I iii' " 

~'l.l 1 'l.l'eln'"l1 ni1m:i'ViL~m~m..ll Vl1'eltJ nli'n'l=t:;~')[JfOl'6~fl,)LJ;)'elf'l!'l.l ~L~[J'l.l'"l:;iJfOl,)1~i~m Vlij'el'l.lri'iJ 

'" 
m:i'L~'l.lLn~ ~\lL~fOl,)1~~'l.lhntJtJ'Vl~[J'l.l~1n~'l.lLu'l.lYlLPI'I=t (il'Vl'l.lfl. 2531) 

':j"ll11'l cUJ;) Pl1~ J;)fLU'l.l~[J'el ~1tJ ri'l.l~1 LU'l.lif'"l4'[J~~1,", ru~~ l'lL'l.lm:i'~1NJ'l.l1I'lnlJl1'Vl ~'l.l'l=trr 
... q q q 

Hl'elr!1\l i1tJ :i':;~'Vl flJl1'Vl LL~::;~1~1:i'noU1 'I.tJ LU'l.lLfOl1'el\lij'elL'l.l n1 :i'L~[J'l.lf'i"ll1~"J 1 hJ ~1'"l:; dj 'l.l 

'" 
'i'Vl[J1 Pl1~ J;)f LPI:i''I=t,j Pl1~ J;)f 'i PI ') n :i':i'~ Pl1~ J;) f &j~&j ~,)'l.lLL[;]'el11"i[J'i"ll1 fOl ruJ;) Pl1~ J;)fLU'l.lrl'l.l,j1'l.l 

Ll'lm'il.'Vl1:;fOl,)1~L'"l1t1Jrl1,)Vl1J1'Vl1\l L'Vl1'l L'l.lL~~~,r[JL V12J [;]1\l 1 ~ LU'l.lLI'l1'el\lij'eloU1'I.tJ~!JfOl L~m.nt) INJU 

(Globalization) ~'ell'lfOl~'el\lritJ ~'Vl:i' (2541) ~1 fOlcUJ;)Pl1~J;)f'Jl')[JL~cJL~[J'l.loU1fOl,)1~ntJL-I 
~ ~ 

L'l.l~'iJ;)tJt:;~1t)'l.l'Jl')[J~1NJ'l.l11~\U'l.lfOl'l.liJLVI~tJ~il:i':;dJ[JtJL'l.lmn11\l1'l.l ilfOl,)1~ftJ~l'l"ll'eltJ ilfOl,)1~ 

J'l.lL'"lL'l.lJ;)'l.lL'el\l ~[J'Vlfi'ifiL 'l.ln1 J'LLrlifruVl1 m:i'L~[J'l.lm:i'~'el'l.lfOlcUJ;)Pl1~ J;)N\l fOl,):i'~1NJ'l.l1fOl,)1~~ li'n'l=t:; 
.... Q,I' .. 

m:;tJ,)'l.lm:i'L~'elL~~1~1:i'ntJ5':;!JnJ;)1-IfOl,)1~i'Vl1\lfOlcUJ;)Pl1~J;)f L'l.lm:i'LLrlif t1JVl1 [;]1\l 1 'I.~ ~')[J J;)'l.lL'el\l 

'elr!1\li1~"ll [Jfl'l.l (2541) n~1,)~1 'i"ll1fOlcUJ;)Pl1~J;)fLU'l.l'i"ll1~L-if1L'"lmm'Vl:i'1:;LU'l.l'i"ll1'l.l1~fi:i':i'~~q q 

~'el\ll-Wfi~l'l n1:i'Yl~'"lU m:i'1-ifLVIJ;)tJ~ ,rn'VltJ~1'1!m~[J'l.l~'eltJhJ~1'l.lLtI'l.l~1'l.l,)'l.l~1n LU'l.lifruVl1~1'l.l 
~ q ~ 

m:i'L~[J'l.lm:i'~'el'l.l~1Ll'l[JJ;)~'el(;l ~'ell'lfOl~'el\lritJ [JYl'l.l (2539) 'I.~n~1,)L~~L~~B~1 fOlcUJ;)Pl1~J;)1iU'l.l 
'" , , 

q 

'i"ll1'l.l1 ~ fi :i':i'~ Lij'el Vl1 tJ 1\l b1'el\l [J 1 n Vi '"l :;'elfl tJ 1 [J L~ L-if1L'"l 'I.~ LL[;] 'elr!1\lhri J;) 1 ~ fOl\l '"l :;hi Ln 'l.l 

fOl,)1~~1~1:i'n"1l'el\lcJ~'el'l.l 'h~~'el'l.lLU'l.lcJ~VlJ'l.lL~1:;LL~,)\lVl1fOl,)1~~L~~L~~'elr!L~~'el ,J'"l'"lU'l.lL:i'1 
.. 'lI" .. III " 

I .. I 

~1~1:i'n L-I~'el m:i'L~[J'l.lm:i'~'6'l.l~1'Jl')[J'I.~li'\l,J:i':;LJl'Vl~\l ~fl~W t)~ l'ltJt:;~'l=ttf 'eltJn:i'tU n'"ln:i':i'~ LL~:; 
q 68 q 

~'el m:i'L~[J'l.lm:i'~'el'l.l'"l1 n~\l LL'J l'l~'el~ Ll'lm'il.'Vl1:;'elr!1\l~\l ~'el ~~li'PlU LL~:;fOl'el~fl,)LJ;)'elf'Jl')[J m:i'L~[J'l.l 



3 

L 

.. 
ii'1l1l'l N(;I flI1 ~ (;I f1~ bl nU11'"l L1JVlin~ (;I1n 11L1't11J n 11~ 'B 1J~-3 LL~1~~ U'B 1JU1~ '"l1Jf1-3 

GJ " CU " 
, .. I 

1~~1J'BC;)2J~ n'!y1 Ln'BUVln~1'lJ1ii'1l1 n11L1'u1Jn11~'B1JLl2J'"l1 nLum'l1V1m n '"l1 n11.Jfi112J hJ~ 
q q 'IJ 'IJ .. 

1J12Jfi112J ~-3'1!1Jn11IStJ1Jn11~'B1Jii'1l1l'l N(;I flI1~ (;IfI."lt.i1'"l ~iiif ryVl1Vij'B~tJM1l'l Lc;) 1 LL~tJn n!l~1 

-wn ~n'!~1~':l1J2J1 n1"l,J1::~U ~~~1 L~'"l L1Jn11L1'U1Jii'1l1l'l N(;I f'l1~ (;If ~-3~ n12Jii'1l1n111~tJ1~Lij1J 

fOlrn1l1~V11-3n11~nM11~~u~fitJ2J~nM1L1JU ~.flI. 2533 LLfI~ ~.flI. 2536 ~U~1 ~2J11n1J~"lJ'B-3• 

fOl~LL1J1J~1 n~1rl~-3"lJ'B-3l'l :;LL1JtiL~2JL1J1~~1J,rfitl2J ~ n~ (;I'B1J~1J LLfI~Ln1Jrl~-3 LYlU-3 L~ n'\J'BtiL1J1~~U 

3TDtJ2J~m~n(;l'B1JtJfl1tJ (l'lrn~n112Jn11n11~n~LL~-3"1l1~. 2539) ~1LVI~"lJ'B-3if'lJVl1~-3mh':l~1LVI~ 

VI~-32J1'"l1n n11~'I!n L1'tJ1Jil-ii'B'J n~~'B-3L 1Jn11L1'tJ1Jl'lN(;I flI1 ~ (;If ~-3 ~~'B1Jm1'"l ~Vl1-ii'BU n~i'B-3 
.. I 

~-3mh':l LLfl~~1LU1Jn11LLnt"ll;J'B1Jn~~'B-3'1!1J ~'BC;)rl~'a-3riu 'ei'2J~1 (2536) n~h'J~1 n11V1'"l~ .. .. , 
oW[ij./1J1 n1 ?L1'tJ1Jn11~'a1JrlmUl ~1~ (;1ft~iitl1:;~V1fi1l1~ ~~1J,r1J cJ~'a1Jrl':l1'"l ~1~'YIt1U~1cJ L1'U1JVI (;I1J

OJ OJ 

~'B1J,r1J ii;J'BUn~~'B-3L 1J'"lC;)Lc;) L~'B'"l~Lth.l;J'B2J~ L1Jn11':l1-3 LL~1JLLri1. "lI;J'aU n~~'a-3 ~-3'"l:;Li11Jn11LLri1. "JI 

~(;INtJ1:;L~1J 
• OJ 

n114'~ 1tJLLuuiifi n11~'a1J~~ 2J L~l2J L~ tJH fOl'a 2J~':l L(;I'a f"Ji':ltJ~'a 1J n1i-3 Li11J~U t12J L~'a-3'"l1 n 
OJ 

d:l1J~'a n11L1'tJ1Jn11~'a1J~~11~Vlfl1tJltJLLUUL 1JVJ n 1 ii"1l1 Lc;) m'U~ 1:;ii"1l1 rl Nl'J flI1~ (;Ifd:]1Jii"1l1~ 
, I I ... I 

LVl2J1:;~2JVI'"l:;~'a1J~':ltll'l'a2Jyh Ll'J'B~':ltJ~'a1J LU'a-3'"l1 m U'aVi1"J1'B-3ii"1l1 rl m(;l f'l1~ (;Ifiirl':l12J ~'a LU'B-3 .. 
~12J 11CltJ n (;I12J~1 ~ui1J(;I'a1J "Ji':ltJ ~-3 L~l2J n11iiic;) L=H-3 LVI ~ ~ fl LLfl:;oW[ij./1J1 n11~11J~ ~if t1I t1I1"l1'B-3 

cJL1'tJ1J ',111~tJL1'tJ1J1~~[ij./ti1rl':l12J~12J11ClL1J'YI1-3rlm(;l f'l1~ j;)f1~Li:l1J'BtJ 1-3~ (f'l1',rn i. 2535)
OJ OJ 

Lc;)m'U~ 1:;'atJ1-3~-3'1!m1'tJ1J~tl'a1J ~1~11m1'tJ1J~'a~ L~1~'"l1 n fOl'a~~':l L(;I'af"Jl':ltJ~'a1J\~ ~-3~ 'el1~ ~ 

(2528) n~h':l~1 n11LoDl~Ll'l1l'l'a~~':lLj;)'Bf"Jl':ltJ~'B1J''aJ-IL~1~~1~11Cl"Ji':lmLnift1lVl1,rm1'tJ1J~'ei'B1J 

1~~1n 

LLn\"lI;J'aU n~~'B-3 ~11Jl'l':l1~ ~~1J~11JVl1-3l'l N(;I f'l1~ (;If L1~-3 n 11LLti n ~':ltJ 1:;n'BU~V11J1~ "lI'B-3 
~ a • 

Sf I I " 

,rn~ m~ni1JuVi 3 ii'YItJ1L"JIl'JW N"1ltJn11~1:;1Jl'l1 ~-3n11LLtJ n ~':lth:;n'BU~Vl1J12J Ltl1Jl'l':l12J~~ti~11J 
• OJ a 

V11-3rlm(;lf'l1~l'Jf~'"l:;'Il1hj~nM1L1JVlt.i':ltJ~ 3 ~'B-3 ~ij(;lLLfl:;fOl'.n~~'BL~'a-3 LL~:;L1JVlt.i':ltJ~ 5 ~'a-3 

n11~1J~ Ln1(;l L1J11tJii"1l1LLf1fl ~i~ 1-1 ~-3 LiJ1Jii"1l1l'l m(;l f111~ (;IfLL"lI1J-3V1~-3 Li11Jii"1l1L1JVI~':lc;)ii"1l1 

n1t~n~1i':l\tJ 1:;~1J1R-t1IC]J1(;11'l'lrn:;ulVl11~1n'"l ~1"J11ii"1l1n11,jt1l:n n1tl'Jfl1c;) LLfl~~11~1JL'YIf'I 
.. I I 

L1Ji1JUVI 3 ;-3'1!n~m~nfb1J1VlqJL1tJ1J~1tJ'B1:n~L~tJUlN (U1::n1f11UtJU(;I11"1l1:n~) '"l1 n n11V1 c;)fl'aU 
.. .. I 

I:Jfl~~~'YIfiVl1-3n11L1'tJ1J1"1l1LLl'l~~i~ 1-1 "JI'B-3'1!n~nM1itiuVi 31'Y1tJ1L"JI(;I~m'1ltJn11~1:;1Jl'l111JU 

~ ~.lI""
m~V'ln~1 2545 , 2546 LL~:; 2547 ~fl:;LLklkl'f)~d'f)tJ~:; 66.78 1'atJfl:; 57.92 LL~~ 1'atJfl:; 52.87 
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lWl ~~'witJ (LLt.J'Wni'l :;LihJ'WLL~:::1' j;) t.J ~ ~"''l':ii'ltl'l~mi'll"l L'WL~U:i''l"JI~-11"l i'lYj :i':;'WM ':ii'ltl'l L"lIJ;)Yjt'W"JItI

" 
n'l:i'Yj :i':::'WI"l:i') 1 'W ~tl ~ 'l iLL-rn I"l ru:; WirortIHi'vl'l n'l :i'LLn'l"lI';)'eltJ n Yj 1'el-1 ~'l'W 1"l'J 'l ~ 1Vl 'W ~'l 'Wi'l 'l-1 

.. .. JJI 

I"l ruJ;) Pl'l~ J;)f"ll'fl-1un ~ m~t'l tJ'l'l~b'Whi~'l L'iU'W tJ'l-1~'J'W~'lLLi'l:::'l~flJ n'lnLrlL"lI';)'fllJ nYj 1'el-1 LLj;jhiii 

L'fl n'l~ nitJ'ltli'llJi'l'J'W yi'l 'I.~n'l nLo11f-if'fllJ nvd'fl-1"l1'fl'lun ~ mnhitl:i':;~lJtJfl~'lL~~LYh~ I"l'):i' ~-1,h 
" 

un ~ mot'l 'l~'I.-iftJi'l L'iU'WI"l'el ~ on ') LJ;)'fl f"Jl,) t1~'el'W LLi'l :;LL tJtJtJ m;n'li:; LL n'l"lJ ';)'fllJ n Yj 1'fl'l Y/'l.I ~'l 'l.I i'l'l'l 
dol 

• I " 

I"l cWJ;) PI'l~ J;)f 'l~ J;)~'el J;)L') i'l'lVi ~'el-1 n'l:i'~:;~-1 t.J ~ 1~un ~ n'li'ltl:i':;~lJt.J i'l~'l L~~1'Wn'l:i'n'l :i'~t1'W'l~~~-1~'W 

2.1 L~'el'Woo.J'l.I'ltJi'l(jtl'WI"l'fl~on,)LJ;)'flf"Jl,)t1~'fl'W 'I.'Wm:i'"Jl'JtlLLrlL"lI-if'fllJnYji'fl-1~ 'l'WI"l,)'l~j~'W~'l'W 
.. dol 

I " , 

i'l'l":)~'l'Wl"lcWJ;)PI'l~J;)f C1'el":) n'lnLtln~')tl:i':::n'fltJYj"''W'l~ "lJ'fl..:)un~n'li'l:i':;~tJtl'huru'lJ;)'i i'l.lnVi 3
• w w 

~"''l~i'ltJ'l ~mi'll"lL'WLi'lU:i''l"JI~-1I"li'lYj:i':;'WI"l:i' ':ii'ltl'l L"1I VlYj CU"JIU n'l:i'Yj :i':;'WI"l:i' 

2.2 L~'fl ~ n'li'lLmtltJ LViutJ 1"l,)'l~~'l~1:i'C1'1.'Wn'l:i'LLti n ~')tl:i':;n'fllJYj"''W'l~ "lI'el..:)un ~ n'l:t'l• 
" I 

:i':;~tJm'Y'Y'lVl'i -n'WnVi 3 ~"''l':Ji'lmimi'l'" L'WL~!h'l"li~":)f'li'lYj:i':;'WI"l:i' ':Ji'ltJ'lL"lIVlYj cW"JItln'l:i''Vi:i':;'WM 

r1'fl'WLLi'l :;",i-1 'I..j{lJ i'l L'itl'WI"l'fl ~lh LJ;)'fl f"Jl,) tI~'fl'W LLfl :;LLlJtJtJ nin'li:; 'I.'Wn'l nLrlL1f';)'fltJ nYj i'fl-1 rA''l'W 

... ......,
3. ~tltlj;J':1un1'i';)tUI 

3. 1 tl:i':;~i'lfill'lYj1J'm'itl'WI"l'fl ~Vi') LVI 'el f"Jl,) U~'fl'l.l L~'fl LLrlL1f-if'fltJnvd'fl-1 ~'l'WI"l,) 'It/f~'W j'l 'W 
, " , 

i'l'l":)l"lcWVlPI'l~Vlf L1'fl":) n'l:i'utln~')tl:i':;n'fltJYj"''W1~ "lJ'fl'lun~n'li'l:i':;~m.firuru"IJ;)~ i'l.lnVi 3
• w w 

~"''l':ii'lm itlLi'll"lL'WLflU:i''l"JI~-1l"lfl'Vi:i':;'WI"l:i' ':ii'lm L"lIVI'Vi cW"JItln'l:i'Yj:i':;'WI"l:i' 'l~ VI'l ~ Ln tl.l"rl~'l j;J :i'j'l'W 

80/80 

3.2 L~'fl LmUlJ LViutJ r.Ji'li~ ~i'lfi'l1-1n'l:i'L'iu'W1'Wn'l:i'LLU n ~')tl:i':;n'fltJ'Vi~'W'l~ "lI 'fl-1un~mt'l 
" I 

:i':;~tJm'Y'Y'lJ;)~ i'WnVi 3 t/t-'l1':Ji'lmitILi'lf'lL'WLflUn"JIt/":)l"lflYj:i':;'Wf'l:i' ':ii'lmL"lJVlYj t'W"JItI n1:i'Yj:i':;'W"':i' 

" I 

",i..:)1ojj'tJi'l L~t1'Wfl'el ~ on ') LVI'fl f"Jl') U~'el'WLLi'l:; LLtJtJtJ nin~:; ii~'W'fl£l'l..:)iiUU~'l ~'Yi'l'l-1~t1 ~Vi :i':;~tJ 0.05 

'i" .."" • '1. ,.,'"4. tI '5'::I.!I~U'VIfl1Ul,;)1~::: Ul'i'IJ 

4.1 'l~tJi'l L~U'Wrl'fl~Yi') Lj;J'flf"Jl')tI~'fl'W LLi'l:;LLtJlJtJnin'li:; L~'fl LLrlL"lJ-if'fltJ n'Vi1'fl-1 ~'l'Wfl,)'l~f 
" ,

Y/'W~'l'l.li'l'l":)l"lcWr;]Pl1~r;]f (1'fl-1 n1:i'Lmn~')tl:i':::n'atJYjVl'W1~ 
JJI • 

4.2 HILL'W,)i'l'l-1~ 1",ftJ~~'W1'"11'Wn'l:i'~ nWI t.Jf-l "lI'a-1 n'l:i'HtJi'l ~tI'Wrl'el~on') LVI'af"Jl')t1~'fl'W LL~:;.. 
" I 

LLtJtJtJ nin'li:;1'Wn'lnLm"lI-n'a tJ nYj 1'el":) ~'l'Wfl'J1~ 1yj'W~1'Wi'l1-1 '" cWVI PI'l~ VlfViii j;J'fl rl ,)'l~~'l~'l:i'tll 'W 
.. JJI 

~'a-1~'W 1 "lJ'el-1tin~mn 
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.... "" 5. "II 'eI 'U L"II j;J"II 'eI.:J nT'il,;! 'UI 

5.1 1.J~~"Jf1m'~1-if' ..wm~'rj4'urlf~d ~'el'lrn~m~t1~'Wn~ 3 ~~~1Jm'l!'l!1[;1~ ....,~n~[;l~ 

1J1'....,1~D~n'"l ~fl\lVl~LtiU'WL1mJ'rj"Jf1LLrlfHi\~~ 1-1 1.J~~~1nn1~~mt1 2549 Jl1rlL1U'W~ 1.	 .. 
2J....,1'rjVlm~mVlrl L'WLflth1"Jf2J\lr1flVi~~'Wrl1 'rjVlU1L"lI[;lVitU"JfUn1~Vi~~'Wrl1 ~1'W'J'W 60 rl'W 2 ,x'a\lL1U'W 

5.2 ~'JLLl.J~1'Wn1~'rj4'u 

2.1 ~'JLLl.J~l91'W ~'a 1JVlL1U'Wrl'a2JVi'JL[;l'af"ll'Ju~'a'W L~'aLLfit"lloif'a1JnVi1'a\l~h'W 
~ ,
 

rl'J12J1~'Wfi1'WVl1\1rltU[;lPl1~[;lf b1'a\l m~LLUn~'J1.J~~n'a1JVi\-1'W12J
 
OJ dS	 • 

2.2	 ~'JLLl.J~1?l12J 

1) tJ ~~~VlfiJl1Vi"ll'a\l1JVl L1[J'Wrl'a2JVi'J L[;l'af'JI'Ju~'a'W 

2) rl :::LL'W'Wl:Jfli2J~VlfVl1\1 m1L1U'W~'J[J1JVl L1U'Wrl'a2JVi'J L[;l'af"ll'J [J~'a'W LLfl~ 

Ll'lJ1-1tJ m1'n1~t~L ~'a LLm"lIoif'a1J fm1'a\l ~1'Wrl'J12J1~'Wfi1'WVl1\1rl tU[;l P11~ [;lfL1'a\l m1LLUn ~'Jl.J~~n'a1J 
.. dS 

" "	 I I 

6.1 n1~'rj4'Urlf\lU '"l :;t2J ~1'n\l~\I ~'JLLl.J~ViLnmoif'a\lti1Jrl'J12JLL[;l nwl1\11~\-1~1\1tJ rlrlfl 1'W~1'W 
~ , 
~'Wfi1'WVl1\1rl~'a1Jrlf'J fi1'W~Vl1\1LPI~1:tfin'"l LVifil 'a1U ~Jl1Vii\lrl2J LLfl~'a\lf'fl.J~~n'a1J~'W 1 'W'an'"l1n 

dS	 dS dS • 
, ~ 

~'JLLl.J~~'W LLfl~~'JLLl.J~[;l12JVin1""''Wt'l HL'Vhl!'W 

6.2 rl~LL'W'W~t~'"l1n lL1J1JVl ~~'a1J1' (;l tJfli2J ~VlfVl1\1m1L1[J'W L1'a~n11LLU n ~'Jl.J~~n'a1JVi~ 

'W12J LLfl~l:Jfli2JnVlfVl1~m1l1U'Wij"Jf1LLrlfl rl~~ 1-1 C1'a~1Un ~m~t1 n~2J ~'J'tlth\l..11 LL1J1JVl~~'a1J"I OJ • 

'ati1\1 L~2J rl'J12J~12J1~Cl ~\I LihJl:Jfl m~L1[J'W~ LLV1'"l1'\1 
~, , 

6.3 un ~m~1n~2JVlC?lfl'a\l iJrl'J12J1Y4'Wfi1'W~Vi'"l~1-ifrl'a2JVi'J L[;l'af L~'am~~ m~t11JVlL1[J'W 
•	 .. dJI 

.... "" ..
7. 'U!l13JPI'Vf'VI 

7.1 1JVl L1U'Wrl'a2JVi'J l[;l'af"ll'Ju~'a'WLLfl ~LL1J1J tJm1'n1:t~ 1'Wm1LLm"lIoif'a1J nVii'a\l ~1'Wrl'J12Jl 
~ 

~'Wj1'WVl1\1rl tU[;l P11~ Wlf ....,2,11 [J ~\I n1~4't'l n11L1[J'Wn1~~'a'W Lt'lu1-if1JVl L1U'Wrl'a2JVi'J L[;l'af2J1"ll'J[J1'W 
, ~
 

n1~~'a'W L~'a 1-ifLL fit "lIoif'a1J nrd'a\l'ei'WLn t'l'"l1 n n1~"lI1 t'l rl'J 13.1 1~'W fi1'WVl1\1 rl tU I?l P11~ WI f L~[J iJ n1~
 
OJ dJI 

U1 L~'W'a Ld'a\-11rl 'J 12,1lLLtl ~L1£J'W ~~12J1~Cl L1[J'Wl41'"l'WLnt'l rl'J12J Loif11'"l'ei'W~ LLfl ~LL1J1JtJ m1'n1:t~~\liJ 

n11L~'W'a ~1 Cl12J ~\I 50 oif'tl1'WbLwlfl~-.1 n1:t~ L(;lUiJ ~1 WI'a1J~ Cln ~'a\l L~'an1~WI ~'J'"l~'a1Jtl'WU'W\-11'aLLm"ll 
OJ 

'"l'Wn~1 ~L1U'W/Oj~'Vl'fl1 /OJ t~tJ 1\\'~1'l.llnnJsy)1tltJ~~ 80 
OJ 
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7 2 -n'el 'IJ nvd'el'l ~ 1'Wrl ':J 12.J ~~ 'l.l ~ 1'l.l'Yl1'1 rl ril(;l Pl1 ",'Un fl,'l.I n 1 ~LLti n i':J l.h:: n'eI1JYl 'VI'l.l12.J 
• qj dI .. 

, ., , 
'VI2.J1t1~'1 -n'el~ ~Yl~1~ViLiI'l.ltf tu'VI1 'VI1-'el'elUM~rlrer'l.lLn~'"I1nm~'1J1~ rl':J12.J~yj'l.l~1'l.l ~'1.yh 1,x,rn ~ m~1 

IbJu~::~'IJ t:J~~1 L~'"Il 'l.lm~L'1t1'l.l~"JI1 rl ril(;l fll1~ (;If 'VI1-'ellbJ~12.J1~m'1t1'l.l~"JI1rlcij(;l fll1~ (;If L1'el'l m~LLtin 
Q.I .. 'U cl9 

i':JU ~::n'el'IJ Yl'VI'l.l12.J 1.~'elth..'J ilu ~::~VlfiI11Yl ~'1Yl'"l1Hl.I1'"11n rl::LL'l.l'l.l"JI'el'lLL'IJ'IJVI ~~'el'IJ~il'"liti, 

-n'el'IJ nYl~'el'l ~1'l.lPl':J12.J~~'l.l~1'l.lVl1'1 rl ril(;l fll1~ (;1ft'l.lmnLtI n i':JU ~::n'el'IJYl'VI'l.l12.J L~t1ii'el~1,rn~m~t1 
~ ~ . 

I I I II I 

'IJ nYl~'el'll 'l.l~'el'l1~ j;]'el d:j'el1.~ rl::LL'l.l'l.l'"l1 n m~.yh LL'IJ'IJ~il'"lrrrtl m~L'1t1'l.ll'l.lL1-'el'l,r'l.l~1 n~1~'eltl~:: 60 

7.3 t:J~i2.J~VltVl1'1m~(;.t1'l.l'VI2.J1t1~'1 rl::LL'l.l'l.l~,rn~n'li1n~2.JVI~~'el'l.yh1.~'"I1mL1J'lJVI~~'el1J 

l'~ t:J~i2.J~VltVl1'1n1n'1t1'l.l'VI~'1 L'1t1'l.lLd'el'VI1~"JI1'"11n'IJYI L'1t1'l.lrl'el2.JYl':JL(;I'elf"1l':JtI~'el'l.l L1'el'l mnLtln i':J 

1J~::n'el'IJYl'VI'l.l12.J• 

7.4 Ln NoyJ2.J1(;1~31'l.l 80/80 'VI2.J1t1~'1 u~::~VlfiI11Yl"1l'el'l'IJVIL'1t1'l.lrl'el2.JYl':J L(;I'elf"Jl':JtI~'el'l.l ~1.~ 
., , 

'"11 n Pl::LL'l.l'l.l'VJ ~~'el1J'VIi'l L'1t1'l.l1JYI (;.t1'l.lPl'el2.JYl':J L(;I'elf"Jl':JtI~'el'l.l il rl':J12.J'VI2.J1t1 ~'1i1 (Lm'el'l. 2527) 
, I 

ev .c:S .q II .q I II 

80 (;I':JLL1n 'VI2.J1t1C1'1 rl::LL'l.l'l.lL'tl~m'eltl~::'1l'el'lt:J~~'el'IJVI(;I'el'IJClmL(;I~::"lJ'el 
~ 

~ ~ .q ~ II 
m ~'VI12.J1 (;I ~31'l.l"1l'el'l 80 (;I':J LL1n ~~t1m~L~t1'1 rl ::LL'l.l'l.l~'IJ LL~ ::rl::LL'l.l'l.l~'eltl~::'1l'el'l 

.., .q 0" .., i.I "0 ... .q 1." " 
'l.lm~t1'l.l'VJ n Pl'l.lLL~::'l.l1 fll::LL'l.l'l.l ~'eltl~ ::2.J1~':J2.J n'l.l LL~':J'VI1~(;'l':JtI'"I1'l.l':J'l.l'l.lm~t1'l.l '"I:: ~ rl::LL'l.l'l.l~'eltl~:: 

.d ".d "1." ..r 1." .... , 1." ....L'tl~t1"lJ'el'lt:J~m~~'el'IJ rl::LL'l.l'l.l~'eltl~::L'tl~t1'"1::(;I'el'l (;'l 80 "1I'l.l U '"I'I'"I::'l.l'IJ':J1 ~2.J1(;1~~1'l.l 80 (;I':JLL~n 
~ 

m~'VI12.J1(;I~~1U"1I'el'l 80 i':J'VI~'1 1.~'"I1n41U':Ju,rm'1t1U~(;I'el'IJ;r'el~'el'IJLLj;]~::;r'elCln 
, ., ~ ~ 

d:j'el~~LtlU~'eltlfl::LL~':J ;r'el,ru'"I::~'el'lil,rm'1t1u(;I'el'IJCln 80 rlulU100 rlU 'VI1'el'eluru1vll,x~~1.~20 
., ~ ~.

rlulU100 PlUL'Yh,ru 
II II ~ I 

7.5 n fl2.J ~':J 'el th'l 1 'l.ln 1 ~~4't1 rl f'li1Lilun ~ 2.J,rn ~ m~t1~:: ~'IJ U~tu ru 1 (;I'1iuiHi 3 
q q G" G<' 

2.J'VI1~Vltl1~m VI rlLUL~tj~1"J12.J'I rlflYl~::Url~ ~VltI1 L"1I (;IYlril"JItlm~Yl ~::Url~ U~::41n n1~~ n'li1 2549 

.q .J .:JoClI oClI 'I II A,. 4 l"'1 1/ I II II 
111 rl L~t1UVI 1 Vl2.J n1 ~L~t1Un'l~~'elUL~t1 ~"JI rl'el2.JYl':J L(;I'el~"Jl':JtI~'elU LYl'el LLn ~ "lJ"1I'el'IJ nYl ~'el'l ~1Url':J12.J ~ 
., , ~ 

yj'l.l~1UVl1'1 Plril(;lfll1~ (;If ~'el'l m~LLti ni':Ju~::n'el'IJYl'VIU12.J 
~ . 



'lJ'VI'VI 2"'"

., 
o .., .., '" ... .q

(;]1tJlfl1(;l1J'VI'l"ll'el(;l.:)'lJ 1 

1. f'l'eltJ~'lL(;]'elf"ll'ltl~'el'lJ 

1.1 f'l'l1tJ'VItJ1t1"l1'el':)f'l'eltJ~'lL(;]'elf"ll'ltl~'el'lJ 

1.2 U~:;LllVl"ll'el':)A'eltJ~'lL(;]'elfJl'ltl~'el'lJ 

1.3 U~:;LtI"Jl,r"1l'el-1f'l'eltJyhL(;]'elf"ll'ltl~'el'lJ 

'" I cI ~ ..
2. "lI'el1Jn~~'el':)"lI'el-1mn~t1'lJf'lru(;]M1~(;]~ 

2.1 f'l'l1tJ'VItJ1t1"l1'el.:)eir'el1Jn~1'el':)V11.:)m~L1t1'lJf'lru(;]M1~(;]f 

2.2 f'l'l1tJ~1~tlJ'lJ'el.:)n1~~m~neir'el1Jn~1'el':)V11':)Lffi'lJf'lru(;]M1~(;]f 
.::tl.::tl... £II ~ tr 

3. m~'l'lJ"'l'iWmn~tJ'lJf'lru(;]M1~(;]~ 

3.1 f'l'l1tJ'VItJ1t1"11'el·.m1~~U"'litlmn1t1'lJf'lru(;]M1~(;]f 
., , 

3.2 "li'lJ(;]'el'lJVi1-iiL'lJm~~U"'l'titlmn1t1'lJf'lru(;]M1~(;]f 

3.3 Lf'l1'el.:)ij'el~1·n'lJm~~C"l'titlmn1t1'lJf'l(~(;]M1~(;]f 

3.4 in~ru:;"lI'el':)LL1J1J~'el1J~U"'litlmn1t1'lJf'lru(;]M1~(;]f 

4. ~lflitJ~V1fVl1.:)n1~L1t1'lJ 

4.1 f'l'l1tJ'VItJ1t1"l1'el':)~lflitJ~V1fVl1.:)mn1t1'lJ 

4.2 LL1J1JVI(;l~'el1J~lflitJ~V1fVl1.:)mn1t1'lJ 
, . 

..r:::tt. OJ .q CII '" 
5. ,:)1 'lJ'l"'l t1V1 Lntl'l"ll'el-1 

5.1 ':)1'lJ~4't11'lJU~::LVlM 

5.2 ':)1'lJ~4't1j;h':)u~:;LVlM 

.... ... 
1. Fl '213.1on 'J L91'21 '5''ll 'J!I~ '21 'U 

1.1 f'l'l1tJ'VItJ1t1"l1'el':)rl'eltJ~'lL(;]'elf"ll'ltl~'el'lJ ~.:)ij e)1~f'l'l1tJ'VItJ1t1"l1'el':)rl'eltJ~'lL(;]'elf"ll'ltl~'el'lJB 

, ., 
~'lJ (2531) mh'l~1 f1'eltJ~'l L(;]'elf"ll'ltl~'el'lJ R'el tunLn~tJ rl'eltJ~'l L(;]'elfViYi1 Lil'el'VI1~"Jl1 LLlfl:; 

~ 1 r;;1J~fi n1~~'el'lJtJ1U'lJVi n Ln1JB L(;l tJ rl'eltJ~ 'l L(;]'el f"'l :;"ll'ltl'IJ11JVI L1t1'lJ~ L(;]1t1 tJB'el £i 1,:) Lt1'lJ~:;1J1J 

tJ1 L~'lJ'el1'lJ~ULL1J1J~ L'VItJ1 :;~tJ n1JUm1t1'lJLL~lfl :;rl'lJ
OJ 
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"lI;:ht~1 (2532) n~1'J~1 n11,J1f01'e1~J'W'lLI?l'e1f2.J11.jfLth.lLf011'e1..:1ij'e1n1n'1tJUn11~'e1Ut~tJ~ 
d.9 

~ ~ ~ 

Lil'e1'V11~"Jl1 LL'lJ 'lJ1J nliVI LL~ ::n11'V1 ~~'e1'lJ /OJ::~ n -KJij,J U1~ u1UlU"lI'e1..:1hhLLn 12.J f01'e12.JoW 'l Lj;]'e1 f "if..:l 

L'1tJ n~1 Courseware eJL'1tJ U/Oj ::L'1tJ U/Oj 1 n 'lJVI L'1tJu1U1U (;j''l'VI,r..:l~'e1 LL~ ::(;j''l n nYl n ~ 12.J11f:l1?l'e1'lJ 
~ ~ 

~1m2.J lJI1'l/Oj ~1lJ1'e1'lJLL~::LL~ VI-1 ~~n1n'1tJui 1UlU"lI'e1..:1-if'e1~~tJ'e1un~'lJ (Feedback) 1~LLn~L'1tJU 

n Vl1 ,rU'l'l (2536) n~1'l~1 n11,J1 f01'e12.JoW'l LlJI'e1f2.J11.jf"Jl'ltJ~'e1U vh1~n11L'1tJUn11~'e1Uij 

ulj ~2.J-KufiriU1::'VI~1..:1~ L'1tJUri'lJ Lf011'e1..:1 f01'e12.JoW'l LI?l'e1f L"JlUL~tJ'l ri'lJ n1 n'1tJUn11~'e1U1::'VI~1..:1 ~~'e1uri'lJ 
, ~
 

,rn L'1tJUVI'e1 tl1U~'e1..:1 L'1tJUI?l12.JUn ~ U'e1 n/Oj1 n ilf01'e12.JoW'l LlJI'e1f~..:Iij f01'l12.J~ 12.J11f:l1Un11lJ1'e1'lJ~U'e1..:1 (;]'e1
 
~ 

-if'e12.J~~ eJL'1tJUiJ'e1UL-if11ultnU'ViUVI ~..:I Luun11"Jl'ltJ L~12.JLLN 1~eJL'1tJU L~'e11~eJL'1tJU~12.J11C1 L'1tJU~ 
" .. " .. "IJ 

/OJ 1 n tu 1LL n 12.J f01'e12.J oW 'l LlJI 'e1 f"Jl 'J tJ ~'e1 UlU LL'lJ 'lJ j;) 1..:1 11ULLj;) ~::'lJ 'VI L'1tJ u/Oj::ij (;j''lrei'm~1 111 vm 11Yl n 
I I ., I 

111ViU..:I 111Vi Lf01~'e1ul 'VI'l 1'l2.J'Vi~ L~tJ..:IU1::n'e1'lJ ~'ltJ vh1~t1L1tJu~unlu ri'lJ n1n'1tJul~~~ mu'e1 'VI '1.11 tJ 
~. ~ 

ClU'e12.JVi1 (2541) n~1'l~1 f01'e12.JoW'lLlJI'e1f"Jl'ltJ~'e1U'VI2.J1tJO..:l n1n'1tJun11~'e1U'VI1..:1 

f01'e12.JoW'l Lj;] 'e1 f1U LL'lJ 'lJWn..:l ~..:I1.jf f01'l12.J ~12.J 11 f:l"ll'e1..:1 f01'e12.J oW 'l LlJI'e1 f 1Un11,J1 L~U'e1 ~'e1U 1::~ 2.Jrei'uHiLLn 
~ , ,~ 

;]'e1f01'l12.J n11Yln LL~U.1Jii 11'lViLf01~'e1ul'V1'l ~~'ViflltrLL~::L~tJ..:I LYl'e1r:htJ'VI'e1lilLil'e1'V11'lJVIL'1tJU 'VI'1'e1 

'e1..:1 r1f01'l12.JnU~nh'ru::~1n~ L~tJ..:Iri'lJ n11~'e1U/Oj 1..:11U~'e1..:1 L1tJU2.J1 n~~ ~ 
~ . 

Spencer (1980) fl~1'l~1 f01'e12.JYl'lLlJI'e1f"Jl'ltJ~'e1U ~'e1 n111-iff01'e12.JYl'lLlJI'e1f1Un11~'e1U 

11tJ'lJ f01 f01~ t~tJ 1-iftunLn 12.J~ ~'l L\lUn11~'e1UI1'ltJ1~n11f01'l'lJ f012.J"lI'e1..:1 f01'e12.JYl 'l LlJI'e1 f ~..:I/Oj::"Jl'l tJ1'IXeJL'1tJU. . ~ 

"... , 
~ L1tJULLlJI~::f01U 

Forcier (1996) n~'l'l~'l f01'e12.JYl'lLlJI'e1f"Jl'ltJ~'e1U ~'e1n'l14'VI~..:ILL'l~~'e12.Jn1n'1tJu~~tJ1~ij 
~ 

n11ulj~2.J-Kufin11~'e1U 1::'VI~'l..:l f01'e12.JYl'l LlJI'e1fLL~::,rn L'1tJUtl1U.I ~~'e1u4' ~~..:I LL'l VI~'e12.J1 Un11L'1tJui~vh 

1~,rn L1tJuLn ~'Vinh'::~~'l d~Ufl'l1Ulj'lJ"i'VI'1'e1uf'lJn/Oj n112.J n1n'1tJulJI'l2.J~,rn L'1tJU~'e1..:1 n111~ 

/OJ 1 n f01'l'l2.J'VI2.J'l tJ "lI'e1..:1 f01'e12.JYl 'l LlJI'e1 f"Jl'J tJ~'e1U~..:I n~'l'J2.J'l LL~'J ~ 1ul~~1 f01'e12.JYl'l Lj;]'e1 f"Jl'l tJ ~'e1U• , , ~ 

'VI2.J'ltJ 0..:1 n11L-Df01'e12.JYl'l LlJI'e1fLUU~'e1 n11L'1tJUn11~'e1U1'ltJ'lJ f01 f01~ 'VI'1'e11'l tJ n~2.J LYl'e1,J'l L~U'e1 Lil'e1'V11 

LL~::~1 ~'lJ~fi n11~'e1u1 UlU"lI'e1..:1tunLn12.J f01'e12.JYl'l LlJI'e1fdju~'e1U1::~2.J U1::n 'e1'lJ ~'ltJI11Vi L~tJ..:I LL~:: 

~1'lJ11tJ1 tJ ~12.J11m~1 f01'l12.J~ u1/Oj L~12.J LLN n1::~u1 ~ ~ L'1tJULn ~ f01'l'l2.J ~u1/Oj~/Oj:: L'1tJU ijulj ~2.J-Kufi 
~ 

1::'VI ~1..:1 eJL1tJUri'lJ f01'e12.JYl 'l LlJI'e1 f lJI~'e1 ~ 'Vi..:l ij n11U1::Lii U/Oj1 n n11j;] 'e1'lJ ~U'e1..:1 "lI'e1..:1 eJL'1tJU 
~ ~ 
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" reun (2530) LLtl'll"l'el~Vl'lLL'l'elf'.rl'ltJ~'el'l.lH6 U:i'::Lll'Vl ~'1U 

1) m:i'tJm1njj'::LLfl::tJntl~~ (Drill and Practice) d~'l.lLU:i'LLn:i'2.J~Lfl~~L1tJ'l.lHl 
I "" ... I 

'Vi1LLuutJn~(;lVli'l"'l1nVlH1L1tJ'l.lLU'elVl1U'l.l12.J1LL~'l Vl1'Eliim:i'tJn~11 LVl'elL~Ln~..rmi::Vl1'elLfl'l.lm:i' 

LLn,jruVl1LLUUL'l1tJ~'l L'.rl'l.l m:i'tJnvi'El'l~1~"r'lvltJnU'ln fl'J l"lnl Vl1:i' Lfl'l.l~'l.l 
~ ~ 

" 2) LLUU~1fl'El'l~m'l.lm:i'nr(Simulation) LU:i'LLn:i'2.J"llil(;lU"'l::~1fl'El'l~m'l.lm:i'nl'~ 

Ln~L~tJ'InU~m'l.lm:i'nr"'l1'1 t~tJ~2.J2.J;jLVI~n1:i'nrVl1'el~!l1"r'l ~1'1 1 L~'ElL~~L1tJ'l.l~~~'l.lL"'l L~L'l'elU 

.4... 0 " ~.eII "oClI.ctI.c:J.c:lll J' ... lIII ~ 
VI:i''el'''l (;l n :i'::'Vl1L~tJL "lll"l 'l12.J l"l ~VI :i''el LVI ~ ~fl"ll'el'l ~ L:i'tJ'l.lL'el'l L"r'l'el ~ ~fl'Vl Ln (;l"ll'l.l"'l1 n m:i'L'l ~ ~'l.l ~"'l'l.l'l.l 1 

" , , 
'l.l'el n"'l1n"'l::Loifi:u :i'LLn :i'2.J"llil~u1 'l.l~1'l.lm:i'~ (;l~'l.l1"'l LL""'lU'ILfl'l.lm:i'tJ nu~u'1iL 'l.l~'1Vll2J'El1"'lL~ n ~'ltJ 

"lI'el'l"'l1'11~L"r'l:i'1::~1L~~1tJ~'1V11'elL~tJ'I~'l.lL'l:i'1tJLn'l.llu 
" , " 

3) LLUUeJ'.rl'ltl~'elU (Tutorials) ';jfiUl"l'el2.JVl'lLL'l'elf"'l::'Vi1V1'W1Vl~'El'l.l L~m~'l.l'elLU'elVl1 
~ 

" " L~eJL1tJ'l.l1~~ mi1 ~'el"'l1 nU'l.l"'l::iim:i'~'1~1m2.JL~ eJL1tJ'l.lL'l'ElU Vl1n(;]'elul2Jl~"'l::1~fu ~1LL 'l.l::U1 
~ ~ 

" " " I I 

LU'elVl1U'l.lLVl2J LLfl::L~(;]'elU ~1m2.JLVl2J"'l'l.ln~1"'l:;L;J1L"'l LU:i'LLn:i'2.JLL'J'JU~1'1"'l1 nLLUUVl1 ~1'1n'l.lVl 

LLUU~ 1 LU'l.l~nL~Ln ~..rmi::l"l'l12.J-n1'l.l1'lJ ~'l'l.lLLUU~"'l::Lfl'l.lm:i'L~'l.l'ElU'Vl L1tJ'l.lLVl2JLLfl::LU'l.lL~Ln (;l 
" "l"l'l12.Jll"l'l12.JL"lI1'I~"'l 

" 4) LLUU m:i'~ 1fl(;] (Demonstrations) LU:i'LLn:i'2.JU:i'::L!l'VlU"'l::~1fl L'lLL'l.l'l ~ (;lVl1'el 

LL'l.l'lU~u'1iL~UnL1tJ'l.l1~~Lfl'l.l~LUU'Elth'l L~'el"'l::1~u11uunu'1i~'ellu L'.rl'l.l LL'l.l'l~(;l Vl1'Eln:i'::U'l'l.lm:i' 

'Vl1'1';j'Vlmfll1~(;]f Lfl'l.l~'l.l 
" . , 

5) LLUU m:i'~'el'l.l (Testing) LU:i'LLn:i'2.J"llil~UL~LVl'el'Vl (;l~'elU eJL'1tJ'l.lL(;ltJ L'lNVli'l"'l1nVl 
" 

~ 

, ,
1~ L1tJ 'l.lLU'El VI 1Vl1'eltJ n U~ U~ 2.J1 LL""'l ~ L1tJ 'l.l"'l::'Vi 1 LLUU'Vl ~~ 'flU L~ tJ ~ 1'l.ll"l'El2.J Vl 'l LL'l'Elf ~'1 Lij 'El 

l"l'El2.JVl'l LL'l'Elffu ~1 (;]'El,J LL""'l"'l::'Vi1 m:i'u'l.lVin e.Jfl L'l:i''l'''lL~l"l::LL'l.l'l.lLLfl::L~'l.l'El ~flL ~un L1tJ'l.l'Vl:i'1U..r'l.lVl~ 

6) Ln2.J (Games) L,j'l.lLU:i'LLn:i'2.J~tJnL~eJL1tJ'l.l L1tJ'l.l~"'l1nm:i'Lfl'l.l ~'1'El1"'l"'l::d~1'l.l 
~ ~ 

U:i'::L!l'VlL~LL,J'Ii'l.lL~'EllU~"'l~2J'IVl2.J1tJ ~'El -ntJ"ll'l.l:: Vlffim"'l Lfl'l.lu:i'::L!l'Vl Ln2.J l"l'l12.J1'l2.Jij'El ~'El m:i'1'l2.J 
~. . 

, " 
Lfl'l.ln'l.lLfl'l.lVl2.J LVl'EltJnm:i''Vi1'11'l.lLfl'l.lVl2.J 'l.l'Eln"'l1nU'El1"'lHLn2.JL'l.lm:i'~'El'l.l~"r'lvl Ln2.J m:i'~ ~ ~1'l.l'lnl 

" n(;l1U'l.lvl (2536) l~LLtl'll"l'El2.JVl'lLL'l'Elf'.rl'ltJ~'El'l.lH7 U:i'::L!l'Vl ~'1U 
, " 

1) n1:i'~'El'l.l (Tutorial) U'Vl L1tJ'l.lL'l.lLLUU n1:i'~'El'l.l"'l:: Lfl'l.lLU:i'LLn:i'2.JVl L~'l.l'El LU'El VI 1 

" 
l"l'l12.JlLfl'l.lLU'ElVl1U'EltJ 1 LLr1 ~L1tJ'l.lL 'l.llULLUU"l!'El'l;J'Ell"l'l12.J !l1"r'l L~£J'I Vl1'El'YJ nlULLUU:i''l2.J n'l.l LL""'lL~ . " , 
eJL1tJ'l.lL'l'Elu ~1m2.J Lij'El eJL1tJ'l.l1~~1 L'l'ElULL~'l ~1L'l'Eluu'l.l"'l::1~fum:i'';jLl"l:i'1::\fLVl'ElL ~;J'El2.Jflu'El'l.lniu 
~ ~ ~ 

~ " " I 

liu~ LL~,f1~L1fJU~Yfl1J~1m2-JtrU'n1LL~~U\l~~~ntOj~~n111~L~'f)V11LVl'fl'Vl1J'Vl';)u1V12JtOjunrh~L1fJutOj:: 
~ v 
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" "
 
IWa1JC1 n LL~,)~..:I1'"[;jVl~'IJ1tOl~1~..:I f'l..:l L;'tJ'lJLi1'a~11 'IJ'IJ'Vl'l1'IJ~ n~1'atOl:;L;'tJ'lJ1 'IJ'IJ'Vl1~~ [;]'a1.1J 'IJ'Vl L1tJ'lJ1'1.1 

" 
" " " 

n11~'a 'IJLL'IJ'IJ il'11'IJ~ 1 d~ 'IJ'IJ'Vl L1tJ'IJ-n'IJVl 'IJfi1'IJ"1I'a..:l n11H'f'l'a~~ ') L[;]'a ferl ,)tJ ~'a '1.1 LVltJ~l ~11C1 H'~'atJ 1.~ 
" 

d.9 

,
 
1'IJLL'Vl'IJ'Vl n~l"111 'I1'IJ [;j..:l LL[;] ~1 'IJ~'IJ~tJ P11~ [;]f1.1JtOl'IJ~..:I~'Vlm P11~ [;]f LL~ :;d~ 'IJ'IJ'Vl L1tJ '1.1 ~ L~~1:;~ ~1'IJn11
 

.: '" .J..J ..,!J g _.J .ell "'!J .. .-::II ",_1:11 

L~ 'IJ'a L'1.1 'a ~ 1 "11 'a ~ ~ 'Vl Ln tJ ') n'IJ"1I'a L'VltOltOl N L"~ 'a n 11L1tJ 'IJl'Vl1..:1 Vl1 '1.1 n!J Ln CU"Y1 ~1'a 'Vl1..:1 Vl1 '1.1') fi n 11 

LLnifCY~1[;]l..:11 

2) LL1J1Jtln\iVl (Drills and Practice) 'IJ'VlL1tJ'lJ1'IJn11tln\i[;]L,j'IJL1J1LLn1~~1.~ijn11 
" ,

L~'IJ'a Li1'a~1 1"1')1 ~n~~ LLn tJL1tJ'IJ LL[;]101 :;ijn111'"~1 m~~1'aifru~l~1.~~Vl L~'a n~l1011 nn11~~~1'a 
IlJ IlJ AI' ~ 

I "" " I 

'a 'a mL'IJ'IJ~ 1LVl tJ L'UV'll:; ~..:Iij n11,J1 L~'IJ'aifru~1'11'IJen1LL~')en1 L~h LVl'a1'"tJL1tJ 'IJ[;]'a'IJ LL~,) ijn111'" 
~ " 

'"'1 [;]'a'IJ~ ~ n ~'a..:l L~'a n11[;]1,)tOl~'a'IJ!j'IJ6'IJ~1'a LLfIl"1l LL~:;V'l~'a~n'IJ 1"'ifCY~l [;]'a 1.1J~ ntOl 'IJn~l ~L1tJ'lJtOl:; 

" I" I"
~1 ~11C1 [;]'a'IJif CY~l '11'1.1101 '1.1 ~'l1:;~'IJ L,j 'IJ~ 'l.i1V'l'a1101 ~..:I'I1 '1.11'IJn111ejfFl 'a ~~ ') L[;]'a fLVl'a n11tl n \iVl il 

tJ~1tJ'IJ~..:Ir..11Li~'IJ~'a..:lijFl,)l~~ (?W,)'IJ~'aVl LL~:;ij f'l,)1~~ f'l,)1~ L''"11tOl1'IJL~'a..:l11,) LL~ :;nfJ Ln ruenL~tJ':lnt! 
" " 
~..:I,r'IJ 1 L,j'IJ'ath..:l~~l n'a'IJLb~,) ~~~1~11C1[;]'a'IJ '"'1 m~~1'aLLnif CY~l1.~ L1JnbM~'IJ'Vl b1tJ'lJ1'IJn11 

" " 
tl niltOl:;~1~11C11eif1.~'IJ~~ltJ~l"111~"ll1";..:I~1'IJf'lru[;]P11~~fJ1iiPl1~[;1f 1J1:;~ P11~ [;]f~'VltJ1P11~[;] f 

" 
n11L1tJ..:I ~1 ~V'l'vf LL~:;n1m1J~1l1'M1 Lij'IJ~'IJ 

3) ~m'IJn1nUr..11~'a..:l(Simulation) n11~~1..:1 L1JnbM~'IJ'Vl b1tJ'IJ~ L,j'IJ~m'IJn1nl1 

r..11~'a..:l L~'a 1eif1'IJn11b1tJ'lJn11~'a'IJ~..:Ir..11~'a..:l1"l,)1~ b,j'IJtOl1'..:ILVl!.! [;jVl11tJ~:;L~tJ Vl [;]1..:1 1 ~1'a,J1fhM1~ 
, " 
~1n~Lf>ltJ..:In'IJ Fl,)1~tOl1'..:I~11 "'~ L1tJ'lJ1.~~n'M1'11'IJ L,j'IJn1ntl Vl L'an1~1 "'tJL1tJ'lJ1.~V'l'IJ L~'IJJ11V'lr..11~'a..:l 

" " 
"1I'a..:l b~ [;1 n11ruL~'a n11tl n";n~:;bb~:;n11b1tJ'IJ~1.~LVltJ1.~~'a..:l b~tJ..:IJ1tJ~1'a b~tJ ~11ejfr.i1tJ~1n'l1n. " 
11J bb'IJ 'IJ'll 'a..:l L1J 1LLn 1~ 'IJ VI b1tJ 'IJ~ m '1.1 n 11ru~ 1 ~ 'a..:l 'a 1tOltOl:;1J 1:;n'a 'IJ ~ ') tJ n 11b~ 'IJ'a 1"1')1 ~~,'a ~ ~ 
" " " 
n11bL'IJ:;,J1 ~b1tJ'lJb~tJ,) n'IJ";n'Et:; n11tln1Jn'IJ~ L~'a L~ ~~'IJf'l,)1~en1'IJ1 cy LL~:; f'l,)1~ Fl ~'a..:l LLf'l ~') bL~:; 

I I "" I 

n111"'L;11 ~..:I~..:I n11L1tJ'lJl[;]1..:1 11'IJ'IJ'VlL'1tJ'lJtOl::1J1:;n'a'IJ cA'')tJ~..:I'';..:I~~ (;l L~ ~lil ~1'aij L~tJ..:I'aU1..:1~;j..:l 

" 
'au1..:11Vl ri1.~ 1'1.1L1J1LLn1~'IJ'Vl L1£J'IJ~ m'IJn11ru~1~'a..:liltOl:;ijL1J1LLn1~'IJ'Vl L1tJ'lJU'atJ LL'Vlm'aU~')tJ 1.~LLn 

" 
" 

L1JnLM~n11~lfi[;] (Demonstrations) L1JmM~ilii1"llL,j'IJn11~'a'IJL~i1'a'IJn'IJL1J1LLn1~n11~'a'IJ 
, " 

n1~ Vl1~..:1 L,j'IJn1 1L~'IJ'a Li1'a~ 1 f'l,)1~~LL~,)~..:I1"'eJ L1tJ'lJvhntOln11~ LLvIL1J1LLn1~n11~lfi [;1 L,j'IJL~tJ..:I 
" " 

n11LL~ [;]..:11'"eJL1tJ'lJ1.~"ll ~ Lvl1,!'1.1 L"ll'IJ 1'IJn11L~'IJ'a~ m'IJn11N~1 ~ 'a..:l'll'a..:l1:;'IJ'IJ ~1'tJ4' n1')1 ~~1 ij" . 
, " 

Vl1')'IJV'l LFl11:;~'a :;b,j'l..:1~LFliOl11'a1JVl')..:I'a1Vi [;]U 1'IJL1J 1LLM~il'a1tOlij n11~lfi [;1 LL~ Vl..:ln11~~'IJ1'a'IJ• 
" 

Vl ')..:1 'a1Vi VltJ1"'"ll~~')tJ ~..:IilL,j'IJ~'IJ 
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4) Lm,IL~'flmJ'~'fl'l.l (Instruction Games) m1L-ifLm.JL~'flmn1-[J'l.lm1~'fl'l.lrhi'l 

LU'l.l~ilm.JL-ifrl'l.l3.J1 m ~'fl'l'"l1 mll'l.l~'1~~13.J11tl n1::~'l.leJ L1-tJ'l.lL~Ln~ 1"l'l13.J'fltJ1 n L1-tJ'l.lnr1ft~tJ~1tJ L11. ~ ~ 

~13.J11tlL-if Ln3.JL'l.lm 1~'il'l.lLL~::LU'l.l~'fl~'"l::L~1"l'l13.JiLLr1~L1-tJ'l.ll~L'll'l.lrl'l.l L'l.lL1'fl'l~'fl'l n!J LntWvlLL'lJ'lJ 
" , 

LLeJ'l.l"lJ'fl'l1::'lJ'lJ m::'lJ'l'l.ln11 "lifll'l.ll"l~ 1?1~'fl~'"l'l.l"lim~::j;j1'1 1 'l.l'fln'"l1ni1n11L-ifLn3.J6'1'll'lmVl3.J 

.,. ", ".,.J' .J ... , "".,.... ,... :f ....J.!'I 
'lJ 11tJ1 n 1 flI n 11LHJ'l.l1 ~~ ~"lJ'l.l LL~ ::"JJ'ltJ3.J ~~ eJ L1tJ'l.lLn ~'fl1 m 1L~3.J'fl~'fltJ~1'fl H'l.ln ~1'1'l'l.l"ll'l LlJ'l.l 

~ ~ 

'flU~ a~ L'l.l m 1L1-tJ'l.lL~'il'l'"l1 niJ m1LL"lI'Ii'l.ln'l.l~'1vhL~ eJ L1-tJ'l.l~'fl'l ~'l.l~'l'fl tl L~3.J'fl 1ULL'lJ'lJ'LunLn13.J 
q ~ ~ ~ 

'lJVI L1-tJ'l.l~'fl'l Ln3.J L~'fl m1~'fl'l.l1"l~1tJ 1"l~'1 n'lJ'LunLn13.J'lJVI L1-tJ'l.l~m'l.lm1nr~1~'fl'l LLj;jLLI?1 n j;j1'1 n'l.l'L~tJ 

mn~ 3.J'lJVI'lJ1V1~'fl'leJLL"lI'Ii'l.lL;Jl1u ~'l tJ 
~ 

5) n 11 ~ 'l.l 'Vi 'lJ (Discovery) LU 'l.ln 11Ltl ~ 'L'fl n 1 ~ L~~ L1-tJ 'l.l~ 13.J 11m1-tJ 'l.li'"l1 n 

U1::~'lJ m1nr~'fl'lI?1'l.lL'fl'lL ~3.J1 n~~ ~ 'L~tJm1L~'l.l'flif ru~1L~ eJ L1-tJ'l.ll~ LLm"lJ ~'ltJ m1~'fl'l ~ ~~'fl'ltl n 
q .. cu cu 

'LunLn13.J'"l::4'~L~iJ~'l.l~13.J1 n3.J 1tJ~~1tJU1::L1lVl L~'flL~,rn~1tJVI ~~'il'l4'~ LL~ ~'1 L~'il ~'1 ~ ~ 1"l'l13.J~'l.lL'"l 
" 

~'il'l~ n~1 LL~::L~'fl niifim1~~1'"l::"lJ1tJ~'l.l~1U1::L1lVIL~ ~'ltJiifim1L~~'1'"l::vh L~~ n~1~'fl~'l.l~1~'il'l 
~ ~ ~ 

"."f COl , "".,. ~ ... ... ~ ,
6) m'1LLnlJt1J~1 (Problem - Solving) LtJ'l.lm1~~~L1tJ'l.lI:mm11"l~ m11?1~~'l.l~'"l 

" I 

'L~tJiJ m1rh~'l.l~ Ln tlJ"VI1~LL~ ')L~ ~ L1-tJ'l.lVl'"l11tlJ11U 1?113.J Ln tlJorl,r'l.l 'Lu1LLn13.J LVl'fl m1LLnif'1!~1 
, " • ~ " ."1 ...... 'i'. I .,., "".,..,. 'i'. I .,..,. " .,. ~"" ... , " .,.

LL'lJ'I ~~LlJ'l.l2 "lI'l.l~ I"l'fl ~lJnLn13.JVI ~~eJL1tJ'l.lL"lJtJ'l.lL'fl'l LL~::~lJnLn13.JVl3.JeJL~tJ'l.l~'lLL~'lL'Vi'fl"ll'ltJeJL1tJ'l.l 
~ ~ ~ 

I , I 

LL~::4'~ m 1~'1Vi tl'ltJ 1 ni'lJ oD'fl 'l.lL~ LLj;j ti' '"I LU'l.lm 1LLnifru ~1 'L~ tJL-if'LU 1LLn 13.JVi iJ eJ L;tJ'l.lHLL~ 'l. 
, 

~ 

" 
~ 

~'fl3.JVl 'l Lln'fl f'"l::vi 1 n 11~ 1'l.l'l tlJL'l.l ~ tlJ:::Vi eJL1-tJ'l.lLtI'l.l eJ4'~ n 11n'lJifru~1 L~fl1,r'l.l L'fl 'I L'll'l.l L'l.ln 11 
~ ~ ~ 

~1~'l.l~~'fl'l~~'l.lLLU~'1~~'1if'1d~1ijl~'fl~~~1~L1-tJ'l.l'"l::~1'l.l'ltlJ~1~'l.l~1~LvI'"lhLLj;j~'l.l'fl~n'lJ~1'"l::: 
" , " 

4'~m1~1Vl'l.lVil~'fltl1'1hL~tJr1'fl'l.l ~'1i1LU'l.l~'l.l 

7) m1V1 ~~'fl'lJ (Tests) m1L-ifLu1LLnnJ 1"l'fl3.JVl'l LI?1'flfL~'fl m1V1 ~~'fl'lJ ijL'll LU'l.l 

m1L-ifLVi tJ'I L~ 'fl uf'lJU1'1 I"l tlJJll'Vi "lJ'fl'l LL'lJ'lJVI ~ ~'il'lJ L~'fl1'~ m 13.J r~'fl'l eJL1-tJ'l.lLvl1,r'l.l LLj;j 6'1'll'l tJL~ 
q q III III 

~~'fl'l.liJm13.Ji~n~LU'l.l~~1:::'"l1nm1~mr~V11'1~1'l.ln!JLntlJorlj;j1'11L~mn'lJm1V1~~'fl'lJ1~n~'ltJ 

L~'fl'l'"l1 n'Lu1LLn 13.J 1"l'fl3.JVl 'l Lln'fl f'"l:::~13.J11Cl'll'ltJ LU~tJ'l.lLLU~'1 m1V1 ~~'fl'lJ'"l1 n LL'lJ'U LLeJ'l.lLr11 1 ~'fl'l 

l.h'l!u ~1'fl~1m3-J'"l1mJ'VlL1U'\.lJ,J1Lil'l.ln11'Vl~~'f)1JLL1J1J~1J~i3-Jn'l.l€1~~~1~1"l'f)3-JrhLVI'f)fn1J~L1U'l.l 
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I I I " 

~1'el ~Vi't~fu n1 ~'VI ~ ~'elU~\ILu'Uvh.h~'Un LL~:'l.h~'U1.'"l n~1 Yl ~'el2-J ri'U 'I!'U'el1" LtI'Un1~~ :Yf'el'U~\I 
~ . 

f"I,)12-J~12-J1~t1'lJ'el\l ~ L~tJ'U~":U1f"1,)12-Ji ~1\1 1 2-J1H1.'Un1~j;]'elu'tmin ~')tJ 

"1 nth: LJl 'VI f"I'el ).J'vh Lj;] 'el f'Jl,)tJ ~ 'el'U~\I mh') 2-J 1 LL ~ ') ~ 12-J 1 ~t1 ~ nhh: LJl 'VI 'lJ'el \I• 
" 

f"I'el2-JYl') Lj;]'elf-rl')tJ~'el'ULtI'U 8 th:LJl'VI~\lil 
I " 

1) U'VI L~tJ'U'VIU'VI,)'U LtI'ULtJ ~LLm2-JVi L~'U'el L{j'el~1 f"I') 12-J fLLfi ~ L~tJ'U1.'UltJi'el f"I')12-J 

Jl1Yln\l Jl1YlLf"I~'el'U't~') Jl1Yl 3 ij~ LLI:J'UJl1Yl n~1~ L~tJ\I "1~"1 ~1'el1:J~2-J1:J~1'Uri'U L~'el1.,xLn~f"I,)12-J 
" " 

ti1~'U1." LlJ1tJ4'~L{j'el~1LtI'ULij'el~1t1'eltJ 1 
, " , 

2) LLuu1Jmin13':LL~:1JntJ~u~ LtI'ULtJ~LLn~2-JVi1.\\'~L~tJ'Uvl1LLUUtJni~~11L~'el1.\\' 

3) ~ m'Un1~nr~1~'el\l d~'Un1~~~1\1LtlnLn~2-JL~tJ'ULLUU'lJ'el\l,,1'\l1.\\'1.n~L~tJ\lriU 

~m'Un1~nr,,1'\l2-J1n~~~ L~'el1.-n'Un1~~mf1 L~'el\l"1n~m~n1~nr,,1'\I~'el\lL~tJ\ltitJ ~1'fl L~tJ• 
fOhH'r.htJ2-J1f1 L"JI'U n1~L~tJ'UiULf"l1'fl\lij'U titJfi~~2-J"Jl1~ LtI'U~'U 

4) n1 ~~1fi j;] LtJ~LLn ~2-J n1~~1fi j;]":LL~~\I ~\I LL'U') iil ~ LL 'U')tJfl,j~ L~'fl LL~ ~\lL tI'U 

LLUU'fltl1\1 L~'fl,,:'t~U1 'ttJtJlj1J'1i ~'fl 'ttJ L'Jl'U ~1fi ~ L~tJ')riUn1 ~Lf"I'"l ~'lJ'fl\l ~1,) Lf"I ~1 :~1 'U~:uu~1'tJ: 

Lf"lN~~1\1'fl::~'fl2-J LtI'U~'U 

5) n1~~'UYlU LtI'Un1~'fl'flmLUUL~tJn1~L~'U'flU'1!~1LL~::i'fl~~~1\111.\\'LLfi~L~tJ'U 

1.,x~L~tJ'U'fl1I'ftJtJ~:~U n 1 ~nr'lJ'fl\l ~'UL'fl\l ~'U~1 LL~::LLn,J ClJ~1 ~')tJ n 1 ~~'fl\l eJ ~~'fl\l t1 n'"l'Un~1"::'t~ 
~ ~ ~ 

o 

f"l1~'flU 

7) n1~LLnU'1!~1 Li~'Un1~1.,x~L~tJ'U1Jnn1~R~ n1~~~~'U1." LtJnLn~2-JL~'fln1~ 
" 

LLnU'1!~1 i1 2 LLUU LLUULLm ~ L~tJ'U":L~tJ'ULtJmn~2-J~'UL'fl\l L~tJ'"l::~::tJU '1!~1 LL~,) 1.-iff"I'fl2-JYl') L~'flf 
" ,

L~tJ '1.1L,J ~LLn ~2-J ~ 1~ fu LLnU '1!~1'1!'U ~,)'U~ mLUUWW\ILtJ~LLn ~2-J f"I'fl2-JYl ') LIn'fl fL~tJ'UHLL~,) ~L1tJ'1.1Ltl'1.1 

" 
~4'~ n1~riuu ru~1 L~~h'l!'UL'fl\l 
~ ~ 

8) n 1 ~'VI ~~'flU f"I 'fl2-J Yl ') L~'fl f'Jl,) tJ ~'fl '1.1 tJ~:: LJl 'VI 'VI ~ ~'flU LtI '1.1 n 1 ~1.-ifLtJ ~LLn ~2-J 

f"I'fl2-JYl') L~'fl fL~'fl n1~~1'U,)rul:J~ ~'flU n1~~~,)"1.~f"I::LL '1.1'1.1 vh1.~~L~tJ'U'VI~1U I:J~ n1~'VI ~~'flu't~~'UVi 
~ 

I , 

.... ... 't '" '" .... '" ... ... 0 '" , 'to 11. !:"l
LYl'fl'VIU'VI,)'Un1~L~tJ'U ~Qn,~ W~::~:'VI'fl'Ut1\1f"1,)12-J~12-J1~Cl'lJ'fl\l~L~tJ'U'VI"::'U1m12-Jl~1\1·' lJ "Jl ~'U 

n1~L~tJ'U~'fl 'ttJ 
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1.3 lh::'Ltl"Jl,rfO)~~Vi'JLIW~f"J!'Jtl~~'IJ 

" 
Heinich (1985) L~mh'J~,:nJ:i'::'Ltl"Jl,r"ll~'1fO)~~Vi'JLLJ1~f"J!'Jtl~~'IJ ~'1i1
 

".... .... ~ "
 1)	 e.JL:i'tl'IJ~1~1:i'm:i'tl'IJ ~~m~fO)'J1~~1~1:i'tl"lI~'1LJ1'IJL~'1 
" o 

"	 .... .!"l "" ~" '" 2)	 ~1~1:i'tm:i'::;LJ1'IJLL~::LJ1~1J~'IJ~'1L'Yi~L~'lJm:i'L~:i'~LLN~~:i''J(;lL:i''J~1n• 
,	 " 

3)	 liL~tl'IJ"::~'Vi fl\'lJfO) ~Vl~ LJi~lJ'Vl L~tl'IJfO)~~Vi 'J LLJ1~ f"J!'Jtl ~~'IJ L~tl L'tl'Yi1:: li L~tl'IJ~1 
" " 

L;l~'1"1 n ~ fO)'J1 ~ L,j'IJlJi'J"lI~'1lJi'J L~'1 L~ ~~'1~1tl L~~'lJLrl~ ~tl'IJL~'Vi'IJ 

4) ~ L~tl'l Jl1'Yi n:i'1~~ l"l ~~1~1:i'ml"l~~'lJL ~'J L~vh t ,"1J'Vl L~tl'IJti1~'lJt" 

5) m1~~1~1:i't1t'IJm:i'u'IJVin;r~~~"lI~'1~L~tl'IJ~1~1:i't1U1~1tfL'lJimtN::"lI~'1 

n 1:i'~ n'tt1:i'1 tl 1J l"l fO) ~ L~~ ,r'IJ~~ li~~ n LL 1J 1J1J 'Vl L~tl'IJ~ 1 ~ 1 :i't1~ ~ n LLlJ lJt'" li L~tl'IJ 'Vl :i'11J e.J ~ ."	 " 
"" 'I .... ~" 

fO)'J1~ m'J'VI'IJ1"l1~'1 LJ1'IJ ~'lJ1J'Vl L:i'tl 'IJ ~~ 

6) fO)'J1~~1~1 :i't1"l1~'1~ti'Jtl!"l'J13Jr.l1 LFi~~" fO)~~Vi'J L(;1~f ,,::'J!'Jtl1'IJVi n e.J~ m:i'L~m-A 
o 0	 " 

'lI~'1li ~tl'IJVl LtI'LItl:i'::'Ltl"Jl,rLJi~ li~~'lJVl"::oW"ILtl'J1'1 LLe.J'lJlJ'Vl L~tl'IJ'I!'lJLJi~ Ltl 
" " 

7) ;r~~~t 'lJ1J'Vl L~tl'IJfO)~~Vi'JLLJ1~f"J!'Jtl~~'IJ~1~1:i't1oW1~1~ (ij,J'lJ1L~~1tl ,r'IJ~~U1~1 
" 

LLm"lItlflJtlNL~~1tl LL~::~'1~::(7)'Jn LJi~ m:i'U1~1L-if'l1'IJ~'Jtl• 
8)	 L,j'IJm :i''lItl1tl~~ fO)'J1~~1~1:i't1'l1~'1li~~'lJt'lJm:i''J1'1 LLe.J'lJLJ1~~ (;l"'lJm :i'l"l'J1J fO)~"	 . 

o	 0 

.... " " .... ~" I 'I II.- • 'I "".... .... 'I" 'I ".... .... ,,~ " 
m:i'L:i'tl'IJ:i"Jl~'1 e.J L:i'tl'IJ ~~~m'l ~n'tl"Jl(;l 'Vl1 ~~e.J~~'IJ~L'J~1~1n'Yi~'Vl":: ~~fO)'J1~~'IJ ~"e.J'VlL:i'tl'IJ'lI1 ~(;l
 

" " " "
 
" ii (;l1'W'IJ'tl (2540) L~n~1'J~'1tl:i'::'Ltl"Jl,r"ll~'1l"l~~Vi'JLLJ1~frl'Jtl~~'IJ~'1i1 

1) fO)~~Vi'J LLJ1~f,,::"J!'Jm~~LLN"'1h t'IJm:i'~tl'IJt ,"LLn ~L~tl'IJ L;l~'1"1 n m:i'L~tl'IJ~'Jtl 
"	 " 

"	 0

l"l~~Vi'JLLJ1~f'l!'IJ Li~'lJtl:i'::~lJmJ'nrVlLL,J~nLL~::t~~ 

2) m:i'H'~ Jl1'Yi~1m~'IJ ~LL~~l"l~1ml"l~~'lJL~'JLJ1~~(;l"'lJL~tl..:l~'lJLJ1~"::L,j'IJm:i' 

L~~ fO)'J1~ L'VIii~'IJ"l'l LL~::L~1hli~tl'IJt,"Lii~ fO)'J1~~mnL~tl'IJ~'t11LLlJutl m.r~ 'VI1~'t11 ii" n:i':i'~ LJi1'1 1 
"	 " 

0 .... " 
L~~1'IJ 

3)	 fO)'J1~~1~1:i't1'l1~'1~ti'JtlfO)'J1~r.l1'l1~'1Ll"l~~'1 fO)~~ Vi'J LLJ1~ f "J!'Jtll 'LIm :i'U'lJVi n 

o	 " 

fO)::LL'IJ'lJLL~::'Yi ~ ~ n:i':i'~LJi1'1 1 "lI~'1~~tl'IJB LYi~ tfL'lJm:i''J1'1LLe.J'lJ1J'Vl L~tl'IJi'IJLJi~ L,JL~ 

4) l"l'J1~~1~1J't1t'IJm:i'LrilJ;r~~~"1I~'1Ll"l1~'1l"l~~Vi'JLLJ1~f 't11t ,"~1~1:i't1U1~1 t-n~ 

in'ttN::'lI~'1 m :i'~n'tt1 :i'1tllJ l"l fO)~ L~ L,j'IJ~~.h'l ~ L~tl~1~1:i't1 ri 1~'IJ~1J'Vl L~tl'IJt '"LLn li L~tl'IJLLLJi~::l"l'IJ.	 " 
'" '" 'I '" a ~ '" IV A:lI

LL~::LL~ ~'1 e.J~ l"l'J1~m'J~'lJ1 ~~LVi'IJ ~~'Vl'IJ'Vl 

5)	 i n'ttN::"lI'fl 'I'Ltl :i'LLn:i'~lJ'Vl L'1tl'IJ~t ,"l"l'J1~ LtI'IJ~'J'lJlJi'J LLn liL'1tl'IJ L,j'IJm:i'"J!'Jtll'" 
" 

liL~tl'IJV1 L~tl'IJ-n1 ~1~1:i't1 L~tl'IJL,JL~ LJ11~ l"l'J1~~1~1:i't1'lI~'1 LJ1'IJL~tl L'tl'Yi 1::'fltl1'1LmlJL1'1 L(;ltlhJ ~'fl'l 
o 

" 
mtJ~u LLfl:;hJ~'tl\lmm~~tNb~'tl~'tl1J~1m~~~ 

" 
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6) L,j 'lJn 11"ll'd tJ'1ItntJ~ ~ lil':l1~ ~1~11tl'1ltl'l ~~tl'IJ L'lJn11lil':lU lil~ ~ L'1tJ'lJl~tlth'l 
~ ~. 

Lnwn ~L~tl'l'"l1 n~1~11tlU11f'lo]tl~f'l1~~1tJLLf'l~~~~':lnL'lJn11'1J1~1Hi'. ~ 

... 
C1'IJtl~'Vl1 (2541) 1~mh':l~'1u1~LtJ"1l,r'1ltl'lliltl~~':lL(;ltlf-1l':ltJ~tl'IJ ~1Ul~~'1iJ• 

1) liltl ~~':l L(;ltlf"ll':ltJ~tl'IJ Ln~'"I1 nlil':l1~'VltJ1tJ1~L'lJn11~'"I~"ll':ltJL,"~L'1tJ'IJ~ L'1tJ'IJ 

'fltl'IJ~1~11C1L-n L':lf'l1'IJtl n L':lf'l1 L'1tJ'lJL'lJn11tJ n ~'lJ11'n~~ L~ ~ L~~ lil':l1 ~1 LLf'l~U 1UUNn11L'1tJ'IJ"JItl'l 
~ . 

(;l'IJL'fl'lL,"11'IJ~~'lJ1~ ~~tl 'IJ~1~11mJ1liltl~~':l L(;ltl f-1I':ltJ~tl 'lJl,JL-n~tl'IJL~1'~ ~1tl~tl 'IJ'VlU'Vl':l'IJn11 
... ~ ~ ... , 

~tl'IJU n ~L'IJ-r'IJL'1tJ'lJl~ L~tJ ~~'rl'IJhJ~1 LilW¥ftl'l L~ m ':If'l1L'lJn11~tl'IJ~1 nu~L'1tJ'IJ~hJl1'IJ ~1tl4' ~ n11 
~ ~ 

2) ~L'1tJ 'IJ~1~ 11mJ1liltl~~':l L(;ltlf"l!':ltJ~tl'IJ luHiL'lJn11L1tJ'IJ~':ltJ(;l 'lJLtl'l L'lJL':If'l1 LLf'l ~ 
~ 

" 
~tl1'IJ~~'1~L1tJ'IJ~~~':ln 

~ 

3) liltl~~':l L(;l'eJf"ll':ltJ~tl'IJ1~1'Jn11tltl nLLU'J~1tlth'l~ ~ n ~tl'l m~~~n"JItl,1n11 

... r-J 'I "... 'I" ... dI dI " ..l ...
'fltlnLLUU liltl~'Vl':lL(;l'fl1'J)':ltJ~tl'IJ~1~11tl'"l'l ~'"Ie.J L1tJ'IJ ~~Ln ~ fll':l1~ m~(;l'rl1'rl1'IJ (Motivated) 'Vl'"l~L1tJ'IJ 

~ ~ 

LL'~ ~~ 'lJn ~ 'IJ1'IJlunUn11L1tJ 'IJ m~ LL'IJ':l ili ~"JItl'l n11L1tJ'lJ1~ ~1 n11L'1tJ'lJ1LiI'IJL1tl'l ~ 'lJn 
'" eu fU '". ... 

'"I1n-vimh':l~1LL~':l~1~11tl~ruu1~LtJ"1l,r'1ltl'lfll'fl~~':lL(;ltlf"ll':ltJ~tl'IJ l~~'1iJ• 

1) L~~LLN'"I'I1'"1L'lJn1n'1tl'IJ1 '"I1n~ L~tJ'I LLf'l~.n1'Vlm1'rlVlfl 
~ ~ 

2) "ll':ltJm~~'lJLLf'l~(;ltlU~'lJt1'1~t1n1n'1tJ'lJn~1':l~Lj':l. 
"... ... ~ " 

~ 

3) I:ol L1tJ'IJ~1~11m1tJ'IJ ~~ (;l1~fl':l1~~1~11tl'11t1'1 (;l'IJLtl'l 

4) ~L'1tJ'IJ~1~11m~'flnL1tJ'lJL':lf'l1L~nl~ 

5) i1fl':l1~ Li~'IJ~':l'IJ(;j'':lL'lJn11L'1tJ'lJl 

6) ~1 ~11mi1~'IJ~U'VlL'1tJ'lJL,"LLn ~ L'1tJ'lJLL~f'l ~ fl'IJ LLf'l ~LL~ ~'1 e.J f'l fl':l1~ n1':l~,:h L'IJ 

n11L1tJ 'IJ1~if'IJ-vi 

7) i11uLLUUn11tJn ~'lJl~~f'l1n~f'l1muLLUu vhL,"Ln~l1n~~fl':l1~~1'IJ1ru 
~ ~ ., 

8) LiI'IJn11"J1tJ 1 tJ~ ~ fl':l1 ~~1~11tl"JIt1'1 ~~tl'IJL'lJn11':l1'1 LLe.J'lJn 11~tl'IJ (;l f'ltl ~'"I'IJ 
~ 

... " "... ~!:"I """ fll':lU lil~n11L1tJ'lJ1'11tl'le.JL1tJ'IJ ~~ bnf'l"1l~. ~ ~ 

" • 4. d'2. "lJ'el1Jn'n'i'eHI'VI1.:1f1W(;lP!1ifcWl 

2.1 fl':l1~~~1tJ'1Itl'l-iftl1Jn'Vlitl'l'Vl1'1lilr;U(;lPl1~(;lf
 

'fi~'Vl1 (2536) L,"fl':l1~~~ 1tJ'1Itl'l-ift1~~'Vlf'l1 ~~1tl-iftlun'Vlitl'l'V11,:m11L'1tJ'lJlil r;U(;l Pl1~(;lflt)
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... ... r 
VI 1-:1m1 L1t1'IJ1Pl NIn l"l1~ 1n1 

~1'1!n-:l1'IJ1.h:;t1~~m~14'-:lvr1~L"JJlnm1~mn 6 (2537) nfh'J~1 eif'tl'llnVl1'tl-:lVl1-:1mn'1t1'IJ 

vr~1t1 n-:l 1Pl'J1~ ~ ~'Vl fl1 ~"lI'tl-:l'l!nL'1t1'IJ~Ln~~'lJvr~-:ltil1nHi'~1'IJmn'1t1'IJL 'lJLLPifl:;L1-'tl-:lLL~'J ~-:I'tl1til Ln ~ 

til1nfil'J1~hJLoihLtil 1Pl'J1iJLeif1l<il~~ 'VI1'tl~'IJ 1 ~-:lLL~~-:I'tl'tlnL,"Vln'llL~til1nmn''i1LL'll'll1Jni~ 'VI1'tlv'h 

" , " 
LL'll'llVI ~~'tl1Jtil1 nm11~'VI1'tl1J1~Lii'\Jl:Jfl'VI~-:ltil1nL~1til~'lJm1L1t1'IJL'lJL1'tl-:l'l!'IJ 1 

Barnhart (1982) L,"1Pl'J1~'VI~1t1"JJ'tl-:leif'tl'lln'Vl1'tl-:lH~1 eif'tl'lln'Vl1'tl-:l 'VI~1t1n-:l m1"l11~LLfilfl'IJ 

'VI1'tln11"JJ1~'VI1t1LU"JJ'tl-:l'll1-:1~-:I'lJ1-:1'tlU1-:1~~'tl-:ln11 

til1neif'tl~fl~-:ln~1'J ~~UL~~1 eif'tl'lln'Vl1'tl-:lVl1-:1mn'1t1'IJmUInl"l1~lnf vr~1t1n-:l m1"l11~'VI1t1 
.. q 

vr1'tlm1"l11~LLfilfl'IJ"lJ'tI-:lm1~l fil'J1~Leif1h vr~-:ltil1nmn'1t1'IJLL~'J ~-:lLL~~-:I'tl'tlnL,"Vln'lltil1nmn"h 

LL'lltl1Jni~ mn''i1LL'll'llVI~~'tl'lJ ~-:lv'hL,"'I!n~m~t1hJ~1~11mLntr'Y'VI1filrUInl"l1~lnft~~1L1til ~-:ltil:; 

~-:I ~fl Pi'tlU1:;~Vlfi .n1'VlVl 1-:1 m1L'1t1'IJfilruln l"l1~lnf 

2.2 fil'J1~~1foi'Y"lJ'tl-:lm1~n'M1eif'tl'lln'Vlffi-:lVl1-:1m1L'1t1'IJfilrulnl"l1~lnf 

'tiL'lJn (2524) n~1'Jn-:lU1:;LtI"lI,r"ll'tl-:lm11r;]~flL~'tlLfl'lJm1~mi1eif'tl'll n'Vl1'tl-:lVl1-:1mn'1t1'IJ 
, , " 

H~1 v'i1LYJ'tltil~~-:I'VI~1t1~1foiru 2 u1:;mnll'IJ'tlU1-:1,J'tltl~-:I~1uLtA'~-:lil 
III III" III 

1) L~'tlL.jfuf'llUNmn'1t1'IJ eif'tl~fltil1nn11~'tl'lltil:;1J-:I~1'1!m'1t1'IJrei'tl'IJ Ltl-:l "lI1~. .. 

~'lJti1'IJL~ Leif1Ltil~'J'lJL~ ~-:ltil:;"JhtlL,"~~'tl'IJ~'tI'IJ"ll'tl~ L~1~ LLfl:;LLm"lItill?lrei'tl'IJL~vi'IJvi'J-:lVi 
~ .. . 

2) L~'tlL.jfuf'llUNm1~'tl'IJ eif'tl~fltil1nm1~'tl'IJtil:;v'i1L,"L,"'lJtil ~rei'tl'IJ til ~'lln'Vl1'tl-:l"JJ'tl-:l 
III., III ~ 

.<C:II .<C:II I .., .., q ..,.:!II oll:ilt. " " m:;'ll'J'lJn1 n 1t1'IJn1 1~'tl 'IJ LLfl:;~ ~fl In'tl m1'Vl OOJ'lJ1'V1fl n~ In 1n1 1L1t1'IJn11~'tl'IJ VI-:I L'IJ'tl'VI1 'J"JIrl LLfl:;.. 

<II 

~'J-:lLI?l'tl'IJ (2533) 

Vl11'll~1 ~ ~ 11t1.n1 'Vl VI 1-:1 n 1~L'1t1'IJ1Pl ruin l"l1~ Inf"lJ'tl-:l L~ n~"lJ1 ~ LU'tl UIn Ntil ~ L~ LL~'J ~ ~'tl'IJtil :;L~... .. 
" I I I 

~1 Lil'IJm1L~1~~~11t1.n1'Vl inN' ~'I!'IJ Lii'tltr'1!'VI1 ~n"lJ4'~ L,"'VI~ ~LU L~ nnii m1~'Vl1'tl~Vitil:;L'1t1'IJL1'tl-:l 

L'VI~L~ 

" rer~'Vl1 (2536) n~1'J~1 m1~n1i1eif'tliJn'Vl1'tl-:lVl1-:1n1n'1t1'IJlPlrulnl"l1~ Inf'l!'IJ til:;LtI'lJn11 

" ~~'lJ1 mn'1t1'IJm1~'tl'IJ1Pl rUin l"l1~ Infl'"iiU1:;~Vlfi.n1'Vl~~'IJ L'Vl11:;~~'tl'IJtil:;L~Vl11'lJoJf'tl'll n'Vl1'tl-:l"lJ'tl-:l.. 
" ", 

~L'1t1'IJ LYl'tltil :;LtI'lJeif'tl~flL 'lJm1'd 1-:1 LL~'lJLLm "JJoJf'tl'll n'Vl1'tl-:l'l!'IJ vi-:lL'lJ1:;~'ll 11t1'lJ1Pl filfl LLfl:;L~t1~'J'lJ1'J~.... . 
Ree (1987) n~1'J~1 n11~mt1eif'tl'lln'Vl1'tl-:l'tlU1-:1iiu1:;~Vlfi.n1'VlLLfl:;n11~'tl'IJ~LL'l.i'IJ'tl'IJ til:; 

v'hL'"~~'tl'IJ1:;2T~1:;1-:1L~m n'll n11m~'I!nL'1t1'IJ~'JtI~1 m~~ t1 n ~'tl-:l ~-:ltil:;v'hL,"'I!n L'1t1'IJLn ~ 1Pl'J1~ .. ..
," ,

Loih11Ol Yh1~~~'flUl'l1:;Vlun~~~1.I~nfl'1l'fl~UnL1tJut(fltJli') 111.1 ~nli~m:;Vl1!n~~n11~'flU~ 
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L~m L~'el'l rlU'-IL'lJl1Pl,rLL~::l1n~::~~h ~'1! m1~n~1ojf'elU n'Vi 1'el'l'elth'l~:: L~tI (;l"'l::~12J11tlii LM1::tr
 

LL~::'til?J.J'IJ1 Fl'J 12.1 ~ 12.111tl'VI1'l mn1t1'IJFl Nlil Pl1~ iii f"ll'el'lun L1t1'IJ"'l1 n fi112J"ll1 ~ LL~::~'l1'el1J ~'J"lI'el'l
 

"'l1nFl'J12J~1~ru"ll'el'lm1~n~1;J'elUn'Vi1'el'l'VI1'lmn1t1'IJFlNliIPl1~liIf MtJl~~1 m1~nM'1. 
"I 

~ 

.oCII Q d"'.oCII 0 IV I ... .oCII 
"ll'elU n'Vi 1'el'l 'VI1'l n11L1t1'IJFlnJIiIPl1~liI1 2.1 Fl'J12J~1 fl '1J liI'el n11"'l (;l m1L1t1'IJm1~'el 'IJ m1'J1'l LL~'lJm1 

~'el'IJLL~::\niifi~'el'IJ~L~2J1::~ 2J Ld'el'VI nU"'l (;l L~'IJ"'l (;l ~'JtI"lI'el'l ~L1t1'IJ vl11""~~'el'IJLLm"ll~1'el~'lL~12J 
III II .. .. 

I " 

~L1t1'IJ1~ liIN"'l (;l vl11""'til?J.J'lJ1 m1L1t1'IJm1~'el'IJFlNIiIPl1~ IiIfl""iJtJ 1::~'VIfi1l1'Vi 2.11 nU'l~'IJ 
OJ • 

__ ~ 4 _ ~ 

3. n''i'J'l.I'''l~!1 n''iL'i!l'l.l'YI'~fUUVl pf,-a Vl'i 

3.1 Fl'J12J~2J1t1"l1'el'lm1ii;h'i!'tlm1L1t1'IJFlNliIPl1~liIf 

1'JU1'J2J;J'el2J~ L~'el1 ""'VI11U11t1~::L~tI(;l"ll'el'l"'l(;lLvi'IJ (~'l~~'eltJLL~'J) ~1'el"'l (;l ~'eltl( ;J'elU n'Vi1'el'l~1'el~'l~ 
.. II" II 

LiI'IJ'eltJ~11Fl) 1'lJm1L1t1'IJFl rulil Pl1~ liIf,,'el'l L~ n• 
" 'I ClitoQ IV -=I _ d'" .:I " 

'Vi1'el2J'Vi11nJ (2538) n~1'J'J1 n11'J'IJ"'l'iltlmrL1t1'IJFlnJliIPl1~liI1~2J1t1tl'l m1Fl'IJ~1 

;J'elU n'Vi1'el"l ~1'el"'l (;l~ LiI'IJ'eltJM1Fl1'IJn11L1t1'IJ"lI'el"l~ L1t1'IJ L~'el"'l::1~ LiI'lJojf'el2J~!Y'el'IJn~ultJ6'l ~~'el'IJ 
II II .. .. .. 

LL~::~L1t1'IJ vl11oX'VI11U~"I ~'J'IJ~ LiI'IJ"'l(;l L~'IJ~1'el~'J'IJ~ LiI'IJ"'l (;lU n'Vi 1'el"l ~"I"'l:: LiI'IJm1'ji'JtltJ futJ N m1 
.. II.. II 

, " 
L1t1'IJm1~'el'IJFlrulil Pl1~ iii floXiJ 1J1::~'VIfi1l1'ViU"I~'IJ 

Singha (1974) mh'J~1 Fl'J12J~2J1t1"l1'el"lm1iiil"'l'fitln1rL1t1'IJ ~2J1t1~"1 m1~uA''IJ 

n1::U'J'lJm1~hjtJ1::~U Fl'J12J~1 Lr"'l 'VI 1"1 m1~ nM'1 ·.,,1'el'VI1'l m1L1t1'IJL~'el~1~1 L~ 1'1 LL~'J'Vimtl12J• 
~1'V11"1LLri1"l1 

Kennedy (1980) n~1'J~1 m1iiil"'l'i!'tlm1L1t1'IJLiI'lJm::u'J'lJm1~ ~~'el'IJ'Vitl1m2J A''IJ~1 
OJ 

"'l (;lU n'Vi1'el"l LL~::"'l (;l L~'IJ"lI'el"lUn Lffi'IJL~'el~"'l:: 1;h1"1LL~'lJm1~'el'IJ LL~::~1iifi~'el'IJ~ L~2J1::~2J 

"'l1nojf'el2J~~"In~1'JMtJl~~1 m1iiil"'l'fitlm1L1t1'IJFlrulilPl1~liIf ~2J1t1~"1 m1A''IJ~1 n11 
OJ • 

" , 
1'JU1'J2J LL~::m1iiLFlr1::trojf'el2J~"lI'el"l~L1t1'IJ"'''I'''l(;l L~'lJLL~::"'l (;l~'eltl ifru~1 LL~::~1L~liIVi Li~'IJ'el1J~11Fl 

'lJ .. .. II .., q II 

~'el mn1t1'IJr1 rulil Pl1~ liIfL~'el LLm"llojf'elU n'Vi1'el"l1'lJm1L1t1'IJFl rulil Pl1~ liIf 'jhtltJfutJN• mn1t1'IJm1 

... !"l".... I~... ...:.r 
~'el'IJFlnJliI Pl1~ liI1 L~2JlJ1::~'VIfin1'Vi2J1 ntl"l"ll'IJ 

" I 

3.2 i'IJliI'el'IJVi1fl.'lJm~iiil"'l'fWm1~'lJFlNIiIPl1~liIf 

'ti'IJVi'Vi1 (2523) l~mh'J~"I m1iiil"'l'i!'tlojf'elUn'Vi1'el"l'VI1"1m1L1t1'IJ'el1"'l~'el"l1.nfim1~~1t11 
" 

LLuutJ1::n'elUrl'IJ ~1tJl~~"Iil• 



• • 

• • 

• • 

• • 
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1) n11i,nn{;)1\l"llru::Ml\l LiI\ln11Y1'"l11ru1~~11l'm'1tJ\lii rl'J12J~\l1'"lLL~::ii~UJ1fil\l 

n11L1tJ\lvi1'el12J 

2) n11~n'li1L~mil\l11unni1 LiI\ln11~n'li1~'J 11,JL~u'JntJ1l'm'1U\l~~~~1'el1'"l'"l:: 

, 
3) n11'Vl ~~'eltJ,j n ~ LiI\ln11~ eJ~ n11L'1tJ\lVil~'"l1 nn11~'eltJ LL~::~rl'J 12Jn1'J",tJ11\ln11 

... .... ... 
L1tJ\l"ll'el-:l\lm1U\l 

4) n11'Vl~~'eltJ'el~1-:1~::L~U~LiI\ln11~\l"'1;r'eltJnYli'el-:l'Vl1-:1n11L'1U\l"ll'el-:l1l'nL'1u\l1~{;)N 

'"l ~~~ ~ ~ 12J11t11~ 1~'J\l1~ ~'el-:l LLnl"1l 1~u n11'el'eln;r'el~'eltJl ~l~ ~ 1 (;)'eltJ'el!h-:li(;l L'"l\l'"l\l~-:I.. ~ 

, ~ 

5) n11i2JJ)1'1iru~,jnrl1'el-:l LiI\ln11mn'li1",1'1'elLnmntJury",1t;l1-:11 "lI'el-:l1l'm'1U\l'Vi-:l 
, 

'" ... '" ell(;l1tJn11L1U\l u~::"mJ'el\l1 

.)"11'1 (2526) 1~LLtJ-:lm1~il'"liun11L'1U\lHLiI\I3 1::~tJ ~'el 
~ ~ , 

1) i\l~11'J'"l LtI\ln11~il'"litJi\l~\l'elth-:l"'U1tJ 1 L~'el(;l~1 1l'm'1u\lrl\ll",\lL'1u\ll2Jr 
~ ~ 

d''el-:l L1u\l12J'Vi\lL~'el\l LL~'J,j11,j~Lfilf1::iL~2J L~2J ~-:I'el1'"lvh 1~(;lun11i-:l Ln j;) n11'Vl (;l~'eltJ eJ~i2J~'Vlf 
~ ~ 

'Vl1-:1n11L1U\l",'1'el n11'Vl (;l~'eltJrl'J12J~12J11t1'Vl1-:1~2J'el-:l LiI\ln fi 2J n11~il'"li'u n 11L'1U\l1\li\lil '"l::1~eJ~• 
~ 

ln~LiiitJ-:lfil'J12J'"ll-:l2J1 n~\l tl10W1eJ~ n11i-:l Ln j;)LL~::m1'Vl ~~'el-:l2J 1,J1::n'eltJn\l 
~ . 

2) i\lL'UYl1:: LiI\ln1f~il'"li'm~'el~~LLUnf1u~::L~U(;l'"l~Lc;l\l '"l(;l~'eltJ ",'1'el;t'eltJnYli'el-:l 

'Vl1-:1 n11L'1U\l 1~u ton'LLtJtJ'Vl (;l~'eltJ~~12J11t11 ~11U~::L ~U (;l"1l 'el-:l 'Vin'li::1\In11L'1U \1"11 'el-:l1l'n L'1U\lLLt;l~:: 

rl\ll~ ~-:l2!nvh Lil \111UtJ rl rl~'"ffi nfi2Ju'elu 
II II II I I 

3) i\l~::L~U~ m:i'~il'"litJi\lil2!nloiiL\ltJ1-:1mril~1",ftJ1l'nL1u\lVi!i'el\l",'1'el1l'm'1u\lViii 

~,j~11rl'Vl1-:1n11L'1U\l'elU1-:12J1n 
~ 

Singha (1974) 1~LLtJ-:li\lj;)'el\l1\ln1::tJ'J\lm1~il'"li'u;r'eltJnYli'el-:l'Vl1-:1n11L1tJ\l ~f,jl~\i1\1• 
~ ~ 

5 i\lj;)'el\l~-:lil 

1) LLtJ-:I,rm'1U\l'el'flm,j\ln~2JLri-:l n~2J!i'el\l 

2) ~\l"'1~1;r'eltJn'Wffi-:l"ll'el-:l1l'm'1u\l~'el'el::h 

3) ~\l"'1~1L", j;)"1I'el-:l;t'eltJnYli'el-:l'Vl1-:1n11L'1U\l ~-:I'el1'"lii ~ 1L", j;) 2J1'"l1n rl'J 12J mr~'Vl1-:1 n11 
~ 

L1U\l 'Vin'li::~\l~1\ll,jLLtJtJ"1I'el~m1Vi1-:11\l j;)~'el~'"l\l'el-:lf'f,j1::n'eltJ'Vl1-:1~1\li1-:1n1mL~::~j;)1'"l 

4) 'J1-:1LLeJ\ln119~~'el\l'l!'el2JL~l2J 

5) "'1~fitl'el-:ln\l12Jl,xLn ~;r'eltJnYli'el-:l 
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" I I iI 

til1 ni'WIWel'WYl1-rt'Wn1 J'~ijtili[J n1:i'L1[J'W~ ru~ Pl1~ ~ fYl n ~1'UJ1 LL~':l ~1~11tl~ ~tJi'W~'a'W1 'W 

" 
n11~ijtili[Jn1n1[J'W~ru~Pl1~[?lfl~~'1;j 

'" '" I ",q1) ~'W'VI1"11'a1Jn'Vi~'a'l"1l'a'l~L1[J'W 

II '" I ClI
2) ~'W'VI1 ~1 L'VI ~"1I'fl'l"1l'a1J n'Viffi'lYl1'1 n11L1[J'W• 

I I "'ClI '" I q
3) LL1J'I nfi~ CJ L1[J'W~1~"1I'a1J n'Vi1'a'lYl1'1 n11L1[J'W

• OJ 

4) 'VI1Y11'1LLm"1I;J'f)1Jn'Vi1'a'lYl1'1n11W[J'W
 

"
 
5) 'VI1~tHl'a'l n'WhJ1""Ln ~;J'a1Jn'Vi1'a'lYl1'1 n1n1[J'WL~ ~ Ln ~~ 'Wtl n 

3.3 L~1'a'lii'a~1-rt'Wn11~ijtili[Jn11W[J'W~ru~Pl1~~f 
I I .J ~.J 4II:lio~ IV "=II.q <II:lio ~ 

Kennedy (1980) nfi1':l':l1 L~1'a'l~'aYl~1~11m'Wtil'U[J n1n1[J'W~'VIfi1H'1l'W~ ~'a 

1) LL1J1J~'a1Jt)~CJ~~~~Y1fYl1'1n11L1[J'W
 

2) Ll1J1JM)1Jt)V11:;~1J~~ifrJCY1
 

3) LL1J1J~'a1J~ijtili[J 

Bloom (1971) n~1'J~1 LL1J1J~'a1J~ijtili[J4'(;lLtI'WL~1'a'lij'a~L'VI~1::~~~q~1'Wn111oifA''W'VI1 

til ~'fi'a'W vr'1'a;J'a1J n'Vi 1'a'l1'Wn11W[J'W"1I'a'lun L1[J'Wl~ ~Ntil ~~1 n~ ~ ~ 
, , " 

'Vi1'a~'Vi11ru (2538) HIL~'W'aLl"i1'a'lij'aYl1-rt'Wn11~4'[Jn1n1[J'W~ru(;lPl1~~f~'1;j 

1) LL1J1J~'a1Jt)~CJ~~~~Y1fYl1'1n1n1[J'W (Achievement Test) 

2) LL1J1J~'a1Jt)~1:;~1J~~ifCYCY1 (Intelligence Test) 

3) LL1J1J~'a1Jt)~~'J1~tlU~ (Aptitude Test) 

4) LL1J1J~'a'J~ijtili[Jn1n1[J'W (Diagnostic Test) 
I I iI I 

;'11'W1J11~1Lf'i1'a'lii'a L'VI~1;j LL1J1J~'a1J~ijtilitJn1n1[J'W~1~11tl LLnifru'VI11~ j;)Ntil (;l~1nYl ~ (;l
'" . . 

, 
.q fl" ., II qllll:llod.q 0 '" ,~ I IV ClI 

'a11[J (2529) nfi1':l':l1 CJ~'a'Wl"l':l1~':ltJn11Y1til::~11':ltil"1l'a1J n'Vi 1'a'l'VI1'atil ~'a'a'W"1I'a'l'Wm1[J'W 
OJ • 

I I" , 

LVl'aYltil::LLm"1I;J'a1J n'Vi1'a'Iu'W LL~ ::L~r~ n11L1[J 'W"1J 'a 'Iun L1[J'W1~tl n~fi;'1til::vh 1"" cJ~'a'W~1~11tl 
OJ OJ 

tJf1JtJ~'1m1~'a'W1~ihJ1::~Y1fiJl1'Vi~1n~'W m1~11':ltil;J'a1Jn'Vi1'a'lvhl~'VIfi1[J~fi L"ll'W m1~~Jl1'linr 

m1H'LL1J1J~'a1J~ijtili[J 

" 
~1~;j (2532) n~1':l~'1tJ1::L[J"llt1"11'a'lm11oj{LL1J1J~'a1J~ijtili[Jm1L1[J'WMtJl~~'1;j• 

" " 
1) ~ ~'a 'W~ 13-J11tl Y1111J LL 'W':l iii ~ Y1l"lfi 1 ~ L~ ~'a 'W 'VI1'a L-if11til ~ ~ 1'WL il'a'VI1~"ll1"11'a'l 

un L1[J'WLLt;ifi :;~'Wl~ 

2) cJ ~'a'W~ 13-J11tl~ L~ 11::i~1 L'VI ~"1J'a'l ~':l1~ ~ fi1 ~ Ll"l ~ 'a'W 'VI'1'a L;Jrl1til ~ ~ 1'W 
OJ • 

" 
LU!l~1~'Jl1 'lJ!l\l1Jmrt.l'WLL~~~~rwl~ 
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, " 
3) ~~'fl 'W~ 1~1 ~r1~1 L'VI f1Uf1';jfin 1~~'fl'WV1 L~~ 1::~ ~ nuL-n'fl~rl LL~ ::~n L~t1'W1~ 

'lJ 

4) ~m~t1'W~1~1~r1tl1eJ~til1 mLUU~'flu';jUtilitin 1n~t1'W~1 Ltl'W~'fl~~ 1'Wm ~-A'[;J.J'W1 

" 0

f1,)1~~~'iI'fl..:l (;l'WL'fl..:l 1'WL-n'fl~1~"ll1V1r1n ~'fl..:ll~ 
'lJ 

LL1JU~'flu~Utilitln1n~t1'WLtl'WLLUU~'flu~1-iiL'Wm~~'W~1til~un'Vi1'fl..:l~1'fltil~~Ltl'W 
.1 1 ... ov "" ~"... ....1 'i' ~... ..,J ov ..,J 

~u~ ~~I'l 'Wm~L~t1'W"lI'fl..:l'Wm~t1'W ~~~::L'fltl~ LL~::~u~:: ~t1'll'W ~ 'Wn 1~L~t1'Wn 1~~'fl'W~1n'VI~ ~ ~..:I'VI 

" 
Kennedy (1980) 1~n ~ 1')~..:I1J ~::ttl"llt1iL1J1J~'flU~Utilttltlm~L~t1'W ~~1Jl~~..:1i1 

1"" " I .or 1 ...1) 'llf1'W~1"l1'flUn'Vi~'fl..:l LL~::u'Y~1 'Wmn~t1'W 

2) H'1Jfu1JNm~L~t1'Wm~~'fl'W1~L~~1::~~nU~m~t1'WLL~~::I'l'W• 
3) l-iiL'Wm~,)1..:1LLeJ'Wr.r~m~~'fl'W"li'fl~L~1'~ 

'Vi~'fl~'Vi~~N (2538) n~1,)~..:I1J~::ttl"llt!~~~'fl'WLL~::~nL~t1'W~..:Itil::1~futil1nm~lonLLuU~'flU 
'lJ 

1) "li')t11Jfu1J~..:Im~~'fl'W"lI'fl..:l~~'fl'W1'Wm~LLrl1"jJ~'flun'Vi1'tl..:lL(h 1 'iI'fl..:l~m~t1'W L~'fl 
'" " 

til:;Ltl'W~'W~1'WV1~1'Wn1~L~t1'WL-n'fl~1~'fll1Jl~1J~:;~U~~~1L~ 

2) ·]/')t11~~~'fl'WL(;l~t1~U'VIL~t1'W1~(;lN(;l1~1'l,)1~~'fl..:lm~"lI'fl..:l~L~t1'Wt~t1H'L'VII'lUI"l 
'lJ 'lJ 

'" 0 

1~L~~1 :;~~ nu~ ~t1'W1'WL-n'fl~1 LL~~:;(;l'fl'W Lii'fl'VI~1U~'flU n'Vi1'fl..:l"'fl..:l~fl L~t1'W v'h1~~1~fi~'fl'WV1v'h1~ 
'lJ 

~m~t1'W1J~:;~UeJ~~1 L1til 

3) 1J~:;~ir~ L,)~1 LL~:;LLN..:I1'W"lI'fl..:l~~'fl'Wl'Wm~~ijtilttltlv'h1~ii L,)~1 ~'fl'W"li'fl~ L~1'~ 
'lJ 

" Ltl'W~1t1Uf1I'l~~1n~'W•
 

1J~:;ttl'llt!~trn L~t1'Wtil:; 1~futil1 nm ~lonLL UU~'flU~Util ttltI
 

1) I'l:;LL'W'Wm J'~'flU~ijtilttltltil::v'h 1~~m~t1'W'VI~1UtillnUn'Vi1'tl..:l"ll'fl..:l (;l'WL'fl..:l f'l')~l~fU• 

m~Lul1."lI'VI ntil ~~U n'Vi1'fl..:l 

" 
L~t1'WL-n'fl~1 ~'fll1J 

3) m~~'tlu~Utilttltltil:;Ltl'WLLNtil..:lltill'Wmn~t1'W 1~~n L~t1'WL(;l~t1~'Vi~'fl~l'Wmn~t1'W 
'lJ 

'flth~~'fl L'Vi~1:;Li1iin1~'V1 ~~'flUL~'fl~r.rtlmn~t1'W'flth~~'fl~L~t1'Wtil:;ni')1'l')1 ~~~ L~~,) til:;v'h1~ 
'lJ 'lJ 'lJ 

....,:. .r 
~'W1tilmn~t1'WtI..:I'iI'W 

" 0 

~..:I~'WL Yl'fl'VI~1U~'flU n'Y'l1'fl..:l'il'fl..:l ~L~t1'WLL~')til1 mLUU ~'flU~ijtilttltl n 1~L~t1'W til:; ~'fl..:lii m~LLrl1."lI 
'lJ 

;r'flun'Vi1'fl..:l'VJn'~'iI'fl..:l~L~t1'Wt~t1m~~'fl'W"li'fl~L~1~r;l..:l~ 1~'Yli'W (2529) n~1,)~1 m~~'fl'W"li'fl~L~l~ 



20 

LUt.ln11MI'l.lirm'1tJ'l.l~'fl'el'l.l L~'elLLrlt"lJoif'ellJnvd'el-:l LL~::I1l':l-:lL~'el'l.l (2532) tr-:l1~fl':l1'-l~'l.l1"m1~'el'l.l 

'li'el'-l L~1'-l LL~ ::mh':l~-:l m1~'el'l.l'li'el'-lL~1'-l~1LU'l.lm1LLm'il;)'ellJ n'Vl 1'el-:l L'liwi'l.l 

n1'-l'ri"1l1m1 n1::'YI1':l-:l~m~t1fim1 (2534) 1~L~'l.l'elLL'l.l::lULLlJlJ'rifim1~'el'l.l'li'el'-lL~1'-l~~u1~ 

1) L~'el'l.l~'el'l.lL~'el'l.l tl1ltJirm'1tJ'l.l~Lri-:l 'li':ltJ~'el'l.lL~'el'l.lirm'1tJ'l.l~'fl'el'l.ln~1 

2) ~~'el'l.l~'el'l.l~\'1tJ'l.l'li'el'-lL~1'-lLU'l.l11tJfl'l.l~-:l,,::vh1~~~'el'l.lLLnifr;U\n1~~L'1tJ'l.l1~ 
" " 'IJ ., 'IJ 

3) ~ ~'el 'l.l~'el 'l.l~ L'1tJ'l.lL,j 'l.lnrl '-l tl'el tJ tl1ltJ~ ~ L'1tJ 'l.l1'l.l n rl '-l L~ tJ':l ri'l.l~'el -:liiifnn.n
'IJ 'U q 'IJ q ., 

fl~1tJri'l.l ~-:l,,::'Vi11~~L1tJ'l.l~I1lU'-l~'eltJ ri'el1~Liil1lrhi-:l1"1'l.lm1L1tJ'l.l.. 
, , 

f 1"~.... 0 1"".... ...." ~ " .J ....4) m1~'el'l.l~l1ltJ "1Ij;'i'el'YI"::'YI1 \H·mtJ'l.l~1'-l11m1tJ'l.l11l':ltJ[;1'l.lL'el-:l ~11l LiI'l.l "1Il1lm1L1tJ'l.l .. . 
LLlJlJ L1tJ'l.l~'"lL1" ..1U LL~::fl'el'-lii':l L[;1'elf"Jl':ltJ~'el'l.l LU'l.l~'l.l 

I I I II 

"1n Lfl1'el-:lij'el-vil-ii1'l.ln11'riil,,'titJm1L'1tJ'l.lfl N[;1 flI1 ~ [;1f-vi nrl1':l'-l1 LL~':lir'l.l hi~1"::LU'l.lLLlJlJ 

~'ellJ1'11l e.J~i'-l ~'YIt'YI1-:lm1L'1tJ'l.l LLlJlJ~'ellJ1' 11l1::~lJ~ ~if '1! '1!1 LLlJlJ~'el'J1'111 fl':l1'-l Clirl1l LLlJlJ'riil,,'titJ 

..J", '" J' dl .J .::51 1"'.:!I 4.J!t'I
LLlJlJ~'ellJ'-l1[;11~1'l.l LL~ ::LLlJlJ'VII1I~'ellJ'YI~ ~'el'l.lM1-:l"ll'l.lL'el-:l 'Jl-:l m1'Y1":: L~'el n "11 Lfl1'el-:l'-l'el'YI1"11 ~'l.lm1 

QlQI.., q .:a. ,.:, J' . .., ., "'-=I '" ....I .,
':l'l.l,,'tltlm1L1tJ'l.lflnJ[;1 flI1~ [;11'l.l'l.l "II'l.l'el!JnlJfl':l1'-lLV1'-l1::~'-l nlJ ~ L1tJ'l.l ~~'el'l.l LL~::'el'l.l1 u1::n'ellJn'l.l 

3.4 i n13'nJ::"lJ'el-:l LLlJlJ~'ellJ'riil,,'titJ m1L'1tJ'l.l 

Payne (1968) 1~nrl1'J~-:lin13'nJ::"II'el-:lLLlJlJ~'ellJ'riil,,'titJm1L'1tJ'l.ltl1ltlLU'l.l'il'ellJ"1J1tJm11'11l ii 

1) ~'el11l fl~'el-:l rilJ" 11l~-:lVl'-l1tJ"II'el-:lVlin~ [;11 LL~::" I1lU 1::~-:l l"l"ll'el-:l m1~'el'l.l 
q q 'IJ" 

, , 
.. I '" "" 4 Ql ~ tl" .d ..... 1 .q

2) u1::n'ellJ l1l':ltJ"lJ'el~'ellJ'Jl-:lLn 11l"1nm1':l LM1::V111tJ~::L'eltJ111 "II 'el-:l'el-:l flu 1::n'ellJ'YI 
, , " ..:::II., .d ",4 .., 

LnmnlJm1L1tJ'l.llL1'el-:l'l.l'l.l1 

" 
3) ;LL'l.l':l'YI1-:lm1LLm"lloif'ellJn'Vl1'el-:l~1fl':l1LLm"llnJ ,,1111111•

" , " 
4) flffilJfl~'-l~1~lJ-n'l.l"ll'el-:lm1L'1tJ'l.l1'l.lL1'el-:lir'l.l•
 

Singha (1974) 1~nrl1':l~-:lin13'nJ::'iI'el-:lLLlJlJ~'ellJ'riil,,'titJm1L1tJ'l.l•
Mu1~~-:ld

1) ~1m'-l~mtl'l.l~1m'-l~ri'el'l.l;)1-:l~1tJ 

2) ~1 m'-l" ::~'el-:lii~1'l.l':l'l.l'-l1noif'el L~'el~"::fl1'ellJ fl~ '-l'YIn" l1lU 1::~-:l l"lm1L'1tJ'l.l1~ 
q q q 'IJ 

3) 1'l.lLL[;]~::LLlJ lJ~'ellJtl'eltJ"::U1::n'ellJ ~':ltJoif'el~'ellJ~1'1111'l.lin13'nJ::L~m ri'l.l 

4) H'fl ::LL'l.l'l.l1'J'-l"ll'el-:l LL[;]~::LLlJlJ~'ellJtl'eltJ LU'l.lLn nJ,,1'l.lm1'riil,,'titJ 
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" 
Gronlund (1981) 'l~n~1':1~-:Jin'lj'N~"lJ'fl-:JLL'lJ'lJ~'fl'lJ~U"'l'TitJn1n'1tJ'l.l~~1J'l~~-:Ji.i 

, , " 
1) Ltl'l.lLL'lJ'lJ~'EJ'lJViij1'~~1J1~~-:Jf'1Lyj'fln11~U"'l'Timvi1U'l.l 

2) L~rl':l12.J~1R'1! VI 1-:J rl~LL 'l.l'l.lL'l.l~1'l.l(;j1-:J 1 LLfl~rl~LL 'l.l'l.l"lJ'fl-:Joif'fl~'fl'lJ~1'~ 'l~2.J1"'l1 n 

3) -n'fl~'fl'lJI.'b'l.lL~cYri'fl'l.loif1-:J~1tJ
 

"
 4) ~12.J11tl=ii~1 L~~"lJ'fl-:Joif'fl'lJn'rl~'fl-:J'l~• 
5) H'V1~~'fl'lJ~~~~1-:Jn1n'1tJ'l.ln11~'fl'l.l 

'lJtlJ"1f2.J (2523) 'l~M1Jin'lj'N::"lJ'fl-:JLL'lJ'lJ~'fl'lJ~U"'litJn1n'1tJ'l.lH~1LtI'l.lLL'lJ'lJ~'fl'lJ~~11-:J.~ . 
;'l.lt~m~'rl1:: L~'fl1'~";n'lj'::tI'fl tJ 1 LLfl::1'~fl ::L~tJ ~ n~ 1 LL'lJ'lJ~'fl'lJl'r;HJ fl i2.J ~V1 fVl1-:J n1 n'1tJ'l.l LL'lJ'lJ 
"" I I I 

~'fl'lJi.i"'l~~12.J11tl=iiL~L~'l.l;r'fl'lJn'rl~'fl-:JVi LtI'l.lU'1!~1~1'fl~1J ~11rlL'l.ln1n'1tJ'l.lL1'fl-:Jwn-:J 1 "lJ'fl-:Jum'1tJ'l.l 

LL(;jfl~rl'l.l 

" 
'rl1'fl2.J'rlnN (2538) n~1':1~-:Jin'lj'N::LL'lJ'lJ~'fl'lJiiil"'litJn11~tJ'l.lH~-:Ji.i 

1) LtI'l.lLL'lJ'lJ~1-n~1~f'lJ A''l.l~1-n'fltl n'rli'fl-:J LLfl ::~1 L~ ~"lJ'fl-:J;r'fl'lJ n'rli'fl-:JVl1-:J n1 n'1tJ'l.l• 

" I , 

2) Lil'fl~1Vi ~'fl-:Jn111'~ ~'fl-:J'fl'flmL'lJ'lJVI f;l~'fl'lJ L~~'fl ~rl~'fl-:Jn'lJ' ~~-:J~2.J1tJVi~1R'1! 1 

~rh~'l.lf;l'lt)1'l.l~in~~1 

3) ;r'fl~'fl'lJij~1'l.l':l'l.l2.J1n;r'fl H'1'f;lin'lj'::tlfltJ 1 ~-:J~12.J11mLti-:J'l~ LtI'l.lLL'lJ'lJ~fl'lJ~U'lJ 

tlfltJ 1 ~fl1tJ~U'lJ LLfl::LLtJn~fl'lJL'l.l";n'lj'~L~'rl1~~LL~n(;j1-:Jn'l.l 

4) ;rfl ~fl'J LL(;j fl ~oiffl ~fl-:J ~fl'lJ ~'l.lfl-:J ~1l1'rl n 11Ln ~ L~ tJ-:J n'lJ rl':l 1Wtl 'l.l"'l1-:J t~ tJ 

~12.J11tl LL~ ~-:J L~L~'l.lm::'lJ':I'l.ln11R ~"1I'fl-:J ti.. L'1tJ'l.lfltl1-:J LVi tJ-:J'rl'fl~"'l::A''l.l~1-nfl'lJ n'rl i'fl-:J VI 1-:J n1 n'1tJ'l.l 

.... .. 'l I.
LLfl~':ILrl11::~~1L~~• ~ 

" "," I 'i' I .- ... J' I q
5) "lJfl ~'fl'lJ"'l ::(;1fl-:J rl'fl'l.l"1l1-:J-:J 1tJ ~f;l tJ I:J 1'l.ln 11':1 Lrl11::~ L'l.l'fl~1'fltJ1-:J fl::L'fltJ ~ 

" 
(;112.J~1~'lJi'l.l(;1'fl'l.l"lJfl-:J,~1J1::~~f'1n11~tJ'l.l 

6) L,j'l.l-n'fl~'fl'J~fl1"'l"'l::hj~fl-:Jri1~'l.lf;lL':Ifl1L~.yh LLfl::hH1 LtI'l.l~fl-:J~11-:JLnN.,} 
" I I I 

1J n ~ LL(;j ~fl-:J rh~'l.l~ Ln N"}i'l.l~1ViL ~2.J1~~2.J Lyj'fl"'l::'l~,j 1 fOl ::LL'l.l'l.l"'l1 n n11~fl'l.l2.J"1 LmtJ'lJ LVitJ'lJn'lJ 

" ,
LnN"}i'l.l~1 LLfl::~f;l~'l.l'l~~1unb'1tJ'l.lfOl'l.lL~ij-n'fl'lJn'rl~'fl-:J~1'l.lL~ 

7) 2J-:Jii LfOl11::~ ~1 (;1'fl'lJ"1I'fl-:Jun ~tJ'l.l LtI'l.l11tJ-nfl\-11'fl n~2.J-n'fl~'fl'JL 'l.lLL(;jfl::";n'lj'~ 

. " "'l1n;r'fl2.Jfl~-:Jn~1':1~nl'l~~1 LL'lJ'lJ~'fl'lJiiil"'l'TitJn1n'1tJ'l.l ijin'lj'N::~-:Ji.i .. 
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, , 
... "4 <ll 

m1L1u'lJlL1'a-:J'\.ru-:J 1 

2) LiJ'lJLL1JtJ'Vl (;l~'atJ~ l"l1'atJ l"l~~~1~tJi'IJ[;]'a'IJ"ll'a-:Jm1L1U'lJL'IJ~'a-:J~~-:J 1 

3) -if'a~'atJil~1'IJ'J'IJ~1 n;]'a 1oif.)~'Vin~::tl'au 1 

4) ;]'a~'atJl"i'a'IJ-if1-:J~1ULl1lU~Ll"l11::tfLii'a~1'atl1-:J~::L~Ul1l 

cv c( ... 
4.~~~~q~6~1~n1'~~U 

%. ~ ...
4.1 l"l'J1~~~1U"ll'a-:Jt:J~'Ci~~'Vlfi'Vl1-:Jm1L1U'IJ 

1"'Hl\1~ (2526) LL~::'a11~ru (2527) mi1'J~1 l"l'J1~~~1U"ll'a-:Jt:J~i~~'Vlf'Vl1-:Jm1L1U'IJ L1j'IJ 
, .,
 

Vi ~~ n 11~~1'a l"l'J1~ ~1~ 11C1'ei'IJLn ~IOl1 n m 1L1U'lJm1~'a'IJ LiJ 'lJin~N::"ll'a-:JUnL1U'lJV1-:J'a n-:J1 ~~'IJ~1
 
I " I I I I

':'1 % ~ 4 • 1 .,. • ., ...~..." ~ ,,4 <ll 
IOl1nm1wn'atJ1~~-:J~'a'IJ~~U[;]N ~1'au1::~tJm1N[;]1-:J1 'Vl-:J'Vl ~NL1U'IJ tJ1'IJ LL~::~-:JLL'J~~'a~'a'IJ1 "ll-:J 

1J1::n'atJ~'Ju l"l'J1~i~n ~hilm.J IOllun1~~1-:J1 LL~::l"l'J1~~1~11C1'Vl1-:J~~'a-:J l~LLri l"l'J1~~1 l"l'J1~ 

L;]1L'"l m1~Ll"l11::tf m1'll111J1oif m1i-:JLfl11::tfLL~::m11J1::Lij'IJl"i1 

"llil'IJ'Vlf-iu LL~::l"l ru:: (2540) 1~mi1'J~1 l"l'J1~~~1U"ll'a-:Jt:J~ i~~'Vlf'Vl1-:Jm1L1u'lJd~'IJ 
., 

l"l'J1~~1 L110lL'IJ~1'IJl"l'J1~i 'Vin~:: ~~11C1Jl1Vi~1'IJlJi1-:J1 "ll'a-:J~~'a-:J ~1'a~'J~1J1::~tJm1ru'Vi-:J1J'J-:J"1I'a-:J 
, I • 

...~ ".,... 4 ... .,... ~ " .1 ... ,./ 4..J 
tJfll"l~ 'Vl ~11l1tJn11L1U'lJn11~'a'IJ ~1'a t:J~-:J1'IJ'Vl'IJnL1U i,i ~11l~1 n n11u~~n'ai..inlOlnn~."l'J'IJ~'IJ-:J L-lI'IJ• . ., 
un L1U'lJvi'a-:J~[;]1Ll"lilL'IJ'll'J-:JL'J~1Wil-:J un L'1U'lJfl'IJU'IJ~1~11C1~"11~Lvi1LVl ~'a~1un L'1U'lJill"l'J1~ 

OJ 
~ .,., 

i~ ~'VlfiL'IJ~ [;]1Ll"lil~~ 1U'IJ~1fibvi1U'IJ 

~1un-:J1'IJl"lru::m1~m1n11~n~LL,"-:J"ll1~ (~1-:Ja-:JL'IJ NNf'l, 2533) n~1'J~1 t:J~i~~'Vlf 

'Vl1-:J m1L1U'IJ ~~1U ~-:J l"l'J1~~ 1 L11Ol~1~IOl1n m1vl1-:J1'IJ ~ ~'a-:Jm P1'u l"l'J1~Vi mm~~1'IJ'J'IJ~~-:J'ei'IJ 

d~'lJt:J~ ~ 11Ol1 n n1 m 1::vl 1~'a1 P1'u l"l'J 1~ ~1~11C1'Vl1-:J 11-:Jn 1u~1'a ~ ~'a-:J UtJ~1 LiJ'lJl"l'J1~ ~1~11C1 
., .~ 

L'UVi1::1..J fll"l~ (;j''JtJ-:J~ t:J~i~ ~'Vl fl'Vl1-:J m1L'1u'IJ mlOll~~11Ol1 n n1::tJ'J'lJn11V1'a1 P1'u ~1'a hImP1'u m1 

'Vl Vl ~'atJ ril~ t:J~ i~ ~'Vlf'Vl1-:J n11L1U'IJ"ll'a -:Jun L1U'IJ'IJ'a nlOl1 nlOl:: LiJ'lJL1'a-:J ~ IOl11ru1l"l'J1~ ~1 ~ 11C1'Vl1-:J 

~~ururu1"11'a-:JunL1U'lJLL~'J U-:JLb~11l-:Ja-:Jflrul"i1"11'a-:J~in~~1 ~1Jl~11LL~::~~'a'IJ~n~'JtI 
.. .. CIj 1lU.. .. 

tI ... I ~ l't tI ...t': ~ .d oCl IV .4 tII 

IOl1n"1l'a~~Vl-:Jn~1'J~lU~11l'J1 t:J~'Ci~~'Vlfi'Vl1-:Jn11L1U'IJ~~1UCI-:J l"Jru~n~N::~1'al"l'J1~l 

l"l'J1~~1~11C1 "1I'a-:J1..Jl"ll"l~~~~'lJ1n11~~'IJJl1u~inlOl1nn111~ftJn11~n~1m1tJn'atJ1~ ~1'a 

1J1::~tJm1rulJi1-:J1~l~ftJ ~-:J1J1:;n'atJ~'Jtll"l'J1~~1~11C1'Vl1-:J~~'a-:Jl~LLri l"l'J1~~1 l"l'J12-IL;]1L'"l m1 

~Ll"l11::tfm1u111J1oif m1~Ll"l11::tf LL~::m11J1::Lij'IJl"i1 

4.2 LbtJtJ'Vl Vl~'atJ t:J~i~ q'Vlf'Vl1-:J m1L'1t1'IJ 



•• • 

• • 
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iJ'1J L'1m (2539) mh;d1 ~nM-CU::"iI'e1..:JLL'lJ'lJVI~~'e1'lJI:J~i"l~Vli(Achievement Test) dh.l 

LL'lJ 'lJ VI ~ ~'e1'lJ ~t-nrj ~ 1::~'lJ 1"1') '1"1~1"11 HI "iI 'e1..:J er L'1t1'1..l ~ 1ill"l,)1"1 ~I"I,) 1"1 ~1"111Cl LL~::-.1 nM-::"iI'e1..:J 
., . ~ ~ 

LU'e1'V11~'ll1Vh1t1'1..lhJLL~,) "11 nU'e1tILWtl..:Jt~ 
, ,., 

Ltl1') ~ (2540) nfh,)~1 LL'lJ'lJVI~~'e1'lJI:J ~i"l ~Vlfl~,)'I..lt 'VI'1lVi~~1..:J~'I..l2Tn~::il, ~~..:J'VI"I1t1 

~1 ~'1J ~'e1 L~'e1t-nrj~I:J ~ n11L'1t1'1..ll~1'1..lL ;i'e1'V11~'ll1 LL~::-.1nM-::{;11..:J1 "iI'e1..:J LLj;j ~::~1"i11~'ll1 L~tIL'U'Vi1:: 
I "," I 

'e1th\lU\I ~1"i11~'ll1-.1\1'V1~ 1t1Vil~4'~ ~'e1'1..lt'l..l-r'l..lL1t1'1..lj;j1..:J1 "iI'e1..:JLN L1t1'1..l ~..:J'e11~~::LtJ'I..l;)'e1 L~t1'1..l 'VIr'e1 

Jl1I"1U~'lJ~ 

~1n;)'e13;!~ ~\1 mh')~~ul~~1 LL'lJ'lJVI~~'e1tll:J~i"l ~VliLtJ'I..lLL1J1JVI ~~'e1'lJ~~h..:J~'I..l"l1 L~'e1 
., ,
 

, ~*'VI"I1t1t'I..ln111'~ I:J ~~1 n mn'1t1'1..llj;]1"1 LU'e1'V11~'ll1Vi L'1t1'1..l1U ~1 ~ L'1t1'1..lill"l,)1"1ll"l,)1"1~1"111Cl
 

LL~::-.1nM-::j;j1\11 "I1nu'e1t1Lwm1~ 

Lindeman (~1\1n\ll'w Ltl1,)~, 2540) 1~'e1fl1J1t1n\lI"l,)1"1LLj;]nj;j1..:J1::'VI~1..:JLL'lJ'lJVI~~'e1'lJrj~ 
, ., 

I:J ~ i"l ~ Vlfl n'ULL'lJ'lJVI ~~'e1 'lJ 1"1 'J 1 "I Cl'l!~ ~'e1I"1,) 1"I ~..:J'VI "I1t1t'I..ln111'~ hit'll r;i') LU'e1 'VI 1 t 'I..lmw"1I'e1\1
 
, ,.,
 

LL'lJ'lJVI~~'e1'lJrj~1:J~i"l~Vlfi 1"I,)1"1~~'VI"I1t1t'l..lm11'~LU'I..lVi 1"1,)1"1 j;] 1'1t 'I..lL;j\l LU'e1'V11 (Content Validity)
 

" ~ ".dI J' oJ.... ...,.... tr
 
"11'e1 m::VI..:J"lI'e1..:J LL1J 'lJVI ~~'e1 'lJU 1::LJl VI'I..l ~ ::j;]'e1..:J L~'e1 n"l1~1 n L'I..l'e1'V11 L'U'Vi1::VI ~'e1 (;l f'l~'e1\1 n'lJ ') j;] ~ U1::~\I1"1 

"iI'e1\1m1~ n~~ ~'e1\1m1~::1' (;lLtJ'I..l~1l"i '1J ~'J'I..lmw "1I'e1\1 LL'lJ'lJVI (;l~'e1'lJ l"l,)1"1 Cl'l!(;l,!'I..l 1"I,)1"1*'VI"I1t1t'I..l 

m11'(;l LU'I..l~1"I,)1"1 j;]NL~\I'Vitl1 nnu (Predictive Validity) ;)'e1m::VI'lJ"iI'e1..:J LL1J1JVI ~~'e11JU1::UlVlI"I,)1"1 
" I If I .... ell .dI q ........ "olldI I q" 0 04
 

Cl'l..l(;l ~:: L~'e1 n"l 1~ 1 nL 'I..l'e1 'VI 1 VI ~'e1 (;ll"l ~'e1\1 n1J l"l')1 "I l'Vi 'I..l~1'1..lj;] 1..:J1 VI j;]'e1\1 n 11~ ::Vl1'1..l1t1 Cl\l 

1"I,)1"1~1"111Cl~~::'Il11u ~ 1"I,)1"1~1Lr~ t 'I..l'e1'1..l11"1 j;] j;]1"1 ~ntlJl1'Vi"1l'e1\1 LLj;j~::1J l"ll"1~ l~'e1th..:J LL,j'l..lih 
~ . 

..... IV ..,j..,j '" 
5. .:11'LI'J''UIVI Lnt1'J"lI'a.:l 

5.1 ..:J1'1..l~4't1t'l..lU1::LVlPI 

Q')11CU (2537) 1~~mj'1Lmtl1JLVitl1Jl:J~i"l~Vli l"1,)1"1I"1\1V1'1..l LL~::1"I,)1"1'll'e11JVl1\1m1L'1t1'1..l 

~1n1JYIL1t1'1..lI"l'e1"1Vi,)Lj;]'e1f,l')t1~'El'l..l ~4'~~m'l..lm1nrmn'1t1'1..l3 ~fi ~'e1LL1J1J11t11JI"Il"1~ 11t1ml"l 2 l"1'1..l
• .,•

LL~::11t1nfl"l 3 1"I'I..l ~'ll1'e1umcu11L~nVl1'e1ilmfLL~::,)\I~1 2 nfl"lr;i,)'e1th..:JLtJ'I..l'l!n~nM'11::~1J-r'l..l U,)'ll. 

2 LLI:J'I..ln~'ll1'll1..:J~h~ nVl1'e1ilni ~Vltl1~tlLVll"1ill"1UVI"Ifi1;j41'1..l,)'I..l 72 1"I'I..l ~..:J I:J~ n11~4'm~1ul~~1 
, I ., 

I:J~ i"l ~Vlfl LL~:: 1"1')1"1 l"1\1VI 'I..lVl1\1 n11L'1t1'1..lVi L1t1'1..l~1n1JVI L1t1'1..lI"l'e1"1Vi') Lj;]'e1f'll')t1~'e1'1..l-.1..:J 3 mj"l LLj;] n j;j1\1 

ml1\I1,j il 'l!t1 ~ '1 ~f:lJVl1\1 ~ ~ ~ ~ 1:: ~1J .05 ~ ') 'I..l1"I ') 1 "I'll'e11J Vl1..:J n11L1t1'1..l~ L'1t1'1..l~ 1 n 1J VI L'1t1 'I..l 
., , 

l"1'e1"1Vi,)Lj;]'e1f'll')t1~'e1'1..l-.1..:J 3 nflJ.J LLj;]nj;j1..:J'e1th..:Jil'l!t1~1~ruVl1\1~~~Vi1::~1J .05 erL1t1'1..l'll'e11J~fin11. ~ ~ 

q I I.t::::lt,q oIll:lI I 

L1t1'1..lLL1J1J11t1n~J.J 2 l"1'1..l J.J1nm1,)fin1n1t1'1..lLL1J1J11t1n~J.J 3 1"I'I..l 



• • 
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L 

~~f~tI (2543) 1~~ m~'HmtJtJLVimJ c.Jfli~~'Vlf'Vl1~ m1L1tJ'W1:;'VI~1~ n~~'Vl ~fl'fl~~H' 

tJ'Vl L1tJ'WfOl'fl~Vl') L~'flf'Jl,)tJ~'fl'W:Jfl~ij L~tJ ritJ n~~ fOl,)tJ fOl~~ L1tJ'Wt;l1n m1~'fl'W~1~tl n ~ LLfl:;~'fltJm~ 

fOl,)1 ~ ~ ~ L~'W'lI'fl~un L1tJ'WL~ tJ,) ri1JtJ'Vl L1tJ'Wf"l'fl ~Vl') L~'flf'Jl') tJ~'fl'W~fl ~ ij L~tJ c.Jfl n 11~4'm'ltJ~1 

~fli~ ~'Vlf'Vl1~ m1L1tJ'W1:;'VI~1~ n ~ ~'Vl ~fl'fl~ LLfl :;n~~ fOl,)tJ ~~hj LL~ n l'i1~ ri'W'flth~ ijutJ~ 1 ~'l!'Vl1~ 

~ ti ~ LLfl :;n~ ~'Vl ~ fl'fl~ ij f"l ')1~~~ L~'Wl'i'fl ritJtJ'Vl L1tJ'Wf"l'fl ~Vl') L~'fl f'Jl,)tJ ~'fl 'W:Jfl ~ ij L~ tJ L~tJfl1'r1 :i',)~'fltl. ~ 

L'W1:;~1J~ v'i1'W'fl~ L~m ri'W~'"l'U11'r11 (2545) ~~ n~1tJ'VlL1tJ'Wf"l'fl~Vl')L~'flf'Jl,)tJ~'fl'W'Jl'fl~L~1'~ L1'fl~ 

Yf~ni''W~1Lnn.l~~ (;l1~'VI~n~~1tl1:;mflliltJu(;l1~"ll1~'rI(tl,)"ll.) L~ijtl1:;~'Vlflfl1'r1 ~1~Lnn.levl 80/80 
~ 

LLfl:;LmtJtJ LVitJtJ c.Jfl i~ ~'Vlf'Vl1~ m1L1tJ'W 1:;'VI~1~ ri'fl'WL1tJ'WritJ'VI~~ L1tJ'W ~')tJtJ'VI L1tJ'WfOl'fl~Vl') L~'flf 

'Jl')tJ~'fl'W'Jl'fl~ L~1'~ ~fl m1~4'tJ'rItJ~1 tJ'Vl L1tJ'WFl'fl~Vl') L~'flf'll')tJ~'fl'W'll'fl~ L~1'~ ijtl1:;~'Vl flfl1'r1 LvhritJ 
I I ~ ~ 

86.40/83.83 ~~ij 1Oi1~~n~1 Ln n.loyfVi[;j~H 80/80 LLfl:;c.Jfli~~'Vlfi'Vl1~m1L1tJ'W'VI~~L1tJ'W~')tJtJVIL1tJ'W 

f"l'fl~~ ') L(;l'fl foJl,) tJ ~'fl 'W'll'fl ~ L~1'~ ~~ n ~1 ri'fl'WL1tJ'W 'flfh~ ij UtJ~1 ~qj'Vl1~~ti ~~ 1:; ~tJ 0.05 

L'Jl'WL~mri'WritJfi'W~1nr (2546) 1~~j;JJ'W1tJ'VlL1tJ'WfOl'fl~Vl,)L~'flf:i"ll1fOlru(;lfll1~~f
I " 

~'fl~ ~'flm;jtJ 'lI'fl~ 

un ~n~1m1~ n~1'W'fl nb~ L1tJ'W1:;~1J~fitJ~~n~1~'fl'W~'W V11~ Lnn.levl 80/80 LLfl:;~ n~1 f"l,)1~ 

~ (;m''W"lI'fl~un~n~1~ijl'i'fltJ'YI L1tJ'WfOl'fl~Vl') L~'flf~1~~j;JJ'W1~'W c.Jfln11~n~1tl11n!J~1 tJ'Vl L1tJ'W 
I " • 

fOl'fl~Vl,)L~'flf:i"ll1fOlru~fll1~~f ~'fl~ ~'flm;jtJ ijtl1:;~'Vlfifl1'r1LVhritJ 87.43/80.53 ~~~~n~1Lnn.levl 
~ 

~~~H LLfl:;un ~n~1ijrl,)1~~ ~L ~'WL~tJ')ritJtJVIL1tJ'Wf"l'fl~Vl,)L~'flf:i"ll1f"lru~fll1~ ~f L1'fl~ ~'flmrltJ 

L~m')~ 11tJ~1'WLLfl:;VJ n;r'fl'fl~L'W1:;~tJ L~'W~')tJ~1n LLfl:; '"l1tcU (2547) 1~~11~tJ'VlL1tJ'WLtl1LLn1~ 

~"ll1fOlru~f111~~f L1'fl~ LfII~~')'WL~ijtl1:;~'Vlfifl1'r1(;l1~Lnn.loyf75/75 LLfl:;~n~L'"l~ fOl ~'lI'fl~um1tJ'W~ 
"=III q .J" J' ~ ... I _ q .J 
~ ~'fltJ'Vl L1tJ'WLtl1LLn1~'Vl~ 11~'lI'W c.Jfl m1')'"ltJ'rItJ')1 tl1:;~'Vlfifl1'r1'l1'fl~tJ'VlL1tJ'WLtlnLn1~ L1'fl~ Lfll~~,)'W 

~rfi4'tJ~11~~'W ijtl1:;~'Vlfifl1'Y~ 75/75 (;l1~Lnn.loyf~n1'V1'W~HLLfl:;L'"l~fOl~'lI'fl~um1tJ'W~ijl'i'fltJ'VlL1tJ'W 

Ltl1LLn1~~'fl~ Lfll~,)'W ~Wi4'tJ~11~~'W'fltlL'W1:;~tJ~ 
~ ~ 

5.2 ~1'W~4'tJl'i1~tl1:;L'YIfll 

Whyte (1991) ~4'm~'fl'VI1~fli~~'Vlf'Vl1~m1~tJ'WL~tJH'rl'fl~Vl,)L(;l'flf'Jl')tJ~'fl'WL'Wmn1tJ'W 

LLtJtJ fOl'WL~tJ') ritJ LLtJtJ4'tJ IOi i')~u'fl LLfl :;f"l,)1~i~~'Wfi1:;'VI~1~~fi~'fl'WritJ1:;~tJ~~uru ru1'l1'fl~Un L1tJ'W 
~ ~ ~ 

I 'I "" 

n~~ViL1tJ'WLLtJtJ4'tJlOii')~;j'flLLti~LtI'W 3 ~n~n.l:; ~'fl n~~Vi 1 LtI'Wum1tJ'WVid:l'W[;j,)"lI'fl~[;j,)L'fl~vi~1Oi 
'II lU 'lI " 

I I I I II I I 

nfl.'~Vi 2 LtI'Wum1tJ'WVi ~'fl~~'l fOl'W~'Wvi~1Oi
~ 

LLfl:;n~~Vi 3 LtI'Wum1tJ'WviLtI'W[;j')'lI'fl~ [;j') L'fl~ 1 fOl'W LLfl:;.
 
~'fl~~~ f"l'W~'W 1 fOl'W c.Jfl m1~4' tJ'rItJ~1 c.Jfli~ ~'Vlf'Vl1~ mn1tJ'W1:;'VI~1~ n~~~ L1tJ'WLLtJtJ f"l'WL~m rltJ 

n~~~ L1tJ'WLLtJtJ4'tJ IOi i')~;j'fl hi LL~ n l'i1~ri'W LLl'i:i':;'VI~1~ n~~~ L1tJ'WLLtJtJ4'tJ lOii')~;j'fl ~,)tJri'W '"l:;ij
'II" 'II" 

~fli~n'Vlf'Vl1~m1L1tJ'WLL~nl'i1~ri'W~'fl n~~~ 1 LLfl:;n~~~ 3 ijc.Jfli~n'Vlf'Vl1~mn1tJ'W~~n~1n~~
"I 'II 'II "I .." 

~ 2 LL~n~~~ 2 ~'l.m~kl1klLL~::;~~Vi'Ell'"lritJm1(1tJkl2-l1nn~1~n 2 n~2-I
• • q 



• • • 

• • • 
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Phalavonk (1991) lC9l~mt11:J~'lI'e'l..:lLLN~..:Il"'l1'l.lmn1t1'l.ll"lr.llWl~1~[;Ifl~t1l"1'e'l2-JY1':lL[Welf"ll':ltl 

~'e'l'l.l nlJ\l~[;IULLm'll'e'l..:l2-J'VI1';)'Vltl1~t1fij1J1~~':l1h'::L'Vl~n~2-J~':l'e'lth..:lii~1'l.l':l'l.l960 l"I'l.l mJ..:ILU'l.l 
.IS • 

n~2-J'Vl ~~'e'l..:l~..:I L1t1 'l.lL~ t1l"1'e'l2-J~':l L[;I'e'lf"ll':l tI ~'e'l'l.l n~2-J l"I':ll.I l"I2-J L1t1 'l.lLLlJlJ 1.1 11t11 tI I:J ~ m 1';)4'tI 'Vl1J~1 

tJ~i2-J ~V1t"LL~::L"'ll'll"l ~'lI'e'l..:l'l!n ~t1 'l.ln~2-J'Vl ~~'e'l..:l ~..:I n':h n~2-J l"I':ll.I f'J2-J 'e'lth..:lii'l!m~1 ~'YVl1..:1~ 1; ~~1::~1J 
~ , 

0.5 LL~~m~1-ifl"l'e'l2-JY1':lL[;I'e'lf"ll':ltl~'e'l'l.liliitJ~1~\l~[;I"Jl1mL~::\l~[;IVihJLl"ItlL1t1'l.lii1J1::~lJm~nrnlJm1 

l-nf')'e'l2-JY1':lL[;I'e'lf2-J1 rI'e'l 'l.l iiL"'l [;Il"I (;i~ ~(;J'e'l m n1t1'l.l~':ltllJ'VllStI'l.ll"l'e'l2-JY1':l L[;I'e'lfoJl':ltl~'e'l'l.l 

Bailey (1992) 1~~mt1~..:ItJ~"1J'e'l..:ll"l'e'l2-JY1':lL[;I'e'lf"ll':ltl~'e'l'l.l1'l.lm1~1L\l'l.lm1V11..:1l"1r.ll[;l~1~[;If 

(;J'e'l'l!m1t1'l.lLm~ 9 ~iitJ~mn1t1'l.l~1 L~t1~m~1"'l1nn~2-Ji':l'e'lti1..:1~1'l.l':l'l.l 4 ~'e'l..:lL1t1'l.l (46 l"I'l.l) ~ • 
L1t1'l.l "Mathematics Nine" LL~::iil"l::LL'l.l'l.lITBSl'l.lLm~ 8 'e'lti~::'VI~1..:1L1Jl.lfLei'l.l1V1;~ 1 - 30 l'l.lLL(;J

" 
~ 

~::~'e'l..:lii~~'e'l'l.l 1 l"I'l.lhien1n'l.l L~t1iin~2-JVI~~'e'l..:l 2 ~'e'l..:lL1t1'l.l L1t1'l.l~':ltlf')'e'l2-JY1':lL[;I'e'lf"ll':ltl~'e'l'l.l LL~::" . 
n~2-Jf')':ll.J~2-J 2 ~'e'l~L1t1'l.ln1.l~~'e'l'l!LWtl..:ll.lti1,n~m ~~::~1Jf')':l12-JL~1.l~'l.l 0.051J~1n!J~1 

.c:lI I I I ~ I .c:lI .J 
1) tJ~m~L1t1'l.l"1J'e'l..:ln~2-J'Vl~~l.l..:l~..:Im1n~2-Jl"I':llJl"I2-J~(;ltln~2-JVI~~'e'l..:l2-Jf')::LL'l.l'l.lL'U~t1 

.. '\J .. II1II IIiII 

l 'l.lITBS/TAB L~2-J~'l.l"'l1m1J'e'lfL"ll'l.l1'l1V1~~11 LU'l.lL1J'e'lfLei'l.llV1;~ 30 

2) n~2-JVI~~'e'l..:lLL~::n~2-Jl"I':l1Jf')2-Jhiiif')':l12-JLLl'ln(;J1..:11'l.lm~~1'l.l':lC\.l)'IL'l.l'tifllU LL~::m~ 

. LLnUqj'VI1L"'l'VlU 

Mickens (1992) Hl'l.l"'l1nm~~n~1..:11'l.l,;)4't1'Vl1J'i11JVIL1t1'l.ll"l'e'l2-JY1':lLI'l'e'lf"J!':ltl~'e'l'l.l~U12-J1

m~~n~ LU'l.l~'e'ln1~L1t1'l.ln11~'e'l'l.l~~12-J1~ClU12-J11-nt'l.lm~~'e'l'l.lL~12-J~'e'l'l.lVllJVI':l'l.l"ll'e'l2-JL~12-J';)"ll1 
..:::::lIt. ...c:lI It ..:::::lIt. ~ .J 1"''''.CIII A:lI ~.r .CIII J' ClI

f')C\.l[;l fll1~ [;I~ m~L~t1'l.l~':ltll"ll.l2-J'Vl':lLI'l'e'l~-D':ltl~'e'l'l.l'1l':ltl 'VI~ L~t1'l.l2-J 1:J~~2-J ~'VlfiVl1..:1 m~L1t1'l.l~..:I".II'l.l LL~::2-J 

'ti~'l.lf')(;i~~ (;J'e'lm1L1t1'l.l "ll':ltll1X~L1t1'l.lii'tin~::m1~~ ~1'l.l':lC\.l l"I':l12-J~(;l1':llJtI'e'l ~ LL~::n11u111Jl-n 
" c: J' It.... ~ It .c:lI .t::llCil 0 .c:lI.CII I 

L'Vl2-J'lI'l.l ~1l1'Vl LL':l ~~1.l2-J11.ltl [;I':l l"I':l12-J [;I..:Il"'l'1l'e'l..:l tJ L1t1'l.l LL~ ::':lfin11'l.l1 L~'l.l'e'llJVI L~·t1'l.l2-J I:J~ n 1::'Vl1J [;I'e'l
" 

lJVI L1t1'l.ll"l'e'l2-JY1':l L[;I'e'l f"ll ':ltl ~1.l 'l.l 

Park, K. (Calculus &(1993) 1~~n~1,;)4't1n1~1J1::Lij'l.ltJ~';)"Jl1LLl"I~f')~~LL~::f')r.lllJlfll1~[;If
" 

Mathematica Course) ~iin111JfilJ'1in1~V11..:1f')'e'l2-JY1':l LlJIl.lf L~t11oftifin11~ n~1 LmtllJ LVitllJ 

l:J~i2-J f1V1t"V11..:1 n1n1t1'l.l~~'VI~1..:1 n ~2-JVI (;l~'e'l..:l~l~L1t1'l.l';)"ll1 LLf')~ f')~~~..:1 n~1':l nlJ n ~2-J l"I':ll.I f')2-J~1 ~ -I .. ltJ.. .. 

L1t1'l.l';)"ll1LLl"I~l"I~~1Jn~~ 
" 

University of Illinois ~'VIfij'e'lL2-J1n1 1:J~n11,;)4't1'Vl1J~1 n~2-JVI(;l~'e'l..:liil"l':l12-J 
.IS • 

~ 

L-n11"'l L;..:I2-JL'l.l2-J ~1'l.lLU'e'l'VI1';)"ll1 Ll.l"I~ l"I~~ ~ n~1 n~2-J l"I':ll.I l"I2-J" .. 



L 

.... 
UYI'YI 3 

n11~4'm1tl.:J n1 1~j;J.JiJ11ihLLn1~Pltl~ri'JLl1Itl f"ll'JtJ~tliJL ~tl LLm"Jl;Jtl1.J nvdtl.:J Pl'J1~ l~iJj1iJ 
, " , 

'Vl1.:J loH"Ul1I f'l1~ 11I f Lrtl.:J n 11LLtJ n [;j'Jth::ntl1.J'Vi~iJ1~ "Jltl.:Jun Mm~11::~1.Jm'Y C]J1 l1I'1-niJUVl 3 ij 

1. t1'1~"1l1n'1LL~~nft~i'J'!l!h~• " , , 
ih::'lI1n1 ~tlUnMm~n1::~1.J1.n'Y'Y1111*iJUVl 3 \Hrn~11I11.Jl~11~1n4:lVlfl.:J'Vl::LtltJiJL1m.l 

~'lI1LLPlfll"li~ 1-1 ih::~1i~n1~Mm.i1 2549 J11filL1tJiJ~ 1 ~~1~'Vlmim'Vlfil1'U1fltln'll~.:Jfilfl'Vi1::'Ufil1.. 
~'VlmL'lI11I'Virll'lltJn11'Vi1::'Ufil12 ,"tl.:JL1tJ'U ~1'U'J'U 60 fil'U 

nfi~[;j'Jtlth.:J 
q 

~'B UnMm~rW::~1.Jmruru11
Got 
11'1;j~ 
fo,f 

3 ~fl.:J'Vl::LtltJ'UL1tJ'U~'lI1LLfilfll"li~ 
" 

1-1 

~~1~'Vlmim'Vll"l1'U1fltl11'l1~.:J~fl'Vi1::'Ufil1 ~'VlmL"Jl11l'Virll'lltJn11'Vi1::'Ul"l1 1 ,"tl.:J 41'U'J'U 39 fil'U 'l~ 

I " 

1) 1.J'VlL'1tJ'Ufil'B ~ ri 'J Ll1I 'B f"ll 'J tJ ~ tl'UL1tl.:J n11LLtJn [;j'Jih::n tl1.J'Vi '1'U1 ~ 'Vi ffi ~vi.:J LL1.J1.J!l n vin'ft:: 

2) LL1.J1.J'Vl c;\~tl1.J1' c;\ ~fli~ ~'Vlt'Vl1.:Jn1 1L'1tJ'U~'B.:J n11LLtJ n [;j'Jih::ntl1.J'Vi'1'U1~ 
I .4" Q cr. Q dII 

- LL1.J1.J'Vl c;\~tl1.J l"l'J1~1.J n'Vi1'eN'Vi'UtJ1'U'Vl1.:J filt"\.ll1lf'l1~ l1Im'tl'UL1tJ'U L1tl.:J n1nLtJn 
til 

[;j'Jih::n'el1.J'Vi~'U1~• 
I J' .Q" -.,lClI d 

- LL1.J1.J'Vl C;\~'B1.J fil'J1~1.J n'Vi 1tl.:J'Vi'UtJ1'U'Vl1.:J fil t"\.l11l f'l1~ l1I~fl.:J L1tJ'U L1'tl.:J n1nLtJn 
til 

[;j'Jtl1::n'B1.J'Vi~'U1~• 

3. i'JLLtI'1vt'L"1l1Un1'1Pim~1 

1) 1.J'VlL'1tJ'Ul"l'tl~ri'JLl1I'elf"Jl'JtJ~tl'U L1'B.:J n11LLtJn[;j'Jtl1::ntl1.J'Vi~'U1~ ~.:J~L'1tJ'U~1~11m'1tJ'Ur... .. 
'l~~'JtJl1I'ULtl.:J 

2) ~fli~~'Vlt'Vl1.:Jn1n'1tJ'UL1'B.:J n1mtJn[;j'Jtl1::ntl1.J'Vi'1'U1~ 
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4. Ld'eJ'VI1m"1S'Un1'iPim~1 
If' I "I 

L\l'flVl1ViH1t.ln11~m~1 L1'fl\l n11LLtln~'J1.h:::n'fl1.J"'fVIt.n2J il Lth..l~'JUVI;j\l"1l'fl\lVlin~l'I1~"lI1. .. 
" ,

LLfll~H·)i~ 1-1 ~1V1fl.Jt!n~m~n-nuiHi 3 "1I'fl\l2JVl1~Vltl1imVlfllLULfl~h1"l12J\lfllfl"r'l1:::Ufll1 ~Vltl1L"1Il'I.. 

1) ~2J1.J1in11fllN~1U'JUlill\1.. 
2)
 

3)
 

4)
 

5)
 

6)
 

7)
 

5. L,;)'il1m"liLU n1'iPim~1 AUFl1'1 

Vhn11Vl~fl'fl\lLUIl1flll1t1U~ 1 t1n11~nM1 2549 

:: " J
n11~~t1fllf\lil L.jfLLl.Jl.JLLl:JUn11~~mLl.Jl.J One Group Pretest-Posttest Designs "11\1 

" ~12J11Cl L~t1ULLl.Jl.J LL~UL~;\lil 

X (lillt11.2526) 
, °1 °2 

L~t1Vi X LLVlU n11tj~ ~fl LLl.Jl.JVl~~'fl1.J1:::VI~1\1n11tJ min'M'::: 

°1 
..... I I q <CIt, tr 

LLVlU n11'J c;'l ~fl LLl.Jl.JVl c;'l ~'fl1.J fll'J12J1.J n"r'l1'fl\l n'flUL1t1 Ul"lNl'I Pl1~ l'I1 

°2 LLVlU n11tj~ l:Jfl LLl.Jl.JVl~~'fll.J fll'J12J1.J n"r'l r'fl\l Vli\l LrtlUl"l cUl'I Pl1 ~ l'If 

Q,,_ 0 _ ..,.eII 4 CII _ILl 

7. ';)fiUl1LUUn1'i~'i1-1JLFI'i'eJ-IJ:IJ'eJ I.Un1'i';)'UI 
, " 

Wi~tIL~~1 LilUn11~r1\1Lfll1'fl\lrJ'flLUn11~nM1~Uflltj'1 ;\I{1.. . 
1) l.JVlLrtlUl"l'fl2J~'JLl'I'flf Lr'fl\l n11LLtln~'J1.h:::n'fl1.J"r'l~U12J ~~nM1~Uflltj'1L~~1LilUn11 

" " ~~ U1l'112J-nUl'I'flU~'fl hJil 
, 

2.1. ~m~111t1fl:::L~t1~"1I'fl\lIilc;'l1.h:::~\lfl1n1nrtlurLYl'flVl1V1inn11fll'J12J~~1'Jl.JtI'fl~. .. 
I I" " 

Lr'fl\l n11LLti n ~'J1.h:::n'fl1.J"r'lVlU12J LYl'floW1L1.JLtlun1'fl1.J"1I'fl\l L\l'fl VI1 ~fin11~'flU ~ 1;lJ-nUl'I'flULUn11• 
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~ ,~ 

o 4 ,q -ClI.a .dl 

2.3. t.l1 Lt.l'a '\!I1UVI L:i't1t.lVl L".lItlt.l".llt.l 
~ 

Vitil1:i'CU1Lt.l~1t.l".ll'a..'l Pl,)12.J (;IN1J112.JtJ(;I m.h:;~..'l ~ Pl,)12.JClnl1f'a..'l".ll'a..'l LU'a '\!I1 Pl,)12.J L'\!I2.J1:;~2.JL t.lm:i'. ~ 

oW1 L~t.l'a tJVI c;.t1t.l (;I~'a Vltilt.l~ 1t.l,)Wl1~~L-n t.ltJVI L1t1t.l LVldl~'Vi tJ-n'a ~ VI 'Vi ~1 c;)tJ1..'l1h:;m:i' ~~t11~ 
, ,~ 

oW1hJLLm'1ILL~,)oW 1hJL~~L~t1,)"ll1ru (;I :i'')til Pl,) 12.J Cl n ~'a..'l~n Plf..'lWW..'l 
~ ~	 ~ 

2.4. oW1LLtJtJ~'atJm2.JtJVI Pl,)12.J~..'l'Vi'a Ltil~iJ~'atJVlL1t1t.l LU:i'LLn:i'2.J Lta..'l m:i'LLtin ~') 

u:i':;n'atJ'Vi'\!lt.l12.J lutJc;) Pl,)12.J~'l'Vi'a LtilLVltlUVI LLt.l') Pl,)12.JiilVl".ll'a..'l ~ Ll"l'afVl (Likert) ~..'l1~oW11U'\!I1 Pl,)12.J
• 

L~t1..'l(;lN LVltlL~fim:i''\!I1i2.Ju:i':;~V1tLL'a~ ...h (alpha coefficient) ".lI'a..'lPl:i''at.ltJ1Pl (Cronbach) l~rh . , 
.... ov 

Pl,)12.JL"ll'a2.Jt.l 0.9478 
~ 

2.5. LVltI n1 '\!I t.l!?l2.J1 (;I:i'1tJVI 5 :i':;~tJ~..'lil 

rl1Pl:;b~t.lt.lLVhn'J 4 '\!I2.J1t1~..'l iJPl,)12.J~..'l'Vi'aLtil2.J1n 

rl1Pl:;bLi..lt.lLVhntJ 3 '\!I2.J1t1~..'l iJPl,)12.J~..'l'Vi'a h rl'at.l-n1..'l2.J1n 

I	 ~ 

~')t.lLncu-nm:i'LLU~ Pl,)12.J'\!I2.J1t1'11'a..'ll"l,)12.J~..'l'Vi'a LtilLc;)t1Hrl1L'U~t1 LLU..'lLtlt.l 5 Lncu-n ~..'lil 
, .... ... .... L ...4.50- 5.00 '\!I2.J1t1Cl..'l ~1"I,)12.J'Vi..'l'Vi'a til2.J1nVl~C;)• 

.... ... .... L3.50 -	 4.49 '\!I2.J1t1Cl..'l 2.J Pl,)12.J'Vi..'l'Vi'a til2.J 1n 

....
2.50 -	 3.49 '\!I2.J1t1Cl..'l iJ l"l,)12.J~..'l'Vi'a Ltil rl'a t.l-n1..'l2.J1n 

.... ... .... L g"1.50 - 2.49 '\!I2.J1t1Cl..'l 2.J Pl ')12.J'Vi ..'l 'Vi 'a til t.l'a tI 

-4 .q -4 'I",.J
1.00 - 1.49 '\!I2.J1t1Cl..'l 2.JPl,)12.J'Vi..'l'Vi'a ~tilt.l'atlVl£1c;) 

o .: ...	 .J g" .J g" g" g" ~ 1'1 g"

2.6. t.l1Lt.l'El'\!l1".l1'a..'ltJVlL:i't1t.lVl~L"lltl,)"ll1'Y(;I:i',)til~'atJLL~')~n(;l'a..'ll"l:i'tJCl')t.l ~t ~'\!I 

LU:i'LLn:i'2.J L2.J'af~11..'l Ltlt.ltJVI c;.t1t.l~'a2.JVi') L(;I'a f LVI t1L-nlUnLn:i'2.J Apache . ,	 , 
o ... "''i'.1 .. g" 'I g" g" ... g" 'i'.1 ';!

2.7. t.l1tJVI L:i't1t.lVl ~u:i'LLn:i'2.JL2.J'EI:i'M1..'l ~'\!I ~ L"lltI':J"ll1 'YVl1t.l~u :i'LLn:i'2.J LL~:;~'a m:i'~'at.l 

Vitil1:i'CU1 Pl,)12.J L'\!I2.J1:;~2.J LVltI ~L ~t1,)"ll1 ClJL~ ~1LL t.l::oW1Lt.lLi'a..'l~ "lJt.l1 c;) i 'Y~nMNVl1..'l Pl cU.(;I fIl1~ (;If 

LL~:;~~tI'Ij1n~tJluLmu:i'LLnnJL2.J'afLLm"lJ 
~ 

I	 • " I 
o ......!:"t...	 g" g" ~. 1'1 g" g" ... .... 'i' 'I...	 ov

2.8. t.l1tJVlL:i't1t.lVlLLn ~"lJL:i't1tJ:i''amL~,) ~u ~'\!I~L"lltI':J"ll1ClJ(;I:i'')til~'atJ'anPlN'\!It.l..'l ~VltI ~t.l 
~ ~ , 

Plf..'liltJVI L1t1t.lLtI t.lViU1 'Vi 'aLtil 

2.9. oW1tJVI L1t1t.lPl'a2.JVi') L(;I'af~ LLm"lJUftJUN• L~rtil LL~,) luVI VI ~'a..'l ntJ~n ~ nM1~1~ 

L1t1 t.ld'a..'l n 1 :i'LLti n ~') U:i':;n 'a U 2.J 1 LL~') L~ 'a '\!I1-n'a tJ n'ViT'a..'l "lJ'a..'l tJ VI L1t1 t.l~ n Pl f..'l wO..'l 'Vi tJ t) 1 iJ 

if'r)~~'Y'l~1~'1I'r)':)~'J~m~dL~mJ'r)tJ ~.:)\~,j1~':)~1Jn'Y'l~lN11hJf1J1JNmi1'11• 
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.., .., Q,I .oIl:.lI '" '" 
'Vl OOJ'I..l1 m~'1I'I..lIn'el'l..l~~'I..l 

2.1. ~n~1LL~:;~Ll"lJ'1:;,rL;i'el'VI1L-;'el~ mnL£Jn~'.l,JJ':;n'el'J'Vl"1'1..l1~ L~'elU"I'ttJLtI'I..l 

nJ''eltl1'1..lmJ''el'elnLLtltlVI~~'eltlt)~~~i~nVlfVl1~mn1£J'I..l ~vh1'"eJii4'£JVlntl~1n~~~'.l'el~.h~Li11r.l"I 'lJ' 

LL~:;~1~1J'ClL1£J'I..ln~~1nU'el£JLYlm1~ 
'lJ , 

2.2. ~11~ 1n1J'1~~Ll"lJ'1:;,r;r'el~'eltl L~£JU~ m~'"l~uJ':;~~I"lmJ'L1£J'I..l1 LVl'elri1'V1'1..l~ 

..., '" 
'\iI';l"ll'el 

1. ~~t11imJ'l"lCl.l 
'lJ
 

0
 "" '"l1'1..l'.l'l..l'"lN 

2. mJ't1'.ln ~t1L'eln'l..l1~ 

3. mJ'RCl.lL'eln'l..l1~ 
'lJ 

4. mJ''VI1~L'eln'l..l1~ 

5. mJ't1'.ln ~t1'Vl'VI'l..l1~• 

6. mJ'l"lCl.l'Vl'VI'l..l1~ 
'lJ • 

7. mJ''VI1J''Vl'VI'l..l1~• 

• 

u ., ... " 
'"lUI 'l::"'~fln1'i~'i!l'U'i...• 

I 

~1~1J'Cltl'elnR'.l1~'VI~1£J'1I'el~ ab < 0, ab > 0 L~'el"" a 

LL~:; b LtI'I..l~1'1..l'.l'l..l'"l1~1~ 

LLMI~~fimJ''VI1~hmJ't1'.ln~t1 L'eln'l..l1~1~LL~:;~1~1J'Cl 

U1mJ't1'.l n ~t1 L'el n'l..l1~ lu1fl'I..lm J'LL£J n ~'.luJ':;n'eltl'Vl'VI• 
'I..l1~1~ 

LL~ ~~~fi mJ''VI1l"l1 mJ'~Cl.lL'el n'l..l1~1~LL~:;~1~1J'ClU1 

n1J'~Cl.lL'eln'l..l1~lu1fl'l..ln1J'LL£Jn~'.luJ':;n'eltl'Vl"1'1..l1~1~ 

LL~~~~fimJ''VI1l"l1n1J''VI1J'L'eln'l..l1~1~LL~:;~1~1J'ClU1 

m~'VI1n'tln'l..l1~lu1fl'l..lmJ'LL£Jn~'.luJ':;n'eltl'Vl'VI'l..l1~1~• 
LL~~~~fimJ''VI1l"l1mJ't1'.ln~t1 'Vl'VI'l..l1~1~LL~:;~1~1~Cl• 
U1m~t1'.ln ~'J'Vl'VI'l..l1~hI1fl'l..lmJ'LL£Jn~'.l,J~:;n'eltl'Vl'VI

'I..l1~1~ 

LL~~~~fimJ''VI1l"l1mJ'l"lCl.l'Vl'VI'l..l1~1~LL~:;~1~1J'ClU1 
'lJ • 

m~l"lCl.l'Vl'VI'l..l1~lu1fl'l..lmnL£Jn~'.luJ':;n'eltl'Vl'VI'l..l1~1~ 
'lJ • • 

LL~~~~fimJ''VI1l"l1mJ''VI1J''Vl''1'1..l1~1~LL~:;~1~1J'ClU1 

m J''VI1 J''Vl 'VI'I..l1~ lu1fl'I..lm ~LL£J n ~'.lUJ':;n 'el t1'Vl 'VI 'I..l1 ~1~ 

'lJ 

0 '" '"l1'U';l'U"lI'el"''el1..l 

10 

10 

10 

-

10 

10 

10 

10 

I I

0" ..:::::III" c; "it J1 " " lC:lI " 2.4. 'I..l1 '1I'el ~'el 'JVI ~ J'1 ~ L~ ~'"l LL~'.l~' 'VI ~ L"ll £J'.l"ll1 ru In J''.l'"l ~'el tI R'.l1 ~ Cl ml 'el~ L'VI ~1 :;~~ 
'lJ ~ 'lJ 

tJL~£J'.l"ll1 ru ~1'1..ln1 J'~'el'l..ll"l cUln 1il1~
'lJ ~ 

~ ft~1 '"~1LL'I..l:;u11'I..lL-;'el~~1'1..l'.l'l..lf11~1'11'el~~1 m ~ tJ~ m~t1
'lJ 

A''I..ll"lt)11~LLm'1IuftluN 1n1~ ~1 LL'I..l:;U1'"l'l..l~£Jtl1'el£J L'VI~1:;~~• 
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I I	 I 
o 11 .=I!.At.=l 11 1.!I!I~	 ...::::. oIll:lI

2.5. 'l..l1"l1'elMI'lJVlLLn ~"lI L1t1'lJ1'elti 'VI eJ L"llm"ll1ruj;]1,)iOl~'el'lJLL~:::'ViiOl11nJ1 fl,)1~ LVltI..:Ij;]Nj;]1~.. ~ 

L'l1'el'VI1 LL~:::iOl lJl1.h:::~..:I fOl LlJltl ~ b~tI,)"ll1 ruViiOl11nJ1-if'el ~'el'lJLL~~::: 1.~t)lJl j;]1 ~iOl lJl1.h:::~..:Ifl1lJltl1.~fi"ll'el..:l 
.. CU Q,I .. 

I ~ 

L1iiL'l..l~~ (Rovineelli) LL~::: LLe1~L'J'elf[;j'l..l (R.K. Hambleton) LlJltlihnnJ.,il~fl:::LL'l..l'l..l~..:Iil 
~ 

1.~fl:::LL'l..l'l..l 1 tl1hhL'l.i1.iOl~1-if'el~'el'lJ'I!'l..lt)lJl'"jlJllh:::~..:I ~L=n..:l'Vi ~ ~m1~ 
I 

oC:lI 't '" CllV11:::'lJ•~,)iOlN 

~ 

o	 tl1hILL'l.i1.iOl~1-if'el~'el 'lJ-if'el'l!'l..lt)lJliOl lJltJ 1:::~..:I fOlL=n..:l• 
'Vi~~n11~~1:::'l.JH 

~ 

-1	 tl1hJ LL'l.ih~1-if'el~'el'lJ-if'el'l!'l..lhJl~t) lJl'"j lJltJ1:::~..:I fOlL=n..:l 

'Vi~~m1~~1:::'l.JH 
I	 I I 

\1~~~ln ~L:ntlf)'lI1ru~~11Nl LL~f)Ul)J 1\11 fll L'U~tJ LL~ ~~~ L~fl n;r'el~f)tJViij.. ~ 

• I "	 "I 

ri1L'tl~tlfl,)1~LVltl..:lj;]N[;j..:lLL~0.5 iOl'l..l~..:I 1.0 tJnn!l~1c.h'l.lLnnJoyfli..:l 70 -if'el LlJltlijl"i'H'tl~W·I,)1~ 
I 

LVltl..:lj;]N Lvhri'lJ 1.0 

2.6 U1 LL'lJ'lJVI lJl~'el'lJ~ fl N:::~4'tI~r1..:1~'l..lu11,JVI lJl ~'fl'lJ ri,J'I!n~ n'h"1~ Lflmrtl'l..lL1'el..:l n11 

LLtln[;j')tJ1:::n'el'lJ'Vi'l..l'l..l1~~1LL~,) ~1'l..l,)'l..l100 fl'l..l LL~,)U1m:::(;'I1M~1j;]'el'lJ~1iiLfln:::~'VI1ri1l"l,)1~• 
mn~1t1	 LL~:::ri1re'i1'l..l1iOl~1LL'l..lmL~~:::-if'el ~..:Icn4'tll~L~'elm'tl'Vi1:::~1tl1~~iiri1fl,)1~tl1n (P) ~..:ILL~.. 

~ 

0.20 -	 0.80 LL~:::ri1re'i1'l..l1iOl~'m'l..lnr [;j..:lLL~ 0.20 - 1.00 

2.7 U1-if'el~'el'lJ~~lJl L~'el mL~:::tJ1'lJtJt..:lLL~,) 1.-ifVl(;'l~'el'lJ ri'lJ'I!n ~nM1~ Ll"lmrtl'l..lL1'el..:l n11 

LLtln~'),J1:::n'el'J'Vi~'l..l1~~1LL~,) ~1'l..l,)'l..l100 l"l'l..l LL~,)U1n1:::(;'I1M~1j;]'el'lJ~1iiLl"l11:::~'VI1fi1fl,)1~ 

L~'elJ'l..l LlJltl1.-1f~j;]1 KR 20 "lI'el..:l~L(;'I'elf1"ll1f(;'li'l..l(Kuder - Richardson) ~..:Il~fi1fl,)1~L~'elJ'l..l"1J'fl..:lrll 

LL'lJ'lJ~'el'lJt)lJleJ~i~~V1fVl1..:1Lrtl'l..lLvhri'lJ0.8749 

a ~ 

8. n1~LntJ~'JtJ~'J3J"lI'!I3J~.. 
~4'mri'lJ1,)'lJ1')~;r'el~~1:::'VI~1..:1t)'l..l~ 16 ij~'l..l1t1'l..l2549 ~..:It)'l..l~ 16 nm!J1l"l~ 2549 L(;'Iti 

1) n'el'l..lvhmn4'tI Wi4'tllfflLLiOl..:l1.~n~~[;j,)'elti1..:11~L.jh1.iOl~..:Iiifim11.-DLtJ1LLn~fl'el~Vi,)Lj;]'flf..	 
~ . 

~ 

"Jl')tI~'el'l..l 'Vi r'el~li..:l LiJ lJlL'el m ~1.~'I!n ~ n'h"1~'el'lJ tl1~-if'el~..:Iitl1.'l..liifim11.-DLtJ1LLn1~ 
I I	 ~ 

2) n'el'l..lVl"l:::1.~'I!n ~ m~n L1'~ 1.-DL,J1LLm~ l"l'el~Vi') Lj;]'elf"Jl')tI~'el'l..l'l!'l..l l~ii m11.~'I!n ~ n'h"1 

v'i1LL'lJ'lJVllJl~'el'lJ fl,)1~'lJn'Vii'el..:lri'el'l..lLrtl'l..ll"lruj;]Pl1~ j;]f LlJltlLonL,)~11. 'l..ln11v'i1;]'el~'el'lJ 70 ;]'el 1.'l..lL,)~1 

50 'l..l1Vl 
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4) '\!Ii..:l~1n 1,x,rn ~m~n L1[J'l.!~~')[J[;l'l.!L'fl..:lLL~,) eJ:j4'[J'l~v'hn1~V1 ~~f1tlt~)[J1-ifLLUUVI~~'flU.. .. 
rl')12JU nYl:f'fl..:l'\!li..:lL1[J'l.!rlN[;l fl\1~ [;lfl'l.!n1 ~tj~ ~~i2J~V1i 

;=1 

x = 
n 

I....I '" 
x LL'Vl'l.! rl1L'U~[J"II'fl..:l"ll'fl2J~.. 

, 
I '" Go' .£II • 

x. LL'Vl'l.! rl1"11'a..:l"ll'el2J~ j;J,)~i I 
I .. 

2) rl1rl,)12JLLtJnh,)'l.!"II'fl..:lrl::LL'l.!'l.! (1Jt1!"ll2J, 2535) 

2
2 NLX _(LX)2 

S = 
N(N-l) 

s
2 

LL'Vl'l.! rl,)12JLL1J~tJ~,)'l.!"II'fl..:lrl::LL'l.!'l.! 

(LX)2 LLVI'l.! ~~~,)2J"II'fl..:lrl::LL'l.!'l.!~..:I'\!I2J~[Jnri1i..:l~f1..:1 
, 

LX 2 LLVI'l.! fi1"11twif'fl~~~,)Yi i 

" N LLl'1U 41U"JUeJL1tJU~~~)J~.. 

3) rl1rl,)12Jmn~1[J"II'fl..:lLLUUVllil~'flU(P) (~,)'l.! , 2538) 

R 
P = 

N 

P LLVI'l.! fi1~::;Url,)12Jmn 
, " o .lII:lI 0 '" ....R LLVI'l.! ~1'l.!,)'l.!rl'l.!V1V11"11'fl'l.!'l.!~n 

N 

4) rl1'el1'l.!1~4"ILL'l.!n"ll'fl..:lLL1JUVllil~'flU (r) ~1[J-n'fl ('fl,r'l.!j;], 2546) 

H-L 
r = 

n 

r LLVI'l.! 'el1'l.!1~41LL'l.!n 
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LLVl'l.l ~1l"1'l1~1 LLUrUr'l'l.l"1l'el\l Ll"1r'el\lij'el'UuUW'l.l 

L LLVl'l.l ~1'l.l'l'l.ll"1'l.l~~'ellJCln't'l.lmh,J~1.. . 
~ , 

n LLVl'l.l ~1'l.l'l'l.ll"1'l.lVi'\I'"~~'t'l.lmh,J~\I,"r'eln~~~1
'" . 

5) ~1l"1'l1~L~'elJ'l.l"1l'el\lLLlJlJVl~~'ellJ(~'l'l.l , 2538) 

= _n[1-L~q] 
n-1 s 

t , ,, ....., 
LLVl'l.l l"11l"1'l1~L"ll'el~'l.l"1l'el\lLLlJlJVl~~'ellJ 

o II 

n LLVl'l.l '"l1'l.l'l'l.l"1l'el~'ellJ"1l'el\lLLlJlJVl ~~'ellJ 

p LLVl'l.l i~~'l'l.l"1l'el\l~vl1~n't'l.li'el,"~\1 1 

q LLVl'l.l i~~'l'l.l"1l'el\l~~~'ellJ~~ 
, ~ 

LX 
E 

1 
= N X100 

A 

, .... 
L~'el E 

1 

N 

A 

---.ti. X 100= 
B 

, .... 
L~'el 

~ 
o ... ~ ... 

N LLVl'l.l '"l1'l.l'l'l.l'l.lmrtl'l.lVl\l,"~ ~ 

B LLVl'l.l l"1::LL'l.l'l.lL~~"1l'el\l LL1J1JVl ~~'el1J," ~\1 Lrtl'l.l 



• • 

..a 
,J'VI'VI 4 

., ., 
n1~~ 1Lil'l.ln1~':j4'tJ rlf~ il Wi4'tJ1~~OOJ'l.l1 LL~~~11b~~'Vlfi1l1'Yi"lJ'fl~'IJ'Vl L1tJ'l.lrl'fl~~'J L(;I'flf.. 

I I II I 

'll'JtJ~'fl'l.lLYJ'fl'll'fl~L~1~LL~~1Jmlm~~ L1'fl~ n1~LLtJnlJi'J1J~~n'fl'IJ ~1~f'lJ'wn~nM1i'l.liHl 3 ~~~'IJ 

m'Y'Y1 (;11 'Yi1'fl~vr~LmtJ1J LVltJ1J ~~~~~'Vlf'Vl1~n1~L1tJ'l.l L1'fl~ n1~LLtln lJi'J1J~~n'fl'IJ'Yi~'l.l1~ ~1~f'IJ 
., I 

,rn~nM1i'l.lnVl 3 ri'fl'l.lL1tJ'l.l LL~~~i~L1tJ'l.lrl'fl~~'JL(;I'flf'll'JtJ~'fl'l.l Ll11tJ1-nLL'IJ'IJ'VlI11~'fl'IJrl'J1~'IJn'Yii'fl~ . ., 
'Vl1~rlW(;I flI1~ (;If ~~~1~1~tl~~1J~~n1~'VlI11~'fl~ (;I1~~1~'IJ~~il 

I 

1. n1~'VlI11~'fl~~11J~::;~'Vlfi1l1'Yi"lJ'fl~n1~L1tJ'l.lrl'fl~~'J L(;I'flf'll'JtJ~'fl'l.l LYJ'fl n1~'ll'fl~ L~1~LL~~ 
, ., I 

tJnvinM"~ L1'fl~ n1mtJnlJi'J1J~~n'fl'IJ'Yi~'l.l1~ ~1~f'IJ,rn~nM1i'l.lnVl 3 L~tJiJn~~lJi'J'flth~L'Vhn'IJ 39 

:oJ .J 
rl ~LL'l.l'l.lL'U~tJ'Vl ... 

'IJ'Vl L~tJ 'l.l 
~'fl'IJ'l~ 

rl~LL 'l.l'l.lLL'IJ'IJ'Vl ~~'fl'IJ 

, ... 70 56.62 80.89 
~~~'J1~ L~tJ'l.l 

80.89/81.58 
rl~LL'l.l'l.lLL'IJ'IJ'Vl ~~'fl'IJ 

...... 70 57.10 81.58 
~~~L~tJ'l.l 

r.l1n(;l1~1~ 1 'Yi'IJ~1 'IJ'VllStJ'l.lrl'fl~~'JL(;I'flf'll'JtJ~'fl'l.lL~'fl'll'fl~L~l~LL~~tJnvinM"~ L1'fl~ n1~ 
., I 

LLtJnlJi'J1J~~n'fl'IJ'Yi~'l.l1~ ~1~f'IJ,rn~nM1i'l.lnVl 3 ~~~'IJm'Y'Y1(;11 ~~1':j'VltJ1im'VlrlL'l.lL~tl~1"ll-

... ... .... 1 ~... ."1 '1.1 ...J~'1s-
~~rl~'Yi~~'l.lrl~'J'VltJ1L"lJ (;I'Yinl"lltJn1~'Yi~~'l.lM ~u~~~'Vlfi1l1'Yi Lu'l.l ~u(;l1~Lnnl'VI'VlIJN ~'J 

.F.!'" %..,c ... d .... 1 ... ~ 
2. n1~LlJ~tJ'lJL'VltJ'IJ~~~~~'Vlfi'Vl1~n1~L~tJ'l.l L~'fl~ n1mtJn(;l'Ju~~n'fl'IJ'Yi~'l.l1~ "lJ'fl~'l.lnl"lnM"1 

II I I II 

i'l.lnVl 3 Lnmn'IJ LL'IJ'IJ'VlI11~'fl'IJ rl 'J1~'IJn'Yii'fl~'Vl1~ rlW(;I flI1~ (;Ifvi~ ri'fl'l.lL1tJ'l.lLL~ ~~i~ L1tJ'l.l"lJ'fl~'IJ'Vl L1tJ'l.l 

rl'fl~~'JL(;I'flf'll'JtJ~'fl'l.l Ll11tJn~~~'J'flth~ 39 rl'l.l• 
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" 
911'i1.:J 2 t:J~ n11Lmtl'lJ bVl t1'lJ fil::LL'W'W~!I'lJLL'lJ'lJ'Vl (;l~!I'lJ fil'J 1~'lJ nvd!l'l'Vl1'1 fil rll~ fIl1~ ~fi'l n!l'W 

L1t1'WLL~::'l-l~'1 C1t1'W'lI!I'I'lJ'Vl L1t1'Wfil!l~Vj'J L~!IfoJl'JtI ~!I'W L~!I'1 n11LLti n (;j''J1J1::n!l'lJVi~'W1~'lI!I'Itrn ~ n~ 
" , 
-n'WUVl 3 1::~'lJ1nruru1~1 L(;ltln~~(;j''J!lth'l 39 ~'W.. .. . 

N x s t - test 

39 54.13 7.27 

10.93 

39 57.08 7.78 

"'l1n~111'1 2 Vi'lJ~1 t:J~i~~'Vlf'Vl1'1n11L1t1'W'i"1l1~rll~fIl1~~f L~!I'1 n11LLtln(;j''J1J1::n!l'lJVi~ 
" ,

'W1~ "11 !I'I trn ~n~-n'WUVl 3 1::~'lJ'!Et1J t1J1 ~1 ~'l-l1'i'Vltl1~m 'Vl ~ L'WL~tjn"1l~'1 ~~Vi1::'Wfil1 'i'Vltl1 L"1l ~ 
Q ... oll:lI I oll:lI.., .c:::I 

Vi N"lltl n1nn::'W~1 ~::LL'W'WLL'lJ'lJ'Vl (;l ~!I'lJ'l-lfN L1t1'W~'1 nlJ1 fil::LL'W'WLL'lJ'lJ'Vl (;l~!I'lJ n!l'WL1t1'W(;l'JtI'lJ'VI L1t1'W.. 
I 



" "I I 

n11~ m~t1ii4'tJ fllf..:lu ~ih.ln11~m~t1 L~'fl~oo.!'lJ1tJVI L~m.lfll'fl~~'J LIWfl f"JI'JtJMI'lJ L~'fl LLri'L"1I 

" '.!' ""t ...... J .... J .... ~ 
".lI'fltJ n'Vi1'fl..:ll'l1'lJfll'J1~l'Vi'lJj1'\.lVl1..:1fllCl.l[;\f'lI1~[;\1 L1'fl..:l n11LLtJnm, 1~n'fl'J'Vi~'lJ1~ "1I'fl..:l'lJnl"lm~t1 

., , 
1~;tJmCJJCJJ1[;\~ -D'lJi1Vi 3 ~~1iiVltJ1imVlfllt'lJt~~11'll~..:Ifll~'Vi1~'lJfll1 iiVltJ1L"1I[;\'Virll'lltJn11'Vi1~'lJfll1 

1. tj[;\~tJ1~~..:Irlm1ii4'tJ 

2. ~ttJeJ~ 

3. 'flii,J11tl eJ~ 

"' ... 1 ~.-u1. ';I(;Itll.J~"'.:JFln1'l';l'UJ• 
1.1 L~'fl~oo.!'lJ1tJVlL~tJ'\.lfll'fl~~'J L[;\'flf"Jl'JtJ~'fl'lJ L~'flLLfll"1I;)'fltJn'Vii'fl..:l ~1'lJfll'J1~i~'lJj1'lJVl1..:1 

, ., I 

fllrll[;\f'lI1~[;\f L'1'fl..:l n11LLtJmi'JtJ1~n'fltJ'Vi~'lJ1~ ".lI'fl..:l,rn~m~t11~;tJtJ1CJJCJJ1[;\~ -D'lJiHi 3 

~~"',~VltJ1·~m~~fllt'lJt~~11'll~..:Ifll~'Vi1~'lJfll1iiVlmL"1I[;\'Virll'lltJm1'Vi1~'lJfll1 

1.2 L~'fl ~ n~1LmtJtJ LVltJtJfll'J1~~1~11tll'lJn11LLtJ n i'JtJ1~n'fltJ'Vi~'lJ1~ "1I'fl..:l,rn~ n~1• 
., I 

1~;tJmCJJCJJ1[;\~ -D'lJUVI 3 ~~1iiVlmimVlfll t'lJt~~11'll~..:Ifll~'Vi1~'lJfll1 iiVltJ1L"1I[;\'Vi rll'lltJm1'Vi1~'lJfll1 

n'fl'lJLL ~ ~~i..:l H'tJVI L~tJ'lJfll'fl ~'W'J L[;\'fl f"JI'JtJ~'fl'lJ LL~~LLtJtJ 1J n'Vin~~ 1'lJn11LLfll"1I;)'fltJ n'Vi i'fl..:l ~1'lJ 

I ., 

2.1 tJ VI L~tJ'lJfll'fl ~~'J L[;\'flf"JI'JtJ ~'fl'lJL ~'fl LLri'1".lI;)'fltJ n 'Vi i'fl..:l ~ 1'lJfll 'J 1 ~ i~ 'lJj 1'lJVl1..:1 . ., , 
fllrll[;\f'lI1~[;\f L'1'fl..:l n11LLtJni'JtJ1~n'fltJ'Vi~'lJ1~ "1I'fl..:l,rn~n~11~;tJtJ1CJJCJJ1[;\~ -D'lJUVI 3 

~~1iiVltJ1im VI fll t'lJt~~11'll~..:I fll~'Vi1~'lJfll1 iiVl·tJ1L".lI[;\'Virll'lltJn11'Vi 1~'lJfll1 i1tJ1~~Vlfi1l1'Vi L'VhritJ 

80.89/81.58 ~..:I~..:In~1Lnf.1.leyf80/80 ~ri1~'lJ~H.. 
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2.2 ~~i~~'VIt'VI1-:Jn11L'1m.ll'l.ln11LL[Jn~')U1:;nfl'UYn~'l.l1~'lJfl-:Jtrn~m~11:;vi'Um'lJ'lJ1(;1'1 

i'l.lU~ 3 ~'l-'lij'VI[J1 ~m 'VI l"l L'WL~!h1"11~-:J l"l~'Vi1:;'l.ll"l1 ij'VI[J1 L'lJ (;1 'Vi ru"1l[J n 11'Vi1:;'l.ll"l1 ~ L'1[J'l.l~')[J 

'U'VI L'1[J'l.ll"lfl~~ ') L(;1flf'll')[J~fl'W LL~ :;LL'U'U11 min~:;'l-'~-:J L'1[J'l.l~-:J n~l nfl'WL'1[J'l.lflth-:J ijtr[J~l ~ClJ'VI1-:J 

~ti~ ~1:;~'Utr[J~1~ry 0.05 (;11~~~~~~1'l.l~n1'l-''l.l(;lH 

3.	 'eJ.ntl~1!UJ~
 

"ln~~n11ij4'[J~1~1n-lflJiU11[J~~'l~~1
 

3.1 . "1n n11'l-'ltJ1::~'VIfiJl1'Vi'lJfl-:J'U'VI L'1[J'l.ll"lfl~~,) L(;1flfL~fl LLriL"lI;)fl'U n'Vi 1fl-:J ~l'l.ll"l,)l~f 
II I	 II I 

fj'l.l~1'l.l'VI1-:Jl"lru(;1Pl1~(;1f L1fl-:J n11LL[Jn~')U1:;nfl'U'Vi~'l.l1~ "lIfl-:Jtrn~m~r)1:;~'UmClJClJ1(;1'1 -n'l.lUVl 3 

~'l-'lij'VI[J 1~[J L'VI l"l L'l.lL~ U11"11 ~N l"l~ 'Vi 1:;'l.ll"l1 ij'VI [J1 L"lI (;1 'Vi ru"ll[J n11'Vi 1:;'l.ll"l1 ~-:J iju 1:;~'VIfiJl1'Vi 
I I	 I I II 

80.89/81.58 ;-:J LtI'l.l'lUj;J1~Lml.l'vlVl n1'l-''l.lVlH mh,)~fl l"l:;LL'l.l'l.lL'U~[JVltrn~n~l-.1-:J'l-'~VI""h'l~"ln 

n11v'i1LL'U1JlIntr(;l1:;'l-'~1-:J L'1[J'l.ll'l.l'U'VI L'1[J'l.lLtJnLn1~flU1-:JUfl[J1fl[J~:: 75 'l-'1fl~lnn~1 LL~ VI-:J~l . 
'UVI L1[J'l.ll"lfl~~,) L(;1fln')[J~fl'l.li1

~ 

~l~l~tlU"I'lU1-iiL 'l.ln1~~fl'l.l'l~flth-:JijU1::~'VIfiJl1'Vi ;-:J~fl (;l l"l~fl-:Jn'U 

-:J1'l.lij4'[J"1Ifl-:J l-:Jf(;1U 'l.lJl1l"ltu1'Vi1 (l-:Jf(;1U, 2543) l-:Jfj;J'l.l1~~m~r)Lm[J'ULVl[J'U~~i~~'VIt'VI1-:Jn11 

L'1[J'l.l1::'l-'~1-:J n~~'VI (;l~fl-:J~1;r1J'VI L'1[J'l.ll"lfl~Yl') L(;1flf'll')[J~fl'l.l,r~ ~ij L~[J n1J n~~ l"l,)'U l"l~~ L'1[J 'l.l"1n 

n11~fl'l.lj;J1~U n ~ LL ~::~fl'U m ~ l"l,)1~ ~ ~ L~'l.l"llfl-:Jtrn L'1[J'l.lL~[J') n'U'U'VI L'1[J'l.ll"lfl~~,) L(;1flf'll') [J~fl'l.l 

,r~ ~ij L~[J ~~ n11ij4'[J'Vi1J~ 1 ~~i~ ~'VIt'VI1-:J n1n'1[J'l.l1::'l-'~ 1-:J n~~'VI (;l~fl-:J LL~::n ~~ l"l,)'U fil~'l~ 

LLj;J n ~1-:Jn'l.lflri1-:Jij'l![J~ 1~ry'VI1-:J~ti~ LL~::n~~'VI~~fl-:Jij l"l,)1~ ~ (;l L~'l.l~fl n'U'U'VI L'1[J'l.ll"lfl~Yl') Lj;Jfln')[J 

~fl 'l.l,r~~ij L~[JL(;l[JJl1'Vi1,)~fl~1'l.l~::~'U~ ....h'l.lfl-:J L~[J') n'l.l'ti,,'U11'Vi 1 (2545) ~~ n~l'U'VIL'1[J'l.l 

l"lfl~~,)Lj;Jfln')[J~fl'l.l'llfl~L~1~ ~fl-:J VI-:Jn-n'l.l(;1'1Lnn.dJ~ (;11~'l-'~n~(;1~1J1::n1fl1i1mjj;J1ij"ll1:n'Vi (U,)"ll.) 

1,"iju~::~'VIfiJl1'Vi j;J1~Lntuovl 80/80 LL~::Lm[J'ULVl[J'U~~i~~'VIt'VI1-:Jn11L'1[J'l.l1::'l-'~1-:Jnfl'l.lL'1[J'l.ln'U 

'l-'~-:J L'1[J'l.l ~')[J'U'VI L'1[J'l.ll"lfl ~Yl') L(;)flf'll')[J ~fl'l.l'llfl~1 L~1~ ~ ~n11ij4'[J'Vi'U~1 'U'VI L'1[J'l.ll"lfl~~,) Lj;Jflf'll') [J 

~fl'l.l'llfl~L~1~ijtJ1::~'VIfiJl1'Vi Lvhn'U 86.40/83.83 ~-:Jijl"h~-:Jn~lLntuovl~~-:JB 80/80 LL~:; 

~~i~ ~'VIt'VI1-:J n1~L1[J'l.l'l-' ~-:J L'1[J'l.l~')[J'U'VI L'1[J'l.ll"lfl~~,) Lj;Jfl f"ll')[J~fl'l.l'llfl ~ L~1~ ~-:J n~l nfl'l.lL1[J'l.l 

flri1-:Jijtr[J~1 ""C)J'VI1-:J ~ ti~~1::~'U 0.05 L'll'l.lL~m n'l.ln'Ufi'l.l~1nr (2546) 'l~~00-l'l.l1'U'VI L'1[J'l.l 
, ~ 

l"lfl~Yl,)Lj;Jfln"lll l"l ruj;JflI1~ j;Jf L1fl-:J (;)flmU[J "1Ifl-:Jtrn~n~n11~n1i1'l.lflnLN L'1[J'l.l1::vi'U,rfi[J~~n1i1 

(;1fl'l.lI1f'l.l j;J1~ LmWovl 80/80 LL~ :;~n~l l"l,)1~ ~ ~ L~'l.l'lJfl-:Jtrn ~ n~l~ij ~fl'U'VI L'1[J'l.ll"lfl ~~') Lj;Jflf~'l~ 

~00-l'l.l1~'l.l ~~n11~n~lU~ln~~1 'U'VIL'1[J'l.ll"lfl~~,)L(;1flfri"ll1l"lrllj;JflI1~j;Jf L1fl-:J ~flnL~[J ij 

u1::~'VIfiJl1'ViLvhn'U 87.43/80.53 ~-:J~-:Jn~lLmWovl~ ~-:JB LL~::trn~n~lij l"l,)1~~~ L~'l.lL~[J')n'U 
I ~ 

'U'VIL1[J'l.ll"lfl~Yl,)L(;1fln"ll1l"lrll(;1fl11~j;Jf L1fl-:J ~flmU[J L~m')~ 11[J~1'l.lLL~:;'VIn;)flfltil'l.l1::vi'UL~'l.l~')[J 
•	 OJ 
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~J1n LL~:; "'l11ru(2547) l.~~h,nJi'l L'1tl'l.ltunLnn.J~"ll1flru(;]fll1~(;]f L1'a~ Lfll'rt~,)'l.l1-«iiu1:;~i'lfiJ11"t'l• 
.. ~ oC:ll.. q ~q I q ,:J ., .t ~ .. I

(;]1~LmWYl 75/75 LL~:;f"In'rt1L9(;]fl(;]"lJ'a~'l.lm1tl'l.li'l~(;]'a1JVIL1tl'l.lt1JnLn1~i'l~11~"lJ'l.l~~m1,)"'ltl"t'l1J,)1 

.- .c:.lI 4 .Jt.c:It. .. ~ J'.c:II.- ..
U1:;~i'lfiJ11"t'l"lJ'a~1Ji'lL1tl'l.ltumn1~L1'a~ Lfll'M'~,)'l.l i'l~,)"'ltlM1~"lJ'l.l ~U1:;~i'lfiJ11"t'l 75/75 (;]1~LnCl.l'YI.. 
.J 0 ~ '" .- IV q .J Q ..c:.lI .ell cJ s.- ... "J' 11
i'lm~'l.l'" ~';) LL~:;L"'l(;]fl(;]"1I'a~'l.lm1tl'l.li'l~(;]'a1Ji'lL1tl'l.ltu1LLnnIL1'a~ Lfll1i~,)'l.l i'l~,)"'ltl~11~"lJ'l.l'atl 'l.l.. .. 

," . 
fl,)1~1~ndj'l.l:aM:; t",m'1tl'l.l1.~i'lm,)~1i'ln~m'l.l~ ~n-.1~1!n~n'M'1~L'1tl'l.ln~L1')ri~1~11Cl~n'M'1 

.. q ~ .. 

fi')~~,j11.~ ~1'a1!n~ n~~ L'1tl 'l.ln~·jh ri ~1~ 11Cli'l1Ji'l,)'l.l1Ji'lL'1tl 'l.l1.~ L'a~"'l 'l.lLn '" m n'1tl 'l.l1 ~~ L~l~ 1-«.. .. 
1!n~ n'M'1ii fl,)1~f1J ~ "'"ll'a1J ii r1')1~ m:;~'a1'a1'l.l Ln '" fl,)1~ L~'aJ'l.l1'l.l(;]'l.lL'a~ ~~~'a'" r1~'a~ ri1Ji'l ~'M'~ 

". . 
m1L'1tl'l.lf"lJ'a~~n'l.lL'l.l'af (Skinner ~1~~~1'l.l1.l'YLii'a, 2542) ~1ojf~~nm1L~1~LLNLyj'a1-«~L1tl'l.lLn", 

ih~~ 1"'l (;]'a m 1L'1tl'l.l(;]'a Lrl'a 1.~f1Jm1L~1~ LLN LL~:;u~ii~ ,)'l.ln1:; ~'l.l1-«~L'1tl 'l.l'a m n L'1tl'l.l1LL~::Ln '"... .. 
fl,)1~~~"t'l'a 1"'l1'l.lm1L1tl'l.l~n~')tl 

3.2 m1~ n1i1 ~~i~ ~i'lfi'l1~m1L'1tl'l.lri'a'l.lLL~::~~~L'1tl'l.l~,)tl1Ji'lL'1tl'l.lfl'a~~,)L(;]'af"l!')tl 

.::II !"t '" I '" "'~ .- .. .ctI ..
~'a'l.lL"t'l'a LLn ~"D"1I'a1J n"t'l1'a~ "'1'l.ll"'l,)1~1"t'l'l.ljj1'l.li'l1~ fl Cl.I(;]flI1~(;]1 L1'a~ "m1LLtln (;],)u1::n'a1J"t'l~'l.l1~".. ... . 

" .
"D'a~1!n~n~1::~1J1.nC\lC\l1(;]'1 i'l.ln~ 3 ~~1~i'lm~mi'll"'lt'l.lt~u11"J1~~fl~"t'l1::'l.ll"'l1 ~i'lmL"D(;]"t'lru"JItl 

m1"t'l1::'l.ll"'l1 ~~iiU1::~i'lfiJ11"t'l U11n~]'h~~i~~i'lfi'l1~m1L'1tl'l.l~~~L'1tl'l.l~')mJi'lL'1tl'l.lfl'a~~,)L(;]'af 

"I!')tl~'a'l.l~~n~1ri'a\lL1tl'l.l'ath~ij1!tl~1~'Yi'l1~~Ci~ ~1::~1J1!tl~1~C\li'l1~~Ci~ 0.05 ~~~'a"'fl~'a~ri1J 

'fi"'l1111"t'l1 (2545) ~~n1i11Jv'L1tl'l.ll"'l'a~~,)L(;]'af"l!')tl~'a'l.l"ll'a~L~1~L1'a~ ~~ni'l.l(;]'1tnCl.lij~ (;11~ 

~~n~(;]1U1::mflli1mj(;]1~"JI11"t'l(U,)"ll.) 1-«iiu1::~i'lfiJ11"t'l (;]1~LnCl.l'" 80/80 LL~::Lmtl1JLVltl1J 

~~i~ ~i'lfi'l1~mn'1tl'l.l 1::~~1~ri'a'l.lL'1tl'l.lri1J~~~L'1tl'l.l ~,)tl1Ji'l L'1tl'l.lfl'a ~~') L(;]'a fJI,)tl ~'a'l.l"ll'a~L~l~ 

~~m1~4'tl"t'l1J~1 1Ji'l L'1tl'l.lfl'a~~,) L(;]'af"l!')tl~'a'l.l'll'a~ L~1~iiu1::~i'lfiJ11"t'l Lvhri1J 86.40/83.83 ~~ii 
." ~ 

l"l1 ~~ n~1 Ln Cl.I."Vl i~ B 80/80 lL~::~~i~ ~i'lfii'l1~m1L'1tl'l.l~~~ L'1tl'l.l tA'') tl1J i'l L'1tl 'l.lfl 'a ~~') L(;]'a fJI') tl . 
I .- 1'.c:.lI 1.crI IV 0 .. .-Al.c:.ll.. II' .. 

~'a'l.l"JI'a~L~1~ ~~m1n'a'l.lL1tl'l.l'am~~'l.ltl~1flClJi'l1~~Cl(;]i'l1::"'1J0.05 LL~::~'a"'fl~'a~n1J ~'l.li'l1.. .. . 
(2546) ~~n1i1~~i~~i'lfi'l1~m1L'1tl'l.l~"ll1flru(;]flI1~(;lf"D'a~1!m'1tl'l.l-i'l.l~fitl~~n~n~3 ri'a'l.lL'1tl\l 

LL~::~~~L'1tl'l.ltA'')tl1Ji'lL'1tl'l.lfl'a~~,)L(;]'af"ll')tl~'a'l.l L~~ 1l"'l,)1~U1"'l::dj'l.l" "t'l1J~11!m'1tl'l.lii~~i~~i'lf . 
q .. .cI I 1.c:.lI 1.c:.lI IV 0 .. .-.--=1 .. 

i'l1~mn1tl'l.l~~~L1tl'l.l~~m1n'El'l.lL1tl'l.l'am~~'l.ltl~1r1rui'l1~~Cl(;]i'l1::"'1J0.01 .. .. 
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" I"" 
U'a nlil1 nU1JVlL1rJUfOl'a :lJl;':l LI?I'af"ll':lrJ~'auVi fOl N:;W54'm;OOJU1~U ij n11LLU.:I L\j.'a'\,.1'a'a n Lilu .. 

1J Vl L1rJ uti 'a rJ 1 ~.:I1J 1::: n 'a1J ~':ltJ (;j':l 'a tI1.:1 ~tJ1:::n'a1J ~':lrJ (;j':l'atl1.:1~1 ,",un~ n ~1 ~1 :lJ11m~'a nL1rJul~ 

1?11:lJ fOl':l1:lJ ~'a.:l m1L~1rJUn~ m~nlil:::L~'an~nM-1 (;j':l'a tI1.:11(;1 rl'au,"1''a,"i.:l nl~ ,"1''a ~ 1:lJ11mJ'auni1JltJ 
I .. I 

~ n~1 1mJn 1")1.:1 nl~ ;.:Ieif'a :lJ~~'aun i1JL(;1rJ'ViuVi"1l'a.:l1JVl L1rJUfOl'a:lJ~':l LI?I'a f'JI':lrJ ~'au~.:I eJ~ ~ ~'an11.. 
L1rJU"ll'a.:lUn ~ n~1~ nVl1.:1,"rt-1 Lti'a.:l1il1 n I") N:::W54'rJl~ ,",un~ n~1'vh LL1J 1JVl (;1 ~'a 1J,"i.:l n11L1rJU ..
 
1JVl L1rJULL~~ :::1JVl L1rJU LL~::un ~ n~~1:lJ11ClVl111J eJ~ fOl :::LLuu,"i.:lvh LL1J1J Vl (;1~'a1J"1I'a.:ll?luL'a.:ll~'ViuVi 

LL~ :::un ~ n~1 ~1 :lJ1HIVl11'1..1 eJ ~ fOl :;LLuu,"i.:lm1Vi1 LL1J1JVl (;1 ~'a1J"1I'a.:l j;1uL'a.:ll~'ViuVi ~.:Ili1un ~n~1 

1?I'a1JCl.. nlil:::ij fOl':l1:lJ n1:;&i'a1''a1U~Iil:;L1rJu1 UUVIL1rJU~'a ltJ LL~ chun ~ n~1 1?I'a1J~ (;1 n~1:lJ11Clni1J:lJ1 .. ..
 
~ n~11JVl L1rJu1'"~ LL~ :;1?I'a1J ~1 Cl1:lJ~n fOl1.:11,",Cln ~'a.:l ~':lrJ L,"l?Iun111,",un ~ n~1~1:lJ11Cl~ n~1.. .
 
1JVlL1rJul~'atl1.:1 I?IN fOl':l1:lJ ~'a,m11 ~.:I~.:I eJ~ ~ ~'am1L1rJu1"11'a.:lUn~ n~1 LL~ :;un ~ n~1'111 L~U'a..
 ..
 
LU'a,"1 ~':l rJ fOl':l1:lJ ~ :lJlill.:l 'ath.:l LUU1tJU1:lJ ~.:Ivh 1,",un~ n~1 ij fOl')1:lJ~U11il LL~ :::Ln (;1 n11L1rJU1'atl1.:1 .. .. 

dhh 1ULd'a ,"1:lJ1 n~.:I~u ~.:It!UL~'aun ~ nM-1vh LL1J1JVl (;1~'a1J,"i.:l L1rJU~':lrJ 1JVl L1rJUfOl'a :lJl;':l LI?I'afoJ!':lrJ 

~'aU LL~':lU1;r'a:lJ~ ltJ LmrJ1J LVirJ1Jn1J eJ ~ m1VllJl~'a1Jrl'aUL1rJU ~.:I"tl1J fOl':l1:lJ LLI?I n ~1.:1'ath.:lijurJ ~1 ~ru .. ~ 

., 
4. "lI'el L"''U'el LL'U~ 

4.1 eif'aL~U'aLLu:::L~'am1U1eJ~m1ii4'rJltJt-if 

un f'I n~1Vl:lJ eJ ~¥'l:lJ ~VlfiVl1.:1 mJ'L:i'rJUI?I1 Vl1 ~ ,"~~'aU:lJ L':l~1VlIil:::"tl OOJU1 n11L1rJUn11~'aUVllJlrJ.:I"llU 

.. .. 
4.1.1 1JVlL1rJUfOl'a:lJl;':lLI?I'af'JI':lrJ~'BUU ~1:lJ11Cl~lJl.t111:::1um1~'a'l.l'.h1,",n1J 

... ~ ..l... %..,( ... ~ 0 'I .... ... ..l... ... ..l ... ..: x 

LL~::d~um1tlnun~mnLUL1'a'l m1'fi1UI")':l1:lJ~'aiI?lU fOl':l1:lJ11J~(;1"ll'B1J~'aI?lUL'a.:l LL~:::m1'Vi1.:11U 
.. I I 

'Btl1.:1 LUU1::1J1J LUuiUI?I'au ~'1 Luum1tJ~n tJ.:Iun ~n~1 1,",il fOlNfi11:lJ IillrJfi11:lJ LL~:::LUUfOlUViij.. . 
f9JN.t11"tl"ll'a.:li.:lfOl:lJ ~'a ltJ 

4.1.2 m:i''a'a nLL1J1J,",j'11il'a LYJ'aViIil:::~1:lJ11Cl'Vi1 1 ,",n11u1 L~U'a (;j':l'fin~1 

.t11"tln11~n ~~u .t11"tlLfOl~'aU\,"':l LL~:;'a.:ll"ftJ1:::n'a1J~U1 LuultJ'atl1.:1L,":lJ1::~:lJn~:lJn~uLL~::: 

L,":lJ1 :::~:lJn1J1'rJ"ll'a.:lun ~ n~1 1")':l:i'1ejfLL1J1J (;j':ltfln~:i'~ LUU:lJ1 1?11~1ULL~:::L uu~ilrJ:lJnu~':lltJ L'JIu LL1J1J .... 

~~.:IVf1rJ ~':lrJ UPC ~.:I1il :::'Vi"IL~m1u"l LL~U~~UVI L1rJUf)'a:lJl; ':l LI?I'a foJ!':l rJ~'au~~ 11.:1~ul'l..lt eiftULfOl1'B.:I 

~1.:1 11~ijift1J,"1 
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4.2 eif'el L~\.l'elLL\.l::L~'eln1rv'hmrlj4'tJ ~'el hJ 

4.2.1 fO)'Jrv1'~\.l11J'YllStJ\.lfO)'el~~'J LVI'el r'Ji'JtJ~'el\.l1.\.lIj"ll1 fO) NVI fl\1~ VIr 1.\.lL1'el-:l~\.l1 
I '"	 I I 

V'liJim~tClJ::Lil'el'\.l1Ij"ll1 Lfl\.l ~t'WfO)~ '\.lin mrV'l Lfl\.l\.l1~nr~ ;-:If'1'el\.lej;'1-:l Leif11.lilmn ~1'\.lf1J'wn ~nM1 

4.2.2 fO)'J riJ m r~ nM1lj4'm~ m ntJ m r1.-ntJ 'Yl IStJ\.lfO)'el ~~'J LVI'el f'Ji'JtJ~'el'W~iJeJ~ 1.\.l 

~1\.l~\.l1 L"ll\.l LIilVlfO)~ fO)'J1~~~~11-:lMrrl fO)'J1~fO)-:l'Yl\.l1.\.lmrLrtJ\.ll Lfl\.l~\.l L~'elil1eJ~1il1nmlj4'tJhJ 

~00J\.l1mrlStJ\.lmr~'el\.l~'el hJ 

4.2.3	 m J'1j4'tJ LL~::~ OOJ\.l1tJ'Yl LrtJ\.lfO)'el ~~ 'J LVI'el r'Ji 'JtJ~'el\.l~\.l~ r::tJtJ LfO)1'el"ll1tJ 

" " 
t1\.lL'Yl'el rLUVI fO) ClJ:: en4'tJ ~'el-:l m~~OOJ\.l1tJ'Yl LrtJ\.lfO)'el~~'J LVI'fl r"ll'JtJ~'el\.li1eJ1\.l~\.l~r::tJtJ Lfl1'el"ll1tJ..	 .. 
;a\.lL'Yl'flrLUVI LL~ Lti'el-:l1il1 nlj'Ylm L"lIV1'YiN"lItJmr'Yir::\.lfOW 'el~1. \.l"ll'J-:ltJftJtJt-:lr::tJtJLfl1'el"li1tJ r::tJtJmr 

U'tl-1n\.l"ll'tl-1 LI"l1'tl-1 mJ"li1 tJhl ~1lJ1 rCl LL~ ~N 'LtJrLLn r~ 'l~'fl ti1-1 ~ ~tJ.. rn! LL~::'LtJ rLLn r~~'LtJ rLLn r~ L~'tl r 



• • 

• • 

• • 

• • 

• • 

• • 

nni~"Il1n11 n1::Vl1'J..:I~n'ft1fin11. ~~nn11~fifJ~~n'ft1(;l'el'l.l~'I.l 'ViVlfi~n11"1l 2521 ('UUUUfUUN 

o ... ~.. t.o 
'Vi.fl!. 2533). nNLVI'Vi~~1'1.lFl1: ~1'1.ln'Vi~'Vifl1(;l'Vi11'J, 2540.• 

n11U1::Cl~~n'ft1LL'IA..:I"Il1~L'1J~n11~n~ 6, ~1'\!n..:l1'1.l. n1'flfl.:JLLtJtJ'VIj;lfl'iltJ~U~~!I'V11·:m1' 
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•	 !I : (lie.6_0.~ +(20.5_Je." • ? 
r .: 60.6-20.1O_Je.4 

r .: &a140.1O_Je.4 

r.: &a14aS-Je.4 

r .. : 2ll.3 

•	 t :(&as-llS, +(Zo.5_3e.~ - ? 
r.: 6eS_2ll·ML3e.4 

r.: 6e&.e.1O_3e.4 

r _: fl4&.e.5_3e.4 

r .. : fJ.:ur 
• 11 : Jx3-Jx2-Jx2 • ? 

r.: Jx3 
r.: _]x-l 

r _: Jx3-6x" 
r .. : Jx3-&x2 
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J ,~ I " 
J0-· 0 ~ lil i ·~·I p Sed 1l............ .•1~'O' ~{~ [J ~. 
J...tlilap:l/lZ7.o.0.1~esl85IIM06	 £] 11. 

Q ... 

JYl'O' «;,;1 3-dl_ ... A....... • !P.... ~·.I·QIM'" ...,,...... 

•	 1 : (~-5) (3x44) • ? • Ii : ~-3lfI-6lIl tzx2.3K-4)'O' ? 
r.: 4Jc6-17x4-1ac424xr.: ~-bl-l11-,· .. r.: 4Jl-17x4+1ac2-24x r _: ;rx5.1&x3-15Jc2-Z0 
r.: 4Jl.5x5-&4-11x3-~.111K 

r .: 1zx5+8x3-bl-leJi' r.: 4Jl-§x5-&4+rza.3-~.24x 
r.: 12x5..Uix3-15Jc2-20 

• 7 : 1)c-4) ezx.2) • ?e-,. .2:(4J<2-1) (1lr+5).? r .: ;!x2-&K-8 

r.: ncJ+2tJx2-3x-4 r .: ;!x2+&x-8 

r _: ]x2.9x-3x-5 r.: ~-4x-8$ .... 
r.:, ~.4x-8r.: 12Jc3+2tJx2-3x-5 

• • : (31<-4) (41<-3) • ?r .. : 12x49x-3lct-40 . r.: 1;!x2-1~12.:J :(x+3)(x-2).? r.: 1~12 
r.: x2-lt>1 r.: Y-l~12 
r_: x2-lt>6 r.: Y-2Sx+12 
r.: x2.x-l 

• !I : ¥~1} (x-5).? 
r .. : x2.x-6 r.: zx3-7x2.11x-4 

.4:(x+3) (It>4). ? r .. : zx3-7x2-6x-4 
r.: x2.ht-7 r.: x3-7x2+11x-5 
r _: x2.ht-12 r .: x3-7x2-lix-5 
r.: x2+12lto7 .18: 

r .. : x2+12Jc'o12 (7x3.5) (7x3-5) • ? 
• 5: (x-3) (x-5).? 

r.: x2...15 r.: 1~-25 

r_: x2-&-15 r .. : l0tx.6+ZS 

r.: ~251"".: x2-15x08 
r .: 4!Jx6-zsr .. : x2-15x-ll 

1-11 .... 1 
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.1 :tx3+7x2+9K-5)I(x42K-1)." 
.. 1;: cx3-Jx2.!bt-5)I(lr5). 1 

r.:x+5a r.: x2-ex+1Ilia · 
e	 1"".:lMi 

r.:~l 
D 

I"" _: !Jc2+x+5; n r .: x2+e.r.1 
r .. : 9K4x-5 r .. : x2+2K+1 

~T .. 1 : (2!ix"-<t9)1t5x2-7) • 1•	 2 :~/(2x+2). 1 
r.: x+4 r.: 5x2-7x-7 

r.: 5x2+7x+7.,..... -.: x+6 

,-.: It"4 r.: 5x2-7 

r .. : 5x2+7 r .. : ri0 .. 
... : (12X3-t5x2-4x+5)/(4x-S) • 1 

.. 3 : (12x5-1 &x3-15x42O)1(~-5). 1 
r.: Jx2-4lc+5 

r-.: ~-1&x3020 r.: Jx2-4x+t 
-.: ~-1&x3-4 r.: Jx2+t 
1"".: ~-4 r .. : Jx2-t 
r- .. : ~+4 .':¥+~3).1 

-• 4 : ¥-lx(2) / (It-Z) • 1 r.: x+2 
.: x+1 r.:x+3 

;~ .: x+2	 r_: ~2 

.: ~1 r .. : ~3 

- .. : ll"2	 • 11 : ~12)/(Jt-4) • ., 

• 5 :~+5ri)/~.1	 r.: ~3 

, -.: lx+3 r.: x+4 
I~.: 2K+3 r.: x+3 
(~ .: ~3 r .. :lt"4 
(~ .. : ~3 

1-11 . I 

"j 

.i 
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Q-....
 
•..11

• -i'......
 
0 .....
 

""": 
~tOClII"''''11:I .nlB 

~1:l\IOIllII"'''"il:l 1.11111 .,r

.,r~f: l\ Il1ItiI '" '" 11:1 i .II I iii 

~3: .It lID Iti I '" '" I 1:1 t II I. .,r

~4:l\ll:Jli!il""·11:I .III. .,r

.1 :,..z0lilr:-' 
~.: (f>4(l!lt03)
 

X.: (f>4(l!lt04)
 

X.: (41<)(1<.2)
 

X4: (41<)(\<'3)
 

I-I~ 
... :x2o,.-12-' 

X., (1<.4)(\<.3)
 

X.: (1<-4)(1<-3)
 

X.: (1<-4)(1<-3)
 

.r4: (1<'4)(\<-3) 

I-I~.11 :~0131<04_'
 

~.: (31<-1)(1<.4)
 

X.: (31<.4)(1<.1)
 

X.: (31<.2)(1<.2)
 

X4: (31<.4)(31<.4)
 

I-I~ 
.5 :x2-liIr:- 27-' 

X.: (1<-3)(\<-9)
 

X.: (1<.3)(1<'9)
 

~.: (1<-3)(1<-9)
 

X4:(\<-3)(\<'9)
 

I-I~ 
.3-"z- ..... -? 

X .. : OC+3)OC+3) 

...... :(0<-3)(0<-3)
 

x., (0<-')(0<''')
 
x., (0<_')(0<_")
 

l-l~ 
.Z,e."'y-.~ _? 

x.. : l;bM(~-1Vl 

x.: (2)<\o3x~-~ 

...... :(~-~ 

X":(~-3)Il 

l_l~ 

.7:~· ...-a.? 
x.: (&0<- 1)(41<. 4)
 

...... : (llx. 1)(""- 4)
 

x.: (&0<- 4)t4o<. 1)
 

X.: (llx. 4)(""- 1)
 

~~ 
•• :1k2-3Il:_S.? 

x.. : (10<'9)(2><-4) 

X.: (90<-9)(2><.4) 

X.: (&0<''')(31<-4) 

....... : (llx-!I)(3I<-4) 

1- 1C!!!:] 
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.!J:"z.1....... ·Y 
x.: 0<.9)0<.9) 
X.: 0<-9)0<-9) 
x.: 0<+9)0<-9) 
~.: 0<-9)0<+9) 

I-I~.1. :1n"z-11k. 54- Y 

)(.: (11x+IIl(11x·1Il 

X.: (11x-IIl(11x+1Il 

X.: (11x+IIl(11x-1Il 

~.: (11x-IIl(11x-1Il 

l-I~.11 :"z- .... Y 
)(.: 0<- 9)0<-9) 
Xw: 0<+9)0<+9) 
~.: 0<-9)0<+9) 
X.: O<+9)(!JI<-l) 

l-I~ 
.'2:e.2-11-Y 

)(.: (1)<-''l(1><-''l 
X.: (1)<+4)(1><+''l 
X.: (41<-1)(1><+4) 
~.: (1)<-''l(1><+''l 

l-I~ 
.131:,.1-14-' 

X.: ~-4J¥_41<+ Iii) 

~.: ~-4)¥+"'+1&) 

X.: 0<+4l¥-"'+1&)
 

X.: 0<+4J¥+ .... 11i)
 

I-I~ 
.14 :,.1.115-' 

-I.: ~+51¥-5x+25) 

X.: ~+51¥+5x+25) 

X.: 0<-S)¥-5x+25) 

X.: 0<-S)¥.5x+25) 

I-I~ 
.15:"'+1.' 

x.: (2l<+I)(~.2lt+l) 

X.: (2l<+I)(~+2lt+l) 

-I.: (2l<+I)(~-2lt+l) 

X.: (2l<+I)(~+2lt+l) 

l-I~ 
.lli:Z1x'-F1I.' 

X.: (3Ic-&)(!Illl-I8><+3&) 

-I.: (3Ic-&)(!Illl+I8><+3&) 

X.: (3Ic.Ii)~I8><+3&) 

X.: (3Ic.Ii)(!Illl.I8><+3&) 

I-I~ 
.11:,.1+..,z.:!lx+Z7.' c 

x.: 0<-3)0<.3)0<+3) 

X.: 0<-3)0<-3)0<.3) 

X.: 0<-3)0<-3)0<-3) 

~.: 0<+3)0<.3)0<+3) 

1- IC!!:J.1. :,.1-1sxZ+ lliII-II5-' 
~.: 0<-5)0<-5)0<-5) 

X.: 0<-5)0<-5)0<+5) 
X.: ~-S)0<+5)0<+S) 

X.: 0<+5)0<+5)0<+5) 

1- IC!!:J 
.1!J:,.1- 3IxZ- III +12-' 

x.: 0<.3)0<+2)~.2) 

~.: ~-3)0<-2)~+2) 

X.: 0<+3)~-2)0<+2) 

X.:~+3)O<-2)O<-2) 

I-IC!!:J 
.'O:"z.-..,z._-M.' 

x.: 0<+2)0<+3)0<-"l 

X.:O<-2)O<-3)~+"l 

~.: ~-2)0<-3)~-4J 

)(.: ~- 2)(x+ 3)(x.4J 

1- IC!!:J 
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~.....

.. 

11-, ..
e-j n 
~c 

$ .... 
0 . 

., :.,3.125.' 

r.: O'.S)et2-Sx'25) 
r .. : O'.S)et2'Sx'25) 
r.: O'-S)et2-Sx'2S) 
r.: O'-S)et2.Sx'2S)

.Z:w....-s., 
r., (&1<-1)(.... 4) 

r .. : (&1<.1)("'-4) 

r.: (&1<-4)(.... 1) 

r.: (&1<'4)("'-1) 

.J:xZ-Ilr.'·' 
r.: 0"310"3) 
r .. :O'-3IO'-3) 
r.,O'+l)O'·9I 
r.: 0'-1)0'-91 

.4:!}.,3-ZlI-, 

r.: ~-&)~-1•• 3&) 

r .. : ~-&)~".'3&) 

r.: ~.&)(9IlZ-1•• 3&) 

r.: ~'&)~1.+3&) 

.5:3xZ+131<.4.' 

r.: ~.')O"4) 

r .. : ~'4)O"') 

r.: ~'2)O'+2) 

r.: ~'4)~'4) 

1-11-1 

o o 
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-;
01"1'11>111""',,,,"'\"" 

~ ~~"-" 
,"~"" 'f'l1~""~f'l" 

" '"1,,,'10. _ . ..-

..Il..,.ta-~. .. . . ..•• ~I ;~1IJI!I';'\4 .t? 1fiiiIM· -. . 

~--I.
II.a._j...... 7 

0 ......
 

~ IQltllon "'18 'Ill. 

--..I,; It ... 1tI1 ....' "'18 • ale .r
l 

--..12; l< Il'J ItII on '" I B ( II i. .r
.r 
.r--..I.; It Il'J ItII on .'" I 8 , II I. 

C!!!!!5J1 - I 
.1;Ma2- .... -n.y 

.;-.: lk-1)( ·4)
 
Xw: lk' 1) ( - 4)
 
x.: lk-4)(4It'1)
 
X4: lk·4)(.... -1)
 

~~ 
.5:,.2- ..-,.·y 

.;-.: 0<-11)0<'2) 
x.: 0<'11)0<-2) 
x.: 0<'4)0<-4) 
X4:0<-1I)0<-2) 

I-I~ 
.&:~.".4-" 

x,,: (30<'4)0<'4)
 
X.: (30<")0<'3)
 
.;-., (30<'2)0<'2)
 
X4: (30<")0<'4)
 

~~ 
•• ,,.2.z--15-t 

X., 0<-5)0<-3)
 
X.: 0<'5)0<'3)
 
.;-.: 0<'6)0<-3)
 
X4:0<-5)0<'3)
 

~~.1 :exZ.4x·, 
x.: 2>1(4x.2) 

.;.: 2>1(11<.2) 

x.: 4xl2lr.l) 

x.: 4xl2lr.2) 

I I~ 
.3:,.2- , 

x.: Cc·4)Cc·2) 

x.: Cc-4)Cc-2) 

x.: Cc·l)Cc·8) 

.;.: Cc-l)Cc-8) 

I .... I~ 

.2:1~-lIII\o ., 
x.: zxYl&Y-"4 
x.:2lII'~-~
 
x.:W(1l<-~
 

.;.: 4xyt:V-~
 

1.... 1~ 

.8 :1a.l411r- :Ii.' 
x.: (91<.9)l2lr-4) 

x.: (9I<-I)l2lr.4) 

.;.: (&1<.1)(11<-4) 

x.: (&1<-9)(11<.4) 

I .... I~ 
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.!l:~-••1.-' 
Xa: 0<+111)0<+1lJ) 

.f.: 0<-1010<-101 
X.: 0<-1010<+101
 

X.: 0<+ 10)0<-101
 

1.... 1~ 
.11 :lZ1""z.lli1:. &4 -, 

.f.: (11x+8)(11x+8) 

X.: (11x-8)(I1x+8) 

X.: (11x+8)(I1x-8) 

X.: (I1x-8)(I1x-0) 

I .... I~ 
.11:"z-e-? 

X.: (1<.1)(1<.1) 

~.:(I<'1)(I<-1) 

X.: (1<-1)(1<-1)
 

X.: (I<-1)(1x.1)
 

~~ 
.1I:1~-e-? 

X.: (41<.1)( 1) 

~.: (.... 1)( -1) 

X.• : ("'-1)(1x'41 

X.: ("'-1)(1x-" 

I-I~ 
.n:x3.... -? 

Xoo: (I<- ..¥- l&) 

~.: (I<-41¥· ·I&) 
X.: (I< ¥ I$) 

X.: (I< ¥- I&) 

I-I~ 
.14:x3-115-? 

~.: (I<-I;)¥.liK'25j 

X.: (I<-I;)¥-liK'25j 
X.: (I<.I;)¥-s..25j 

X.: (I<'I;)¥.liK.25j 

I-I~
 
.15:~-n-?
 

X.: ("'+3)(1s.l.12x'!l) 

Xw: (....3)(1s.l-12lt.!l) 

X.: (4I<-3)(1&x2-12lt'!l) 

~.: ("'-3)(1&x412x'!l) 

I-I~ 
.11:Dx3·nl-? 

X.: (lx-&)(!II<l.l"'3&) 

X.: (lx-&)(!II<l-l"'3&) 

~.: (lx.&)~1"'3&) 

X.: (lx.&)(!Illl..l"'3&) 

I-I~ 

x3- &K2.111C-' -?
 
X.: (1<-2)(1<-2)(1<'2)
 

~.: (1<-2)(1<-2)(1<-2)
 

X.: (1<'2)(1<-2)(1<-2)
 

X.: (1<'2)(1<'2)(1<+2)
 

l-I~ 
.11 :x3+ 1&K2. ls.. 115- ? 

x.: (1<-1;)(1<-1;)(1<-5) 

X.: (1<-5)(1<-1;)(1<'5) 

X.: (1<-5)(1<'&)(1<'5) 

~.: (1<.5)(1<.5)(1<+5) 

I-I~ 
.U:x3-JaZ- .... ·12-' 

.f.: (1<'3)(1<'2)(1<-2) 

X.: (1<'3)(1<-2)(1<-2) 

X.: (I<-3)(I<'2)Oc-2) 

X.: Oc-3)(I<·2)(I<'2) 

I-I~
.,0:x3-1e.Z. 31x- 31-' 

.f.: Oc-2)Oc-3)Oc-5) 

X.: (I<-2)Oc·3)Oc-5) 

X.: Oc'2)Oc-3)Oc-5) 

X.: Oc'2)(I<-3)Oc'5) 

I-I~ 
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» 
.. 

., ;1~+1I:-.-? 

r.; (!II<.!I)(2II:-4) 

r.: (!II<-!I)(2II:'4) 

r.: (&Il+!I){lIr-4) 

r .. : (&Il-I){lIr+4) 

.Z:~+".4-? 

r.: {lIr'4jCt+4j 

r.: (lIr'I)Ct'3) 

r.: (lIro~Cto~ 

r .. : (lIr'I)O'.4) 

• J:"J.&4-? 
r.: 0'-4)¥-""6) 

r.: 0'-4)¥ 16) 

r.: Ct.4)¥ I&) 

r .. : 0'.4j¥ 16) 

• .:&K2...-? 
r.: 2K(".~ 

r.: 2K{lIr'23 

r.: "(211:.1) 

r .. : "(211:'23 

• 5:z,..z- .... -a-? 
r.: (&Il-1)(4"4) 

r.: (&Ilo1)("-4) 

r.: (&Il-4)(4"1) 

r .. : (&Il.4)("-1) 

1-11-1 

fi)-... 

l"l."~"".'- ..... ..... ..... ..lO ~O·<fi;jj~I~~ el s· ~ GaO. .. 
lJ.IIN1lx111Z7.u.~.. D ' -

II", 0 

e"i 1 

~. 

$..
G....
 

00 o 
~ ....... ..........
~ 
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I.ii._...·~.·· ....·... · 
11~.:.e.:..!~~ ~~ ·41 S··:-;"·~ Q .• ' .' .. 
ti-ot-"j .3 1·J.~"""".· p' ......I~ ........... • ..~., ~· .' 

;1""1111""",,,,1."" .. 

_:Q!-.... 
I <l:JOI"" "'IB i 1I1B! 

-- in... 
• -In

.. r..... 

..r""'-2: lI, <l:J 0 I·' '" I B , 1I I.0 ...... 

.. r 

.. r 

,
.s:a2-Ix-a-y 

><.: ~-SIC,,·4) 

X.: ~.S)~-4) 

X.: (><ollll(><- 2) 

~4: (><-11ll(><02) 

1"1~ 
••:a2.JI<-l.,Y 

~.: (><01)(><-3) 

X.: (><_1)(><03) 

X.: (><.&)(><.3) 

X4:(><-&)(><-3) 

I"I~ 
.3:a2...... -Y 

)(.: (><.2)(><.4) 

~.:~-2)(><-4) 

X.:~-2)(><·4) 

X4: (><.2)~-4) 

I"I~ 
.1 :e.Z..... Y 

><.: 2>«".4) 

X.: 2><(liI<.2) 

~.: "(Zl<.1) 

X4: "(".1) 

I"I~ 
• Z: &Jr!y-ls.r ., 

~.: 3lly~-&y3) 

X.: 3l!YczY-!ilO 
X.: ~¥-!Vl 

X4:~-~ 

I"I~ 
.6:]xZ..... ]·Y 

)(.: (Zl<.3)(><.1) 

X.: (Zl<.1)~.3) 

X.: (3)r+l)~o3) 

~4: (3)r.3)(>c.l) 

I" Ie::!!:] 
.':~.l1ll-a., 

><.: (8l<-4)(3>r.1) 

X.: (8l<.4)(3>r-1) 

~.: (8l<-1)(3>r.4) 

X4: (lb:+1)(3>r-4) 

t"l~ 
• 8 :le..Z-l.-.- Y 

~.: (!I<.!I)(Zl<-4) 

)(.• : (!I<-!I)(Zl<o4J 

X.: (Illt.!I)(3>r-4) 

X4: {Illt-!I)(3)r.4J 

t"l~ 
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x" , 0'.'0)0'-'11) 

Xw,O'-II1)O'-I11) 

';.,0'+10)0'.'11) 

X .. , 0'-111)0'.'0) 

I-I~ 

X., (111<+11)(111<.11) 

';w, (111<-11)(111<-11) 

X., {Il>t-ll) (lilt. 11) 

X .. , (111<.11)(111<-11) 

I-I~ 

.;., O'-&)O'+&) 

Xw,O'-&)O'-&) 

X.: O'.&)O'.&) 

X .. , O'-&)(Ik+&) 

C!!!!!J~ 
.12:]11,,2-.-7 

.;.: (III<-7)(Ik+ 7) 

X.' (III<-7)(lil<-7) 

X.: (lil<-7)(1x-&) 

X .. , (III<-7)(1x+&) 

l-I~ 

X.: O'-3)e<l-3l<+!I) 

.;'" O'-3)e<l+3l<+!I) 

X.: (><+3)e<l+3l<+!I) 

X.: (><+3)e<l-3l<+!I) 

I-I~ 

X.: (><-&)e<l+lll<+J&) 

X'" (><-&)e<l-lll<+J&) 

.;.: (><+&le<l-lll<.J&) 

X.. : (><+&le<l+lll<.J&) 

I-I~ 

x.: (4lt+3)(1&><2+12x+!I) 

.;'" (4lt+3)(1&><2-12x+!I) 

X., (4lt-3)(1~I2x.!I) 

X .. , (4lt-3)(1&><2.'2x+!l) 

I-I~ 
.,1i :1x3.:tO-7 

X.: (2x - 7) (9iil- 14lt. 44) 

X.: (2x-7)(9iil+14lt+44) 

X'" (2x + 7) (9iil.14lt +44) 

.;.. : (2x+7)(9iil-I4lt+44) 

l-I~ 

X.: (><+~(><+2)(><-2) 

Xw: 0'+2)(><-2)(><-2) 

.;.: (><+2)(><+2)(><+2) 

X .. : (><-2)(><-2)(><-2) 

I-I~ 
.,.:,.3.1z"Z._.1H-7 

X.: (><+4)(><-4)(><-4) 

X'" 0'.4)(><.4)(><-4) 

.;.: 0'.4)(><.4)0'+4) 

X .. : (><-4)Ot-4)Ot-4) 

I-I~ 
c 

x.: Ot+3)Ot+2)(><-2) 

Xw:Ot+3)Ot-2)Ot-2) 

X.: Ot-3)Ot+2)Ot-2) 

.;.: Ot-3)(><·2)Ot+2) 

I-I~ 

x.: Ot+2)Ot+3)Ot-5) 

.;'" Ot+2)Ot-3)Ot-5) 

X.: Ot-2)Ot-3)(><+5) 

X .. : Ot-2)Ot+3)Ot+5) 

I-I~ 

.",,2._.1.-7 

.:~-llk.121-7 

3 :,.3- 27-7 

4 :,.3. 211i-' 

5 :1i4x3. v-, 

7:,.3. -.z.UIl•• -7 

.,1:,.3-z"Z- ....1.-' 

:,.3--.z-"•• -7 

.,

.1

.,

.'

.1

.~

o 

.11: 

,,2-S-7 

o 
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~... 
a.,•• '. eli'
 
~,.....
 
0 ......
 

.1:,.2-••1·' 

r.: ""~""4J 
r,,: "'-~"'-4J 

r.: "'-~""4J 

r .. : ""~"'-4J 
.Z:W-Z7.' 

r.: ( 3)(l~.llx.!I) 

r.: ( 3)(l~-llx.!I) 

r.: ("'-3)(l&<l-llx'!I) 

r .. : ("'-3)(lg2.1lx+!l) 

.3:,.2-31<-11·' 
r.: ""&)"'-3) 

r,,: "'-&)""3) 

r.: ""6)""3) 

r .. :"'-&)"'-3) 

•	 4 :,.2- lIlt-la·, 
r.: "'.10)"'-10) 

r,,: "'-10)"'-10) 

r.: "'.10)""10) 

r .. : "'-10)""10) 

.S:,.J-zaZ-Ior'll., c 

r.: ""3)""~"'-~ 

r,,: ""3)"'-~"'-~ 

r.: "'-3)"'-~"'-~ 

r .. : "'-3)"'-~"'.~ 

J-II-I 

. ..
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~--11
en.• 

'.
 
n 

$ .... 
0 .
 

~: 

I IO~I'" ,.. 1,6 i lIt • 

.-.c1: l!, 10 ~ I '" ,. I 6 i II I. ..r

.-.cZ: l!, 10 tell'" '" 16 i llill .. r

.-.c3: l!, 10 tell,' "'16 I lllllll .. r

.. r

.3:,.z-h.I·'t 

-1'.: O'-1)O'-S) 

X.: 0' +1) 0' +S) 

x.: 0'-310'-2) 

X4: 0'+3)0'+2) 

I-I~ 
.4:,.z.ZX-24-'t 

><:.: O'-S)O'-~ 

-1'.: O'+S)O'-~ 

X.:O'+S)O'+~ 

X4: O'-S)O'-~ 

I-I~ 
.5:,.z-ZX_3S_'t 

><:.: 0'-1)0'-5) 

x.: 0'+1)0'+5) 

x.: 0'+1)0'-5) 

-1'4: 0'-1)0'+5) 

I-I~ 
.1 :..,.z .... -'t
 

><:.: b(Zl<+3)
 

x.: 2lrG!><+~ 

x.: 4><0'+2) 

-1'4: 4><0'+3) 

I-I~ 
.Z:l~-~-'t 

><:.: 1!<Y(5x-ZlI) 

-1'.: 3lly~- z.Z) 
><:.: llloyl9Y'-x2J 
><:4: e.Yl9Y-X) 
~~ 

.5:~.1"'.3-'t 

><:.: (31<+3)0'+1) 

-1'.: (31<+1)0'+3) 

x.: (31<+2)0'+1) 

X4: (31<+1)0'+2) 

I-I~.1 :~-l1.-n-'t 

><:.: (81<-~(31<+1) 

x.: (81<+~(31<-1) 

><:.: (81<-1)(31<+~ 

-1'4: (81<+1)(31<-~ 

I-I~ 
•• ,-.,I-3a-1.-'t 

><:.: (4)<+3)(!II<- 51 

-1'.: (4)<-3)(!II<+6) 

><:.: (4)<+6)(!II<-3) 

><:4: (4)<-51 (!II< + 3) 

I-I~ 



84 

-7:"z.1......••
x.: (1<.1)(1<-1) 
X.: (1<-1)(1<.1) 
X.: (1<-1)0<-1) 
";4: 1/<.1)1/<.1) 

I-I~ 
':~.1_.ln-7 .1

X.: ~-11)~-11) 

..;.: (8x.ll)(8x.ll) 

X.: (8x.ll)~-l1) 

X4: (8x-ll)(8x·ll) 

I-I~.11 :"z-14-7 
x..: 1/<-8)~+1) 

X.: 1/<+8)1/<+8) 
:><.:(1<-11)0<-1) 
";4:1/<·8)(1<-11) 

I-I~ 
:1!:~-.-7 .1

x..: (h-&)(8x-1) 

X.: (h.&)lIi'<-1) 

..;.: (h.&)(h-&) 

X4: (h-&)(h-&) 

fOiJiil.-----l 
3:JiI.U-7 .1

X.: (I<-J)~+3l<.!I) 

X.: (I<-J)~-3l<.!I) 

..;.: (I<.J)~-3l<.!I) 

X4: (I<.J)~.3l<.!I) 

1"",,,,1~ 
.14:JiI-!l1-7 

X.: (I<.&)¥-llI<.~ 

X.• : (I<.&)¥.llI<.~ 

or.: (I<-&)~.llI<.~ 

X4: (I<-&)¥-llI<.~ 

1"",,,,1~ 
5:uJiI-I4-7 .1

or.: (ll<-4)r,J<2.12l<.1&) 

X.: (ll<-4)r,J<2-12l<.1&) 

X.: (ll<.4)~12l<.1&) 

X4: (ll<.4)(!Ilr412l<.1&) 

I""",,I~ 
.11 :W.lIS-7 

x..: ( 5)(1 &.2  zo.. Z5) 

or.: ( 5)(l&.2.ZO'.Z5) 

X.: (4l<-5)(l&.2.zo..Z5) 

X4: (... - 5) (llllila< +2S) 

I""",,I~1 :JiI- JK:I!. 311-1- 7.1
or.: (1<-1)(1<-1)(1<.1) 

X.: 1/<-2)(1<-2)(1<.1) 

X.: (1<-1)(1<.1)(1<.1) 

X4: (1<.1)(1<.1)(1<.1) 

I""",,I~ 

1 :JiI. 1.,z. 1.... !lS-7.1
or.: (I<.&)(I<.&)I/<.&) 

X.: (I<-&)(I<-&)(I<-&) 

X.: (I<-&)(I<-&)(I<.&) 

X4: (I<-&)(I<.&)(I<.&) 

I""",,I~ 

JiI.z"Z-",-11-7 
X.: (1<-2)(1<-3)(1<.3) 

X.: (I<-21(l<-3)(I<-J) 

or.: (I<'21(1<.3)(I<-J) 

X.4: (I<'2)(I<-J)(I<-J) 

I""",,I~ 
.21:JiI-1"'-311-7 

X.: (I<-21(l<'J)(I<'5) 

X.: (I<-21(l<-J)(I<·5) 

or.: (I<'21(l<'J)(I<-5) 

X4: (I<'21(l<-J)(I<-5) 

1"",,,,1~ 

o·0 
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.1 :,.2-14.'
Qo..... 

I~-'-~~~~~-;-":;::-,--~~ ~--~'-7-:-::-,--;oo--~::::::---:~-~-'-'-----~~_-----'--"--.,.,.-...JI • 

:'».1
 

r.: (1<-8)181<+8) 

r.: (1<'8)(1<'8) 

r.:(1<-8)(I<-8) 

roO: (1<'8)(1<-8) 

.1:,.3-1111-.·' 
r.: (1<-2)(1<'3)(1<'5) 

r.: (1<-2)(1<-3)(1<'5) 

r.: (1<'2)(1<'3)(1<-5) 

roO: (x'2)(1<-3)(I<-5) 

.J:!7x3-I4.' 
r.: (JIl:-4)~'l211'll1J 

r.: (JIl:-4)~-l211'll1J 

r.: (JIl:.4)~l211'll1J 

roO: (JIl:'4)~l211'll1J 

••:W.n••111.' 
r.: 18><-11)181<-11) 

r.: 181<.11) .... 11) 

r.: 1ll><.11)Ill><-11) 

roO: ... -11).... 11) 

.5:,.2.1"••• , 
r.: (1<.7)(1<-7) 

r.: (1<-7)(1<'7) 

r.:(1<-7)(I<-7) 

roO: (I<.7)(x'7) 

1-11-1 

e ..; 2 

~? 
$ ..... 
0 .. 

II II• 

00 Q.. 
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j"MM'M"m 

~..... 
M e -.•......... 

_: 
~ fQ@!'" "'iB i JlIIil 

.r 

.' .• 

0 ......
 __2: l' ItJ II!lI on c., Bill I. .r 
.r 
.r
 

.5:"z- 41<- 32- t
 
><e: 0<-1)0<-"
 
".:0<-1)0<-"
 
X.: 0<-1)0<-"
 
X.: 0<-1)0<-'"
 

I-l~ 
•• :"z·4I<-21-t 

X.a: 0<-7)0<-3) 
X.: 0<-7)0<-3) 

".: 0<-7)0<-3) 
X.: 0<-7) 0<' 3) 

~~ 
.3:"z-51<.5-t 

X.a: 0<-110<'6) 
X.: 0<.110<-6) 

".: 0<-3)0<-2) 
X.: 0<'3)0<'2) 

I-I~.1 :~.lIIr-t 

><e: 3lt(3l<.3) 

".: 3lt(3l<.2) 

X.: "'P..1) 
X.: "'(3l<'6) 

I-I~ 
.2:1~-~-? 

X.a: !ll<YC4ll-)I) 

X.: !iIlyCV-~ 

X.. : WC4Il-~ 

~.: loyCV-~ 

~~ 
.':~·1lr.4-? 

x.: (3)<·I)Ot+2) 

X.: (3)<+ 3)Ot+ 1) 

~.: (3)<'''Ot'l) 

X.: (3)<+l)Ot+ .. 

I .... l~.1 :aoZ+llx-Z4-? 

~.: (1lc+I)C4Il-3) 

X.: (1lc-I)C4Il+3) 

X.: (1lc+3)C4Il-1) 

X.: (1x-3)C4Il+8) 

I .... I~ 
•• ·-.,2.JK-l.-? 

~.: C4Il+3)(!Il<-&) 

X.: C4Il-3)(!Il<+&) 

X.: C4Il+&)(!Il<-3) 

X.: C4Il-&)(!Il<'3) 

t .... l~ 
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·':.!-1....... -'
 
,;.:Ci<-l'J~-l'J 

X.:Ci<-l'J~·l'J 

x.: 1I<.7)~-l'J 

Xc: ~'1)~'1) 

l-I~.1' :..,z.11Zx.144-' 
X.: .+12)(81<-12) 

X.: (81<-12)(81<+12) 

,;.: (81<+12)(81<+12) 

Xc: (81<-12)(81<-12) 

~~ 
.11:.!-U1-' 

X,.: ~+n)~+l1) 

X.: ~-l1)(I1l<+l1) 

X.• : ~-l1)(I<-l1) 

';c: (I<-l1)~+l1) 

l-I~ 
.12:~-11-' 

><.: (Iix-4)(Iix-4) 

,;.: (Ii<-4)(Iix+4) 

X.: (Iix-4)(4I<-&) 

Xc: (Iix-4)(4x+&j 

l-I~
• 13:"-1-' 

><.: ~+1)¥+"'1) 
X.: (I<+l)¥-x+l) 

X.: ~-l)¥-x'l) 

,;.: ~-l)¥+x'l) 

I_I~ 

.14:"-30-' 
><.: (I<+1)¥+7x+4!I) 

X.: ~+1)¥-7x+4!1) 

X.: ~-1)¥-7x+4!1) 

,;.: ~-l'J¥+h+4!I) 

I-I~ 
.15:vxI.I4-' 

X.: (31<+"~-lb+1&) 

~.: (3l<+4)~-lb+l&) 

X.: (31<- 4) {lx2-Ux +1&) 

X.: (3l<-4)~lb:+l&) 

I-I~ 
.lli:W-1Z5-' 

~.: (4I<-5)(Is.2+2OIl+Z5j 

X.: (4x-5)(Is.2-2OIl+Z5j 

X.: (4x+5)(I~+Z5) 

X.: (41< + 5) (Is.2+m. +Z5) 

I"I~ 
.17 :,.lI- -.,1+ 21.. - 21-' c 

X,.: ~+4)~'4)~.4) 

X.: ~-31(l<-31(l<-31 

X.: (I<-31~-31~+31 

';c: ~+31~'31~-31 

I-I~.81 :,.lI-1-.,1+n"••-,
 
><.: ~-2)~-3)~+5)
 

X.: ~+2)~-3)(I<-!i)
 

';.:(I<.2)~+3)~+S)
 

Xc: ~-2)~'3)~-S)
 

l-I~
 
.,.:,.lI-l~-_-I4-' 

X.: (I<+4)~+4)~+4) 

';.:~-4)~-4)~-4) 

X.: ~-4)(I<-4)~+4) 

X.: (I<-1~'4)~+4) 

I_I~.1' :,.lI.-.,I-2><- M-' 
,;.: ~-2)(I<'3)~'4) 

X.: ~-2)~-3)(I<+4) 

X.: ~+2)~-3)~.4) 

X.: ~+2)~+3)(I<-4) 

I-I~ 

..
 

.. 0 
. ....11 
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], ' ". 

~......... ... ue .., . 
~...... 
0 ...... 

.1 :,.2-k+I-' 
r.: (Ic-1)(Ic.&) 

r.: (Ic.1)(Ic-&) 

r.: (Ic-3)(Ic-~ 

r.:(Ic.JI(Ic.~ 

.01:,.2-4I<-JZ-, 
r.: (Ic.BJ(Ic-4) 

r.: (Ic-BJ(Ic.4) 

r.: (Ic-BJ(Ic-4) 

r.: (Ic.BJ(Ic.4) 

.l:JKZ+h+4-' 
r.: (3I<.~(Ic.~ 

r.: (3I<.3)(Ic.1) 

r.: (3I<.4)(Ic.1) 

r.: (3I<.1)(Ic.4) 

.4:,.J-lz.2-"-M-' 
r.: (Ic.4)(Ic.4)(Ic.4) 

r.: (Ic-4)(Ic-4)(Ic-4) 

r.: (Ic-4)(Ic-4)(Ic.4) 

r.: (Ic-4)(Ic.4)(Ic.4) 

.5 :.,.z+ 11,,-24-1' 

r.: (h.BJ("'-3) 

r.: (h-BJ(4..3) 

r.: (h.3)("'-BJ 

r.: (h- 3)(...·BJ 

1-11 .. 1 

• 
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LL'U'UtJ'i::LilUf'l'J13JVi.:J"''!I''l''''U'VIL1!1Uf'l'!l3J~'JL~'!I;''li'J!I~'!IU t~!I~L~!I'J1f1n1;1Uf'ltU~ff1~~;... .. 
... CV _I .3 CV CV ~ et. ~I'" CV _I":!! .... 
L~'!I.:J n1~LL!ln~'J'U'i::n'!l'U"'''1U13J ·&t1\l1~'UUn~m~11fU'U'VI 3 ~::~'U'U~'lJ'lJ1~~ 

3J\lI1~'VI!l1';!1 L'VIf'ItUtil!i~11f3J.:Jf'liI"''i::Uf'I~ ~'VI!l1 L"lI ~..,tU1f!ln1~"''i::Uf'I~ 

fh~LL"'.:J L1J1~vi1Lf)1'el-:l,untJ ( -/ ) ~NLU"J!'el-:l~V1NritJf)'J1~~~L~U"''el-:lvhu~.nn~~~• ., 
L~tJL-nLnrueyfm11J1::LijU~-:lil5 = ~~1n 4 = ~ 3 = Yl'elL-n 2 = U'eltJ 1 = U'eltJ~1n 

34 25 

I .,,''' ...
4. f)'J1~V1'elLU'el-:l"D'el-:lLU'elVl1 

o !J 

8. " 1U'JU"D'el"lJ'el-:lLLtJtJVI ~~'eltJ 

!J ... 

LL1J1JVI ~~'el1JVl1tJtJVI L1tJU 

1 
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j;J1'M-3 3 ~t1J fOl'.J'UJ~~Vi® 'l"'l tJ VI L"1tJ'WfOl'fl~vh L(;I'flfod'.JtJ~'fl'W 'i:~tJ~L~m"ll1'1J ~1'WfOl til (;I P11~ (;If 
I " 0 

L1'fl~ n11LLtJn[;j''.J1J1::n'fltJVi~'W1~ ~1'V1ftJ'I!n~m~1i'WiHl 3 1::~tJ1.J1'1J'lJ1(;1"1 ~'VI1~'VItJ1itJ 

L'VIfI'i:'W'i:fi~11"ll~~fOlfiVi1::'WfOl1 ~'VImL"lI (;IVitil"lltJn11Vi1::'WfOl1 

1. 

'M!Jn1ru~Li1U 

"~ ~ U r ~ 
fOl'.J1~~'fl~fOlfi'fl~ntJ"'l~ 1::~~fOl"ll'fl~L'W'fl'VI1• 

-
X 

5.00 

S 

0.00 

1::~tJ fOl'.J1~~~Vi'fl 'l"'l 
.,J 

~1nVl~~• 
2. 

3. 

4. 

5. 

11JLLtJ'Jfl1~ L;)1'l"'l~1tJ.. 
"0 <II 

fOl'.J1~mn~1tJ"lI'fl~L'W'fl'VI1 

I " I <II <II 
fOl'.J1~ (;I'BL'W'fl~"lI'fl~L'W'fl'VI1 

~" fOl'.J1U tl n (;I'fl~"lI'fl~ L'U'fl 'VI1.. 

4.00 

5.00 

4.67 

5.00 

0.00 

0.00 

0.58 

0.00 

~1n 

0... 
~1nVl~~• 

I... 
U1nVl~~• 

I... 
~1nVl~(;l 

6. m~1Cl.l"ll'fl~LU'fl'VI1 't'WLL[;jfi::tJ'VI L"1tJ'W 4.00 1.00 ~1n 

7. n11tJn[;j''.J'flth~'l'ULL[;jfi::Ld'flt-l1 4.33 0.58 ~1n 

8. 

9. 

• " "'l1'W'.J'U"lI'fl"ll'fl~ LLtJtJ'VI ~ ~'fltJ 

Q4 I ~ 
'.Jim11~n ~fifOl::LL'U'W:i''.J~"lI'fl~LLtJtJ'VI~~'fltJ'VI1tJ• ... 
tJ'VIL1tJ'U 

5.00 

4.67 

0.00 

0.58 

../
~1n'VI~(;l• 

I... 
~1n'VI~(;l• 

10. I 0 "" 'l.t 1""~1U11tl'fl1'WLLfi::'VI1fOl'.J1~L"lI1 '"l 'WL'W'flt-l1 (;l(;l'.JtJ 

(;J'WL'fl~ 

4.33 0.00 ~1n 
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LLtJ tJ~ ~'lJ fl ~13-1,"~'W'2l"L'"l"ll'2l~ LLtJtJ'lJ~:: LilutJ 'VI L'i!lU fl '2l3-l,"~LGI'2l i'Yi~ !I~'2l U
• 

tUl!l ~L~ !I~~1nJj;}1ui'2l bLft::t 'lJ ~LLn~3-I fl'2l3-l,"~ LGI'2li L1'2l~ n1~LL!ln ~~'lJ ~n'2ltJ'W'VIU13-1 
~ ~ . 

...s -.- -.- ~ :; ~I'" -.- _~ .. ... -.- 'i' 'i' ..
·tt1'V1~tJUnt'lnti1~U1J'VI 3 ~UltJ1J~nJnJ1G1~ 3-I'VI1~'VI!l1ft!lL'VIfl"U "ft!l~1~3-I~flft'W~Ufl~ 

~ ~ 

~'VI!l1L"lIUI'W~'ii!ln1m~Ufl~ 

~1!1n1~'lJ~Lilu 5 4 3 2 1 

1. 1tlLL1J 1J"1I'el.:l,J VI L1u'W 

0 .: 
2. n11'W1 L~'W'elL 'W'el",1 

3. '1I'W1 j;l LL~::~'1I'el.:l ~'Jt1m~t1 
.. 

4. ~ 1r;)1Ji'WL'Wn11U1 L~'W'el 
, 

5. fl'J13J'.h~'W LIOlL'Wn11~1 Lil'WL'1'el.:l 

... 
6. fl'J13JU1'J'1I'el.:l1JVI L1U'W 

1. a~'W~~i.:l L~U1'J3J 

8. fl'J13J'l.h~'W LIOlLL~::"lI'J'W~ j;l j;}13J'1I'el.:l 

... 
1JVI L1U'W 

9. fl'J13J'l.h~'W LIOlLL~::"lI'J'W~ j;lr;J13J'1ItN 

LL1J'JVI @l~'el1J 
, 

10. fl'J13J;@lLIOl'W'1J'a.:l~1i.,:jL'Wn11L~.:l1'W 

... 
1JVlL1U'W 
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Cil1'i1.:1 4 ~tU lill)1~VJ\I'Y1'tl19'lJVl L~tJ'Lllil'tl~~I) Lj;1'tlf"ll'UJ~'tl'Ll L~tJ ~ L~m'Jl1 cy c1f1'Ll~'tl LLfl~LUmn~~ 
o 0- 0 

lil'tl~~I)Lj;1'tlf L'1'tl\l n1~LLtJnr9i'I)U~~nfl'lJ'Y1~'Ll1~ ~1~f'lJ'I!n~m~1-n'LliHi 3 ~~~'lJmCYCY1j;1~ 

~~1ii VltJ10itJ LVllilL'LlLflU~1'Jl~\llilfl'Y1 ~~'LlM iiVltJ1L~ j;1'Y1 rll'JltJm~'Y1 ~~'Lllil ~ 

'i1!Jn1'i'LJ 'lZLiJu -x S 
... .oC 1

~~~'lJ lill)1~'Y1\1'Y1'tl 'I 

1. 

2. 

3. 

lULL'lJ 'lJ ~ 'tl \I 'lJ Vl L~tJ 'Ll 
0. <II 

m~'Ll1L~'LlflL'Ll'tl~1 

~'Ll1~LLfl~~"jJ'tl\l~I)ran'M~ 

4.67 

5.00 

4.67 

0.58 

0.00 

0.58 

0 
col 

~1nVl~~• 
0 

~1nV1~~• 
0 

col 

~1nVl~~ 

4. 

5. 

0

~1~'lJi'Ll1'Llm~u1L~'Ll'tl 

lOlI)1~t.h~'Llh 1'Llm~~1 LU'LlL1'tl\l 

4.67 

4.67 

0.58 

0.58 

0 

~1nV1~~• 
0 

col 

~1nVl~(;l 

6. 

7. 

col 
fill) 1~tJ 11)"jJfl\l'lJVl L~tJ 'Ll 

0

~~'Ll~~\1 L~tJ~I)~ 

4.67 

4.67 

0.58 

0.58 

0 

~1nV1~~• 
0 

col 

~1nVl~f;l 

8. fIll)1~ti1~'Ll1~ LLfl~'Jll)'Ll;jf;l j;11~~fl\l'lJVl L1tJ'Ll 4.67 0.58 
0 

col 

~1nVl~f;l 

9. 

10. 

lOll) 1~ti1 ~'Ll1~ LLfl ~'Jll)'Ll;j f;l j;11~~fl\l LL'lJ'lJVl f;l~'tl'lJ 
0 

... • ... 1 1" colf'll)1~'Jlm~'Ll"jJ'eJ\llOl1fi-:J 'Ll1l1~ 'Jl\l1'LlUVIL~tJ'Ll 

5.00 

4.67 

0.00 

0.58 

0 
col 

~1nVl~f;l• 
0 

col 

~1nVl~(;l• 
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LL'U'Ut.I~LijU fl ')13.1-W-3'Vi'rl"L~ 'lI 'rl-3Un fin 1!t1viij9l'rl'U 'VI L1!1U fl 'rl3J vhL9l'rli'ii,)!lft'rlU 

L~'rl-3 n11LL!ln;')t.I~n'rl'U'Vi\llU13J i1\l11'UUnfin1!t1.fu~vi3 ~~'UtBnJnJ1911• w w 

3J\lI1~'VI!l1r!l L'VI flt Utaii11"1l3.1-3 fla'Vi~Ufl1 ~'VI!l1L'lI91'ViW"1l!ln11'Vi~Ufl1 

f11~LL~-3 t'1J1(;1vi1Lfli'el'l'\!l1.J1tJ ( ./ ) ~N1'l.1"l!'el'l~(;l1'1ri'lJfl'J11.J~(;1L~'l.I"1I'tl'lvi1'l.I1.J1n~~(;1 t(;1tJH' 
.. 

Lnnlrvln11'1J1::Lij'l.l~'1il5 = ~1.J1n 4 = ~ 3 = 'Y'I'elH' 2 = U'eltJ 1 = U'eltJ1.J1n 

5 4 3 2 

" 
1. fl'J11.J~'el(;1fl~'el'lri'lJ~(;1U1::~'1~"1I'el~L~'el'\!l1 

q 

.~ ~,. q

6. u11.J1nl"1l'el'lL'l.I'el'\!l1 ~'l.ILL(;l~::m'lL1tJ'l.I 

.. 
7. n11tJn(;j''J'elth'l1'l.1LL~~::Lil'tl'\!l1 

.. 
1O. ~11.J11tl'ti1'l.1LL~::vi1 fl'J11.JL;r"11~ 1'l.ILil'tl~11~ ~'JtJ (;l'l.lL'M 

., .... 
f11Un11'rl'rln LL'U'U'U'VIL1!1U 

.. 
o .... 

12. n11'l.11L~'l.I'elL'l.I'el~1 

.. 
14. ~1~ui'l.l1'l.1n11U1L~'l.I'el 

q 

16. fl'J11.JtJ1'J"1I'tl'lUVlL1t1'l.1 
.. 

17. ~Yh,i'\!li'lt(;1m'J1.J 
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" ,
~':ltJ1:;n'fl'lJVi~'l.l1~ ~1'V1ftJt!n~m~t1-n'l.ltlV13 1:;~tJm'lJ'lJ1~i;' ~'VI1ij'VlmitIL'Vlf'lL'l.lL~~n'1l~'1f'l~ 

Vi 1:;'l.lf'l1 ij'Vltl'"l L'1l lJ1Vi ru.'1l!Jn11'Yi1:;'l.lf'l1 
..., 

'l::j;l1J-
'n!Jn1ru'l::Lilu SX 

fit ,;)13J,"-3'Vi'elt~ 

~1UL U'eI\lI1 

...I" 
~1nVl~j;l4.551. f'l':l1~~'fl j;l f'l~'fl'l ritJ'"l mh:;~'1 f'1"1.1'fl'l LU'fl'VI1 0.51 •• 

4.25 ~1n2. 1ULLtJ tJ111M"wih1'"l ~ 1 tI 0.64.. 
J'I 

4.45 ~1n3. f'l':l1~t11n'l1t1'1l'fl'l L'l.l'fl'VI1 0.69 
I 

I ... <II" 
4.35 ~1n4. f'l':l1~ lJ1'flL'l.l'fl'l'1l'fl'l L'l.l'fl'VI1 0.59 

4.40 ~1nf'l':l1~r;lnlJ1'fl'l'1l'fl'lL'l.l'fl'VI15. " J' 
0.75.. 

IE J' 1 I ... 4.55 ~1nYi~~6. 1 1~1 nJ'1l'fl'l L'l.l'fl'VI1 'l.lLLI"~:;1J'Vl L1t1'l.l 0.60 • 
4.35 ~1n7. m1t1n~':l'fl!h'l1'l.lLL~~:;Ld'fl'VI1 0.59 

...I o " 8. ~1'l.l':l 'l.l'1l'fl'1l'fl'l LLtJ tJ 'Vl j;l~'fltJ ~1nVl~~ 

~ ~ ~ 

4.60 0.60 

9. ':l1m11~1 1:l~f'l:;LL'l.l'l.l1':l~'1l'fl'lLLtJtJ'Vl~~'fltJ~11tl ..I• 
~1n'Vl~j;l4.55 0.51... 

tJ'VlL1t1'l.l 

" 
I 0 "11'" 'l""10. ~1~11f;]'fl1'l.lLL~:;'Vl1f'l':l1~L'1l1 ~ 'l.lL'l.l'fl'VI1 ~~':ltl 

~1n4.05 0.76 
I"'l.lL'fl'l 

., ... 
j;l1Un1''eI'eIn LLl.J1.J1.J 'VI L'!JU 

11. 1ULLtJtJ'1l'fl'ltJ'VlL1t1'l.l ~1n4.25 0.79.. 
...Io J' 

12. m1'l.l1L~'l.l'flL'l.l'fl'VI1 ~1n'Vl~~4.55 0.51 

13. '1l'l.l1~LL~:;~'1l'fl'l~':l~nm ~1n4.45 0.51 

...I" 
14. ~1~tJi'l.l1'l.lm1,j1L~'l.l'fl ~1n'Vl~~4.60 0.68 •. 
15. f'l':l1~t.h~'l.lh 1'l.lm1~1Lij'l.lL1'fl'l ~1n4.15 0.67 

... ...I 
16. f'l':l1~m':l'1l'fl'ltJ'VlL1t1'l.l ~1n'Vl~~4.65 0.59 • 

" 17. ~Yl'l.l'VIi'lLj;ltl1':l~ ~1n4.45 0.69 .... 
18. f'l':l1~t.h~'l.l1'"lLL~:;'1l':l'l.l~ lJl lJ11~"IJ'fl'ltJ'VlL~tI'l.l ~1nVl~~4.60 0.50 

19. f'l':l1~t.h~'l.l1'"l LL~:;'1l':l'l.l~~ 1"1~"1.I'fl'lLLtJtJ'Vlj;l~'fltJ ~1n4.45 0.60 
I 

20. f'l';l13-J-nlJlL'"l'l.l"IJ'fl'l~1i'l1 'l.ln111''11'l.ltJ'VlL1t1'l.l ~1n4.25 0.79 
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1. tl1 (Xl) (X 2 ) > 0 LL~:: Xl < 0 LL~'J X2 lij::ii~1Lrh..l'flth~h 

1) x	 < 0 2) x > 0 
2	 2 

3) x =0	 4) x Lth..l~1'\..l'J"l..l1{;l1 
2	 2 

2. tl1	 (Xl) (X ) > 0 LL~:: X > 0 LL~'J Xl lij::iiri1LtI"l..l'flth~h
2 2 

1) Xl LtI"l..l~1"l..l'J"l..l1{;l 1 2) \ = 1 

3) Xl > 0 4) Xl < 0 

3.	 tl1 (Xl) (X
2

) < 0 LL~:: Xl > 0 LL~'J X
2 

lij::iiri1Lfl"l..l'flth~h 

1) x LtI"l..l~1"l..l'J"l..l1{;l 1 2) x = 0
2	 2 

3) x	 < 0 4) x > 0
2	 2 

2) Xl > 0 

4) Xl LtI"l..l~1"l..l'J"l..l1c;l1 

5.	 tl1 (x -1)(x - 3) < 0 LL~:: X - 1 > 0 LL~'J X - 31ij::iiri1LtI"l..l'flth~h 

1) X - 3 LtI"l..l~1"l..l'J"l..l1c;l1 2) X - 3 = 0 

3) X - 3 > 0 4) X - 3 < 0 

6.	 tl1 (x-2)(x-4) > 0 LL~:: X - 2 < 0 LL~'J X - 4 lij::iiri1LtI"l..l'flth~h 

1) X - 4 LtI"l..l~1"l..l'J"l..l1c;l1 2) X - 4 = 0 

3) X - 4 > 0 4) X - 4 < 0 

7.	 tl1 (x - 5)(x + 7) < 0 LL~:: X - 5 < 0 LL~'J X + 7 lij::iiri"'lLtI"l..l'flth~h 

1) x+7>0 2) X + 7 < 0 

3) X + 7 =0 4) X + 7 LtI"l..l~1"l..l'J'lJL'Vh1{;l1 
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1)x-4<0 2) x - 4 > 0 

3) x - 4 = 0 4) x - 4 LtI'W~1'LJ'J'WL'Vh1l'l1 

9.	 n1 (2x + 1)(3x + 2) > 0 LL~:: (3x + 2) > 0 LL~'J 2x + 1 /il::il,",1LiI'W'elt.h:lLJ

1)2x+1>0 2) 2x + 1 < 0 

3) 2x+1=0 4) 2x + 1LiI'W~1'W'J'WL'Vh1l'l 1 

10.	 n1 (2x - 3)(x + 5) < 0 LL~:: x + 5 > 0 LL~'J 2x - 3/il::ii,",1LiI'W'elth-:lLJ

1) 2x-3 <0 2) 2x - 3 > 0 

3) 2x - 3 = 0 4) 2x - 3 LiI'W~1'W'J'WL'Vh1l'l 1 

..a 
'll'l'Vl 2• 

I	 I \ t1 .d' 
1il~"1 ~ 'fttJ'J nLL'ft:a:,1'ft 6l1~"lI If)~ L'tl n'U11J j;) 'tl 'U 

1.	 2a + 3a 

1) 5a 2) 6a 

2	 2
3) 5a	 4) 6a

2.	 3x - x 

1) 3x 2) 2x 

2
3) 2x	 4) 2 

2 2
3. 5x	 +x 

1) 5/ 2) 6/
 

3) 6x 
2 

4) 5x 
2
 

4. 3x 
3 

+2x
3 

1) 5x
3	 

2) 6x 
3 

3) 5x
6	 

4) 6x
6 
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2 2 
5. X - 2x 

1) -2x
2 

2) -X 
2 

3) - 2 4) - 1 

4 4 
6. 3x	 - 2x 

4 
1) -6x 

4	 
2) -X 

3) X
4	 

4) 

7. 3a 
2 

+3a
2 

4 
1) 6a 

4	 
2) 9a 

2a 23) ~a	 4) 6a

3 3
8. -a	 -3a 

1)	 3a
9 2) 3a

6 

3 
3) -4a

6	 4) -4a 

3 2 
9.	 -2a +3a 

1) -a 2) a 

5 3	 2 
3) -6a	 4) -2a + 3a 

3 6 
10.	 6x -X 

1) 5x
3 

2) 6/ 

3) 5a-3 4) -X 
6 

+6x
3 
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col 
"l!(;l'VI 3• 

~.:I'lJI1 ~~ FHl.lL'rl n1.113J J;J'rl1,jif
OJ 

1. (3a)(2a) 

1) (3a+2a) 2) 5a 

3) 6a 4) 6a
2 

2. (4x)(x) 

1) 4x 2) 5x 

3) 4x 
2 4) 5/ 

3. (5x 
2 
)(2x) 

1) 7X
2 2) 10X

2 

3) 7X
3 4) 10X

3 

4.	 (-3x 
2 
)(2x 

3 
) 

_X 5 _6X 5 
1) 2) 

_X6 _X6
3)	 4) 

5. (-3a
3
)(-3a

3
) 

1) 9a
6	 2) 9a

9 

3) -6a
9	 4) -6a

3 

6.	 (2/ )(6x-4) 

12 
1)	 2) 12x 

X 

-12 
8 

3) 8x	 4) 
x 

7. (-5x 
3 
)(- 3x

-1 
) 

1) 15x-3	 2) 15/ 

3) -8x
-3	 

4) -8x
-2 
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8.	 (3a
0 
)a 

1) 0 2) 1 

3) a 4) 3a 

-4 2 .2 
9.	 (27x )(-x )
 

9
 
·8	 ·6

1) -5x	 2) -5x 

6 6 
3) 4)

6 8 
X x 

3 -4x 
2 

10. (--)(-) 
2/ 3 

1) -2 2) 2 

3) -2x 
4	 

4) 2x 

"jf""
.... 

4• 

~.:J"" r..I-a,.."L'i)nU'aJ lJi'i)1tid 
1. (2x) + x 

1) 0 2) 1 

3) 2 4) x 

2
2.	 (10x ) + 5x 

1) 5/ 2) 5x 

3) 2x 
2 

4) 2x 

3.	 6x
3 

+ 2x
2 

1) 4x 2) 3x 

3) 4x·6 
4) 3x'

6 

4.	 7x 
4 

+ 7x 
4 

1) -1 2) 0 

3)	 4) x 
4 
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5. 
3

-12x 
5 

... 4x 

1) 
2

-3x 2) 
-3 

2 
X 

3) 3/ 4) 
2

-8x 

6. 
-2 -4

-10x ... 5x 

1) 
-2 

- 2x 2) 
-6 

- 2x 

3) 
8

-2x 4) 
2

-5x 

7. 
3/ 

2/ 

1) 
3 2 
-x 
2 

2) 
3 3 -x 
2 

3) 
3 

2 
4) 0 

8. 

0
-6x 

18x -4 

1) 

4 
x 

3 

1 
2) -

3x 
4 

3) 
1 

3 
4) 0 

9. 

-3
3x 

21x-S 

1) 

10 
x 

7 
2) 

-7 
X 

7 

3) 
3 

X 

3 
4) 

1 

7/ 

10. 
64x-3 

16/ 
1) 0 2) 4 

3) 4/ 4) 
4 
·6 

X 
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...a 
"1lUl'VI 5• 

1. 2x + 3x - x 

1) 5X 

3) 4X 

2) 2X+3 

4) 5 

2. 
3 2 2

3x + x +5x 

3 2
1) 3x + 6x 

3 4
3) 3x + 5x 

2) 

4) 

3
3x 

9/ 

4
+ 6x 

3. 
4 4 2

3x +2x -4x 

4 2
1) 5x -4x 

3) 
6 

X 

4 2
2) 6x - 4x 

4) / 

4. 
3 2 2

3a - 3a -3a 

1) 
·1

-3a 

3) 
3 2

3a -6a 4) 
3 4

3a - 6a 

5. 
3 2 3 2

-2a - 3a + 3a + 3a 

1) 
3

-5a 

3) 
3 2 

a - 2a 

2) 

4) 

3
-6a 

a 
3 

2 
- 9a 

6. 
3 2 3 2

(2x - 3x ) + (4a + 2a ) 

3 2 3 2
1) 2x - 3x + 48 + 2a 

5 6
3) -6x + 8a 

2) 

4) 

5 
-x + 6a 

6 5 
-x + 6a 

7. 
6 5 5 4

(6x - x ) + (2x - 3x ) 

654
1) 6x - 2x - 3x 

6 10 4
3) 6x + x - 3x 4) 

6 5 4
6x + x - 3x 
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3 2 3 2
8. (3a	 - 5a + 7) + (a + 3a - 2) 

3 2	 3 2
1) 4a - 2a - 14	 2) 4a - 2a + 5 

6 4	 6 4
3) 3a	 - 2a - 14 4) 3a - 2a + 5 

4 2 0 3 2
9. (7a	 - 3a + 2a ) - (3a - 3a + 2) 

4 3 2	 4 3
1) 7a - 3a + 6a	 2) 7a - 3a 

4 3	 4 3 2
3) 7a	 - 3a + 4 4) 7a - 3a + 6a + 4 

3 2
1O. (-5a + 7a - 1) - (4a + 7a - 1) 

3 2	 3 2
1) -5a - 4a + 14a - 2 2) -5a - 4a - 14a 

3) -5a
3 

-2 4) -5a
3 

- 4a 
2 

...
"lSj;l'YI 6• 

1.	 (x + 1)(x + 2) 

1) / +2x+3 2) x 
2 

+ 3x + 2 

3) 2x 
2 

+ 3x + 3 4) 2x 
2 

+ 3x + 2 

2.	 (x + 2)(x - 3) 

1) x 
2 
-x-1 2) x 

2 
- x - 6 

3) x 
2 

+ X + 1 4) 2x 
2 

+ x - 6 

3.	 (x-3)(x-4) 

1) 2x 
2 

+12x-7 2) 2x 
2 

+12x+7 

3) x 
2 

- 7x + 12 4) x 
2 

-7x-12 

4. (2x -	 2)(x + 4) 

21) 3x 
2 

- 4x - 8 2) 3x + 4x - 8 

3) 2x 
2 

- 6x - 8 4) 2x 
2 

+ 6x - 8 
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5.	 (3x - 2)(2x - 3) 

1) 6x 2 - 13x + 6 2) 6x 
2 

- 10x + 6 

3) 5x 
2 

- 13x + 6 4) 5x 
2 

- 10x + 6 

6. (3x
2	 

- 1)(4x + 5) 

3	 2 3 2 
1) 7x + 15x - 4x - 5	 2) 7x + 15x - 4x + 4 

5 3 2	 532 
3) 12x	 - 16x + 15x - 20 4) 12x - 16x + 15x + 1 

3	 2 
7. (4x	 + 5)(3x - 4) 

5 3 2	 5 3 2
1) 7x - 16x + 15x + 1 2) 7x - 16x + 15x - 20 

3 2	 5 3 2 
3) 7x + 15x + 4x + 4 4) 12x + 16x + 15x + 1 

8.	 (5x
3 

- 7)(5x 
3 

+ 7) 

1) 10x
6 

- 49 2) 10x
6 

+ 49 

3) 25x
6 

- 49 4) 25x
6 

+ 49 

9. (X 
2 

+ 2x + 1)(x - 5) 

3 2	 3 2
1) X - 3x - 6x - 5	 2) X - 3x - 9x - 5 

3 2	 3 2
3) 2x	 + 2x - 6x - 4 4) 2x + 2x - 9x - 4 

432
10. (2x - 3x - 6x)(2x + 3x - 4) 

6 4 2	 6 4 2
1) 4x - 17x + 18x - 24x 2) 4x - 17x - 18x + 24x 

654 32 65432
3) 4x	 -5x -6x +28x -3x +24x 4) 4x +5x -6x -11x -3x -10x 



104 

...a 
"1f(;l'VI 7• 

2
1.	 (x - 3x + 2) + (x - 1) 

1) x + 2 2) x + 1 

3) x-1	 4) x-2 

2
2.	 (x + 5x + 6) + (x + 2) 

1) x - 4 2) x - 3 

3) x +4 4) x +3 

2
3.	 (x - x - 12) + (x + 3) 

1) x - 4 2) x- 9 

3) x + 4 4) x + 9 

2
4. (2x -6x-8)+(x-4) 

1) 2x - 2	 2) 2x + 2 

3) 2x - 4	 4) 2x + 4 

2 
5. (6x	 + 5x - 6) + (2x + 3) 

1) 4x - 3	 2) 4x +3 

3) 3x - 2	 4) 3x + 2 

6. (x 
3 

- 7x 
2 

+ 11x - 5) + (x - 5) 

1) x2 
-2x-1	 2) x 

2 
- 2x + 1 

3) x 
2 

+ 2x -1	 4) x 
2 

+ 2x + 1 

7. (12x
3 

-15x
2 

+4x-5)+(4x-5) 

1) 8x 
2 

+ 1	 2) 8x 
2 

- 1 

2	 2
3) 3x + 1	 4) 3x - 1 
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8. 
4 2

(25x - 49) 7 (5x + 7) 

1) 
2

20x - 7 

3) 
2 

5x - 7 

2) 

4) 

2
20x + 7 

2 
5x + 7 

9. 
5 3 2

(12x + 16x - 15x - 20) 7 

1) 3x
2 

+ 4 

2
3) 8x - 4 

3
(4x - 5) 

2
2) 3x - 4 

2
4) 8x + 4 

10. 
3 2 2

(x -7x +11x-5)7(X 

1) x + 5 

3) x-4 

-2x+1) 

2) x - 5 

4) x + 4 
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.., l.cr .cIIl. Jea."q 

LLtltI'VIlFI-"'fltl,;)lFIF1,;)13JtI n'W1'fl.:l'W'I.I 'Q1'1.1'V11.:1 FI ~lFI flf1-"lFI1'\11'a.:l L1!1'1.1 
oM 

L1'fl.:l n11LL!ln ~';)'LJ1::n'fltl'W'\II'I.I13J• ..a 
"lflFl'VI 1• 

1) x < 0 2) x > 0 
2 2 

3) x = 0 4) x Lth.l~1'lJ,)'lJ1.~ 1
2 2 

2. tl1 (x ) (x ) > 0 LLfl:: x < 0 LL~,) x ~djri1L,j'lJ'tlfh:Jb-
1 2 2 1 

1) x L,j'lJ~1'lJ,)'lJ1.~ 1 2) x = 1
1 1 

3) x > 0 4) x < 0
1 1 

'" 3. m (x ) (x ) < 0 LLfl:: x < 0 LL~,) x ~::ijPi1L,j'lJ'ilf.h-:Jb-
1 2 2 1 

1) x Li]'lJ~1'lJ,)'lJ1.~ 1 2) x = 1
1 1 

3) x
1 

< 0 4) x
1 

> 0 

'" 4. m (x )(x ) > 0 LLfl:: x < oLL~,) x ~::ijri1L,j'lJ'tlf.h-:J1.1
1 2 1 2 

1) x 
2 

L,j'lJ~1'lJ,)'lJ1.~ 1 2) x 
2 

= 0 

3) x 
2 

< 0 4) x 
2 

> 0 

1) x - 3 L,j'lJ~1'lJ,)'lJ1.~ 1 2) x - 3 = 0 

3) x - 3 < 0 4) x - 3 > 0 

1)x-4>0 2) x - 4 < 0 

3) x - 4 = 0 4) x - 4 L,j'lJ~1'lJ,)'lJ1.~ 1 

1) x + 7 < 0 2) x + 7 > 0 

3) x + 7 = 0 4) x + 7 L,j'lJ~1'lJ,)'lJL'Vh1.~ 1 
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8. 'h (x + 3)(x - 4) > 0 LLrl:; x + 3 > OLL~'J x - 4 ~:;i1rl1Lij'W'a~h:lh 

1)x-4>0 2) x - 4 < 0 

3) x - 4 = 0 4) x - 4 LU'W~1'W'J'WLyhl(;l 1 

9. 'h (2x + 1)(3x + 2) < 0 LLrl:; (3x + 2) < 0 LL~'J 2x + 1 ~:;i1rl1LU'W'ath.:J1.r 

1) 2x + 1 > 0 dj'W~1'W'J'WL yhl(;l 1 2) 2x + 1 = 0 

3) 2x + 1 > 0 4) 2x + 1 < 0 

10. 'h (2x - 3)(x + 5) > 0 LLrl:; x + 5 < 0 LL~'J 2x - 3 ~:;i1rl1LU'W'ath.:J1.r 

1) 2x-3 <0 Lij'W~1'W'J'WLYhl(;l1 2) 2x-3 =0
 

3) 2x - 3 > 0 4) 2x - 3 < 0
 

... 
'iffl'VI 2• 

1. 3x + 2x 

1) 5x 
2 

2) 6x
2
 

3) 6x 4) 5x
 

2. 3a - a 

1) 2 2) 2a
2
 

3) 2a 4) 3a
 

2 2
3.	 a +5a 

1) 6a
2 

2) 6a
4 

3) 5a
4	 

4) 5a
2 

4. 2x 
3 

+ 3x 
3 

1) 6/	 2) 5x
3 

3) 5/	 4) 6x 
6 

5.	 a 
2 

-2a
2 

1) - 1 2) - 2 

3) - a 
2	 

4) -2a
2 
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4 4 
6.	 3a - 2a 

1) 2) - 6x 
4 

3) -X 
4	 4) X 

4 

2 2
7. 3x	 +3x 

2 
1) 6/	 2) 9x 

4) 6x 43) 9/ 

8. -X 
3 

-3x
3 

1) -4x
6 2) -4i 

3) 3x
6 4) 3x

4 

3 2
9. -2x	 +3x 

3 2	 5 
1) -2x +3x 2) -6x 

3) -x 4) X 

10. 6a
3 

-a 
6 

36 3	 2)1)-a +6a 6a

3) 5a
3 

4) 5a-3 

... 
'!ij;J'VI 3• 

2.	 x(4x) 

1) 5i 2) 4i 

3) 5x 4) 4x 

2.	 (2a)(3a) 

1) 6a
2 2) 2a+3a 

3) 6a 4) 5a 
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2 
3. (5x )(2x) 

1) 10i	 2) 7i 

3) 10/	 4) 7/ 

3 2 
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