9529 Sl )3 gy & pal
yyray QMU,,L@ I b)w Id 8,92
Y Y9
WWW.RSR.BASU.AC.IR

= 2 A0ld g Sl g A SMas degoesme Al g 00 ddd b WG
Sd OS5 59 50 8 o 9 9515 waSI19 b g0 (Aos o (oS w90
LY LIPVET - g UYL E

"G bl il B a5 oo ¢ (S9ge Lo sle

Qlﬁ\ cQ‘J@? 4@)’)‘}5- oli.fd‘:cwi-j)j gs’“'u “T“:“”Tﬁ é_g:a'&,e}:{u\ﬁ:)\ wu‘)lf A
Ol el ¢ sm 3ol g5 oltils ¢ 555 (omlid ammT 5 SIS 5 Lkl Y

Ot Sl ¢l o881 ¢ oalitilyy 5 s 7 psbe oSl o255 p ke skl ¥

WAV Cligmodyl 1o Gopdy ¢ 1¥AF ol o 1) cdly j0

oS oS o3l

(S plail Sillogn joass Celi by o iSE pw 90 (55, dlels Cudgams :dun g dis)
(SRS (oS ALad B oy 32855 Cl 5 B 1A 398 e Jlpzealy Ol 5 b e 4l LS iSIE o yed (S o aals
9 9 ossly b o (See e (AL (g9 (S5 Al (Bl A (Dlie acgecne
D90 SIS w90 (IS, Cadgazme glylo ol 8l e o Slee

SIS gy90 Cadgazme 4y M 80555 050 VF olo )28 ded Beid )0 igmp () S
) JAES 09,8 8 NY) sl e aldlae 5 J5uS 08 90 4 a5 ity &S50 L e _
05,5 5 VY g (p,SslSV-/e BT 35 o el VYBEVAY 0 (Lo YY/B-EYNE o5 o9l
8 (0,5 5keS SYIVOEANF 330 5 ol VAR EDIYD 03 o Jls YY/ ~EVVY ) o025

(o (> g (pBSI (cu 90 aneld (liae (Bl jurds D ae (8LS G oS atie 1Sl e g 28

0303 gty (S5 0 Slae 5 (90 Aliwgts 53l usSly Glie (Jlojsdg SZaliisS alwss 4
D33l 5 b Sl Y e LSS 55 g 59 5o 5 e J 50 Shos
b ol oolaiwl beosls Judow (sly Wosls Judow g 3320 (5l VY a5 SPSS jo il )lgeS
Al 48,8 s o o)+ D (g lolixe

Loge S pw)9o (5> aials jo (g bline Olpess a8 Oly e g2 5l ey ilaaidly
9 (P=‘/fa‘) 9.\]) w}i.”s )& usLm Lol o oowliwe (P=‘/"\) QSASP DJS.LA.C 9 (P=‘/“\)
g5 ol (P=+/FV-) | T hos >

il glaslpy o (Ble pw 4w dcgesme LdiS Olg i asliy 1 oolaiwl g S A
wile ad)le cnl 5l (S50 lacasgame fall Cuz b g S5 Zudgazme sl LSS5
D9 8 Aoyl o S > 0, Sles g b e (S5, asle

CAOIVYEFAFSY oals . Jgins ot g5 ledllol
m.hadadnezhad@yah00.com : Sy =Sl oy P4
10.22084/RSR.2018.14281.1337 :(DOI) Jlozus awles



...... Mkﬁ)‘“w&:’rst Yy

S e 3 95l 53 (S At pegNly sl
S35 = 45 ool o cad i Al Jeal uSe
5 o) 2Bl o s il o 09,8 Slo mha
S 8 (Ve A) LS o T (Ve 0V (LS
DBl plnil (b (eslg) gl (s plmlr oS wis S
L e S8 (o 90 (55 2 aels Gldl b wonds 508
Wb RalS (il y0 4SS b 1AL
3 9l S S (50 (S5 2 akels (ires
(Yo A S PLS g T0ly ) 8,038 o il iy b ameio
s 9® aeld LS as ey LBl (i oe geme 5o
3 olocd o by sl il el o SIS
5 915 (oely Gl 8l el (asUs aisls ol 5 )b
S5 o ey Jorll g (5955 38

@3 Sles S8 b e Jate ceslio 3 Slee Laio
Sl o hole o adbios 1) (es o slooss S
S s9n 4 e lgiee 305 (dee > RalS
Crph Dl pd et 1) Jate Col o g aniS (Sl
5 chnd asSye cnlply (VoA womy) wled ol
y OL555 slocawl 5oy s dee o 0 LS
Ohled g deiizrod) dms oo Sl sty JB &)jg00
5 bbb, abulsds | o Joaio o Spaliys ol (VFAF
asls als 0gd co Laa> Seuil Slac laews lag S
el (6950 aloz 51l o Jabe (ASL (o )90 (S5 >
oo 3 Iy Sledl o DS e wilgie S
3,bg2) 09d (35 po (et i 4 b @o Jabe hos
ARENEN LY

rmee e Il e Jade (5> ansls o ek
el ol (B yme 0 1) e Wil e a5 el Lelse
oS Sladss odes (YY) g Lpwg>) a0 I3
slacodlad ol 5 b o Juade (35 > anels (ogas s
SIS (g )90 (IS5 als cilond plonl (L5559 alisee
So9re oSS ys lp |y 4z, Yo B Ve eogamme o
Sl i 55 ege ol plml sl
SIS (w93 ials Sl (Gaien e 092 5 B g Ngd
Vooe Ollen 5 6p9) wlboo 1) az )0 Yo L Y-
& Ol sl Sl (Ve Al 5 Gl S oy
30 el S5 als g g pdAllasl a5 g0l )8l o L

3. Bell

doddlo
Ksgey o2 A (555 0,y Sy oo & bl
T s L 4l Slee o pali b Slpa &S > il oo
Ot sladeed pl ;0 0, Sles (Al 4 e Wl o0
=190 (=S > aald Cusgase (Voo o 5) 00,8
a5 ouds Slow plal Solog yoss Eely oy o (SIS
ool ar ) Jlzwly obS oSl |y o am b ol Lo &
LSl o e (Ye o ¥ oyl 5 iy ,$) ojlasil s
3 0d)ly by i )o (bl 2B Ly e jSdS
P L e IS )50 Cadgazme 5 W)l 1) 398 s
Sy2 yoad 3)ly slag s Sl 4 e Jluzrbe axio
oL ladisly (Ve o) oo g ) 9900 39,8 AdSS 50
5l el b e o (PSS (o9 (S oS a0 oo
Jsb 30 et L (Ve oV ey g ) 090 oo i
> Pt Gl e (S 6o o Ble e dw MLAe
o 5l g g i (S 0y Jelie Jobo
Liale a5 wodls anlyss 0929 (S ST LA plon
205 o0 (&5 0y )3 (Sl slacclld 4 s
lassll J,uS po (ol i oo 5 918 90 DLas
Xl oo Hlo (Voo F) aLalls oS o Ll b o y0 09,8
ad> o 93 ;2 )3 (2 )LS glBgd alae a8 5 cullad o
O e b b led 5l g ey L b le 51 ey
S e Ll 99,8 oL e e 5l cdablons )0 sagee
cbie 3l JUad aioils (el 39,8 5 A o 2]
a5 1z el oy b b el 5l i (25 9l8g0 alae
pladl bgaw ol 1o Cooglin johate 4y alac pl o Slos
3 elie (5 jguniinST 5liS (625 I Al 4 o Sl
S92 9 e «Omly S 4 oy DL Rl
S 5 LS oY+ A Ko g 1550s) Al o
90 7S @bl g iy Joall e (595 (V- ¥
651 )3 39,8 plSim 50 o) g il (paSL e (oSS
A S (S (9o aiels (2l5) a4 asily
5 S195) 3B o odalitne L e (s> Caand L 099
Ol (Voo V) LS § 7 iz (VAN ()] LS
gl 63y 2 45 2laGogesl (S sk o a5 wis S
SIS (90 aials 3 Cadgaze g aloe 098 Jloced

1. Caulfield
2. Hagins



Yy IWAY Glewsl g 5lee I o lous F 090 (L) y9 (udnilyd jo g3

Syo OLB)s (3B 4 29y lajline alex
a0 Vel S paS cwes S5 als lls
s slagiig s o 50 YL (o)) adle il
Ul o JliSms 350 Saagely 5 sl
plal jo 8,0 0gzg pas (Jlo YO JI Yo o als
KABES 099 IS ((ydgS g u.d) ol) J9.‘a o ‘S:L.?u
syzy pie @l g ol plal o e Sl
by b osalive L) a5 4 obiow pll (slacs xial
2° Sudcaml poe (gl dl (03T 5l eoliil 5 (6 pay
5 Sbow sl g as Glaglesusl § OMac 5 Juolio
2 Fhe el Glag e able pae @indS JloSo
& Jate 69,5les JL3 o 992 pic (ubd slo psie
g L (gt g Sliow plail Jolie (2 alile pac
el slp ol (o ped 5 (il el )3 S5 00 pae
Sl (5, e anlol (gly 0,8 Cols) pae Jold Guiow
Pl 5 ogesl Wgy e 50 o 5l Ceend e 3 00
RV AR NP3 L OV-JF VR L BRC I S JPW VLA L OO
adllas loy Job 1o cnlio (6, Ken 0,8 aSLl 4 38
bl s 5 Il ad g0 5l it con g 0l
gy Sl yed o e
Clollil & dexlio b ey 6,505kl 51 L3
95 Sadgaome hls &5 gl Bl ol Gl el (23559
2 eog (420 Vel a8 aSUS (cjg0) b e (paSUS
g Wb oLl B zgy> g 3959 slajline el
by aslicols,) p,8 wivg 6,8 4 bl oS (g0l 3l
S S0l 51 g 9031 5 9 SIS g, SO p0 e )S
033108 55 (s 9 J7S) 09,5 99 8 ) g 5 o8
o> b e GAS ()90 (I 2 aiels (lies e 4
il 890 (B 3 Mes 5 gl sy b e Shes
O shes > g S w0 dlels e 285 8
alowgts gl ool (e Jloyginn falisS abows
03031 o alogty (25> 3 Shos 5 99,8 5l Gy 90
& eohes pseil S plan g0 Shee
o 0D (65503l Y Cte g03T 5 LSS (5500
G 75 055 G Glopiie el iy slaols)l )
SSgy aiols plxl 1, caasS Ol e aan il Oow

e e a U )l 055 b o Jolae 5 WiLae
@ azg (VY Gles 5 Lowsr) ol nple
Slhasil 9 b o Jade S > (ol asals 5l 51,55 5
pyaza fate SLbI e Ghcdl cesle sy
el Gl bl Gl Glajlsle s pdy Sl
ASloe Sl 85,9 381 e ilidne slacallad
degore (S Sielsil Ol Gels sl
Sl ol (5> e S92 Sl e aw (Dlas
Ol ys bawgs (2mly Ojgod g 0og Cuglyl jo oais
sldas cplply (VY ()en 5 92,5) 53,5 0 2925
(S e ihs b ST gy ol ol
90 (S5 als (Bl pw aw (Hlas dsgens
2 98kes g gl sl b e (ee e (SIS
Dy S s 90 (IS > Lodgazme glylo ]S04 5

b o9
SLSl 9SS 098 S9zg caldlae Jloel 4 axg L
Geizd ol (Beizd Comle e @ o Soges] aiedun
Jobs polo Gohod gylel amelr wilioe (o iaes
2 b e S o ed Cudgaze Sl 050 ()I55)0
Sy ol Gl b

L) o5 doles 5l eolatul b og,5 o sl Soge;l Sl
Gl sie (Xl g o aibinl Gzl polie a4 azgs
S50 Sla Sogesl slows aloles cpl jo .ol pll (Gados
Sygoty 45wl Cussdy i3 VY g8 el Ll
Sl b ad)S Gl s N0 09 pa s ol
5 075 09,5 50 VY (dins b 50 o Sogesl b,
hlSan o 5dlal) sinle Bl 1S 5,5 o ,a VY
(YN0

N= [(z1- alpha/2+ z1-beta) 2(s12+s2)2]/ (m1-m2)2
4055 slolre Gulwl 1 (g Ll amslr s

L 5 aimban &0 358 s ] ansle i TF 5
@ Polal Ojgody 5 SBl )3 5 999 Lalyd 4 axgs
JLVY/ e EVYY ) S Sl e 0,85 1Y 09,5 50
FYIVOERNS 555 9 yto iluo VDA -EB/YD 4

WJUo YYIO-EYNE ) (05 09 J S g (p,5 9k
Vole e 2OIAY (55 9 yin Sl VEY/D-EVNY 03

DAL s (0,5 5L



...... M&wmwﬂt Yf

P LS e ) Jlis ool b ool S 5L b
Cd s g dn Caud (eiile 0) S5 sleosls
Sleaily pabadly Gea 1) Jlss gil a5 el 0,5 o
5K ez ) S35 35 e (535 5 Bedo yalisS 3 e oS
o 10 G959 (5 SHL Pl Shilse 4 gl
aslyd ad ools 1,8 oy ke lgseul &ljlge
) I b 59y 2Lk am (Foge3] o sl g Sosll

(W3 e JW598 095 095 Sl 02 e 5 bl S
e Glyieas o S ojluil 5:Sike les 5 <85 @50
OhlSen g zla) (V JSo) ol amd )3 Ly o yiooiw

(Y9

Sl o JSSop plosl 5l G 2855 plonil a4 s
(275 095 bawgs (Slu o dw OMac dsgerme LALS
8,518 byl 09 0)liss Beiod (sl it
Lol e (SIS (90 (55 2 anels (5550l
2 Y Oygmedn (Sogejl &S J o alssS 5l eslanal
Dyg—e (i 285 18 039 Jeod 2l o s il
s reibo Ve albols o pol> b 55 cuSSlas
L ovled jo aiily g pgo Sl L o O j0 6l 9 lgu0
99 yimildS L Sogmejl al oolo o3l g cdls 18 e
WS Lo 1) 02 Jolw Llaus (59, Caws o 3l il
Loaisly (50,5 oty (y9a0 a5 0 atuslys Soga3l 5l s
A5 Seop )l 4 pedtns b G 0 ) Lagly (e ]

b o onnSdd w90 (5 po ald (g oIl 1) ST

e el 0l LSS L aw gesl cnl 5 ol Jles
Coprdy o sl o plsieds onel Cusoay 4yl
Joi> 5o sde] Cowddn doe b a8 S Ll o fade
i o gy Sy aacins L il 5SS

O e 5 50,8) (F JSK8) el uato

o> Sl lp il e (es e xS0

S a3 Ve agly 5o e ol ol e Jake Condy
Sl a8 e a8 18 bl o )e aSUS
sy U g e Jaie 4250 Yo ausly Jlsb 55l (o905
L loasme U ol aiwlgs jaseds 3l e g 00 4> 0y
asgly S 0,0 L8 Cundg plen 4|y e diles gl

b g0 o o 5 S 0jlail Y o



AN IWAY Glewsl g 5lee I o lous F 090 (L) y9 (udnilyd jo g3

Los Vb op Joe &5 9) 95,8 Joe Bro S3ga)]
Iy 0s5 Jolw asl O JBlas> sl g 0lo oo plol 1) (gl
0,5 oo haas by (13 S gy, rawws oS Jb> o
g &b S ek e dhewsds 55w (59, 5l 9958
glpl gily uesly agly oS gow gl Jli8le 5 Langs
3o ply csle Canon7DIl Sl Jluous o yeo o
9 ol 50 (G0g03] 098 e 5l alols 1o 90 L egil; elis )|
woly b ool S8 g, axman 4 dges gliwl, o
9 3B ahais o Sml 4 bgpe a5 e 5l eeSly
(Vo eg)ysige g i ) (FUSD) ol asd )5 o

G5l gly waily Sy wsSlly (5 S eIl
Orsd 5 eoliiul bl 5558 S5 e 55 sNls
amio ;0 b ogel Gl ST 09,8 aldSS 5l gl el
L l58ley 5l ookl b 5wl Jasay (5l ppled JLg,8
WSS S e o B (pelad 0pols )5 8 6155
Seelals wosdly argly ()15 9 (0 S 598 e 35 e
VeV e agy5390 9 (8 @) S5 )18 (b)) 9590 o5
S sl YA (655 o 59, b goges] oI5 ol s
Wl ools 18 598 e | (g eniile Ve oalols jo oS
2o ol 4 laly alols b ¢ Sogajl (o aiz8 S 18
b by sbiwlioe 0N 9, owws 15,18 5 bails
olige 99,8 5 5l 5y

915 Spaliglo (9=l (6 oS3l ¥ S

5 5e0) S S Fogeil 0 yad lsiear g g pSesluil s)lys
(VNF o Kan
a ks e Sl sy 0 aidogesl (oY A es]
245 A e sz Ll 5l S e Gz S s
b b oogs S i L) e e b )
lagogasl 2,55, WS G S Oyen wmy
b S sl poe SO CBs b pegig S Sy abewga
Sl Oley e 9 09,5 S8 55 el ) sk 9 (Foges]
Jobs g3l szl e 5o (Fosasl ST i ol s
03051 95 Haeyl plzsl a4 ol b ols o s I, 05
03o3l 2 w9 4B Y0 LS5 50 b e 1S5 0 g
g ol i) b jelite colgul ol dide S
QRN SR JIL OV
plul and> 4w s ;o 5 aln 10 Soe 4 Ol el
L I R R S R VI VW C V- SRRt W

Jols S5 0550 JSTg5 030 ,5 plonil Ll Jlad e o2iS

ol szl sl hSs pBaw I g0 Shee 0]
ON S o Jols o a8 lie iS5l (6 S el (s
b boge3] & 0o S 12l o o cuity 1) 655l (3
@ 39,8 ] 5o 1y 0g3 Jolas a5 0 eads ools yb3gel
Oy S9y » Jlie sl S 1 RS agl g0 Due
lBaw J o (o e o)l jshaiedy oS laas>
A ol e g,y S lailiul g pSelail e S LSS
ol 2ol caz b aw b gogeil 0,65, i 5l S
YV (Gaall) oS 1l 1 yge;]
d Ll OB LSS gy 0o I G 605 kes (03]
hom s wols plmil bl 6l 1 psesl ol UL
GlP 65, b S sy J 608kee (905l ol il
b ool plowl je b Jsbo g yie e 003l (bpe &
ol Gy ke Sl st g 4w el 51



...... M&wwwﬁi Y?

S35 1y b amy wloee S350 sl ol o s Sl
S Jlws S 4 ) Ol (Ll g esls I3 s
il Sl jo Sl aw OMae piS Y ol
Blo O )ygons | (el Gl 5 A () 835 (S0905]
Sl S5 sy 1) 99 e o g Sl e B e 59,
oolwg] uaS F aiS oo s Bk 4y g 0ols 1,8 0
R ool b o Sogail iy 59y p (Bl ans
Slo ol 55 45 o 55 1 iz sl il 5 285
R e e S R
plml g0 2 (sly (o288 Sl yes (F S 05l

plnl Gl Ve Caw iz 0 S > 2 909 &S > Lz
A 4l Ve Cumdy pa o colid Gl e 8
SIS g (S5 dals JSTas yo mlS ol ad S
(VoY o)lugd) cépndy aloxl
Al o SBle e aw s Y el ol s
) ‘) 095 LngCA.wo 9 OQL:.MA%‘ )‘%O S99y é).é :°\>L‘:\Mﬁ‘
pad SG bl 5l (o g Al e () osbiw] S
SL oS b ooyd g aldS IE ode sl 5l sl
e daw SMae LS Y WS e SO0F g 4 ol

o5l Hled g, b ole 1,8 L eolis] cdb> o Sle

gl S I o1, 095 (o yed b g ad S 18 Jlgs a g,

(3) @
lg0 69y b ole I8 L esliws! cdls o Slu pw dw Pl 10 o0l | (Bl yuw s s 1l :F o
Ay (69 3 (Blw o dw soliuy] pilS 10 (il Sl jO Slw pw dw lS iz

Laidly
0o b Sy Shgg s Ggesl 5l Jol> b
g Wosls a 568

Joas yo L«zs;oj.o)"l g Olasin 4 be ozl

(&) (W)

dlay jo blaxul 5 Gheog jlol 25y 55 0 (s
o301 5 28,8 S8 Jdos 5 4325 3,50 YY) asews SPSS
Leosls &F O g5’“""|9 sl )9-‘4.-“ L] &5-1459).~)Lw
Jelos 5l Sluyes Sl sy pobite 4 s eolanul
dboﬁ)f O odwl Cewdds G’L“’ 4_....._;[_9_@ o> L)’“"L»")‘ﬁﬁs
chw Gaod opl 0 (umes 0l coliul (Budsd

b, L s aSe [0 gl e

75 9 J S 09,5 95 g S0905] S 900 wlatien oyl Bl il g (uSile ) Jouir

o S og 75 095 i

oo Gl it Silo) (3 sliwl Gl il £ o Sile)
e \AIE 70N Y/ e\ /YY (L) e
-10¥ VY-V Y VWAIA- /Y0 Gira sl 0
158 RN/ FYINOEAN S (5,555 038
“IVA YY/EYA- /Y \AZEAT (S 8893 el




Yy IWAY Glewsl g 5lee I o lous F 090 (L) y9 (udnilyd jo g3

=390 =S > aaly 5, Seslul 5l ol bl 4
9L g s > (5 0 Sdes L e (paSI

3,85 5929 095 93 sla S04 )]

0903l 9 09031 Sl 30 J S 9 (2,25 Gog S 50 (53503l 390 (Gl piio 8 yluiliw] B 2l g (uSilso ¥ Jguo

& Jrs e

0993l 0993 O9931m 0993l e 05,5
\PiPat. /20 Ya/AaE-. /7. VY AL DY YA/IYAE. VY (ab) Y cuin
OAANE /NS fIAYE-YS A7ARE RV AVA /- 0%/Y0 (o) o5 4w J
BIY £+ IYY AT F/FAL Y TARETIA2) () 639450 o) it 3903
VOEYEY/\ S VIOYEY 05 AV - £Y/F¥ VIVSEYY - (42 )9) b o cphSI sy 90 35, Aol
Y/ V- AY Y/F\E- /FY Y/EeE-VE YIYAL- 5+ (4 o = glassls (clas) by o ias -
BIY - %Y /5 - FIN-EY)Y - BIVEY /FR DIFFEY/FA (@) 515 osSTly

Fom 0so3lom 5 Ghm 50 0555 99 w55 9,Skes
s8ly o piie o Jg ols Glas (oaaS Sl ped Jlee!
aid odslice (gl e WS L e hos > 5 o5

¥ Jgu=)

SAlr 9 OgsS) et $Sen byo bl o

S slopie pled lp opei sl laul )l
M s (U 1+0) 555,550 Bekod 45 (g S0l
5 b ae A e ST Al o ) sl gne

5> 0 5o g gil ugdly b o Hos i by o (S (o590 (S5 > deld (B9 S (s Ao LS Y Jgu

& bolixe F o)Ll b Sk & 0 soliTas o JOrSos
e YV/YO OY/AYA \f o 2ol e
e VYV AR | (Cay985 ke 903l sins

ofeey* o/t NAZATS ) e wia:;; S Mb

- - VE/YaY YA las B
-IYY \YIYO INTINE Y o 2ol Joe
-/¥ A/F0 INMAR | (Cuy985 poiie) yg03l st

-IfY Vf YVI$ | oy 5 b @ ios >
- - YANY YA las
I*¥ oIvD V- Y/OY \ o 2ol oo
16Y 3 \YY/ - \ (Co 5955 o) (ygo3] i

-0 Y- Ny | o5 A
- - fY - YA las
[+« VOIY VYY/OY Y o 2ol Joe
[+ VP AV ) (Cuy985 peiie) 903l sin

[+ ¥ AR YFF ) laog,5 =5 o 5kec
- = AY/\ - YA Uas

o 3 915 ool sloiie o sy Sl ol piiS
u;\ C.:Lu Al oo lie t_g)\ok;‘;u el l) To oos

(P<1+0) o )5 loline &l psis 395

& ’ )
) lssne OB Ll lgsS Jedows 5 kel (303l b
S 0 Skes 5 b e pASEE (pmjg0 (IS akels o

Sl el Jleel 51 m geslom 9 G 50 09,5 90 O



...... LS oy yod asin il i YA

Jsliy, i 2l (slingl 228 Jlac] o sy o i &
b 6ol BT b 5l Yool o S o anals bl b
e e i s (s ko) G35 559 slaphul
S el el (ATl ) L, (Sl
ol gsezme jo (Voo ¥ )lugd) 0adiso (S5, (03,98
OBl Azl ;0 g oaldh IS A Cad 0,8 Jezd o3l
asls ioldl cplnle s o 1) (S5 asels il
Slgime ;o yusd uizmes 5 GdS plp 50 Jesd Ll
0)logS) wlse 052 Jldlbisle il oV
(Ve-f

50 a5 gl (gilule, o Wlgh co S Gl SLaSS
WSl )0 aizmed g Mg oo dbml ool oligS slacél
pr o8l (alisS wnlp (b o aF ol Suis ol
el ogilly jsboar 5, nl 5l 5 S ST e S5 sey
Jabe S5 > anels g Job (] o il ol Sene
il Yol ames o (Y2 1) oY 5 SOIS) a9
by o)lge Gl b b e (aSI (qwy9o (55> ansls
IRV g

G (Oldllas cwyp b oo Bes > b bL3 o
Sae (SYsb Sl el 4 U A Sledslllas 4 coudlys
‘Ju..a Cawd sML: oo)f R ‘sa.o.c o> P ‘) U‘“‘“‘S
sobdy a5 095 0l i cplplo les ST cw)pn Res
A8 e lie L8 ladion L) bl opl pedins

Soliwl mns wisls Hlas (Y- 0) FusY g yogm)Y
2 G Bl g o )0lsS 5 S jen )Lae
..))L.\S Al 9 0O Cox 55 9o 40 9_\‘) Jaa.o wa o>
Oen 5 Puigls, adlas I Jols bl uses
Cns S LGT § CanigST clae 2iS sl olas (Y- + %)
Mas e ‘@)La.c WJ JL,:O o9 J)L)J 6)‘“5&5‘M
ol LSS 6 st A5l

aS sl slas (Yoo V) ) g olp,lae SO
oaisS SHo3 g Koyt (Sl Jlgz> alae nS

4. Larsen & Lund
5. Rklund

Db o guad (Yo 2 A) ) Se § 7 yguilag> (YY)

S o yes aaliy atis Yo 5T (YY) |galsT
21y Glsgme Sl mls wsls 18wy 8 se
a0 Y. 9 ‘_JL:.BJ.».C )9L’L&f 9 als QL‘“" ;,.M,S ML)J.:
O 5 (gmilasz 8l el golo s ek
w90 ‘5»5).> Lol 9 )YL, R_JL«J Jam Wj (Y’ '/\)
e Pl ot (825 Al 5l e | b e (oSS
Wby 5l g &5, anls a5 ol plas @mls wo S
GlB 0j9 Jeos e 5 Gjg Jeod Sl g0 0 anS
Soley > g0 cpl (S5 Al molidl Ll cél
o b ool Ccavsry mls Sk 5l cwnly gl e

Hlas sloasly bl 5as 36 (V-0 ¥) ulosy
9S> JW (5 anels 59, p (PBle e an Seuib
Al jo 1) glo gme Solds bt piiS Sl el
Sple bYo dlex 1ol las isld w90 (S5 >
Ao goge;l olass 5 (5 kel drals jo glas 4 )lg5 oo s
O)L.::J‘ LQ)...Q.A.A gs'b))‘ 05:1.& 9 oolawl S,y90 L;..’).o.s JS.?B)J
3 IS a5 el o3l 5l ulogy Badod jo a5 oS
Soge 50 b ool wiil b g S5 Codgase
90 Codgasme glils ol 8l gs, n ol Guiow AT
YooY log) o S 12l e S8

Jol5 jobay Lawsl riS” SIS 580 05586 4> S
58S Yool a5 el ol slizel Lol el ots S o
5 Sl sl ) T5le 5l g6 g0 o obm) cel Ll
QW0 5 oo (55 el Liolbl 4y ponie 4T 0gd o omas
ISy L] S aS sy o0 Hhal a4 (Y00 ¥ o )luglS)
co |y Jhdly, g S8l Se¥lgSuny glizl ( Sl
Geolais! S a4 (Yoo F o)lussS) ams o 3 3L
Goys plp po alac Jd e Cuglas jo Jlix! als
oanlice 3)ls 3gzg 5> dals Luliw jo a5 inS
LD ceas Sl (VY o Sen g J5)5) 05 o0

1. McLean & Su
2. Nakamura
3. Johanson



Y4 IVAY Glawsl g ke I o lols oF 090 ¢ )y9 (smsilgs jo b9

A sl sy Jizle axmio o i &5 cul gl
5 ST oyl Swl LLS sy dmio 4o 5 0,l5
(1294 o)) San

Sae Yzl a5 cenl ol s Jlazsl LYo ales
oRIP o 4 (S5 aals g 039 (ST Ol s (e
iz, LS olul weSly yo jlolias pss il a5 axsls
LB 5ds slalpl b ond ool &l ks ol (ySee
Lol iz 0 o eoliul L3l b g edg e
Jlzo! peizen abls makis BB alols oglis
U el ailas oYU Col )y p 9550 2SS 05, 0
Sl 1 2 e (28 cnlpl amay lad 1) s il
398 Shp S5 a9 8 LSS sbm &S Si9e 0 &
o 4258 a5 5 il s £l Ly s oalitul
35 e Fdgtie Sege slaglis Yl

Slallas s b uios oyl gl o0,Skos b b3l o
"o (V10) Ol 5 Tl V1) (lSen 5 ot
(YV9) )52 g o 0l o0 guad (Y21 F) ) 4
D05 5 (5 anals p Slgh phal aiS b yn b
2B empp b (V10) ohlSen 5l (Sl plad
OB 5 Lodd 9 09,8 -y 5 i 9 Sbee iS5
5 Sote 1 (Sod (Jols p (28 586 () L (V1Y)
S50 G STy az 1.0 )15 1, A s s
5 S o 8kes o)) Glaggesl raizen 5 eslital
L 3sd oldlhe (5> o,les boair i
G (0 A5 Sygo pl 4 oLl Golas Lol axllas
by o3l po (Blo s aw oMac g9, p iS5
g Sl W8S Ojg0 GASIE (cujg3 (IS > Cudgucs
Paw J s I (5 0 Shee Dbyl )3 Geizen
oY e 503l 5 spe im0 Ses (g0
cel o9 4 598 Dldlhas acn  Jg el ooy colarul
b5y wload (5 o8 Slos 5l (ool gladiz 35t
@l oeizmen lo Slyes pol> G bl
g aS (Yoo )) o LlKee 3 "KL mls b o> gadss
Sor Al g iy oSles p iS b g p
g as (Y- o) Ken 5V¢;&3 g og alo, ool

3. Behm
4. Jarbas
5. Lima
6. Young
7. Beckett

Jaie agly bl sl Gl b gre 2ol oo
oz (Voo V Sen g ol aE) 98,8 e o
Sl ol jo yols dsdlas b ogzge Slllae slo plie
Condy > $3; 2 1y 28 ol il Sl o) o8
Sl yed 55U pole aslllas (J5 wlosls JI 5 (o) 2 5550
ol 0318 I3 ()2 090 | atie A (b o anS
Wlo i g9 & lyioe (Jleil JYs abox 5l ieen
S5 oyl Gl 09 Jate g iS Cow Odlac
aals az ST a5 0505 0)Lal 3 90 (nl 4 g oo uioron
o Il ol S el 00,5 oy il Sk 35 >
odgazte 4y | Lase a5 > aials a5 sl 009 slojlal
Al NS ,8G ae > 2 g Sl o

(Ve A) Qe 51058 (sSly gl b BLSI 5o
Lo SIS o980 Codgaze lylo ol 3l as” wisls las
W Galed a4 958 (b s i sl
SiSan 5 T Bk (A S 5 K
(osls) oily Lol almle a5 wis)S A5 (V- - A)
S5 dnels il b oond S olSl alol b
(adly ) 0 458 Sy Gl LA L) b e SIS (90
w9 S, aels a5 wisly Ll g Wb e elS
9 335 o s Jiig b amis 9 515 28 > S
aS wisls ylas Sldllas ol ggamme ;o (Yoo A o)) 4
ol Gl el b e (S pyps asls talS
oly S anels alS Gyb (el oele B
oy JedllpSe 958 Rl g gl eeSly 2l
Dy s

el pool o 30 (Al it s @ gl8g0 ale
S35 o (hn Sy gily ST g paslE (55 >
Slosan ALl Hlio sl 5 105 oo Jasl (5 S50
FB chp 9 Sl Sl g Sle e e DNlae
STl sl & &5 S (o Jlosl 5l 2 (25
OSes 5 S sede alis hd olo Ll
aegorme itS oS Jazml LYs 5 Sy ol (V99A
shlo ol ol anlen Ble pw 4w OMac
SIS S gl osSly 2 b e (SIS (o y90 Cudguze
Jate 55, » Mlae cnl 63,Shoe 25 s 4 oz

1. Sigward
2. Bell



...... S oy pod diid s S Y.

pas 5 WSS oy Caws 895 SUIG Wl Sl clls @
Sl g5 SlSa oL 251 & kel (s
(oldg) ams o GiliEl ) bl S > ol s
S Sdoe al i3l cnlpbs (Ve 8 plddgr g nd S
SIS (pay93 (IS 2 anels il g o ]y (55 >
aols Cusgame shyls o8l o me fate Sl yusS g
s | o (525D 50

OlFsr &5 0 Ses e Jleil B S0
2iS Slopes Gl (AU (prae sla, 5l Gl @
2ol Guel S as lasly 65,0 wibe
S8 g 2L GRlBl 6 e 228 50 sae
S st ol 55l il gl L)
Gl s Coglin jralS ( gac oaijloil sla STy
g alS JLil jo g g Sguge 9 SIS Jlatl 4 oeac
lo 5SS slaslagys JUl jo Jugead 9 S
(Ve ed) 3,5 oL

Sl i plosl a5 ol lis Gadios 5l sdel Cawoas mls

Slpds a5 Soge 50 Sl alily o goge;]l S5,
sanlie gil; wssly g b o os > ;0 5 kel Jlolias
ol guiss 5l el Cavos slaasl bl oo

5 b e S el g Cuzr &5 29,5 o sty
90 (&S > Cudgamme gl olEl o S > o Slee
D oolaiwl Ol jad aigS ol 5l asds

References

Baldon, G. (2012). “Effect of Functional Stabilization
Training on Lower Limb Biomechanics in
Women”. SportMedicine.44(1):135-45.

Beckett, R.J., Schneiker, K. (2009). “Effects of Static
Stretching on Repeated Sprint and Change of
Direction Performance”. Medicine and science in
sports and exercise 41(2): 444-50.

Behm, D.G., Blazevich, A.J., Kay, A.D. and McHugh,
M. (2016). “Acute effects of muscle stretching on
physical performance range of motion, and injury
incidence in healthy active individuals: a systematic
review”. Applied Physiology, Nutrition, and
Metabolism 40(1), 1-16.

iy g 590 p Swlial iS 3b
Oniione Al oo guenl wisgy wSlyy (S o Sles
oS 155 3, Shos 1y 1S ke 3l San 3gd
&5 hwsts o992 U plgiee 1) 0 8hee jo (A8 o
o Slalllas 45 Syes drg ooliil 50 LhiS Sgp
(Hae (grae «Seiadly ) (dlisee g, L plas
e aSy) o iS5 il L3 S o 1, ol
33 (S anals Cudgazme shilo G555 59 59, 5 pol>
Sop 398 Sllllas o5 590 ;0 el 48,5 ISCS Jade
shls olae p piS G551 (SKss (om)n @
S 358 Jade 3 a5 (BUsS
9 S el Sgre 4 Ol o 0 Shes Sgn SYS
» e S L gl oS o)Al e Sl
Aol Sl 5 e s oS b o oo
= by po b (ol Pl s Slaos
Pl L Jolie oS > ailej b Sae oo oo (ol
(§9—ae) Og- o (s0le i Ligy slacJld ol >
Ol o ails a5 cnl gole e Jige 0 S > (VYWAA
Al (b Jadte DI > sl 5l S L i Jade
5 g Jabe OB o (ornb aials 5l 61555 0 4 4z g5
A edaie Sl bl p s slac il coule g piy Sl
plsl sl b Ble (A slo)lizlo s pdySllasil ogas
Sl B5lg55 oLl o egad 4 il glac e
Sgdom Lol (P8I (wy90 (5> Cudgae aBl o0
4998 =y el alisie slac b plonl (b b e U
L 50 g i 053 (SIS (s g0 (ormb (el asals
L g U oghios Sl o cpl by (b (oo oSS

Bell, D.R., Padua, D.A., Clark M.A. (2008). “Muscle
strength and flexibility characteristics of people
displaying excessive medial knee displacement”.
Archives of physical medicine and rehabilitation.
89(7): 1323-1328.

Carpenter, J.E., Blasier R.B., Pellizzon, G, G. (1998).
“The effects of muscle fatigue on shoulder joint
position sense”. American Journal of Sports
Medicine. 26(2):262-265.

Caulfield, B.M., Crammond, T., O’Sullivan, A.,
Reynolds, S., Ward, T. (2004). “Altered ankle-
muscle activation during jump landing in
participants with functional instability of the ankle



A\l IVAY Glawsl g ke I o lols oF 090 ¢ )y9 (smsilgs jo b9

joint”. Journal of Sport Rehabilitation. 13(3): 189-
200.

Chaouachi, A., Padulo, J., Kasmi, S., Othmen, A.B.,
Chatra, M. and Behm, D.G. (2017).“Unilateral
static and dynamic hamstrings stretching increases
contralateral hip flexion range of motion”. Clinical
Physiology and Functiona. 37(1):23-29.

Clark, M. & Lucett, S. (2010). “NASM essentials of
corrective exercise training”. Lippincott Williams
&Wilkins.

dehcheshmeh, S.M., rahnama, N., dehcheshmeh
S.M.(2016). “Effect of 8 weeks’ neuromuscular
exercise on ankle joint proprioception on male
soccer players”. J Sport Rehabil 3(6):49-58.

Ghaffarinejad, F., Taghizadeh, SH., Mohammadi, F.
(2007). “Effect of static stretching of muscles
surrounding the knee on knee joint position sense”.
British Journal of Sports Medicine. 41(10):684-7.

Grieve, R., Cranston, A., Henderson, A., John, R,
Malone, G., Mayall, C. (2013). “The immediate
effect of triceps surae myofascial trigger point
therapy on restricted active ankle joint dorsiflexion
in recreational runners: A crossover randomized
controlled trial”. Journal of bodywork and
movement therapies. 17(4):453-6.

Guissard, 1. (2003). “Effect of static stretch training on
neural and mechanial propertes of the human
plantar flexor muscles neuromechanical adaptations
to stretch training” Muscle and Nerve. 29(2): 248-
259.

Hagins, M., Pappas, E., Kremenic, I., Orishimo, K.F.,
Rundle, A. (2007). “The effect of an inclined
landing surface on biomechanical variables during
a jumping task”.  Clinical Biomechanic.
22(9):1030-1036.

Herrington, L., Munro, A. (2010). “Drop jump landing
knee valgus angle; normative data in a physically
active population”. Physical Therapy in Sport.
11(2):156-159.

Hoch, M.C,, Murphy,D.F., Alosa,D.M.
(2012).“Dorsiflexion and dynamic postural control
deficits are present in those with chronic ankle
instability”. Journal of Science and Medicine in
Sport. 15(6): 574-579.

Hubbard, T.J., Hertel, J. (2006). “Mechanical
contributions to chronic lateral ankle instability”.
Sports Medicine. 36(3): 263-277.

Jarbas- Silva, J., Behm, D.G., Gomes, W.A., de
Oliveira Silva,F.H.D., Soares, E.G., Serpa, E.P.,
Vilela Junior, G.B., Lopes,C.R. and Marchetti, P.H.
(2015) “Unilateral plantar flexors static-stretching
effects on ipsilateral and contralateral jump
measures”. Journal of Sports Science & Medicine.
14, 315-321.

Johanson, M., Wooden, M. (2006). “Effects of
gastrocnemius stretching on ankle dorsiflexion and
time-to heel-off during the stance phase of gait”.
2006

Khaleghi-Panah, M., Sarafzadeh, J., Rezaeian, Z.S.
(2015). “The Effect of Six-weeks Home-based Toe-
in Walking Exercise on Single Leg Hope Test and
Figure of Eight Test Records in Subjects with

Anterior Cruciate Ligament Injury: Pilot Study”.J
Res Rehabil Sci. 11(2): 98-108.

Kirkendall, D.T., Garrett, W.E.(2000). “The anterior
cruciate ligament enigma: injury mechanisms and
prevention. Clinical orthopaedics and related
research, 372:164-168.

Kovac, M. (2006). “The argument against static
stretching before sport and Physical activity”.
Human Kinetics. 11(3): 6-8.

Kovacs, I., Tihanyi, J., Devita, P., Racz, L., Barrier, J.,
Hortobagyi, T. (1999). Foot placement modifies
kinematics and Kkinetics during drop jumping. Med
Sci Sports Exerc. 31(5):708-716.

Larsen, R., Lund, H., Christensen, R., Rogind, H.,
Sams, B.D. (2005). “Effect of static stretching of
quadriceps and hamstring muscles on knee joint
position sense”. Br J Sports Med. 39(1):43-6.

Letafatkar, A., Rajabi, R., Ebrahimi, E., Minoonejad,
H. (2015). “Effects of perturbation training on knee
flexion angle and quadriceps to hamstring
cocontraction of female athletes with quadriceps
dominance deficit: pre-post intervention study”.
The knee. 22: 230-236.

Lima, B.N., Lucareli P.R.G., Gomes, W.A., Silva, J.J.,
Bley, A.S., Hartigan, E.H. and Marchetti, P.H.
(2014).“The acute effects ofunilateral ankle plantar
flexors static-stretching on postural sway and
gastrocnemius muscle activity during single-leg
balance tasks”. Journal of Sports Science and
Medicine. 13: 564-570.

Magnusson, S.P., Aagaard, P., Nielson, J.J. (2000).
“Passive energy returns after repeated stretches of
the hamstring muscle tendon unit”. Medicine and
Science in Sports and Exercises. 32(6):1160-4.

Mahmoudi, Z. (2009).“Comparison of ground force
response forces, ankle inverting angles and knee
flexion in healthy female athletes with functional
ankle instability”. Master's Thesis. University of
Tehran, 23-28.

Masatoshi, N. (2012). “Effects of a four-week static
stretch training program on passive stiffness of
human Gastrocnemius muscle-tendon unit in vivo”.
European Journal of Applied Physiology.
112(7):2749-55.

McLean, S.G., Su, A., Bogert Van, AJ. (2003).
“Development and validation of a 3-D model to
predict knee joint loading during dynamic
movement”. Journal of biomechanical engineering.
125(6):864-74.

Myers, B.A., Jenkins, W.L., Killian C. Rundquist,
P.(2014) “Normative data for hop tests in high
school and collegiate basketball and soccer
players”. Int J Sports Phys Ther. 9(5): 596—603.

Nakamura Masatoshi (2012). “Effects of a four-week
static stretch training program on passive stiffness
of human gastrocnemius muscle-tendon unit in
vivo”. Eur J Appl Physiol. 2012 112(7):2749-55.

O'Brien, T.D., Reeves, N.D., Baltzopoulos, V., Jones,
D.A., Maganaris, C.N. (2009). “The effects of
agonist and antagonistmuscle activation on the knee
extension moment-angle relationship in adults and
children”. Eur J Appl Physiol. 106(6):849-56.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4196324/

...... M@WWW)JL vy

Phys Ther Sport. 7(2):93-100.

Powers, C.M. (2003). “The influence of altered lower-
extremity Kinematics on patellofemoral joint
dysfunction: a theoretical perspective”. Journal of
Orthopaedic &  Sports  Physical  Therapy.
33(11):639-646.

Proske, U., Gandevia, S.C. (2009). “The kinaesthetic
senses”. Journal of Physiology. 587(17):4139-46.
Richie, D.H. (2001). “Functional instability of the
ankle and the role of neuromuscular control: a
comprehensive review”. The journal of foot and

ankle surgery. 40(4):240-251.

Rklund, M.B., Backa, M.D., Crenshaw, A.G. (2006).
“Acute muscle stretching and shoulder position
sense”. Journal of Athletic Training. 41(3):270-4.

Self, B.P., Paine, D. (2001). “Ankle biomechanics
during four landing techniques”. Medicine and
science in sports and exercise. 33(8):138-144.

Sigward, S.M., Ota, S., Powers, C.M. (2008).
“Predictors of frontal plane knee excursion during a
drop land in young female soccer players”. Journal
of Orthopedic Sports Physical Therapy. 38(11):
661-667.

Suda, E.Y.,  Amorim,C.F., I.  Camargo,D.
(2009).“Influence of ankle functional instability on
the ankle electromyography during landing after
volleyball blocking”. Journal of Electromyography
and Kinesiology. 19(2): 84-93.

Tabrizi, P., Mcintyre, W., Quesnel, M., Howard, A.
(2000). “Limited dorsiflexion predisposes to
injuries of the ankle in children”. Journal of Bone
& Joint Surgery, British. 82(8):103-106.

Youdas, J.W., McLean, T.J., Krause, D.A., Hollman,
JH. (2009). “Changes in active ankle dorsiflexion
range of motion after acute inversion ankle sprain”.
Journal of sport rehabilitation. 18(3):358.

Youdas,W. (2003). “The Effect of Static Stretching of
the Calf Muscle-Tendon Unit on Active Ankle
Dorsiflexion Range of Motion”. Journal of
Orthopaedic &  Sports  Physical — Therapy.
33(7):408-417.

Young, W.B., Behm, D.G. (2003). “Effects of running,
static stretching and practice jumps on explosive
force production and jumping performance”. The
Journal of Sports Medicine and Physical Fitness.
43, 21-27.



