
N

Review

Received: February 29, 2012 Accepted: March 28, 2012
Address correspondence to: Dr. Hann-Chorng Kuo, Department of Urology, Buddhist
Tzu Chi General Hospital, 707, Section 3, Chung-Yang Road, Hualien, Taiwan
E-mail: hck@tzuchi.com.tw

Incont  Pelvic Floor Dysfunct 2012; 6(1):1-7

Recent Advances in the Application of Urodynamic Testing in Men -

A Review

Hann-Chorng Kuo, M.D.
Department of Urology, Buddhist Tzu Chi General Hospital and Tzu Chi University, Hualien, Taiwan

^äíÜçìÖÜ=íÜÉ=áåÅáÇÉåÅÉ=çÑ=ìêáå~êó=áåÅçåíáåÉåÅÉ=áå=ãÉå=áë=ÖÉåÉêJ
~ääó=ÅçåëáÇÉêÉÇ=íç=ÄÉ=ãìÅÜ=äçïÉê=íÜ~å=áå=ïçãÉåI=íÜÉ=áåÅáÇÉåÅÉ=çÑ=äçïÉê
ìêáå~êó=íê~Åí=ëóãéíçãë=EirqpF=áåÅäìÇáåÖ=çîÉê~ÅíáîÉ=Ää~ÇÇÉê=El^_F=áå
ãÉå=áåÅêÉ~ëÉë=ïáíÜ=~ÖÉ=xNzK=tçãÉå=~êÉ=ãçêÉ=äáâÉäó=íç=ÄÉ=~ÑÑÉÅíÉÇ=Äó
l^_=íÜ~å=ãÉåK=_çíÜ=ãÉå=~åÇ=ïçãÉå=ïáíÜ=ÄçíÜÉêëçãÉ=l^_=~êÉ=ëáÖJ
åáÑáÅ~åíäó=ãçêÉ=äáâÉäó=íç=ëÉÉâ=íêÉ~íãÉåíI=~åÇ=êÉéçêí=íÜÉ=äçïÉëí=äÉîÉäë=çÑ
ÜÉ~äíÜJêÉä~íÉÇ=èì~äáíó=çÑ=äáÑÉ=xOzK=oÉÅÉåí=ÅçåÅÉéíë=çÑ=ã~äÉ=áåÅçåíáåÉåÅÉ
Ü~îÉ=ëÜáÑíÉÇ=Ñêçã=ÄÉåáÖå=éêçëí~íáÅ=çÄëíêìÅíáçå=E_mlFI=Ää~ÇÇÉê=çìíäÉí
çÄëíêìÅíáçå=E_llF=~åÇ=éçëíJê~ÇáÅ~ä=éêçëí~íáÅ=ëìêÖÉêó=íç=çíÜÉê=Ää~ÇÇÉê
ÅçåÇáíáçåëK=líÜÉê=áãéçêí~åí=é~íÜçäçÖáÅ~ä=ÅçåÇáíáçåë=ëìÅÜ=~ë=åçÅíìêå~ä
ÉåìêÉëáë=~åÇ=éçëíJãáÅíìêáíáçå=ÇêáÄÄäáåÖ=~êÉ=~äëç=ÅäáåáÅ~ääó=êÉäÉî~åí=xPzK
eÉêÉáå=ïÉ=êÉîáÉï=êÉÅÉåí=~Çî~åÅÉë=áå=íÜÉ=~ééäáÅ~íáçå=çÑ=ìêçÇóå~ãáÅ
íÉëíáåÖ=Ñçê=áåîÉëíáÖ~íáçå=~åÇ=íêÉ~íãÉåí=çÑ=áåÅçåíáåÉåÅÉ=çê=êÉä~íÉÇ=irqp
áå=ãÉåK

rolavk^jf`=qbpqfkd=lc=abqorplo=lsbo^`qfsfqv
^ka=lsbo^`qfsb=_i^aabo=fk=jbk

fí=Ü~ë=ÄÉÉå=Éëíáã~íÉÇ=íÜ~í=OVKU=ãáääáçå=~Çìäíë=~ÖÉÇ=≥QM=óÉ~êë=áå
íÜÉ=råáíÉÇ=pí~íÉë=Ü~îÉ=ÄçíÜÉêëçãÉ=l^_=ëóãéíçãëK=qÜÉ=éêÉî~äÉåÅÉ
çÑ=l^_=ëóãéíçãë=~í=äÉ~ëí=?ëçãÉíáãÉë?=ï~ë=OTKOB=áå=ãÉå=xPzK=qÜÉ
éêÉî~äÉåÅÉ=çÑ=ãçÇÉê~íÉLëÉîÉêÉ=ìêáå~êó=áåÅçåíáåÉåÅÉ=ï~ë=QKRB=EVRB
ÅçåÑáÇÉåÅÉ=áåíÉêî~ä=x`fz=PKUI=RKQF=áå=ãÉåK=mêÉî~äÉåÅÉ=áåÅêÉ~ëÉÇ=ïáíÜ
~ÖÉ=Ñêçã=MKTB=EVRB=`f=MKQI=NKSF=~í=OM=íç=PQ=óÉ~êë=çäÇI=íç=NSKMB=EVRB
`f=NPKMI=NVKQF=~í=TR=óÉ~êë=çäÇ=çê=çäÇÉê=EéYMKMMNF=xQzK=^ãçåÖ=irqpI
ëíçê~ÖÉ=irqp=ï~ë=ãçêÉ=éêÉî~äÉåí=íÜ~å=îçáÇáåÖ=çê=éçëíJãáÅíìêáíáçå=irqp
áå=ãÉå=EQQKSBI=OUKRBI=~åÇ=NRKVBI=êÉëéÉÅíáîÉäóFK=qÜÉ=ãçëí=éêÉî~äÉåí
irqp=ï~ë=åçÅíìêá~=EPSKSBF=áå=ãÉå=xRzK=qÜÉêÉ=ï~ë=~=ëáÖåáÑáÅ~åí=åÉÖ~J
íáîÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ=éêÉíêÉ~íãÉåí=ãÉ~å=ëÅçêÉ=çå=íÜÉ=fåíÉêå~J
íáçå~ä=`çåëìäí~íáçå=çå=fåÅçåíáåÉåÅÉ=nìÉëíáçåå~áêÉI=pÜçêíJcçêã=~åÇ=íÜÉ
Ñáêëí=ëÉåë~íáçå=íç=îçáÇ=~åÇ=~=éçëáíáîÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ=ë~ãÉ
ëÅçêÉ=~åÇ=ã~ñáãìã=ÇÉíêìëçê=éêÉëëìêÉ=xSzK

jÉå=ïáíÜ=irqp=Åçããçåäó=ÉñéÉêáÉåÅÉ=ÅçÉñáëíáåÖ=ëíçê~ÖÉI=îçáÇáåÖI
~åÇ=éçëíãáÅíìêáíçå=ëóãéíçãë=xTz=irqpI=l^_I=ìêáå~êó=áåÅçåíáåÉåÅÉI
~åÇ=irqpL_ll=~êÉ=ÜáÖÜäó=éêÉî~äÉåí=ÅçåÇáíáçåëI=ÉãéÜ~ëáòáåÖ=íÜÉ=åÉÉÇ
Ñçê=ÅçãéêÉÜÉåëáîÉ=ìêçäçÖáÅ~ä=~ëëÉëëãÉåí=çÑ=irqp=áå=ãÉå=xTIUzK=qêÉ~íJ
ãÉåí=çéíáçåë=Ñçê=ìêáå~êó=áåÅçåíáåÉåÅÉ=~êÉ=ê~éáÇäó=Éñé~åÇáåÖK=fåáíá~ä
ã~å~ÖÉãÉåí=áåÅäìÇÉë=Ä~ëáÅ=Çá~ÖåçëíáÅ=íÉëíë=íç=ÉñÅäìÇÉ=~å=ìåÇÉêäóáåÖ
ÇáëÉ~ëÉ=çê=ÅçåÇáíáçå=ëìÅÜ=~ë=ìêáå~êó=íê~Åí=áåÑÉÅíáçåK=qêÉ~íãÉåí=áë=ãçëíäó
ÅçåëÉêî~íáîÉ=EäáÑÉëíóäÉ=áåíÉêîÉåíáçåëI=éÜóëáçíÜÉê~éóI=éÜóëáÅ~ä=íÜÉê~éóI
éÜ~êã~ÅçíÜÉê~éóF=~åÇ=áë=çÑ=~å=ÉãéáêáÅ~ä=å~íìêÉ=xVzK

l^_=~åÇ=ìêáå~êó=áåÅçåíáåÉåÅÉ=ëóãéíçã=ëÉîÉêáíó=éêçÖêÉëë=Çóå~ãáJ
Å~ääó=~åÇ=~êÉ=~äëç=ëìëí~áåÉÇ=çîÉê=íáãÉK=^äíÜçìÖÜ=ëóãéíçã=ëÉîÉêáíó
éêçÖêÉëëÉë=Çóå~ãáÅ~ääóI=Ñçê=ã~åó=áåÇáîáÇì~äëI=ëóãéíçãë=~äëç=éÉêëáëí
çîÉê=äçåÖ=íáãÉ=éÉêáçÇë=xNMzK=qÜÉ=çîÉê~ää=áåÅáÇÉåÅÉ=çÑ=ÇÉíêìëçê=çîÉê~Åíáîáíó
EalF=ï~ë=TSKNB=áå=ã~äÉ=l^_=é~íáÉåíëI=~åÇ=SPB=çÑ=ãÉå=ïáíÜ=ìêÖÉåÅó
El^_=ÇêóF=Ü~Ç=alI=ïÜáäÉ=VPB=çÑ=ãÉå=ïáíÜ=ìêÖÉåÅó=~åÇ=ìêÖÉåÅó=ìêáJ
å~êó=áåÅçåíáåÉåÅÉ=El^_=ïÉíF=Ü~Ç=alK=qÜÉêÉ=ï~ë=~=ÄÉííÉê=ÅçêêÉä~íáçå=áå
êÉëìäíë=ÄÉíïÉÉå=l^_=ëóãéíçãë=~åÇ=íÜÉ=ìêçÇóå~ãáÅ=Çá~Öåçëáë=çÑ=al
áå=ãÉå=íÜ~å=áå=ïçãÉåI=~åÇ=ãçêÉ=ëç=áå=l^_=ïÉí=íÜ~å=áå=l^_=Çêó=xNNzK
^=ÜáÖÜ=ìêÖÉåÅó=ëÉîÉêáíó=ëÅçêÉ=êÉÅçêÇÉÇ=áå=ÅçåàìåÅíáçå=ïáíÜ=~=îçáÇáåÖ
Çá~êó=~åÇ=l^_=ïÉí=ïÉêÉ=ëíêçåÖäó=~ëëçÅá~íÉÇ=ïáíÜ=ìêçÇóå~ãáÅ=al=xNOzK

al=áåîçäîÉë=ÉåÜ~åÅÉÇ=ÇÉíêìëçê=Åçåíê~Åíáçå=ëíêÉåÖíÜ=äÉîÉäëI=é~êJ
íáÅìä~êäó=áå=é~íáÉåíë=ïÜç=ÑÉÉä=ìêÖÉåÅóI=ëìÖÖÉëíáåÖ=ÇÉíêìëçê=Åçåíê~Åíáçå
îÉäçÅáíó=ã~ó=Ü~îÉ=~=êçäÉ=áå=Å~ìëáåÖ=ìêÖÉåÅó=~åÇ=ìêÖÉåÅó=ã~ó=Ü~îÉ=~
êçäÉ=áå=ÉåÜ~åÅáåÖ=~åÇ=ëìëí~áåáåÖ=áåîçäìåí~êó=îçáÇáåÖ=ÇÉíêìëçê=Åçåíê~ÅJ
íáçåë=áå=é~íáÉåíë=ïáíÜ=al=xNPzK=cáÑíóJíïç=çÑ=UQ=é~íáÉåíë=ïáíÜ=ÄÉåáÖå=éêçJ
ëí~íáÅ=ÜóéÉêéä~ëá~=E_meFJal=êÉéçêíÉÇ=ìêÖÉåÅóK=_me=é~íáÉåíë=ïáíÜ=al
ã~ó=åÉÖäÉÅí=ìêÖÉåÅó=ÄÉÅ~ìëÉ=çÑ=~Äåçêã~ä=Ää~ÇÇÉê=ëÉåë~íáçåI=çê=åÉJ
Ö~íÉ=íÜÉ=ëóãéíçã=Äó=ëìÄÅçåëÅáçìë=ëéÜáåÅíÉê=Åçåíê~Åíáçå=íç=~Äçêí=íÜÉ
çîÉê~Åíáîáíó=xNQzK=qÜÉ=Ñáêëí=ëÉåë~íáçå=ê~íáç=~åÇ=Ää~ÇÇÉê=ìêÖÉåÅó=îÉäçÅáíó
ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åíäó=ÅçêêÉä~íÉÇ=ïáíÜ=íÜÉ=rêÖÉåÅó=mÉêÅÉéíáçå=pÅçêÉK

rêçÇóå~ãáÅ=î~êá~ÄäÉë=ÅçêêÉä~íÉÇ=ïáíÜ=Ää~ÇÇÉê=ëÉåë~íáçå=èìÉëíáçåJ
å~áêÉ=ëÅçêÉë=~åÇ=ã~ó=ÄÉ=~å=çÄàÉÅíáîÉ=ãÉíÜçÇ=íç=~ëëÉëë=ëÉåëçêó=ÇóëJ
ÑìåÅíáçå=xNRzK=fåÅêÉ~ëÉÇ=Ää~ÇÇÉê=ëÉåë~íáçå=ïáíÜçìí=al=çÅÅìêë=ã~áåäó
áå=éÉêáéÜÉê~ä=~åÇ=ÅÉåíê~ä=ëÉåëçêó=é~íÜï~ó=äÉëáçåëI=~ë=ïÉää=~ë=áå=Ä~ë~ä
Ö~åÖäá~=äÉëáçåë=~åÇ=éëóÅÜçÖÉåáÅ=Ää~ÇÇÉê=ÇóëÑìåÅíáçåK=oÉÇìÅÉÇ=Ää~ÇJ
ÇÉê=ëÉåë~íáçå=áë=ÇÉÑáåÉÇ=~ë=~=Ää~ÇÇÉê=îçäìãÉ=~í=íÜÉ=Ñáêëí=ëÉåë~íáçå
[PMM=ãiK=fåÅêÉ~ëÉÇ=Ää~ÇÇÉê=ëÉåë~íáçå=áë=ÇÉÑáåÉÇ=~ë=~=Ää~ÇÇÉê=îçäìãÉ
~í=íÜÉ=Ñáêëí=ëÉåë~íáçå=YNMM=ãiK=kÉìêçé~íÜáÉë=~êÉ=íÜÉ=ãçëí=Åçããçå
Å~ìëÉ=çÑ= êÉÇìÅÉÇ=Ää~ÇÇÉê=ëÉåë~íáçå= EPPKPBJQPKUB= áå=Çá~ÄÉíáÅ
åÉìêçé~íÜóK=få=Åçåíê~ëíI=ãóÉäçé~íÜáÉë=~êÉ=íÜÉ=ãçëí=Åçããçå=Å~ìëÉ=çÑ
áåÅêÉ~ëÉÇ=Ää~ÇÇÉê=ëÉåë~íáçå=ïáíÜçìí=al=EORKMBJQMKMB=áå=ëéáå~ä=Ñçêãë
çÑ=ëóëíÉãáÅ=äìéìë=ÉêóíÜÉã~íçëìëI=pàçÖêÉåDë=ëóåÇêçãÉF=xNSzK

fÇáçé~íÜáÅ=ÇÉíêìëçê=ìåÇÉê~Åíáîáíó=áãéäáÉë=~=íïçJëí~ÖÉ=ÇÉîÉäçéãÉåí
xNTzK=m~íáÉåíë=ïáíÜ=íÜáë=ÅçåÇáíáçå=ÅçìäÇ=ÄÉ=ÇáîáÇÉÇ=áåíç=P=ÖêçìéëK=dêçìé
NI=ïáíÜ=~=äçï=ã~ñáãìã=éçëëáÄäÉ=ÇÉíêìëçê=Åçåíê~Åíáçå=îÉäçÅáíóI=äçï
áëçîçäìãÉíêáÅ=ÇÉíêìëçê=éêÉëëìêÉ=~åÇ=~=Ää~ÇÇÉê=ÉãéíóáåÖ=ÉÑÑáÅáÉåÅó=äÉëë
íÜ~å=STBI=Öêçìé=OI=ïáíÜ=~=äçï=ã~ñáãìã=éçëëáÄäÉ=ÇÉíêìëçê=Åçåíê~Åíáçå
îÉäçÅáíóI=äçï=áëçîçäìãÉíêáÅ=ÇÉíêìëçê=éêÉëëìêÉ=~åÇ=~=Ää~ÇÇÉê=ÉãéíóáåÖ
ÉÑÑáÅáÉåÅó=çÑ=STB=çê=ÖêÉ~íÉêI=~åÇ=Öêçìé=P=ïáíÜ=~=äçï=ã~ñáãìã=éçëJ
ëáÄäÉ=ÇÉíêìëçê=Åçåíê~Åíáçå=îÉäçÅáíóI=åçêã~ä=áëçîçäìãÉíêáÅ=ÇÉíêìëçê=éêÉëJ
ëìêÉ=~åÇ=~=Ää~ÇÇÉê=ÉãéíóáåÖ=ÉÑÑáÅáÉåÅó=çÑ=STB=çê=ÖêÉ~íÉê=xNUzK

aìêáåÖ=ÑáääáåÖ=ÅóëíçãÉíêóI=êÉÅí~ä=Åçåíê~Åíáçåë=~êÉ=ÑêÉèìÉåíäó=ÇÉJ
íÉÅíÉÇI=Äìí=íÜÉáê=ÅäáåáÅ~ä=ëáÖåáÑáÅ~åÅÉ=Ü~ë=åçí=ÄÉÉå=áåîÉëíáÖ~íÉÇK=_ä~ÇJ
ÇÉê=Åçãéäá~åÅÉ=ï~ë=ÇÉÅêÉ~ëÉÇ=~åÇ=Ää~ÇÇÉê=íê~ÄÉÅìä~íáçåë=ïÉêÉ=ãçêÉ
Åçããçå=áå=é~íáÉåíë=ïáíÜ=êÉÅí~ä=Åçåíê~ÅíáçåëK=qÜÉ=çÅÅìêêÉåÅÉ=çÑ=êÉÅí~ä



O

Review

Åçåíê~Åíáçåë=ï~ë=ÅçêêÉä~íÉÇ=ïáíÜ=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=ÅÉêÉÄêçî~ëÅìä~ê
~ÅÅáÇÉåíë=áå=ãÉåI=áåÇáÅ~íáåÖ=~å=áåí~Åí=êÉÑäÉñ=~êÅ=~åÇ=Åêçëë=í~äâ=ÄÉJ
íïÉÉå=íÜÉ=äçïÉê=ìêáå~êó=íê~Åí=~åÇ=äçïÉê=ÄçïÉä=íê~Åí=xNVzK=^ãÄìä~íçêó
ìêçÇóå~ãáÅë=áë=íÜÉ=ãçëí=ëÉåëáíáîÉ=íççä= íç=ÇÉíÉÅí=çê=ÉñÅäìÇÉ=alK
qÜÉêÉÑçêÉI=íÜÉ=ãÉíÜçÇ=áë=î~äì~ÄäÉ=ïÜÉå=~ää=çíÜÉê=Çá~ÖåçëíáÅ=ãÉ~åë
Ü~îÉ=Ñ~áäÉÇ=íç=ÇÉíÉÅí=íÜÉ=ìåÇÉêäóáåÖ=äçïÉê=ìêáå~êó=íê~Åí=ÇóëÑìåÅíáçå=xOMzK

irqp=áå=ãÉå=áë=ÜáÖÜäó=éêÉî~äÉåí=xPIQz=~åÇ=ëíçê~ÖÉ=irqp=áë=ãçêÉ
éêÉî~äÉåí=íÜ~å=îçáÇáåÖ=çê=éçëíãáÅíìêáíáçå=ëóãéíçãë=xRzK=^äíÜçìÖÜ=l^_
ïÉí=áë=ìëì~ääó=~ëëçÅá~íÉÇ=ïáíÜ=ìêçÇóå~ãáÅ=alI=l^_=ëóãéíçãë=ãáÖÜí
áåîçäîÉ=çíÜÉê=Ää~ÇÇÉê=ÇóëÑìåÅíáçåë=çê=çìíäÉí=ÇáëçêÇÉêëK=fåáíá~ä=íêÉ~íãÉåí
Ä~ëÉÇ=çå=éêÉÇçãáå~åí=ëóãéíçãë=ïáíÜçìí=ìêçÇóå~ãáÅ=íÉëíáåÖ= áë
ÉåÅçìê~ÖáåÖI=Äìí=~=ìêçÇóå~ãáÅ=íÉëí=áë=êÉÅçããÉåÇÉÇ=ïÜÉå=íÜÉ=áåáíá~ä
ã~å~ÖÉãÉåí=Ñ~áäë=íç=êÉëçäîÉ=ëíçê~ÖÉ=irqpK

iltbo=rofk^ov=qo^`q=pvjmqljp=obi^qba=ql
_i^aabo=avpcrk`qflk

qÜÉ=éêÉî~äÉåÅÉ=çÑ=áåÅçåíáåÉåÅÉ=ê~åÖÉë=Ñêçã=NNB=íç=PQB=~ãçåÖ
ÅçããìåáíóJÇïÉääáåÖ=ãÉå=[=çê=ZSR=óÉ~êë=çäÇK=_meJêÉä~íÉÇ=áåÅçåíáåÉåÅÉ
ã~ó=ÄÉ=êÉä~íÉÇ=íç=éêçÖêÉëëáçå=çÑ=_me=çê=ÅçìäÇ=ÄÉ=~=éçëíëìêÖáÅ~ä=ÅçãJ
éäáÅ~íáçå=xONzK=páÖåáÑáÅ~åíäó=ãçêÉ=é~íáÉåíë=ENQBF=êÉéçêíÉÇ=êÉÇìÅÉÇ
ëÉñì~ä=~Åíáîáíó=~åÇ=ÇÉÅêÉ~ëÉÇ=ÉåàçóãÉåí=çÑ=ëÉñì~ä=~Åíáîáíó=ÄÉÅ~ìëÉ=çÑ
irqpI=~åÇ=ëáÖåáÑáÅ~åíäó=ÑÉïÉê=Å~ëÉë=ïÉêÉ=ë~íáëÑáÉÇ=ïáíÜ=íÜÉáê=ëÉñ=äáîÉë
Åçãé~êÉÇ=ïáíÜ=Åçåíêçäë=xOOzK

^ãçåÖ=NIQNU=ãÉå=áåîÉëíáÖ~íÉÇ=EãÉÇá~å=~ÖÉW=SP=óêFI=USQ=ESMKVBF
Ü~Ç=alK=få=ìåáî~êá~íÉ=~å~äóëáëI=ãÉå=ïáíÜ=al=ïÉêÉ=ëáÖåáÑáÅ~åíäó=çäÇÉêI
~åÇ=Ü~Ç=ãçêÉ=çÄëíêìÅíáçåI=ä~êÖÉê=éêçëí~íÉëI=ÜáÖÜÉê=áêêáí~íáîÉ=fåíÉêå~J
íáçå~ä=mêçëí~íÉ=póãéíçãë=pÅçêÉ=EfmppF=ëìÄëÅçêÉëI=~=äçïÉê=îçáÇáåÖ
îçäìãÉ=çå=ÑêÉÉ=ìêçÑäçïãÉíêóI=~åÇ=~=äçïÉê=Ää~ÇÇÉê=Å~é~Åáíó=çå=ÅóëíçãÉJ
íêó=íÜ~å=ãÉå=ïáíÜçìí=alK=få=é~íáÉåíë=ïáíÜ=ÅäáåáÅ~ä=_meI=al=ï~ë=áåÇÉJ
éÉåÇÉåíäó=~ëëçÅá~íÉÇ=ïáíÜ=~ÖÉ=~åÇ=_ll=xOPzK

irqp=áë=åçí=Éèì~ä=íç=_ll=ÇìÉ=íç=_meI=óçìåÖ=ãÉå=éêÉëÉåíáåÖ=ïáíÜ
irqp=Ü~îÉ=ÇáÑÑÉêÉåí=ìåÇÉêäóáåÖ=ÉíáçäçÖáÉë=íÜ~å=çäÇÉê=ãÉåK=rêçÇóå~ãáÅ
ëíìÇó=áë=ìëÉÑìä=áå=íÜÉ=Éî~äì~íáçå=çÑ=íÜáë=Öêçìé=çÑ=é~íáÉåíëK=^Äåçêã~ä
ìêçÇóå~ãáÅë=ëíìÇó=î~êá~ÄäÉë=ïÉêÉ=åçíÉÇ=áå=PS=ETOBF=çÑ=RM=óçìåÖ=ãÉå
áå=çåÉ=ëíìÇóI=áåÅäìÇáåÖ=al=áå=V=ENUBFI=ÇÉíêìëçê=ìåÇÉê~Åíáîáíó=EarFL
~Åçåíê~Åíáäáíó=áå=R=ENMBF=~åÇ=_ll=áå=ON=EQOBFK=cçìêíÉÉå=EOUBF=Ü~Ç
éêáã~êó=Ää~ÇÇÉê=åÉÅâ=ÇóëÑìåÅíáçå=~åÇ=ÑáîÉ=ENMBF=Ü~Ç=_me=xOQzK

irqp=Å~å=êÉëìäí=Ñêçã=~=ÅçãéäÉñ=áåíÉêéä~ó=çÑ=é~íÜçéÜóëáçäçÖáÅ=ÑÉ~J
íìêÉë=íÜ~í=Å~å=áåÅäìÇÉ=Ää~ÇÇÉê=ÇóëÑìåÅíáçå=~åÇ=Ää~ÇÇÉê=çìíäÉí=ÇóëJ
ÑìåÅíáçå=ëìÅÜ=~ë=_ml=çê=éççê=êÉä~ñ~íáçå=çÑ=íÜÉ=ìêÉíÜê~ä=ëéÜáåÅíÉêK=^Äçìí
çåÉ=íÜáêÇ=çÑ=ãÉå=ïáíÜ=irqp=ïÜç=ïÉêÉ=çäÇÉê=íÜ~å=RR=óÉ~êë=çÑ=~ÖÉ=Ü~Ç
_mlK=m~íáÉåíë=óçìåÖÉê=íÜ~å=RR=óÉ~êë=çäÇ=ïÉêÉ=ãçêÉ=äáâÉäó=íç=Ü~îÉ=éççê
êÉä~ñ~íáçå=çÑ=íÜÉ=ìêÉíÜê~ä=ëéÜáåÅíÉê=~ë=~=äáâÉäó=Å~ìëÉ=çÑ=irqp=xORzK=få=~
Öêçìé=çÑ=ãÉå=ïáíÜ=irqp=~åÇ=ëã~ää=éêçëí~íÉë=EãÉ~å=éêçëí~íÉ=îçäìãÉ
OVKO=HLJ=TKO=ãi=~åÇ=ãÉ~å=fmpp=NPKR=HLJ=QKSF=_ll=ï~ë=íÜÉ=ã~áå=ÑáåÇáåÖI
~ÑÑÉÅíáåÖ=QO=ERMKMBF=é~íáÉåíëI=ÑçääçïÉÇ=Äó=ar=áå=QN=EQUKUBF=~åÇ=al=áå
OU=EPPKPBF=é~íáÉåíëK=qÜÉ=êÉëìäíë=ÉãéÜ~ëáòÉ=íÜÉ=î~äìÉ=çÑ=ìêçÇóå~ãáÅë
áå=íÜáë=éçéìä~íáçåI=ÉëéÉÅá~ääó=ïÜÉå=áåî~ëáîÉ=íêÉ~íãÉåíë=~êÉ=ÄÉáåÖ=ÅçåJ
ëáÇÉêÉÇ=xOSzK

oÉÅÉåí=ëíìÇáÉë=Ü~îÉ=ÇÉãçåëíê~íÉÇ=íÜÉ=íáãÉ=íç=Ñäçï=áë=~å=ÉÑÑÉÅíáîÉ
ìêçÑäçãÉíêáÅ=é~ê~ãÉíÉê=ÇÉãçåëíê~íáåÖ=ìêáå~êó=ÜÉëáí~åÅó=xOTzK=tÜÉå
Éî~äì~íáåÖ=ìêçÑäçïãÉíêó=áå=ÉäÇÉêäó=ã~äÉ=é~íáÉåíë=ïáíÜ=irqpI=êÉä~íáîÉäó
ëíêçåÖ=êÉä~íáçåëÜáéë=ïÉêÉ=ÑçìåÇ=ÄÉíïÉÉå=íÜÉ=~îÉê~ÖÉ=Ñäçï=ê~íÉ=~åÇ
ëÅçêÉë=çÑ=áåíÉêãáííÉåÅóI=ïÉ~â=ëíêÉ~ã=~åÇ=íçí~ä=~åÇ=îçáÇáåÖ=ëóãéíçã
ëÅçêÉëI=ëìÖÖÉëíáåÖ=íÜ~í=íÜÉ=íáãÉJÇÉéÉåÇÉåí=ÑìåÅíáçå=áå=ãáÅíìêáíáçå=áåJ
íÉêÑÉêÉë=ïáíÜ=íÜÉ=ã~åáÑÉëí~íáçå=çÑ=irqp=áå=ÉäÇÉêäó=ãÉå=ïÜç=Ü~îÉ=ÄçêJ

ÇÉêäáåÉ=çê=é~íÜçäçÖáÅ=ã~ñáãìã=Ñäçï=ê~íÉë=xOUzK
få=~=êÉíêçëéÉÅíáîÉ=ëíìÇó=çÑ=PUQ=é~íáÉåíë=çåÉ=óÉ~ê=~ÑíÉê=íÜÉó=Ü~Ç

ìåÇÉêÖçåÉ=íê~åëìêÉíÜê~ä=êÉëÉÅíáçå=çÑ=íÜÉ=éêçëí~íÉ=EqromF=Ñçê=ëóãéJ
íçã~íáÅ=ÄÉåáÖå=éêçëí~íáÅ=Éåä~êÖÉãÉåíI=pÉâá=Éí=~ä=ëÜçïÉÇ=íÜ~í=íÜÉ
Ä~ëÉäáåÉ=al=åÉÖ~íáîÉäó=~ÑÑÉÅíÉÇ=çìíÅçãÉë=~ë=~ëëÉëëÉÇ=Äó=íÜÉ=fmpp
~åÇ=èì~äáíó=çÑ=äáÑÉ=áåÇÉñ=xOVzK=eçïÉîÉêI=áå=~åçíÜÉê=ëíìÇóI=VRB=çÑ=ãÉå
Ü~Ç=áãéêçîÉÇ=Ñäçï=ê~íÉë=NO=ãçåíÜë=~ÑíÉê=qrom=êÉÖ~êÇäÉëë=çÑ=ïÜÉíÜÉê
íÜÉó=Ü~Ç=~=éêÉçéÉê~íáîÉ=ìêçÇóå~ãáÅ=Çá~Öåçëáë=çÑ=_ll=~åÇ=Ää~ÇÇÉê
ÇóëÑìåÅíáçåK=qÜÉ=êÉëìäíë=ëìÖÖÉëí=ìêçÇóå~ãáÅ=ëíìÇó=ÇçÉë=åçí=áãéêçîÉ
íÜÉ=çìíÅçãÉ=~ÑíÉê=qrom=xPMzK

^ÑíÉê=Üçäãáìã=ä~ëÉê=ÉåìÅäÉ~íáçå=çÑ= íÜÉ=éêçëí~íÉI=OV=é~íáÉåíë
ENSKOBF=Ü~Ç=ÇÉ=åçîç=ìêáå~êó=áåÅçåíáåÉåÅÉI=ãçëí=çÑ=ïÜáÅÜ=êÉëçäîÉÇ=ïáíÜáå
NJS=ãçåíÜëX=íÜÉ=ã~ñáãìã=ìêÉíÜê~ä=ÅäçëìêÉ=éêÉëëìêÉ=çå=Ä~ëÉäáåÉ
ìêçÇóå~ãáÅë=ï~ë=~å=áåÇÉéÉåÇÉåí=éêÉÇáÅíçê=çÑ=ÇÉ=åçîç=ìêáå~êó=áåÅçåJ
íáåÉåÅÉ=~ÑíÉê=ëìêÖÉêó=xPNzK=rêçÇóå~ãáÅë=ëíìÇó=ï~ë=ìëÉÇ=íç=~ëëÉëë=ÑìåÅJ
íáçå~ä=çìíÅçãÉë=ÑçääçïáåÖ=éÜçíçëÉäÉÅíáîÉ=î~éçêáò~íáçå=çÑ=íÜÉ=éêçëí~íÉK
^ää=é~íáÉåíë=ëÜçïÉÇ=ëáÖåáÑáÅ~åí=áãéêçîÉãÉåí=áå=íÜÉ=fmpp=áå=ìêáå~êó=éÉ~â
Ñäçï=~åÇ=ÇÉíêìëçê=éêÉëëìêÉ=~í=éÉ~â=ÑäçïK=aÉíêìëçê=Åçåíê~Åíáäáíó=ï~ë=~äëç
åçí=~ÑÑÉÅíÉÇ=áå=~åó=é~íáÉåíë=xPOzK

rêçÇóå~ãáÅë=ëíìÇó=ëÜçìäÇ=ÄÉ=ìëÉÇ=Ñçê=áåîÉëíáÖ~íáçå=çÑ=åÉï=íêÉ~íJ
ãÉåí=ãçÇ~äáíáÉë=~åÇ=Éëí~ÄäáëÜãÉåí=çÑ=Çá~ÖåçëÉë=ïÜÉåÉîÉê=íÜÉó=~êÉ=áå
ÇçìÄíK=rêçÇóå~ãáÅë=ëíìÇó=ÇçÉë=åçí=~ééÉ~ê=íç=ÄÉ=åÉÅÉëë~êó=ÄÉÑçêÉ
éÉäîáÅ=Ñäççê=ãìëÅäÉ=íê~áåáåÖI=ãÉÇáÅ~ä=íêÉ~íãÉåí=çÑ=irqpL_ml=çê=l^_I
ëìêÖáÅ~ä=íêÉ~íãÉåí=çÑ=éêáã~êó=ÑÉã~äÉ=ëíêÉëë=ìêáå~êó=áåÅçåíáåÉåÅÉ=EprfF
çê=éêçä~éëÉ=xPPzK=páäçÇçëáå=~ééÉ~êë=íç=áãéêçîÉ=al=~åÇ=íÜÉ=çÄëíêìÅíáçå
Öê~ÇÉ=áå=é~íáÉåíë=ïáíÜ=_meK=táíÜ=ëáäçÇçëáå=íêÉ~íãÉåíI=irqp=ÅçìäÇ=ÄÉ
ã~å~ÖÉÇ=ÉÑÑÉÅíáîÉäó=Ñçê=ãçêÉ=íÜ~å=~=óÉ~ê=áå=~í=äÉ~ëí=QQB=çÑ=íÜÉ=é~íáÉåíë
xPQzK

rêçÇóå~ãáÅ=íÉëíáåÖ=áë=ÑêÉèìÉåíäó=ìëÉÇ=íç=Éî~äì~íÉ=íÜÉ=íÜÉê~éÉìíáÅ
ÉÑÑÉÅíë=çÑ=éÜ~êã~ÅçäçÖáÅ~ä=íêÉ~íãÉåí=çå=al=çê=l^_K=^=ëáÖåáÑáÅ~åí=áåJ
ÅêÉ~ëÉ=áå=Ää~ÇÇÉê=Å~é~Åáíó=ÇìêáåÖ=ÅóëíçãÉíêáÅ=ëíìÇó=ï~ë=ëÜçïå=çåäó
áå=é~íáÉåíë=ïáíÜ=alK=eçïÉîÉêI=åç=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=áãéêçîÉãÉåí
ï~ë=ëÜçïå=áå=é~íáÉåíë=ïáíÜçìí=alK=fí=áë=áãéçêí~åí=íç=ÅçåÇìÅí=~=ìêçÇóJ
å~ãáÅ=ëíìÇó=áå=é~íáÉåíë=ïáíÜ=l^_I=íç=ÅÜÉÅâ=Ñçê=alK=qêÉ~íãÉåí=ïáíÜ
ëçäáÑÉå~Åáå=ï~ë=ëÜçïå=íç=ÄÉ=ÉÑÑÉÅíáîÉ=çåäó=áå=é~íáÉåíë=ïáíÜ=áåîçäìåí~êó
ÇÉíêìëçê=Åçåíê~Åíáçåë=çå=ÅóëíçãÉíêáÅ=ëíìÇó=xPRzK

låÉ=ëíìÇó=~ëëÉëëáåÖ=ïÜÉíÜÉê=ìêçÇóå~ãáÅë=áë=~=éêÉêÉèìáëáíÉ=Ñçê
íÜÉ=íêÉ~íãÉåí=çÑ=l^_=êÉîÉ~äÉÇ=íÜ~í=ìêçÇóå~ãáÅë=ëí~íìë=ÅçìäÇ=åçí=éêÉJ
ÇáÅí=íêÉ~íãÉåí=çìíÅçãÉë=ÄÉíïÉÉå=é~íáÉåíë=íêÉ~íÉÇ=ïáíÜ=íçäíÉêçÇáåÉJbo
çê=~=éä~ÅÉÄçK=qÜÉ=~ìíÜçêë=êÉéçêíÉÇ=íÜ~í=~åíáÅÜçäáåÉêÖáÅ=íêÉ~íãÉåí=ã~ó
ÄÉ=áåáíá~íÉÇ=áå=é~íáÉåíë=ïáíÜ=l^_=ëóãéíçãë=ïáíÜçìí=íÜÉ=åÉÉÇ=Ñçê=ìêçÇóJ
å~ãáÅë=ëíìÇáÉë=xPSzK

^å=~ëëÉëëãÉåí=çÑ=åÉìêçÖÉåáÅ=Ää~ÇÇÉê=ÇóëÑìåÅíáçå=áå=é~íáÉåíë=ïáíÜ
ëéáå~ä=ÅçêÇ=áåàìêóI=ëÜçïÉÇ=íÜ~í=NUKUB=çÑ=é~íáÉåíë=ìåÇÉêïÉåí=ëìêÖÉêó=áå
~=äçåÖ=íÉêã=ÑçääçïJìéK=cçê=éêçíÉÅíáçå=çÑ=íÜÉ=ìééÉê=ìêáå~êó=íê~Åí=~åÇ
ã~áåíÉå~åÅÉ=çÑ=ÅçåíáåÉåÅÉI=êÉÖìä~ê=ìêçÇóå~ãáÅ=ÑçääçïJìé=áë=ï~êê~åíÉÇ
xPTzK=^=ÇÉíêìëçê=äÉ~â=éçáåí=éêÉëëìêÉ=çÑ=ãçêÉ=íÜ~å=TR=ÅãeOl=ï~ë=ÑçìåÇ
íç=ÄÉ=~=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=êáëâ=Ñ~Åíçê=EéZMKMQF=Ñçê=ìééÉê=ìêáå~êó
íê~Åí=ÇÉíÉêáçê~íáçå=áå=é~íáÉåíë=ïáíÜ=åÉìêçÖÉåáÅ=ÇÉíêìëçê=çîÉê~Åíáîáíó=xPUzK

j~äÉ=irqp=ã~ó=çêáÖáå~íÉ=Ñêçã=Ää~ÇÇÉê=ÇóëÑìåÅíáçå=çê=Ää~ÇÇÉê
çìíäÉí=ÇáëçêÇÉêëK=al=~åÇ=ìêÉíÜê~ä=ëéÜáåÅíÉê=ÇóëÑìåÅíáçå=ëÜçìäÇ=~äëç=ÄÉ
ÅçåëáÇÉêÉÇ=áå=óçìåÖ=ãÉå=ïáíÜ=irqp=çê=ëã~ää=éêçëí~íÉëK=rêçÇóå~ãáÅ
íÉëíáåÖ=áë=áåÇáÅ~íÉÇ=ÉëéÉÅá~ääó=ïÜÉå=ã~äÉ=é~íáÉåíë=ïáíÜ=irqp=~êÉ=êÉ~Çó
íç=ìåÇÉêÖç=áåî~ëáîÉ=íÜÉê~éó=Ñçê=irqpI=ëìÅÜ=~ë=qrom=çê=ä~ëÉê=éêçëí~íÉÅJ
íçãóK=jçêÉ=ÅäáåáÅ~ääó=çÄàÉÅíáîÉ=é~ê~ãÉíÉêë=ëÜçìäÇ=ÄÉ=áåîÉëíáÖ~íÉÇ=íç
éêçîáÇÉ=ÜáÖÜ=ÅçêêÉä~íáçå=ïáíÜ=ìêçÇóå~ãáÅ=êÉëìäíë=ëìÅÜ=~ë=_ll=çê=al
íç=~ÅÜáÉîÉ=~=ÜáÖÜÉê=ëìÅÅÉëë=ê~íÉ=áå=íÜÉ=íêÉ~íãÉåí=çÑ=irqp=áå=ãÉåK



P

Review

mlpqJmolpq^qb`qljv=fk`lkqfkbk`b

hçåÇç=Éí=~ä=xPVz=ÑçìåÇ=íÜÉ=ãçëí=Åçããçå=ÉíáçäçÖó=çÑ=ìêáå~êó=áåJ
ÅçåíáåÉåÅÉ=ÑçääçïáåÖ=ëìêÖÉêó=Ñçê=_me=çê=éêçëí~íáÅ=Å~åÅÉê=ï~ë=ëéÜáåÅJ
íÉê=ïÉ~âåÉëë=EÅ~ìëáåÖ=ìêçÇóå~ãáÅ=ëíêÉëë=áåÅçåíáåÉåÅÉI=PQBFI=ÑçääçïÉÇ
Äó=ëéÜáåÅíÉê=ïÉ~âåÉëë=éäìë=al=EPPBFI=~åÇ=al=áåÅçåíáåÉåÅÉ=~äçåÉ
EOSBFK=rêáå~êó=áåÅçåíáåÉåÅÉ=ï~ë=ãçêÉ=éêÉî~äÉåí=áå=ãÉå=ïÜç=ïÉêÉ=çÄÉëÉ
~åÇ=éÜóëáÅ~ääó=áå~ÅíáîÉ=ERVB=áåÅçåíáåÉåíF=~ÑíÉê=éêçëí~íÉÅíçãóK=qÜÉ=ÄÉëí
çìíÅçãÉë=ïÉêÉ=áå=ãÉå=ïÜç=ïÉêÉ=åçåçÄÉëÉ=~åÇ=éÜóëáÅ~ääó=~ÅíáîÉ=ENSB
áåÅçåíáåÉåíFK=mêÉJéêçëí~íÉÅíçãó=éÜóëáÅ~ä=~Åíáîáíó=~åÇ=çÄÉëáíó=ã~ó=ÄÉ
áãéçêí~åí=Ñ~Åíçêë=áå=éçëíJéêçëí~íÉÅíçãó=ÅçåíáåÉåÅÉ=äÉîÉäë=xQMzK

mêÉçéÉê~íáîÉ=al=ï~ë=åçí=~ëëçÅá~íÉÇ=ïáíÜ=ïçêëÉ=éçëíçéÉê~íáîÉ
çìíÅçãÉëK=jÉå=ïáíÜ=ìêçÇóå~ãáÅ=prf=~åÇ=al=ã~ó=~äëç=ÄÉ=ÅçåëáÇÉêÉÇ
Ñçê=~=ã~äÉ=ëäáåÖ=éêçÅÉÇìêÉ=xQNzK=_ÉÅ~ìëÉ=çÄÉëáíó=~åÇ=éÜóëáÅ~ä=áå~ÅíáîJ
áíó=~êÉ=áãéçêí~åí=Ñ~Åíçêë=Ñçê=éçëíéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉI=éÉäîáÅ=Ñäççê
ÉñÉêÅáëÉ=ãáÖÜí=ÄÉ=ÉåÅçìê~ÖÉÇ=íç=áãéêçîÉ=áåÅçåíáåÉåÅÉ=~ÑíÉê=éêçëí~íÉÅJ
íçãóK

hìç=Éî~äì~íÉÇ=NUR=ãÉå=Ñêçã=RR=íç=VN=óÉ~êë=çäÇ=ïÜç=Ü~Ç=î~êá~ÄäÉ
irqp=~ÑíÉê=qrom=~åÇ=ïÉêÉ=êÉÑê~Åíçêó=íç=ÅçåîÉåíáçå~ä=íêÉ~íãÉåíK=eÉ
ÑçìåÇ=íÜ~í=ìêáå~êó=áåÅçåíáåÉåÅÉ=ï~ë=éêÉëÉåí=áå=TQ=é~íáÉåíë=EQMBF=~åÇ
íÜ~í=_ll=~åÇ=al=ïáíÜ=áãé~áêÉÇ=Åçåíê~Åíáäáíó=ïÉêÉ=íÜÉ=ãçëí=Åçããçå
ÑáåÇáåÖë=~ëëçÅá~íÉÇ=ïáíÜ=éçëíJéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉI=ÑçääçïÉÇ=Äó
al=xQOzK=páåÅÉ=íÜÉëÉ=Çá~ÖåçëÉë=áãéäó=èìáíÉ=ÇáÑÑÉêÉåí=íêÉ~íãÉåíëI
ìêçÇóå~ãáÅ=áåîÉëíáÖ~íáçå=Ü~ë=~å=áãéçêí~åí=êçäÉK

mçëíJéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉ=áë=ìëì~ääó=Å~ìëÉÇ=Äó=ëéÜáåÅíÉê
Ç~ã~ÖÉ=~ë=~=ÅçãéäáÅ~íáçå=çÑ=íÜÉ=ëìêÖÉêóI=Äìí=ã~ó=êÉëìäí=Ñêçã=çíÜÉê
Å~ìëÉëK=få=çåÉ=ëíìÇóI=ìêçÇóå~ãáÅë=ëÜçïÉÇ=åç=ëáÖåáÑáÅ~åí=ÅÜ~åÖÉë=áå
ÑáääáåÖ=çê=îçáÇáåÖ=é~ê~ãÉíÉêëK=qÜÉ=áåÅêÉ~ëÉë=áå=ã~ñáãìã=ìêÉíÜê~ä=ÅäçJ
ëìêÉ=éêÉëëìêÉ=~åÇ=ÑìåÅíáçå~ä=ìêÉíÜê~ä=äÉåÖíÜ=ïÉêÉ=åçí=ëí~íáëíáÅ~ääó=ëáÖJ
åáÑáÅ~åí=xQPzK=^ÑíÉê=Üçäãáìã=ä~ëÉê=ÉåìÅäÉ~íáçå=çÑ=íÜÉ=éêçëí~íÉI=OV=é~J
íáÉåíë=ENSKOBF=Ü~Ç=ÇÉ=åçîç=ìêáå~êó=áåÅçåíáåÉåÅÉI=ãçëí=çÑ=ïÜáÅÜ=êÉJ
ëçäîÉÇ=ïáíÜáå=NJS=ãçåíÜëX=NN=Ü~Ç=prfI=NO=Ü~Ç=ìêÖÉåÅó=ìêáå~êó=áåÅçåJ
íáåÉåÅÉI=~åÇ=íÜÉ=êÉã~áåáåÖ=S=Ü~Ç=ãáñÉÇ=ìêáå~êó=áåÅçåíáåÉåÅÉK=qÜÉ
ã~ñáãìã=ìêÉíÜê~ä=ÅäçëìêÉ=éêÉëëìêÉ=çå=Ä~ëÉäáåÉ=ìêçÇóå~ãáÅë=ï~ë=ÑçìåÇ
íç=ÄÉ=~å=áåÇÉéÉåÇÉåí=éêÉÇáÅíçê=çÑ=ÇÉ=åçîç=ìêáå~êó=áåÅçåíáåÉåÅÉ=~ÑíÉê
ëìêÖÉêó=xPNzK

få=~=ëíìÇó=çÑ=ÑìåÅíáçå~ä=çìíÅçãÉ=ÑçääçïáåÖ=éÜçíçëÉäÉÅíáîÉ=î~éçêáJ
ò~íáçå=çÑ=íÜÉ=éêçëí~íÉ=~ëëÉëëÉÇ=Äó=ìêçÇóå~ãáÅ=ëíìÇóI=~ää=é~íáÉåíë
ëÜçïÉÇ=ëáÖåáÑáÅ~åí=áãéêçîÉãÉåí=áå=íÜÉ=fmpp=áå=ìêáå~êó=éÉ~â=Ñäçï=~åÇ
ÇÉíêìëçê=éêÉëëìêÉ=~í=éÉ~â=ÑäçïK=qÜÉ=ãÉ~å=éçëíJîçáÇ=êÉëáÇì~ä=ìêáåÉ=îçäJ
ìãÉ=ÇÉÅêÉ~ëÉÇI=ïÜáäÉ=ÉêÉÅíáäÉ=ÑìåÅíáçå=~åÇ=äáÄáÇç=ëÅçêÉë=êÉã~áåÉÇ
ìå~ÑÑÉÅíÉÇ=Äó=íÜÉ=éêçÅÉÇìêÉ=~ÅÅçêÇáåÖ=íç=íÜÉ=áåíÉêå~íáçå~ä=áåÇÉñ=çÑ
ÉêÉÅíáäÉ=ÇóëÑìåÅíáçåK=aÉíêìëçê=Åçåíê~Åíáäáíó=ï~ë=~äëç=åçí=~ÑÑÉÅíÉÇ=áå=~åó
çÑ=íÜÉ=é~íáÉåíë=xPOzK

mçëíéêçëí~íÉÅíçãó=irqp=ãáÖÜí=ÄÉ=ÇìÉ=íç=ÉáíÜÉê=Ää~ÇÇÉê=ÇóëÑìåÅJ
íáçå=çê=Ää~ÇÇÉê=çìíäÉí=ÇáëçêÇÉêëK=rêáå~êó=áåÅçåíáåÉåÅÉ=áë=äáâÉäó=Å~ìëÉÇ
Äó=al=çê=ìêÉíÜê~ä=áåÅçåíáåÉåÅÉK=qÜÉêÉÑçêÉI=ìêçÇóå~ãáÅ=íÉëíáåÖ=áë=êÉÅJ
çããÉåÇÉÇ=íç=ëÉ~êÅÜ=Ñçê=íÜÉ=ìåÇÉêäóáåÖ=é~íÜçéÜóëáçäçÖóK

o^af`^i=molpq^qb`qljv=^ka=o^aflqebo^mv

táíÜ=íÜÉ=Éîçäìíáçå=çÑ=ëìêÖáÅ~ä=íÉÅÜåáèìÉëI=~å=áåÅêÉ~ëáåÖ=åìãÄÉê
çÑ= ê~ÇáÅ~ä=éêçëí~íÉÅíçãáÉë= Ñçê=É~êäó=éêçëí~íáÅ=Å~åÅÉê=~êÉ=ÄÉáåÖ
éÉêÑçêãÉÇK=o~ÇáÅ~ä=êÉíêçéìÄáÅ=éêçëí~íÉÅíçãó=Ñçê=éêçëí~íáÅ=Å~åÅÉê=êÉJ
ëìäíë=áå=~=ãìÅÜ=ÜáÖÜÉê=áåÅáÇÉåÅÉ=çÑ=éçëíJéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉ
íÜ~å=qromK=^=åÉêîÉ=ëé~êáåÖ=EkpF=íÉÅÜåáèìÉ=ìëÉÇ=ÇìêáåÖ=ê~ÇáÅ~ä
Åóëíçéêçëí~íÉÅíçãó=ï~ë=ëÜçïå=íç=áãéêçîÉ=íÜÉ=ÅçåíáåÉåÅÉ=çìíÅçãÉ=çÑ

çêíÜçíçéáÅ=ÇáîÉêëáçå=áå=é~íáÉåíë=ïáíÜ=áåî~ëáîÉ=Ää~ÇÇÉê=Å~êÅáåçã~K=_ÉíJ
íÉê=ìêÉíÜê~ä=éêÉëëìêÉ=éêçÑáäÉ=é~ê~ãÉíÉêë=ïÉêÉ=ÑçìåÇ=áå=é~íáÉåíë=áå=íÜÉ
kp=ÖêçìéK=páÖåáÑáÅ~åíäó=äçåÖÉê=ÑìåÅíáçå~ä=ìêÉíÜê~ä=äÉåÖíÜ=EPQKU=ããF=ï~ë
ÇÉíÉÅíÉÇ=áå=kp=Öêçìé=íÜ~å=áå=íÜÉ=åçåJkp=Öêçìé=EPMKN=ããFK=jçêÉçîÉêI
íÜÉ=ã~ñáãìã=ìêÉíÜê~ä=éêÉëëìêÉ=ï~ë=ÜáÖÜÉê=áå=íÜÉ=kp=Öêçìé=Äìí=åçí=íç=~
ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=äÉîÉä=xQQzK

qÜÉ=ã~áå=Å~ìëÉ=çÑ=áåÅçåíáåÉåÅÉ=~ÑíÉê=êÉíêçéìÄáÅ=ê~ÇáÅ~ä=éêçëí~íÉÅJ
íçãó=áë=ëéÜáåÅíÉê=ïÉ~âåÉëëK=få=íÜÉ=ÅçåíáåÉåí=ÖêçìéI=íÜçëÉ=ïÜç=ÄÉJ
Å~ãÉ=áããÉÇá~íÉäó=ÅçåíáåÉåí=Ü~Ç=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=ã~ñáãìã=ìêÉíÜê~ä
ÅäçëìêÉ=éêÉëëìêÉ=î~äìÉë=~í=êÉëí=~åÇ=ÇìêáåÖ=îçäìåí~êó=ëéÜáåÅíÉê=ÅçåJ
íê~Åíáçåë=ÉîÉå=ÄÉÑçêÉ=íÜÉ=ëìêÖÉêóK=qÉå=é~íáÉåíë=ENRKVBF=ïÉêÉ=áããÉÇáJ
~íÉäó=ÅçåíáåÉåí=~ÑíÉê=Å~íÜÉíÉê=êÉãçî~äK=rêçÇóå~ãáÅ=ëíêÉëë=áåÅçåíáåÉåÅÉ
ï~ë=ÇÉíÉÅíÉÇ=áå=NU=EOUKSBFI=~åÇ=al=áåÅçåíáåÉåÅÉ=áå=O=EPKOBF=é~íáÉåíë
O=ãçåíÜë=~ÑíÉê=ëìêÖÉêó=xQRzK

j~äÉ=ëíêÉëë=áåÅçåíáåÉåÅÉ=áë=ã~áåäó=Å~ìëÉÇ=Äó=ëéÜáåÅíÉê=äÉëáçåëI
êÉéêÉëÉåíáåÖ=íÜÉ=ã~àçêáíó=çÑ=áåÅçåíáåÉåí=é~íáÉåíë=~ÑíÉê=êÉíêçéìÄáÅ=ê~ÇáJ
Å~ä=éêçëí~íÉÅíçãóK=få=çåÉ=ëíìÇóI=íïçJíÜáêÇë=çÑ=é~íáÉåíë=ïÉêÉ=ÅçåíáåÉåí
~ÑíÉê=S=ãçåíÜëI=ïÜÉêÉ~ë=çåÉJíÜáêÇ=ëíáää=ëìÑÑÉêÉÇ=Ñêçã=áåÅçåíáåÉåÅÉK=qÜÉ
ã~ñáãìã=ìêÉíÜê~ä=ÅäçëìêÉ=éêÉëëìêÉ=~åÇ=ÑìåÅíáçå~ä=éêçÑáäÉ=äÉåÖíÜ=áå=íÜÉ
ëíêÉëë=áåÅçåíáåÉåÅÉ=Öêçìé=Ü~Ç=ÇÉÅêÉ~ëÉÇ=ëáÖåáÑáÅ~åíäó=Åçãé~êÉÇ=ïáíÜ
íÜÉ=ÅçåíáåÉåí=Öêçìé=ESSKO=HLJ=OSKQ=îë=ONKM=HLJ=NPKS=ÅãeOlI=éY=çê=Z
MKMMNX=~åÇ=NNKQ=HLJ=PKT=~åÇ=UKO=HLJ=PKT=ããI=éZMKMRFI=~ÅÅçãé~åáÉÇ=Äó
~=ÅÜ~ê~ÅíÉêáëíáÅ=ìêÉíÜê~ä=éêÉëëìêÉ=éêçÑáäÉ=ÅçåÑáÖìê~íáçåK=mçëíçéÉê~íáîÉ
ìêçÇóå~ãáÅë=~ÑíÉê=S=ãçåíÜë=ã~ó=ÄÉ=éêÉÇáÅíáîÉ=çÑ=éÉêëáëíÉåí=áåÅçåíáJ
åÉåÅÉ=~í=íÜÉ=Ää~ÇÇÉêI=íÜÉ=ëéÜáåÅíÉêI=~åÇ=ÄçíÜ=xQSzK=cçê=ãÉå=äÉ~âáåÖ
ïáíÜ=~åÇ=ïáíÜçìí=~=ìêÉíÜê~ä=Å~íÜÉíÉêI=íÜÉ=~ÄÇçãáå~ä=äÉ~â=éçáåí=éêÉëëìêÉ
E^immF=ï~ë=ëáÖåáÑáÅ~åíäó=ÇáÑÑÉêÉåíI=USKP=~åÇ=ST=ÅãeOlI=êÉëéÉÅíáîÉäó=Eé
ZMKMMOFK=qÜÉ=ãÉå=ïÜç=äÉ~âÉÇ=çåäó=áå=íÜÉ=~ÄëÉåÅÉ=çÑ=íÜÉ=ìêÉíÜê~ä=Å~íÜÉJ
íÉê=Ü~Ç=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=^immë=EéYMKMMNF=xQTzK

^åçíÜÉê=ëíìÇó=áåîÉëíáÖ~íÉÇ=áÑ=^imm=ÅçêêÉä~íÉë=ïáíÜ=çÄàÉÅíáîÉ=áåJ
ÅçåíáåÉåÅÉ=ëÉîÉêáíó=áå=é~íáÉåíë=ëìÑÑÉêáåÖ=Ñêçã=éçëíJéêçëí~íÉÅíçãó=prfK
qÜÉêÉ=ï~ë=çåäó=~=ïÉ~â=áåîÉêëÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ=^imm=~åÇ=OQJ
Üê=é~Ç=ïÉáÖÜí=ïÜáÅÜ=ï~ë=åçí=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åíK=^ÖÉ=~åÇ=íáãÉ=Ñêçã
éêçëí~íÉÅíçãó=ÇáÇ=åçí=ëáÖåáÑáÅ~åíäó=ÅçêêÉä~íÉ=ïáíÜ=íÜÉ=^immK=qÜÉ=^imm
ï~ë=ÅçåëáÇÉêÉÇ=~=êÉä~íáîÉäó=éççê=éêÉÇáÅíçê=çÑ=áåÅçåíáåÉåÅÉ=ëÉîÉêáíó=~åÇI
íÜÉêÉÑçêÉI=Ü~ë=äáãáíÉÇ=ÅäáåáÅ~ä=î~äìÉ=áå=íÜÉ=ìêçÇóå~ãáÅ=Éî~äì~íáçå=çÑ
éçëíJéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉ=xQUzK

pÉîÉê~ä=ëÉêáÉë=çå=êçÄçíJ~ëëáëíÉÇ=ê~ÇáÅ~ä=éêçëí~íÉÅíçãó=Ü~îÉ=êÉJ
îáÉïÉÇ=íÜÉ=áãé~Åí=çÑ=íÜÉ=áåáíá~ä=äÉ~êåáåÖ=ÅìêîÉ=çå=éÉêáçéÉê~íáîÉ=çìíJ
ÅçãÉëK=lìíÅçãÉë=ÄÉíïÉÉå=Öêçìéë=EÅçåëÉÅìíáîÉ=Å~ëÉë=NJPMMI=PMNJ
RMMI=~åÇ=RMNJTMMF=ïÉêÉ=Åçãé~êÉÇK=pÉäÑJêÉéçêíÉÇ=~åÇ=èìÉëíáçåå~áêÉJ
~ëëÉëëÉÇ=ÅçåíáåÉåÅÉ=ê~íÉë=áãéêçîÉÇ=íç=VPB=~åÇ=TRBI=êÉëéÉÅíáîÉäóI
Ñçê=Å~ëÉë=RMNJTMM=EéYMKMRFK=cìêíÜÉêãçêÉI=ëáÖåáÑáÅ~åí=áãéêçîÉãÉåí=áå
ÅçåíáåÉåÅÉ=ê~íÉë=ÄÉíïÉÉå=ÅçåëÉÅìíáîÉ=Å~ëÉ=Öêçìéë=ï~ë=çÄëÉêîÉÇ=~í
~ää=éçëíçéÉê~íáîÉ=íáãÉ=éçáåíëK=rêáå~êó=ÅçåíáåÉåÅÉ=áãéêçîÉë=ïáíÜ=áåJ
ÅêÉ~ëÉÇ=o^om=ÉñéÉêáÉåÅÉ=áå=êçÄçíJ~ëëáëíÉÇ=ê~ÇáÅ~ä=éêçëí~íÉÅíçãó=xQVzK
qÜÉ=ã~áå=Å~ìëÉ=çÑ=ìêáå~êó= áåÅçåíáåÉåÅÉ=~ÑíÉê= êÉíêçéìÄáÅ=ê~ÇáÅ~ä
éêçëí~íÉÅíçãó=áë=ëéÜáåÅíÉê=ïÉ~âåÉëë=ïÜÉêÉ~ë=al=çåäó=ëäáÖÜíäó=ÅçåJ
íêáÄìíÉë=íç=ìêáå~êó=áåÅçåíáåÉåÅÉK=^=ÜáÖÜ=ã~ñáã~ä=ìêÉíÜê~ä=ÅäçëìêÉ=éêÉëJ
ëìêÉ=çê=^imm=áåÇáÅ~íÉë=ÖêÉ~íÉê=ìêÉíÜê~ä=ëéÜáåÅíÉê=êÉëáëí~åÅÉK=^å=kp
ëìêÖáÅ~ä= íÉÅÜåáèìÉ=éêçîáÇÉë=~=ÄÉííÉê=ÅçåíáåÉåÅÉ= ê~íÉ=~ÑíÉê= íÜáë
éêçÅÉÇìêÉK=^äíÜçìÖÜ=ìêáå~êó=áåÅçåíáåÉåÅÉ=~ÑíÉê=êÉíêçéìÄáÅ=ê~ÇáÅ~ä
éêçëí~íÉÅíçãó=áãéêçîÉë=ïáíÜ=íáãÉI=éçëíçéÉê~íáîÉ=ìêçÇóå~ãáÅë=~ÑíÉê=S
ãçåíÜë=ã~ó=ÄÉ=éêÉÇáÅíáîÉ=çÑ=éÉêëáëíÉåí=áåÅçåíáåÉåÅÉ=~í=íÜÉ=Ää~ÇÇÉêI
íÜÉ=ëéÜáåÅíÉêI=~åÇ=ÄçíÜ=xQSzK

qÜÉ=é~íÜçéÜóëáçäçÖó=~åÇ=ëÉîÉêáíó=çÑ=éÉêëáëíÉåí=irqp=áå=ãÉå=~ÑíÉê
Äê~ÅÜóíÜÉê~éó=ÇáÑÑÉêë=Ñêçã=íÜ~í=çÑ=ãÉå=ïáíÜ=irqp=áå=íÜÉ=ÖÉåÉê~ä



Q

Review

éçéìä~íáçåK=jÉå=Ü~Ç=ãìÅÜ=ÜáÖÜÉê=áåÅáÇÉåÅÉë=çÑ=alI=éêçëí~íáÅ=~åÇ=ìêÉJ
íÜê~ä=ëíêáÅíìêÉë=~åÇ=éêçëí~íáÅ=ìêÉíÜê~ä=ëíçåÉë=~ÑíÉê=Äê~ÅÜóíÜÉê~éó=áå=çåÉ
ëíìÇóK=al=ï~ë=éêÉëÉåí=áå=ORO=çÑ=RQN=EQTBF=ãÉå=ïáíÜ=ìåëÉäÉÅíÉÇ=Å~ìëÉë
çÑ=irqp=îë=OU=çÑ=PP=EURBF=áå=ãÉå=ïáíÜ=irqp=ÇìÉ=íç=Äê~ÅÜóíÜÉê~éóI=Eé
YMKMMNFX=ìêÉíÜê~ä=çÄëíêìÅíáçå=ï~ë=ëÉÉå=áå=PTQ=çÑ=RQN=ESVBF=ìåëÉäÉÅíÉÇ
Å~ëÉë=îë=OQ=çÑ=PP=ETPBF=Äê~ÅÜóíÜÉê~éó=é~íáÉåíë=EéZMKURF=xRMzK

qÜÉ=èì~äáíó=çÑ=äáÑÉ=ï~ë=~ëëÉëëÉÇ=ÑçääçïáåÖ=ê~ÇáÅ~ä=éêçëí~íÉÅíçãóI
ÜáÖÜ=ÇçëÉ=ÉñíÉêå~ä=ÄÉ~ã=ê~Çá~íáçå=íÜÉê~éó=~åÇ=Äê~ÅÜóíÜÉê~éó=áçÇáåÉ
áãéä~åí~íáçå=~ë=ãçåçíÜÉê~éáÉë=Ñçê=äçÅ~äáòÉÇ=éêçëí~íÉ=Å~åÅÉêK=qÜÉêÉ=ï~ë
ÄÉííÉê=ìêáå~êó=ÅçåíáåÉåÅÉ=áå=íÜçëÉ=ïÜç=ìåÇÉêïÉåí=ê~Çá~íáçåJÄ~ëÉÇ
íÜÉê~éáÉëI=~åÇ=ÄÉííÉê=ÄçïÉä=ÑìåÅíáçå=~åÇ=äÉëë=ìêáå~êó=áêêáí~íáçå=áå=íÜçëÉ
ïÜç=ìåÇÉêïÉåí=ëìêÖÉêóK=pÉñì~ä=ÑìåÅíáçå=ï~ë=áãé~áêÉÇ=~Åêçëë=~ää
ãçåçíÜÉê~éáÉë=Äìí=ÜáÖÜÉê=ëÅçêÉë=ïÉêÉ=ëÉÉå=áå=ãÉå=ïÜç=ëÉäÉÅíÉÇ
Äê~ÅÜóíÜÉê~éó=xRNzK

^oqfcf`f^i=rofk^ov=pmefk`qbo=^ka=j^ib=pifkd

qÜÉ=éêÉëÉåÅÉ=çÑ=~ÇîÉêëÉ=éêÉçéÉê~íáîÉ=ìêçÇóå~ãáÅ=ÑÉ~íìêÉë=ÇáÇ
åçí=åÉÖ~íáîÉäó=~ÑÑÉÅí=íÜÉ=ÅçåíáåÉåÅÉ=êÉëìäíë=~ÑíÉê=~êíáÑáÅá~ä=ìêáå~êó=ëéÜáåÅJ
íÉê=E^rpF=áãéä~åí~íáçå=áå=é~íáÉåíë=ïáíÜ=éçëíéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉK
mççê=Ää~ÇÇÉê=Åçãéäá~åÅÉ=YNM=ãiLÅãI=íÜÉ=éêÉëÉåÅÉ=çÑ=alI=É~êäó=ëÉåJ
ë~íáçå=çÑ=Ää~ÇÇÉê=ÑáääáåÖ=~í=YTR=ãiI=~å=É~êäó=Ñáêëí=ÇÉëáêÉ=íç=îçáÇ=~í=YNOR
ãiI=êÉÇìÅÉÇ=ÅóëíçãÉíêáÅ=Å~é~Åáíó=çÑ=YOMM=ãiI=äçï=̂ imm=çÑ=YPM=ÅãeOlI
äçï=éÉ~â=Ñäçï=çÑ=YNM=ãiLëI=äçï=ÇÉíêìëçê=éêÉëëìêÉ=~í=éÉ~â=Ñäçï=çÑ
YNM=ÅãI=çê=~=Ää~ÇÇÉê=Åçåíê~Åíáäáíó=áåÇÉñ=çÑ=YNMM=ÇáÇ=åçí=åÉÖ~íáîÉäó
~ÑÑÉÅí=íÜÉ=éçëíJ^rp=Ç~áäó=é~Ç=ìëÉ=Eé[MKMRF=xROzK

oÉÅÉåí=~Çî~åÅÉë=áå=íÜÉ=ã~äÉ=ëìÄìêÉíÜê~ä=ëäáåÖ=Ü~îÉ=ÖêÉ~íäó=áåJ
ÅêÉ~ëÉÇ= íÜÉ=ÅçåíáåÉåÅÉ= ê~íÉ=çÑ=é~íáÉåíë=ïáíÜ=éçëíéêçëí~íÉÅçãó
áåÅçåíáåÉåÅÉK=^ÑíÉê=~=ãÉÇá~å=Ñçääçïìé=çÑ=OT=ãçåíÜë=Eê~åÖÉ=NQ=íç=RTF
íÜÉ=^êÖìë=ëäáåÖ=ï~ë=ëìÅÅÉëëÑìä=áå=TOB=çÑ=é~íáÉåíë=ESU=çÑ=VRFK=jáäÇ=áåJ
ÅçåíáåÉåÅÉ=EN=íç=O=é~Çë=éÉê=OQ=ÜçìêëF=ï~ë=íêÉ~íÉÇ=áå=NP=é~íáÉåíëI=ãçÇJ
Éê~íÉ=áåÅçåíáåÉåÅÉ=EP=íç=R=é~Çë=éÉê=OQ=ÜçìêëF=áå=QS=~åÇ=ëÉîÉêÉ=áåÅçåJ
íáåÉåÅÉ=EãçêÉ=íÜ~å=R=é~Çë=éÉê=OQ=ÜçìêëF=áå=QNK=pìÅÅÉëë=ê~íÉë=ëíê~íáÑáÉÇ
íç=ÇÉÖêÉÉ=çÑ=áåÅçåíáåÉåÅÉ=ïÉêÉ=VOB=ENO=çÑ=NPFI=STB=EOV=çÑ=QPF=~åÇ
STB=EOS=çÑ=PVFI=êÉëéÉÅíáîÉäó=xRPzK

qê~åëçÄíìê~íçê=í~éÉI=~=åçîÉä=éêçÅÉÇìêÉ=Ñçê=íêÉ~íãÉåí=çÑ=éçëíJê~ÇáJ
Å~ä=éêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉI=ï~ë=ëÜçïå=íç=ÄÉ=ÉÑÑÉÅíáîÉ=~åÇ=ïÉää
~ÅÅÉéíÉÇ=Äó=é~íáÉåíëK=qÜÉ=ãÉ~å=ìêÉíÜê~ä=ÅäçëìêÉ=éêÉëëìêÉ=áãéêçîÉÇ
Ñêçã=NPKO=EUJOOF=íç=USKQ=ETMJNMMF=ÅãeOl=ÑçääçïáåÖ=éä~ÅÉãÉåí=çÑ=íÜÉ
í~éÉK=qÜÉ=ãÉãÄê~åçìë=ìêÉíÜê~ä=äÉåÖíÜ=áåÅêÉ~ëÉÇ=Ñêçã=~=ãÉ~å=P=EMJTF
íç=NTKO=ENMJOOF=ãã=ÑçääçïáåÖ=íÉåëáçåáåÖ=çÑ=íÜÉ=í~éÉ=xRQzK

^í=íÜÉ=NOJãçåíÜ=ÑçääçïJìéI=TPKTB=çÑ=íÜÉ=ãÉå=ïáíÜ=éçëíéêçëí~íÉÅJ
íçãó=áåÅçåíáåÉåÅÉ=íêÉ~íÉÇ=ïáíÜ=~=íê~åëçÄíìê~íçê=êÉíêçäìãáå~ä=êÉéçëáJ
íáçåáåÖ=ëäáåÖ=ïÉêÉ=ÅìêÉÇI=NSKVB=áãéêçîÉÇI=~åÇ=VKPB=ïÉêÉ=ëíáää=áåÅçåJ
íáåÉåíK=qÜÉ=ÇÉíêìëçê=îçáÇáåÖ=éêÉëëìêÉI=éçëíîçáÇ=êÉëáÇì~ä=ìêáåÉ=îçäìãÉ
~åÇ=ã~ñáã~ä=Ñäçï=ê~íÉë=êÉã~áåÉÇ=ìåÅÜ~åÖÉÇI=ïÜáäÉ=íÜÉ=s~äë~äî~=äÉ~âJ
éçáåí=éêÉëëìêÉ=áãéêçîÉÇ=ëáÖåáÑáÅ~åíäó=EéYMKMNF=xRRzK

qÜÉ=åÉïäó=ÇÉëáÖåÉÇ=^Çs~åÅÉ=ã~äÉ=ëäáåÖ=áë=~=íêÉ~íãÉåí=çéíáçå=Ñçê
éçëíéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉI=ïáíÜ=íÜÉ=Öç~ä=çÑ=Éäáãáå~íáåÖ=ìêáå~êó
áåÅçåíáåÉåÅÉ=ïáíÜçìí=~ÑÑÉÅíáåÖ=îçáÇáåÖ=é~ê~ãÉíÉêëK=^=ÅçåÅÉêå=çÑ=~åó
éêçÅÉÇìêÉ=áå=íêÉ~íáåÖ=ãÉå=ïáíÜ=éçëíéêçëí~íÉÅíçãó=áåÅçåíáåÉåÅÉ=áë
ïÜÉíÜÉê=íÜÉ=íêÉ~íãÉåí=áåÇìÅÉë=çÄëíêìÅíáçå=~åÇ=Å~ìëÉë=êÉíÉåíáçåK=qÜÉ
s~äë~äî~=äÉ~â=éçáåí=éêÉëëìêÉ=áãéêçîÉÇ=ëáÖåáÑáÅ~åíäó=EéZMKMPOFI=Äìí=íÜÉ
ÇÉíêìëçê=îçáÇáåÖ=éêÉëëìêÉI=éçëí=îçáÇ=êÉëáÇì~ä=îçäìãÉI=~åÇ=ã~ñáã~ä
~åÇ=~îÉê~ÖÉ=Ñäçï=ê~íÉë=êÉã~áåÉÇ=êÉä~íáîÉäó=ìåÅÜ~åÖÉÇK=^í=P=~åÇ=S
ãçåíÜë=éçëíçéÉê~íáîÉäóI=áåÅçåíáåÉåÅÉ=èì~äáíáó=çÑ=äáÑÉ=ëÅçêÉë=Ü~Ç=áãJ
éêçîÉÇ=ëáÖåáÑáÅ~åíäó=Åçãé~êÉÇ=ïáíÜ=éêÉçéÉê~íáîÉ=ëÅçêÉë=EéYMKMNF=xRSzK

qÜÉ=ÑáñÉÇ=ìêÉíÜê~ä=êÉëáëí~åÅÉ=çÑ=íÜÉ=éÉêáåÉ~ä=ã~äÉ=ëäáåÖ=Ñçê=íÜÉ=íêÉ~íJ
ãÉåí=çÑ=ëíêÉëë=áåÅçåíáåÉåÅÉ=ÇçÉë=åçí=Å~ìëÉ=ëáÖåáÑáÅ~åí=_ll=çê=ÇÉ=åçîç
îçáÇáåÖ=ÇóëÑìåÅíáçåK=qÜÉ=~îÉê~ÖÉ=ã~ñáãìã=Ñäçï=ê~íÉ=ÇáÇ=åçí=ÅÜ~åÖÉ
ëáÖåáÑáÅ~åíäó=ENTKT=HLJ=SKR=îë=NVKO=HLJ=VKT=ãi=éÉê=ëÉÅçåÇI=éZMKSF=~åÇ
íÜÉêÉ=ï~ë=åç=ëáÖåáÑáÅ~åí=ÅÜ~åÖÉ=áå=ÇÉíêìëçê=éêÉëëìêÉ=~í=ã~ñáãìã=Ñäçï
ê~íÉ=EQMKP=HLJ=VKO=îë=QRKU=HLJ=NQKT=Åã=ï~íÉêI=éZMKPFK=eçïÉîÉêI=íÜÉ=é~Ç
ìëÉI=äÉ~â=éçáåí=éêÉëëìêÉI=~åÇ=ìêáå~êó=áåÅçåíáåÉåÅÉ=ëÅçêÉë=ïÉêÉ=ëáÖåáÑáJ
Å~åíäó=áãéêçîÉÇ=~ÑíÉê=ëäáåÖ=ëìêÖÉêó=xRTzK

lîÉê~ääI=ìêçÇóå~ãáÅ=î~êá~ÄäÉë=Çç=åçí=éêçîáÇÉ=éêÉÇáÅíáîÉ=î~äìÉ=Ñçê
áåÅçåíáåÉåÅÉ=ëìêÖÉêó= Ñçê=ã~äÉ=éçëíéêçëí~íÉÅíçãó= áåÅçåíáåÉåÅÉK
rêçÇóå~ãáÅ=î~êá~ÄäÉë=~äëç=Çç=åçí=ëÜçï=ëáÖåáÑáÅ~åí=ÅÜ~åÖÉë=~ÑíÉê
ëìÄìêÉíÜê~ä=ëäáåÖ=éêçÅÉÇìêÉë=çê=^rp=áãéä~åí~íáçåK=kÉîÉêíÜÉäÉëëI=íÜÉ
äÉ~â=éçáåí=éêÉëëìêÉ=~åÇ=ÇÉÖêÉÉ=çÑ=ìêáå~êó=áåÅçåíáåÉåÅÉ=~êÉ=ëáÖåáÑáÅ~åíäó
áãéêçîÉÇ=~ÑíÉê=~åíááåÅçåíáåÉåÅÉ=çéÉê~íáçåëK

kbroldbkf`=slfafkd=avpcrk`qflk

få=~=ëíìÇó=çÑ=é~íáÉåíë=~ÑíÉê=ëíêçâÉ=ÇìêáåÖ=éçëíJ~ÅìíÉ=êÉÜ~Äáäáí~íáçåI
íÜÉ=~Çãáëëáçå=éêÉî~äÉåÅÉ=Ñçê=áëçä~íÉÇ=ìêáå~êó=áåÅçåíáåÉåÅÉ=ï~ë=NOKQBI
Ñçê=áëçä~íÉÇ=ÑÉÅ~ä=áåÅçåíáåÉåÅÉ=TKSB=~åÇ=Ñçê=ÇçìÄäÉ=áåÅçåíáåÉåÅÉ=PPBK
^í=ÇáëÅÜ~êÖÉI=íÜÉ=éêÉî~äÉåÅÉ=Ü~Ç=ÇÉÅêÉ~ëÉÇI=íç=UKNB=Ñçê=áëçä~íÉÇ=ìêáJ
å~êó=áåÅçåíáåÉåÅÉI=QKVB=Ñçê=áëçä~íÉÇ=ÑÉÅ~ä=áåÅçåíáåÉåÅÉ=~åÇ=NRKNB=Ñçê
ÇçìÄäÉ=áåÅçåíáåÉåÅÉK=açìÄäÉ=áåÅçåíáåÉåÅÉ=ï~ë=ãçêÉ=éêÉî~äÉåí=íÜ~å
áëçä~íÉÇ=áåÅçåíáåÉåÅÉ=áå=íÜÉëÉ=é~íáÉåíë=xRUzK=qÜÉ=éçëíJëíêçâÉ=ìêáå~êó
áåÅçåíáåÉåÅÉ=ï~ë=~=éêÉÇáÅíçê=çÑ=ÖêÉ~íÉê=ãçêí~äáíó=~í=N=ïÉÉâI=S=ãçåíÜë
~åÇ=NO=ãçåíÜë=~ÑíÉê=ëíêçâÉK=m~íáÉåíë=ïÜç=êÉÖ~áåÉÇ=åçêã~ä=Ää~ÇÇÉê
Åçåíêçä=áå=íÜÉ=Ñáêëí=ïÉÉâ=Ü~Ç=Ü~îÉ=~=éêçÖåçëáë=Åçãé~ê~ÄäÉ=íç=é~íáÉåíë
ïÜç=Çç=åçí=Ü~îÉ=ãáÅíìêáíáçå=ÇáëíìêÄ~åÅÉë=ÑçääçïáåÖ=ëíêçâÉ=xRVzK

bî~äì~íáçå=çÑ=íÜÉ=ëíêçâÉ=íóéÉ=ã~ó=ÄÉ=ÜÉäéÑìä=áå=ÇÉíÉêãáåáåÖ=íÜÉ
íóéÉ=çÑ=ìêáå~êó=ÇóëÑìåÅíáçå=~åÇ=ÇÉÅáÇáåÖ=íÜÉ=~ééêçéêá~íÉ=Ää~ÇÇÉê
ã~å~ÖÉãÉåíK=m~íáÉåíë=ïáíÜ=áëÅÜÉãáÅ=ëíêçâÉë=Ü~Ç=ÜáÖÜÉê=ê~íÉë=çÑ=al
ETMKTBFI=~åÇ=äçïÉê=ê~íÉë=çÑ=ar=EOVKPBFI=Åçãé~êÉÇ=ïáíÜ=íÜçëÉ=ïáíÜ
ÜÉãçêêÜ~ÖáÅ=ëíêçâÉë=EalI=PQKSBX=ar=SRKQBF=EéZMKMMPF=xRVzK=få=é~J
íáÉåíë=ïáíÜ=ëíêçâÉ=~åÇ=îçáÇáåÖ=ÇóëÑìåÅíáçåI=Å~êÉÑìä=ìêçÇóå~ãáÅ=ëíìÇó
ëÜçìäÇ=ÄÉ=éÉêÑçêãÉÇ=íç=áÇÉåíáÑó=_ll=çê=ÇóëÑìåÅíáçå~ä=îçáÇáåÖK=sçáÇáåÖ
ÇóëÑìåÅíáçå=áë=~äëç=~=ëáÖåáÑáÅ~åí=éêçÄäÉã=áå=é~íáÉåíë=ïáíÜ=ÜÉ~Ç=áåàìêóK
_ä~ÇÇÉê=ÜóéÉêêÉÑäÉñá~=áë=ëÉÉå=áå=é~íáÉåíë=ïáíÜ=áåàìêáÉë=~ÄçîÉ=íÜÉ=éçåJ
íáåÉ=ãáÅíìêáíáçå=ÅÉåíÉêK=qÜÉ=îçáÇáåÖ=~Äåçêã~äáíó=Ü~ë=ÖççÇ=éêçÖåçëáë
~åÇ=êÉëçäîÉë=ëéçåí~åÉçìëäó=xSMzK=qïÉåíóJÑáîÉ=ESOKRBF=çÑ=PS=é~íáÉåíë
ïáíÜ=ëíêçâÉ=~åÇ=çîÉê~ÅíáîÉ=ÇÉíêìëçê=ElaFI=Ü~Ç=la=ïáíÜçìí=ëéÜáåÅíÉê
ÇóëëóåÉêÖó=~åÇ=NN=EOTKRBF=Ü~Ç=la=ïáíÜ=ëéÜáåÅíÉê=ÇóëëóåÉêÖóK
rêçÇóå~ãáÅ=ëíìÇó=áë=~=ìëÉÑìä=íççä=íç=~ëëÉëë=~åÇ=ã~å~ÖÉ=íÜÉ=Ää~ÇÇÉê
ÑçääçïáåÖ=ëíêçâÉ=ïáíÜ=ìêáå~êó=áåÅçåíáåÉåÅÉK=kç=ëáÖåáÑáÅ~åí=ÅçêêÉä~íáçå
ï~ë=ÑçìåÇ=ÄÉíïÉÉå=ìêçÇóå~ãáÅ=ëíìÇó=ÑáåÇáåÖë=~åÇ=íÜÉ=ëáíÉ=çÑ=íÜÉ=äÉJ
ëáçå=xSNzK

^=ìêçÇóå~ãáÅ=ëíìÇó=çÑ=Ää~ÇÇÉê=ÇóëÑìåÅíáçå=ï~ë=ÇçåÉ=áå=é~íáÉåíë
ïáíÜ=áÇáçé~íÜáÅ=åçêã~ä=éêÉëëìêÉ=ÜóÇêçÅÉéÜ~äìëK=irqp=ïÉêÉ=ëÉÉå=áå
VPB=çÑ=íÜÉ=é~íáÉåíëI=ïáíÜ=ëíçê~ÖÉ=ëóãéíçãë=EVPBF=ÄÉáåÖ=ãçêÉ=ÅçãJ
ãçå=íÜ~å=îçáÇáåÖ=ëóãéíçãë=ETNBF=~åÇ=ìêáå~êó=ìêÖÉåÅó=El^_F=ESQBFL
ÑêÉèìÉåÅó=ESQBF=ÄÉáåÖ=ãçêÉ=Åçããçå=íÜ~å=ìêáå~êó=áåÅçåíáåÉåÅÉ=ERTBFK
^äíÜçìÖÜ=íÜÉ=ã~àçêáíó=çÑ=é~íáÉåíë=Ü~Ç=åçêã~ä=Ää~ÇÇÉê=îçäìãÉë=~í=íÜÉ
Ñáêëí=ëÉåë~íáçå=EãÉ~å=NPQ=ãiFI=Ää~ÇÇÉê=Å~é~Åáíó=ï~ë=ëã~ää=EãÉ~å=OMM
ãiF=~åÇ=al=ï~ë=ëÉÉå=áå=VRB=çÑ=é~íáÉåíë=xSOzK

qÜÉ=ãçëí=éêÉî~áäáåÖ=ìêáå~êó=ëóãéíçã=áå=çåÉ=ëíìÇó=çÑ=áÇáçé~íÜáÅ
m~êâáåëçåDë=ÇáëÉ~ëÉ=ï~ë=åçÅíìêá~= ETTKRBF= ÑçääçïÉÇ=Äó=ìêÖÉåÅó
EPSKTBF=~åÇ=ÑêÉèìÉåÅó=EPOKSBFK=rêçÇóå~ãáÅ=íÉëíë=êÉîÉ~äÉÇ=åÉìêçÖÉåáÅ
ÇÉíêìëçê=çîÉê~Åíáîáíó=áå=PP=é~íáÉåíë=ESTKPBFI=ar=áå=S=é~íáÉåíë=ENOKOBFI



R

Review

~åÇ=åçêã~ä=ÇÉíêìëçê=ÑìåÅíáçå=áå=NM=EOMKQBF=é~íáÉåíëK=eçïÉîÉêI=íÜÉêÉ
ï~ë=åç=ëáÖåáÑáÅ~åí=ÅçêêÉä~íáçå=ïáíÜ=~åó=çÑ=íÜÉ=ìêçÇóå~ãáÅ=é~ê~ãÉíÉêë
çê=ÇáëÉ~ëÉ=ëÉîÉêáíóK=fêêáí~íáîÉ=ìêáå~êó=ëóãéíçãë=ã~åáÑÉëíáåÖ=ìêçÇóå~ãáJ
Å~ääó=~ë=åÉìêçÖÉåáÅ=ÇÉíêìëçê=çîÉê~Åíáîáíó=~êÉ=ãçêÉ=Åçããçå=íÜ~å=çÄJ
ëíêìÅíáîÉ=ëóãéíçãë=áå=é~íáÉåíë=ïáíÜ=áÇáçé~íÜáÅ=m~êâáåëçåDë=ÇáëÉ~ëÉ=xSPzK

rêáå~êó=ÇóëÑìåÅíáçåI=ã~åáÑÉëíáåÖ=éêáã~êáäó=~ë=ëíçê~ÖÉ=ÇáëçêÇÉêë
ïáíÜ=ëìÄÅäáåáÅ~ä=îçáÇáåÖ=ÇáëçêÇÉêë=~åÇ=åçêã~ä=~å~äJëéÜáåÅíÉê=ÉäÉÅíêçJ
ãóçÖê~éÜóI=çÅÅìêë=áå=É~êäó=~åÇ=ìåíêÉ~íÉÇ=m~êâáåëçåDë=ÇáëÉ~ëÉ=é~íáÉåíëK
rêçÇóå~ãáÅ=ëíìÇáÉë=ëÜçïÉÇ=~Äåçêã~ä=ÑáåÇáåÖë=áå=íÜÉ=ëíçê~ÖÉ=éÜ~ëÉ
áå=UQBI=ïáíÜ=al=~åÇ=áåÅêÉ~ëÉÇ=Ää~ÇÇÉê=ëÉåë~íáçå=ïáíÜçìí=al=áå=RUKMB
~åÇ=NOKMB=çÑ=é~íáÉåíëI=êÉëéÉÅíáîÉäóK=få=íÜÉ=îçáÇáåÖ=éÜ~ëÉI=arI=áãé~áêÉÇ
ìêÉíÜê~ä=êÉä~ñ~íáçå=ëìÅÜ=~ë=ÇÉíêìëçê=ëéÜáåÅíÉê=ÇóëëóåÉêÖá~I=~åÇ=_ll
ïÉêÉ=éêÉëÉåí=áå=RMKMBI=UKMB=~åÇ=NSB=çÑ=é~íáÉåíëI=êÉëéÉÅíáîÉäóK=få=é~J
íáÉåíë=ïáíÜ=ÄçíÜ=ëíçê~ÖÉ=~åÇ=îçáÇáåÖ=éÜ~ëÉ=~Äåçêã~äáíáÉëI=alHar=ï~ë
íÜÉ=ãçëí=Åçããçå=ÑáåÇáåÖ=xSQISRzK

låÉ=ëíìÇó=áåîÉëíáÖ~íÉÇ=irqp=~åÇ=ìêçÇóå~ãáÅ=~åÇ=ÅóëíçãÉíêáÅ
ÑáåÇáåÖë=áå=é~íáÉåíë=ïáíÜ=m~êâáåëçåDë=ÇáëÉ~ëÉI=ÇÉãÉåíá~=ïáíÜ=iÉïó
ÄçÇáÉëI=~åÇ=^äòÜÉáãÉê=ÇáëÉ~ëÉK=rêÖÉåÅó=~åÇ=ìêÖÉ=áåÅçåíáåÉåÅÉ=ëìÖJ
ÖÉëíÉÇ=alI=ïÜáÅÜ=ï~ë=ãçêÉ=éêÉî~äÉåí=áå=ÇÉãÉåíá~=ïáíÜ=iÉïó=ÄçÇáÉë
íÜ~å=áå=m~êâáåëçå=ÇáëÉ~ëÉ=~åÇ=^äòÜÉáãÉê=ÇáëÉ~ëÉI=ïÜÉêÉ~ë=íÜÉ=ãÉ~å
îçáÇÉÇ=îçäìãÉI=ÑêÉÉ=ÑäçïI=ÅóëíçãÉíêáÅ=Ää~ÇÇÉê=Å~é~ÅáíóI=~åÇ=ÇÉíêìëçê
éêÉëëçê=ïÉêÉ=ëáãáä~ê=áå=íÜÉ=ÖêçìéëX=al=ï~ë=ëÉÉå=áå=VOB=çÑ=íÜÉ=é~íáÉåíë
ïáíÜ=ÇÉãÉåíá~=ïáíÜ=iÉïó=ÄçÇáÉëI=QSB=çÑ=íÜÉ=é~íáÉåíë=ïáíÜ=m~êâáåëçåDë
ÇáëÉ~ëÉI=~åÇ=QMB=çÑ=íÜÉ=é~íáÉåíë=ïáíÜ=^äòÜÉáãÉê=ÇáëÉ~ëÉ=xSSzK

af^_bqbp=jbiifqrp

jÉå=ïáíÜ=Çá~ÄÉíÉë=ãÉääáíìë=EajF=~åÇ=irqp=Å~å=éêÉëÉåí=ïáíÜ=î~êJ
áÉÇ=ìêçÇóå~ãáÅ=ÑáåÇáåÖëI=~é~êí=Ñêçã=íÜÉ=Åä~ëëáÅ=ëÉåëçêó=çê=ãçíçê
Åóëíçé~íÜóK=rêçÇóJå~ãáÅ=ëíìÇáÉë=ëÜçïÉÇ=áãé~áêÉÇ=Ñáêëí=ëÉåë~íáçå
E[ORM=ãiFI=áåÅêÉ~ëÉÇ=Å~é~Åáíó=E[SMM=ãiFI=arI=alI=ÜáÖÜ=éçëíîçáÇ=êÉJ
ëáÇì~ä=ìêáåÉ=îçäìãÉ=EãçêÉ=íÜ~å=çåÉ=íÜáêÇ=çÑ=Å~é~ÅáíóFI=~åÇ=_ll
E^Äê~ãëJdêáÑÑáíÜë=åìãÄÉê=[QMF= áå=OPKNBI=ORKMBI=TUKUBI=PUKRBI
SRKQBI=~åÇ=OUKUB=çÑ=ãÉåI=êÉëéÉÅíáîÉäó=xSTzK

låÉ=ëíìÇó=êÉÉî~äì~íÉÇ=ìêçÇóå~ãáÅ=ÑáåÇáåÖë=çÑ=Ää~ÇÇÉê=ÇóëÑìåÅJ
íáçå=áå=íóéÉ=O=Çá~ÄÉíáÅ=é~íáÉåíë=ïáíÜ=é~íáÉåí=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=ÅçåJ
Åçãáí~åí=ÅÜêçåáÅ=ÅçãéäáÅ~íáçåëK=_ä~ÇÇÉê=ÇóëÑìåÅíáçå=ï~ë=éêÉëÉåí=áå
TQKMTB=çÑ=ãÉå=EÇá~ÄÉíáÅ=Åóëíçé~íÜóI=RMBX=_llI=ORBX=alI=ORBFK=aá~J
ÄÉíáÅ=Åóëíçé~íÜó=ï~ë=íÜÉ=ãçëí=ÑêÉèìÉåí=ÑáåÇáåÖ=áå=é~íáÉåíëK=^ÖÉáåÖI
Çìê~íáçå=çÑ=Çá~ÄÉíÉëI=ïçêëÉ=ãÉí~ÄçäáÅ=ÅçåíêçäI=éçëí=îçáÇ=êÉëáÇì~ä=≥NMM
ãiI=Å~êÇá~ÅI=ÉëçéÜ~ÖÉ~ä=~åÇ=Ö~ëíêáÅ=é~ê~ëóãé~íÜÉíáÅ=~ìíçåçãáÅ
åÉìêçé~íÜáÉëI=êÉíáåçé~íÜóI=~åÇ=ãáÅêç~äÄìãáåìêá~=éêçîáÇÉÇ=~=ãÉ~åë=íç
éêÉÇáÅí=Ää~ÇÇÉê=ÇóëÑìåÅíáçå=áå=é~íáÉåíë=áå=çêÇÉê=íç=áåîÉëíáÖ~íÉ=Äó
ìêçÇóå~ãáÅë=xSUzK=m~íáÉåíë=ïáíÜ=aj=ïÜç=ìåÇÉêÖç=~=ê~ÇáÅ~ä=ÅóëíçJ
éêçëí~íÉÅíçãó=í~âÉ=äçåÖÉê=íç=êÉÖ~áå=Ç~óíáãÉ=~åÇI=ÉîÉå=ãçêÉ=ëçI=åáÖÜíJ
íáãÉ=ÅçåíáåÉåÅÉ=íÜ~å=åçåÇá~ÄÉíáÅ=é~íáÉåíë=xSVzK

qÜÉêÉ=áë=~=êÉä~íáîÉäó=äçï=éêÉî~äÉåÅÉ=çÑ=_ll=áå=Çá~ÄÉíáÅ=é~íáÉåíë
ïáíÜ=éêçëí~íÉ=Éåä~êÖÉãÉåí=~åÇ=irqpK=qïÉåíóJíÜêÉÉ=çÑ=íÜÉ=RM=EQSBF
é~íáÉåíë=áå=çåÉ=ëíìÇó=Ü~Ç=_llK=qÜÉêÉ=ï~ë=åç=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ
fmppI=ìêçÑäçïãÉíêóI=éçëíJîçáÇáåÖ=êÉëáÇì~ä=ìêáåÉ=çê=éêçëí~íÉ=îçäìãÉ=~åÇ
íÜÉ=éêÉëÉåÅÉ=çÑ=_ll=Eé[MKMRFK=kçåJáåî~ëáîÉ=íÉëíë=ÇáÇ=åçí=~ääçï=íÜÉ
áÇÉåíáÑáÅ~íáçå=çÑ=íÜÉëÉ=ëìÄàÉÅíëK=låäó=ìêçÇóå~ãáÅ=Éî~äì~íáçå=ï~ë=~ÄäÉ
íç=ÇÉíÉêãáåÉ=ëóãéíçã=ÉíáçäçÖó=xTMzK

jÉå=ïáíÜ=aj=~åÇ=irqp=Å~å=éêÉëÉåí=ïáíÜ=î~êáÉÇ=ìêçÇóå~ãáÅ
ÑáåÇáåÖëI=áåÅäìÇáåÖ=alI=ar=~åÇ=_llK=kçåJáåî~ëáîÉ=íÉëíë=Çç=åçí=~ääçï
íÜÉ=áÇÉåíáÑáÅ~íáçå=çÑ=íÜÉëÉ=ëìÄàÉÅíëK=låäó=ìêçÇóå~ãáÅ=Éî~äì~íáçå=áë=~ÄäÉ
íç=ÇÉíÉêãáåÉ=ëóãéíçã=ÉíáçäçÖó=xTMzK

obcbobk`bp

1. Kondo A, Saito M, Yamada Y, Kato T, Hasegawa S, Kato K: Preva-
lence of hand-washing urinary incontinence in healthy subjects in
relation to stress and urge incontinence. Neurourol Urodyn 1992;
11:519-523.

2. Coyne KS, Sexton CC, Kopp ZS, Ebel-Bitoun C, Milsom I, Chapple
C: The impact of overactive bladder on mental health, work produc-
tivity and health-related quality of life in the UK and Sweden: Re-
sults from EpiLUTS. BJU Int 2011; 108:1459-1471.

3. Coyne KS, Sexton CC, Vats V, Thompson C, Kopp ZS, Milsom I:
National community prevalence of overactive bladder in the United
States stratified by sex and age. Urology 2011; 77:1081-1087.

4. Markland AD, Goode PS, Redden DT, Borrud LG, Burgio KL: Preva-
lence of urinary incontinence in men: Results from the national health
and nutrition examination survey. J Urol 2010; 184:1022-1027.

5. Lee YS, Lee KS, Jung JH, et al: Prevalence of overactive bladder,
urinary incontinence, and lower urinary tract symptoms: Results of
Korean EPIC study. World J Urol 2011; 29:185-190.

6. Seckiner I, Yesilli C, Mungan NA, Aykanat A, Akduman B: Correla-
tions between the ICIQ-SF score and urodynamic findings. Neurourol
Urodyn 2007; 26:492-494.

7. Irwin DE, Milsom I, Kopp Z, Abrams P, Artibani W, Herschorn S:
Prevalence, severity, and symptom bother of lower urinary tract
symptoms among men in the EPIC study: Impact of overactive
bladder. Eur Urol 2009; 56:14-20.

8. Irwin DE, Kopp ZS, Agatep B, Milsom I, Abrams P: Worldwide preva-
lence estimates of lower urinary tract symptoms, overactive bladder,
urinary incontinence and bladder outlet obstruction. BJU Int 2011;
108:1132-1138.

9. Thuroff JW, Abrams P, Andersson KE, et al: [EAU guidelines on
urinary incontinence]. Actas Urol Esp 2011; 35:373-388.

10. Irwin DE, Milsom I, Chancellor MB, Kopp Z, Guan Z: Dynamic pro-
gression of overactive bladder and urinary incontinence symptoms:
A systematic review. Eur Urol 2010; 58:532-543.

11. Al-Ghazo MA, Ghalayini IF, Al-Azab R, Hani OB, Matani YS, Haddad
Y: Urodynamic detrusor overactivity in patients with overactive blad-
der symptoms. Int Neurourol J 2011; 15:48-54.

12. Chung SD, Liao CH, Chen YC, Kuo HC: Urgency severity scale
could predict urodynamic detrusor overactivity in patients with over-
active bladder syndrome. Neurourol Urodyn 2011; 30:1300-1304.

13. Cucchi A, Quaglini S, Rovereto B: Relationships between micturi-
tion urgency and involuntary voiding dynamics in men with urinary
incontinence from idiopathic detrusor overactivity. J Urol 2007; 178:
563-567.

14. Tong YC: Comparisons of urodynamic findings and voiding habits
in patients with concomitant benign prostatic hyperplasia and de-
trusor overactivity presenting with or without the symptom of urgency.
Urol Int 2007; 78:219-225.

15. Rapp DE, Neil NJ, Govier FE, Kobashi KC: Bladder sensation meas-
ures and overactive bladder. J Urol 2009; 182:1050-1054.

16. Tsunoyama K, Sakakibara R, Yamaguchi C, et al: Pathogenesis of
reduced or increased bladder sensation. Neurourol Urodyn 2011;
30:339-343.

17. Cucchi A, Quaglini S, Guarnaschelli C, Rovereto B: Urodynamic
findings suggesting two-stage development of idiopathic detrusor
underactivity in adult men. Urology 2007; 70:75-79.

18. Cucchi A, Quaglini S, Rovereto B: Proposal for a urodynamic re-
definition of detrusor underactivity. J Urol 2009; 181:225-229.

19. Cho SY, Oh SJ: The clinical significance of rectal contractions that
occur during urodynamic studies. Neurourol Urodyn 2010; 29:418-
423.

20. Pannek J, Pieper P: Clinical usefulness of ambulatory urodynamics
in the diagnosis and treatment of lower urinary tract dysfunction.
Scand J Urol Nephrol 2008; 42:428-432.



S

Review

21. Han E, Black LK, Lavelle JP: Incontinence related to management
of benign prostatic hypertrophy. Am J Geriatr Pharmacother 2007;
5:324-334.

22. Irwin DE, Milsom I, Reilly K, et al: Overactive bladder is associated
with erectile dysfunction and reduced sexual quality of life in men. J
Sex Med 2008; 5:2904-2910.

23. Oelke M, Baard J, Wijkstra H, de la Rosette JJ, Jonas U, Hofner K:
Age and bladder outlet obstruction are independently associated
with detrusor overactivity in patients with benign prostatic hyper-
plasia. Eur Urol 2008; 54:419-426.

24. Toh KL, Ng CK: Urodynamic studies in the evaluation of young men
presenting with lower urinary tract symptoms. Int J Urol 2006; 13:
520-523.

25. Kuo HC: Videourodynamic analysis of pathophysiology of men with
both storage and voiding lower urinary tract symptoms. Urology
2007; 70:272-276.

26. Gomes CM, Nunes RV, Araujo RM, et al: Urodynamic evaluation of
patients with lower urinary tract symptoms and small prostate
volume. Urol Int 2008; 81:129-134.

27. Park KK, Lee SH, Kim YJ, Choi YD, Mah SY: Association between
urinary hesitancy symptoms and uroflowmetry measured urinary
hesitancy time in men with lower urinary tract symptoms. Neurourol
Urodyn 2011; 30:578-582.

28. Itoh H, Kojima M, Okihara K, et al: Significant relationship of time-
dependent uroflowmetric parameters to lower urinary tract symp-
toms as measured by the International Prostate Symptom Score.
Int J Urol 2006; 13:1058-1065.

29. Seki N, Takei M, Yamaguchi A, Naito S: Analysis of prognostic fac-
tors regarding the outcome after a transurethral resection for symp-
tomatic benign prostatic enlargement. Neurourol Urodyn 2006; 25:
428-432.

30. Gnanapragasam VJ, Leonard A: Does a pre-operative urodynamic
diagnosis of bladder outflow obstruction improve outcomes from
palliative transurethral prostatectomy? Urol Int 2011; 86:85-89.

31. Cho MC, Park JH, Jeong MS, et al: Predictor of de novo urinary
incontinence following holmium laser enucleation of the prostate.
Neurourol Urodyn 2011; 30:1343-1349.

32. Hamann MF, Naumann CM, Seif C, van der Horst C, Junemann
KP, Braun PM: Functional outcome following photoselective
vaporisation of the prostate (PVP): Urodynamic findings within 12
months follow-up. Eur Urol 2008; 54:902-907.

33. Bosch JL, Cardozo L, Hashim H, Hilton P, Oelke M, Robinson D:
Constructing trials to show whether urodynamic studies are neces-
sary in lower urinary tract dysfunction. Neurourol Urodyn 2011; 30:
735-740.

34. Yamanishi T, Mizuno T, Tatsumiya K, Watanabe M, Kamai T,
Yoshida K: Urodynamic effects of silodosin, a new alpha 1A-
adrenoceptor selective antagonist, for the treatment of benign pro-
static hyperplasia. Neurourol Urodyn 2010; 29:558-562.

35. Vecchioli-Scaldazza C, Grinta R: Overactive bladder syndrome:
What is the role of evidence of detrusor overactivity in the cystometric
study? Minerva Urol Nefrol 2010; 62:355-361.

36. Malone-Lee JG, Al-Buheissi S: Does urodynamic verification of over-
active bladder determine treatment success? Results from a ran-
domized placebo-controlled study. BJU Int 2009; 103:931-937.

37. Nosseir M, Hinkel A, Pannek J: Clinical usefulness of urodynamic
assessment for maintenance of bladder function in patients with
spinal cord injury. Neurourol Urodyn 2007; 26:228-233.

38. Ozkan B, Demirkesen O, Durak H, Uygun N, Ismailoglu V, Cetinel
B: Which factors predict upper urinary tract deterioration in overac-
tive neurogenic bladder dysfunction? Urology 2005; 66:99-104.

39. Kondo A, Lin TL, Nordling J, et al: Conservative treatment in men,
In: Abrams P, Cardozo L, eds. Incontinence: 2nd International Con-
sultation on Incontinence, 2nd edn., Plymouth: Health Publica-
tions, 2002, pp 553-569.

40. Wolin KY, Luly J, Sutcliffe S, Andriole GL, Kibel AS: Risk of urinary
incontinence following prostatectomy: The role of physical activity
and obesity. J Urol 2010; 183:629-633.

41. Ballert KN, Nitti VW: Association between detrusor overactivity and
postoperative outcomes in patients undergoing male bone anchored
perineal sling. J Urol 2010; 183:641-645.

42. Kuo HC: Analysis of the pathophysiology of lower urinary tract symp-
toms in patients after prostatectomy. Urol Int 2002; 68:99-104.

43. Wadie BS: Retropubic bulbourethral sling for post-prostatectomy
male incontinence: 2-year followup. J Urol 2010; 184:2446-2451.

44. El-Bahnasawy MS, Gomha MA, Shaaban AA: Urethral pressure pro-
file following orthotopic neobladder: Differences between nerve spar-
ing and standard radical cystectomy techniques. J Urol 2006; 175:
1759-1763.

45. Majoros A, Bach D, Keszthelyi A, Hamvas A, Romics I: Urinary in-
continence and voiding dysfunction after radical retropubic prostatec-
tomy (prospective urodynamic study). Neurourol Urodyn 2006; 25:
2-7.

46. Bentzon DN, Graugaard-Jensen C, Borre M: Urethral pressure pro-
file 6 months after radical prostatectomy may be diagnostic of sphinc-
teric incontinence: Preliminary data after 12 months' follow-up. Scand
J Urol Nephrol 2009; 43:114-118.

47. Huckabay C, Twiss C, Berger A, Nitti VW: A urodynamics protocol
to optimally assess men with post-prostatectomy incontinence.
Neurourol Urodyn 2005; 24:622-626.

48. Twiss C, Fleischmann N, Nitti VW: Correlation of abdominal leak
point pressure with objective incontinence severity in men with post-
radical prostatectomy stress incontinence. Neurourol Urodyn 2005;
24:207-210.

49. Zorn KC, Wille MA, Thong AE, et al: Continued improvement of
perioperative, pathological and continence outcomes during 700
robot-assisted radical prostatectomies. Can J Urol 2009; 16:4742-
4749.

50. Frank SJ, Pisters LL, Davis J, Lee AK, Bassett R, Kuban DA: An
assessment of quality of life following radical prostatectomy, high
dose external beam radiation therapy and brachytherapy iodine im-
plantation as monotherapies for localized prostate cancer. J Urol
2007; 177:2151-2156.

51. Blaivas JG, Weiss JP, Jones M: The pathophysiology of lower uri-
nary tract symptoms after brachytherapy for prostate cancer. BJU
Int 2006; 98:1233-1237.

52. Lai HH, Hsu EI, Boone TB: Urodynamic testing in evaluation of
postradical prostatectomy incontinence before artificial urinary
sphincter implantation. Urology 2009; 73:1264-1269.

53. Bochove-Overgaauw DM, Schrier BP: An adjustable sling for the
treatment of all degrees of male stress urinary incontinence: Retro-
spective evaluation of efficacy and complications after a minimal
followup of 14 months. J Urol 2011; 185:1363-1368.

54. Rehder P, Gozzi C: Transobturator sling suspension for male uri-
nary incontinence including post-radical prostatectomy. Eur Urol
2007; 52:860-866.

55. Rehder P, Mitterberger MJ, Pichler R, Kerschbaumer A, Glodny B:
The 1 year outcome of the transobturator retroluminal repositioning
sling in the treatment of male stress urinary incontinence. BJU Int
2010; 106:1668-1672.

56. Davies TO, Bepple JL, McCammon KA: Urodynamic changes and
initial results of the AdVance male sling. Urology 2009; 74:354-357.

57. Ullrich NF, Comiter CV: The male sling for stress urinary incon-
tinence: Urodynamic and subjective assessment. J Urol 2004; 172:
204-206.

58. Kovindha A, Wattanapan P, Dejpratham P, Permsirivanich W,
Kuptniratsaikul V: Prevalence of incontinence in patients after stroke
during rehabilitation: A multi-centre study. J Rehabil Med 2009; 41:
489-491.



T

Review

59. Rotar M, Blagus R, Jeromel M, Skrbec M, Trsinar B, Vodusek DB:
Stroke patients who regain urinary continence in the first week after
acute first-ever stroke have better prognosis than patients with per-
sistent lower urinary tract dysfunction. Neurourol Urodyn 2011; 30:
1315-1318.

60. Han KS, Heo SH, Lee SJ, Jeon SH, Yoo KH: Comparison of
urodynamics between ischemic and hemorrhagic stroke patients;
can we suggest the category of urinary dysfunction in patients with
cerebrovascular accident according to type of stroke? Neurourol
Urodyn 2010; 29:387-390.

61. Singhania P, Andankar MG, Pathak HR: Urodynamic evaluation of
urinary disturbances following traumatic brain injury. Urol Int 2010;
84:89-93.

62. Gupta A, Taly AB, Srivastava A, Thyloth M: Urodynamic profile in
myelopathies: A follow-up study. Ann Indian Acad Neurol 2009; 12:
35-39.

63. Sakakibara R, Kanda T, Sekido T, et al: Mechanism of bladder dys-
function in idiopathic normal pressure hydrocephalus. Neurourol
Urodyn 2008; 27:507-510.

64. Ragab MM, Mohammed ES: Idiopathic Parkinson's disease patients
at the urologic clinic. Neurourol Urodyn 2011; 30:1258-1261.

65. Uchiyama T, Sakakibara R, Yamamoto T, et al: Urinary dysfunction
in early and untreated Parkinson's disease. J Neurol Neurosurg
Psychiatry 2011; 82:1382-1386.

66. Ransmayr GN, Holliger S, Schletterer K, et al: Lower urinary tract
symptoms in dementia with Lewy bodies, Parkinson disease, and
Alzheimer disease. Neurology 2008; 70:299-303.

67. Bansal R, Agarwal MM, Modi M, Mandal AK, Singh SK: Urodynamic
profile of diabetic patients with lower urinary tract symptoms: Asso-
ciation of diabetic cystopathy with autonomic and peripheral
neuropathy. Urology 2011; 77:699-705.

68. Kebapci N, Yenilmez A, Efe B, Entok E, Demirustu C: Bladder dys-
function in type 2 diabetic patients. Neurourol Urodyn 2007; 26:
814-819.

69. Kessler TM, Ochsner K, Studer UE, Thalmann GN: Diabetes mellitus:
Does it impair urinary continence after radical cystoprostatectomy
and ileal orthotopic bladder substitution? Eur Urol 2008; 53:1040-
1046.

70. Dib PT, Trigo-Rocha F, Gomes CM, Srougi M: Urodynamic evalua-
tion in diabetic patients with prostate enlargement and lower uri-
nary tract symptoms. Urol Int 2008; 80:378-382.


