
Prghuqh Pdnurprghoohu
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Pduwv 5335

4 Jhqhuhooh oljhyéjwvprghoohu

414 Lqwurgxnwlrq

LV0OP0prghoohq hu ghq edvdoh nh|qhvldqvnh prgho lqghq iru ûnrqrpl1 Prg0
hoohq ehvwèu di hq uénnh vdpphqkéqjh phoohp fhqwudoh pdnurûnrqrplvnh
yduldeoh1 Gyv hq prgho iru ghw vdpohgh irueuxj/ ghq vdpohgh lqgnrpvw/
gh vdpohgh lqyhvwhulqjhu rvy1 l ûnrqrplhq1 Hw hnvhpsho sè hq fhqwudo
pdnurûnrqrplvn vdpphqkéqj nxqqh yéuh vdpphqkéqjhq phoohp vdpohw
irueuxj rj vdpohw lqgnrpvw +vrp hu olj ghq vdpohgh surgxnwlrq,=

� ' � n SE�� |�t +4,

Ryhqvwèhqgh pdnur0vdpphqkéqj ndoghv irueuxjvixqnwlrqhq rj xgwu|nnhu
vdpphqkéqjhq phoohp ghq vdpohgh lqgnrpvw l vdpixqghw rj ghw vdpohgh
irueuxj l vdpixqghw1

415 Prghuqh pdnurûnrqrplvn whrul

Ghq prghuqh pdnurûnrqrplvnh whrul ylo jhuqh xqgjè dw srvwxohuh vègdqqh
pdnurvdpphqkéqjh/ xghq dw gh ndq xqghuvwûwwhv di hw plnurûnrqrplvn
juxqgodj1

Juxqglgìhq hu/ dw ghq ûnrqrplvnh whrul vndo edvhuhv sè hw vèndogw plnur0
ixqgdphqw1 Khuyhg iruvwèv/ dw hq ûnrqrplvn +pdnur, whrul xgohghv sè edj0
juxqg di gh hqnhowh djhqwhuv dgiéug1

Sulqflslhow ûqvnhu pdq dowvè dw prghoohuh gh hqnhowh djhqwhuv ûnrqrplvnh
dgiéug1
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41514 W|shu di djhqwhu

Kydg hu hq djhqwB Hq djhqw hu ghq plqgvwh ûnrqrplvnh hqkhg/ vrp pdq
phg ulpholjkhg ndq dqdo|vhuh lvrohuhw1 W|slvn rshuhuhu pdq phg wr w|shu di
djhqwhu= Kxvkrogqlqjhu rj ylunvrpkhghu1 Hq wuhgmh djhqw nxqqh yéuh ghq
r�hqwoljh vhnwru1

Pdq nxqqh pèvnh v|qhv/ dw ghw ydu phuh orjlvn dw prghoohuh ghq hqnhowh
shuvrqv dgiéug/ phq ghw hu riwh sureohpdwlvn/ lghw ghw lnnh xplgghoeduw hu
pxoljw dw dqdo|vhuh gh hqnhowh phgohpphu di hq idplolh lvrohuhw/ lghw idplolhq
kdu iéoohv ûnrqrpl1

41515 W|shu di dgiéug

L dqdo|vhq di gh hqnhowh djhqwhu nrqfhqwuhuhu yl rv rp gh ûnrqrplvnh ehvoxw0
qlqjhu rj ghq ûnrqrplvnh dgiéug1

Iru kxvkrogqlqjhuqh hu yl lqwhuhvvhuhgh l dvshnwhu vrp=

� Irueuxj2rsvsdulqj

� Duehmgvxgexg2Péqjgh di iulwlg

� Ydoj di xggdqqhovhvqlyhdx

Iru ylunvrpkhghuqh hu yl lqwhuhvvhuhgh l dvshnwhu vrp=

� Surgxnwlrqvvwûuuhovh

� Lqyhvwhulqjhu

� Hiwhuvsûujvho hiwhu duehmgvnudiw

� Iruvnqlqjvrpidqj

Yhg dw xqghuvûjh dgiéughq sè plnurqlyhdx ièu yl hq ehjuxqghovh iru yruhv
pdnurwhrul1 Pdnurwhrulhq xqghuvwûwwhv di djhqwhuqhv dgiéug sè plnurqlyhdx1
Yl vljhu dw pdnurwhrulhq kdu hw plnurixqgdphqw1 Wdqnhjdqjhq hu looxvwuhuhw
l qhghqvwèhqgh �jxu1

c1 c2 c3 c4 cn

Mikro

Makro
C=c1+c2+c3+c4+....+cn
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F ehwhjqhu djjuhjhuhw irueuxj l ûnrqrplhq1 f� ehwhjqhu ghw vrp djhqw
qu1 4 irueuxjhu/ f2 ehwhjqhu ghw vrp djhqw qu1 5 irueuxjhu rvy1 Ghw vdpohgh
irueuxj ehuhjqhv vrp vxpphq di gh ? djhqwhuv irueuxj1

41516 Prghoohulqj di djhqwhuqhv dgiéug

Kylv yl vhu sè ghq hqnhowh kxvkrogqlqj rj ûqvnhu hq prgho iru ghq ûnrqrplvnh
dgiéug/ hu ghw noduw/ dw hq ûnrqrplvn prgho kxuwljw ylo eolyh xk|uh nrpsohnv1
Hnvhpshoylv hu uénnhq di idnwruhu/ vrp lq xhuhu sè ghq hqnhowh kxvkrog0
qlqjv vdpohgh irueuxj/ qéuphvw xhqgholj1 Odg rv vsulqjh gluhnwh wlo ghq w|sh
di prghoohu/ ghu dqyhqghv l ûnrqrpl1 Wdqnhjdqjhq hu qrn phvw lqwxlwly l
iruelqghovh phg ylunvrpkhghuqh/ vè odg rv vwduwh phg ghp=

Prgho iru ylunvrpkhghu Ghq juxqgoéjjhqgh dqwdjhovh hu/ dw ylunvrpkhg0
huqh yéojhu dgiéug xg iud sur�wpdnvlphulqj1 Yl dqwdjhu dowvè dw ylunvrpkh0
ghqv ûnrqrplvnh dgiéug ndq xgohghv xg iud ylunvrpkhghqv ûqvnh rp dw rsqè
ghq vwûuvw pxoljh sur�w1 Pdwhpdwlvn irupxohuhu pdq hw sur�wpdnvlphu0
lqjvsureohp/ rj oûvqlqjhq wlo ghwwh hu ghq rswlpdoh +sur�wpdnvlphuhqgh,
dgiéug iru ylunvrpkhghq1 Ghw nxqqh hnvhpshoylv guhmh vlj rp=

� Ghq rswlpdoh surgxnwlrqvvwûuuhovh

� Ghw rswlpdoh lqyhvwhulqjvrpidqj

� Ghq rswlpdoh lqgvdwv di duehmgvnudiw

Ghq w|slvnh ûnrqrplvnh prgho iru hq ylunvrpkhg hu vèohghv edvhuhw sè
udwlrqho rswlphuhqgh dgiéug1

Prgho iru kxvkrogqlqjhu Wlovyduhqgh ûqvnhu yl dw rsvwlooh hq prgho
iru kxvkrogqlqjhuqh/ vè yl ndq ehvwhpph glvvhv rswlpdoh dgiéug1 L ghqqh
iruelqghovh hu ghu lnnh sè vdpph pègh qrjhw rsodjw juxqgodj iru hw pdn0
vlphulqjvsureohp1 Phqv ghw phg ulpholjkhg ndq dqwdjhv/ dw hq sulydw ylun0
vrpkhg wlo hq ylv judg wué�hu vlqh ehvoxwqlqjhu phg khqeoln sè dw rsqè vwûuvw
pxolj sur�w/ vè hu ghu lnnh hq énylydohqw pèovéwqlqj iru hq kxvkrogqlqj1
Vrp oûvqlqj sè ghwwh sureohp dqyhqghu pdq lqghq iru ûnrqrpl ehjuhehw
q|wwh +xwlolw|,1 Ghwwh hu hw devwudnw ehjuhe/ vrp euxjhv l prghoohu/ ghu vndo
ehvnulyh irueuxjhuhv dgiéug1 Pdq wdohu rp q|wwhq di irueuxj/ q|wwhq di iulwlg
rvy1 Q|wwhq ndq rsidwwhv vrp hw vodjv pèo iru yhoiéug 0 hw pèo iru wloiuhg0
vkhg2joégh1 L ûnrqrplhq prghoohuhu pdq ghq hqnhowh djhqwv +kxvkrogqlqjv,
dgiéug yhg dw dqwdjh/ dw dgiéughq ndq xgohghv xg iud q|wwhpdnvlphulqj1
Pdwhpdwlvn rsvwloohu pdq hw pdnvlphulqjvsureohp/ rj oûvqlqjhq wlo ghwwh
sureohp hu ghq rswlpdoh dgiéug iru kxvkrogqlqjhq1
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Ghw nxqqh hnvhpshoylv guhmh vlj rp=

� Ghq rswlpdoh rsvsdulqj

� Ghw rswlpdoh irueuxj

� Ghq rswlpdoh duehmgvwlg2iulwlg

Ghq w|slvnh ûnrqrplvnh prgho iru hq kxvkrogqlqj hu l oljkhg phg ghq
ûnrqrplvnh prgho iru hq ylunvrpkhg edvhuhw sè udwlrqho/ rswlphuhqgh dg0
iéug1

41517 Iud plnurprgho wlo pdnurprgho

Qèu yl kdu rsvwloohw +plnur, prghoohu iru ylunvrpkhghuqhv rj kxvkrogqlqjhuqhv
dgiéug/ hu qévwh vnulgw dw iruvûjh dw euxjh ghwwh wlo dw vljh qrjhw rp ghq vdp0
ohgh ûnrqrplv rsiûuvho1 L ghqqh iruelqghovh vndo pdq yéuh rspéunvrp sè/
dw gh hqnhowh djhqwhuv rsiûuvho sèylunhu klqdqghq1 Iru hnvhpsho= Kylv dooh l
ûnrqrplhq ûqvnhu hq nruw duehmgvwlg ylo ylunvrpkhghuqh pdqjoh duehmgvnudiw1
Ghuiru ylo gh yéuh ylooljh wlo dw wloe|gh hq irukrogvylv kûm oûq rj yhg hq kûmhuh
oûq ylo iron yéuh ylooljh wlo dw duehmgh phuh1 Ylunvrpkhghuqhv hiwhuvsûujvho
hiwhu duehmgvnudiw sèylunhu ghuiru oûqqhq rj oûqqhq sèylunhu kxvkrogqlqjhuqhv
xgexg di duehmgvnudiw1 Ghu hu hw nrpsolfhuhw vdpvslo phoohp djhqwhuqhv dg0
iéug/ rj yhg dw vh sè ghq hqnhowh djhqw lvrohuhw ièu pdq hw xixogvwéqgljw
eloohgh1

Qèu yl dqdo|vhuhu ghq vdpohgh ûnrqrpl/ hu ghu qûgw wlo dw yéuh ry0
huhqvvwhpphovh phoohp gh hqnhowh djhqwhuv ehvoxwqlqjhu1 Ghw jlyhu lnnh
phqlqj dw vh sè hq vlwxdwlrq kyru ylunvrpkhghuqh euxjhu hq pdvvh dueh0
mgvnudiw l surgxnwlrqhq/ phqv kxvkrogqlqjhuqh kdu ydojw hq nruw duehmg0
vxjh rj ghuiru nxq duehmghu olgw1 Iru dw odyh hq phqlqjvixog dqdo|vh pè
yl duehmgh phg hq nrqvlvwhqw prgho 0 hq prgho kyru ghu hu ryhuhqvvwhp0
phovh phoohp dooh djhqwhuqhv dgiéug1 Riwh duehmghu pdq phg ehjuhehw
jhqhuho oljhyéjw1 Khuyhg phqhv/ dw yl vhu sè hq vlwxdwlrq phg oljhyéjw l
dooh pdunhghu1 Juxqgoéjjhqgh guhmhu ghw vlj rp/ dw gh xgexgwh péqjghu
hu olj gh hiwhuvsxujwh péqjghu/ rj dw dooh pdunhghu vndo yéuh l oljhyéjw
vdpwlgljw1 Iru dw vlnuh hq jhqhuho oljhyéjwvvlwxdwlrq pè pdq dqwdjh qrjoh
yduldeoh wlosdvvhu vlj1 W|slvn dqwdjhu yl l glvvh prghoohu dw sulvhuqh wlosdvvhu
vlj41 Gd ghu hu hw vdpvslo phoohp gh hqnhowh pdunhghu/ rj gd gh hqnhowh
djhqwhu ghowdjhu l  huh iruvnhooljh pdunhghu vdpwlglj ndq ghw yéuh whnqlvn
phjhw nrpsolfhuhw dw �qgh ghq jhqhuhooh oljhyéjw iru ghq vdpohgh ûnrqrpl

4L LV0OP0prghoohq ydu ghw surgxnwlrq rj uhqwh vrp wlosdvvhgh vlj iru dw vndeh oljhyéjw1
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+vlgvw l glvvh qrwhu jlyhv hw hnvhpsho sè rsvwloolqj rj oûvqlqj di hq jhqhuho
oljhyéjwvprgho,1

Sulqflslhow hu ghu ghuiru wr wulq l rsvwloolqjhq di hq pdnurprgho phg
plnurixqgdphqw=

4, Rsvwloolqj di prgho iru dgiéug sè plnurqlyhdx
5, Oûvqlqj iru jhqhuho oljhyéjw
Ghwwh hu ghq sulqflslhooh iuhpjdqjvpègh1 Ehpéun grj dw ghwwh ohw eolyhu

xk|uh nrpsolfhuhw/ vhoyrp ghq prgho/ yl kdu dqyhqgw iru plnur0dgiéughq/
doohuhgh hu phjhw vlpsol�fhuhw1 Kylv ghu hu 518331333 iruvnhooljh kxvkrog0
qlqjhu rj ghuwlo hw vwruw dqwdo ylunvrpkhghu ylo ghq pdnurûnrqrplvnh prgho
yéuh ryhurughqwolj nrpsolfhuhw1 Rsvwloolqj rj oûvqlqj di prghoohq ylo yéuh hq
xpxolj rsjdyh1

Ghuiru hu pdq di whnqlvnh2pdwhpdwlvnh èuvdjhu qûgw wlo dw iruhqnoh |ghu0
oljhuh1 Pdq ndq lqgghoh kxvkrogqlqjhuqh l juxsshu rj nxq prghoohuh hw plq0
guh dqwdo iruvnhooljh kxvkrogqlqjhu rj wlovyduhqgh iru ylunvrpkhghuqh1 Ghq
phvw gudvwlvnh iruhqnolqj hu dw duehmgh phg nxq ìq djhqw l kyhu vhnwru +kxvk0
rogqlqjvvhnwru rj ylunvrpkhgvvhnwru,1 Pdq vljhu/ dw pdq duehmghu phg hq
vèndogw uhsuévhqwdwly kxvkrogqlqj rj ìq uhsuévhqwdwly ylunvrpkhg1 Vhoyrp
ghw xplgghoeduw ylunhu xqghuoljw dw prghoohuh hq kho ûnrqrpl yhg kméos di hq
uhsuévhqwdwly kxvkrogqlqj rj hq uhsuévhqwdwly ylunvrpkhg/ hu ghqqh iuhp0
jdqjvpègh phjhw xgeuhgw 0 rjvè l prghuqh ûnrqrplvn iruvnqlqj1

Ghu dqyhqghv vèohghv l ylg xgvwuénqlqj iruhqnohqgh dqwdjhovhu1 Sè plnur0
qlyhdx kdu yl hq phjhw iruhqnohw prgho di gh ûnrqrplvnh djhqwhuv dgiéug rj
iru dw ryhuiûuh plnurwhrulhq wlo pdnurqlyhdx euxjhu yl ljhq hq uénnh iru0
vlpsohqgh dqwdjhovhu yhguûuhqgh dqwdoohw di djhqwhu rj ghuhv iruvnhooljkhg
+khwhurjhqlwhw,1 Dooljhyho ylo ghw riwh lnnh yéuh pxoljw dw oûvh vhoy glvvh
iruhqnohgh prghoohu pdwhpdwlvn1 Ghuiru dqyhqghu pdq hq frpsxwhu wlo dw
vlpxohuh hq oûvqlqj1

416 Hw hnvhpsho sè hq jhqhuho oljhyéjwvprgho

Odg rv looxvwuhuh gh ryhqiru vnlwvhuhgh sulqflsshu phg hq vwlolvhuhw jhqhuho
oljhyéjwvprgho1

41614 Prghoohqv dqwdjhovhu

Djhqwhu Ghu hu wr w|shu di djhqwhu= kxvkrogqlqjhu rj ylunvrpkhghu1 Yl
jûu ghq gudvwlvnh +phq doplqgholjh, dqwdjhovh/ dw ghu nxq hu ìq kxvkrogqlqj
rj nxq ìq ylunvrpkhg51 Yl dqwdjhu dw djhqwhuqh hu udwlrqhooh l ghq iruvwdqg/

5Ehpéun/ dw vhoyrp ghu uhqw whnqlvn nxq hu hq djhqw l kyhu vhnwru/ vè ûqvnhu yl dw

rsidwwh prghoohq vrp hq devwudnw ehvnulyhovh di hq ûnrqrpl phg pdqjh djhqwhu l kyhu
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dw gh xgylvhu rswlphuhqgh dgiéug1

Yduhu rj surgxnwlrqvidnwruhu

� Ghu hu nxq ìq yduh l ûnrqrplhq1 Ghwwh hu vhoyiûojholj hq jury iruhqnolqj1
Phq yl rsidwwhu irueuxjvyduhq vrp vdpohw irueuxj l ûnrqrplhq1

� Ghu hu oljhohghv nxq ìq surgxnwlrqvidnwru l ûnrqrplhq1 Gyv ylun0
vrpkhghuqh dqyhqghu xghoxnnhqgh duehmgvnudiw l ghuhv surgxnwlrq1 Gyv
ghu vhv eruw iud pdvnlqhu rj dqguh lnnh phqqhvnholjh surgxnwlrqvkméosh0
plgohu +ehwhjqhv vrp ndslwdo l ûnrqrpl, 1

� Ghu hu nxq hq w|sh duehmgvnudiw1

Pdunhghu Ghu hu wr pdunhghu l ûnrqrplhq1 Sè ghw hqh pdunhg 0 dueh0
mgvpdunhghw 0 hiwhuvsûujhu ylunvrpkhghuqh duehmgvnudiw/ rj kxvkrogqlqjhuqh
xge|ghu duehmgvnudiw1 Sè ghw dqghw pdunhg 0 yduhpdunhghw 0 hiwhuvsûujhu
kxvkrogqlqjhuqh irueuxjvjrghu/ rj ylunvrpkhghuqh hu xge|ghuh di irueuxjv0
jrghu +ehpéun/ dw hiwhuvrp ghu hu nxq ìq yduh hu ghu nxq ìw yduhpdunhg,1

Hmhuirukrog Kxvkrogqlqjhuqh hmhu ylunvrpkhghuqh +hu dnwlrqéuhu,1 Ghwwh
lqgheéuhu/ dw hw hyhqwxhow ryhuvnxg +sur�w, l ylunvrpkhghuqh ryhuiûuhv wlo
kxvkrogqlqjhuqh1

Nuhgvoûehw l ûnrqrplhq hu looxvwuhuhw l qhghqvwèhqgh �jxu=

Cudbud =Cefterspørgsel

Varemarked

Lefterspørgsel =Ludbud

Arbejdsmarked

Overskud overføres fra virksomheder til husholdninger

Arbejdsefterspørgsel

Vareudbud

Arbejdskraft

Vareefterspørgsel

Arbejdsudbud

Løn

Indtægter

Løn

Varer

Udgifter

Varer

Arbejdskraft

vhnwru1 Nxq ìq surgxfhuhqgh ylunvrpkhg ylo qrupdow yéuh hqvehw|ghqgh phg hq prqrsro0

vlwxdwlrq1 Phq l ghqqh vdpphqkéqj rsidwwhu yl ghq uhsuévhqwdwlyh ylunvrpkhgv dgiéug

vrp yéuhqgh génnhqgh iru khoh ylunvrpkhgvvhnwruhqv dgiéug l hq ylunvrpkhgvvhnwru phg

pdqjh ylunvrpkhghu rj ghuphg lnnh hq prqrsrovlwxdwlrq1
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41615 Djhqwhuqhv rswlphulqj

Ylunvrpkhghuqh Ylunvrpkhghuqh rpgdqqhu yhg ghuhv surgxnwlrq dueh0

mgvnudiw wlo yduhu/ vrp kxvkrogqlqjhuqh ndq nûeh rj irueuxjh1

FL F(L)=C

Surgxnwlrqvixqnwlrqhq hu hq pdwhpdwlvn ehvnulyhovh di ghq whnqrorjl ghu
dqyhqghv l surgxnwlrqvsurfhvvhq1 Odg rv dqwdjh iûojhqgh surgxnwlrqvixqn0
wlrq=

8 Eu� '
�

q
uqc f 	 q 	 � +5,

Surgxnwlrqvixqnwlrqhq hu yrnvhqgh l O1 Mr phuh duehmgvnudiw ghu dqyhqghv/ mr
vwûuuh eolyhu surgxnwlrqhq1 q hu hq sdudphwhu/ vrp xgwu|nnhu h�hnwlylwhwhq
l surgxnwlrqhq1 Ehwlqjhovhq f 	 q 	 � vlnuhu/ dw hiwhukèqghq vrp lqgvdwvhq
di duehmgvnudiw ûjhv/ eolyhu ghq pdujlqdoh jhylqvw yhg dw ûjh lqgvdwvhq di
duehmgvnudiw plqguh1 Ryhuvnxgghw2sur�wwhq l ylunvrpkhghq/ vrp ehwhjqhv
�c hu jlyhw yhg=

� ' �
�

q
uq �`u +6,

S hu sulvhq sè gh surgxfhuhgh yduhu rj �

q
uq hu péqjghq di ghw surgxf0

huhgh1 S �

q
uq hu vèohghv vdojvlqgwéjwhuqh1 Z hu ghq oûq/ ghu ehwdohv iru

duehmgvnudiw/ rj O hu péqjghq di duehmgvnudiw/ ghu dqyhqghv1 ZO hu vèohghv
gh vdpohgh oûqrpnrvwqlqjhu +rj gh wrwdoh rpnrvwqlqjhu/ lghw ghu lnnh hu
dqguh surgxnwlrqvidnwruhu,1 Sur�wwhq ehvwhpphv dowvè vrp vdojvlqgwéjwhu
iudwuxnnhw rpnrvwqlqjhu1 Ghq rswlpdoh dgiéug iru ylunvrpkhghq ehvwhpphv
yhg dw pdnvlphuh sur�wwhq phg khqv|q wlo lqgvdwvhq di duehmgvnudiw=

4@ 
u

�
�

q
uq �`u +7,

Iûuvwhrughqvehwlqjhovhq eolyhu=

_E� �

q
uq �`u�

_u
' �uq3� �` ' f +8,
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Kylv yl lvrohuhu O l ghqqh oljqlqj/ kdu yl ghq rswlpdoh lqgvdwv di duehmgvnudiw
iru ylunvrpkhghq vrp hq ixqnwlrq di oûq rj sulv1

ues|eorRûo}re, '

�
`

�

� �

q3�

+9,

Ehpéun dw hiwhuvsûujvohq dikéqjhu di Z2S/ vrp hu uhdooûqqhq +shqjhoûq
glylghuhw phg sulvqlyhdx,1 Qèu uhdooûqqhq hu kûm/ hu ghw g|uw dw euxjh du0
ehmgvnudiw/ rj hiwhuvsûujvohq ylo ghuiru yéuh olooh +pdwhpdwlvn vhv ghw/ dw
Oes|eorRûo}re, hu diwdjhqgh l Z2S yhg dw ehpéunh/ dw hnvsrqhqwhq hu qhjdwly,1
Vyduhqgh wlo ghq rswlpdoh duehmgvhiwhuvsûujvho l +9, ylo ghu yéuh hw rswlpdow
surgxnwlrqvqlyhdx/ vrp ièv yhg dw lqgvéwwh Oes|eorRûo}re, l surgxnwlrqvixqn0
wlrqhq/ +5,=

8 Eues|eorRûujvho� '
�

q

#�
`

�

� �

q3�

$q

'
�

q

�
`

�

� q
q3�

' ��_K�_ +:,

Surgxnwlrqhq hu olj ghq xgexgwh péqjgh di yduhu
Ryhuvnxgghw yhg ghwwh surgxnwlrqvqlyhdx �qghv yhg dw lqgvéwwh +9, rj

+:, l +6,=

� ' �
�

q

�
`

�

� q
q3�

�`

�
`

�

� �

q3�

+;,

Kxvkrogqlqjhuqh Q|wwhixqnwlrqhq hu hq pdwhpdwlvn ixqnwlrq/ vrp ehvnul0
yhu ghq q|wwh kxvkrogqlqjhq ièu xg di irueuxj di yduhu/ F/ rj di dw krogh iul/
U1 U hu péqjghq di iulwlg lqghq iru hq jlyhq wlgvshulrgh 0 hnvhpshoylv hw èu1
Ghu hu hq qhjdwly vdpphqkéqj phoohp duehmgh rj iulwlg1 Kylv pdq dueh0
mghu phjhw eolyhu ghu lnnh wlg wlo phjhw iulwlg 0 yl ièu ghuiru hq olooh U0yéugl1
Kylv yl dqwdjhu/ dw ghu pd{lpdow hu - wlgvhqkhghu wlo uègljkhg lqghq iru
wlgvshulrghq/ rj dw duehmgvwlghq ehwhjqhv O/ kdu yl=

- ' -� u +<,

Juxqgodjhw iru kxvkrogqlqjhuqhv rswlphulqj hu q|wwhixqnwlrqhq=

LE�c-� ' �k-�3kc f 	 k 	 � +43,

Q|wwhixqnwlrqhq ndq vshfl�fhuhv sè pdqjh pèghu1 Iéoohv iru glvvh hu grj/
dw gh rsi|oghu/ dw q|wwhq hu yrnvhqgh l irueuxj rj iulwlg/ phq dw pdujlqdoq|w0
whq hu diwdjhqgh +pdwhpdwlvn dqdo|vhuhv ghwwh yhg dw �qgh iûuvwhrughqv0 rj
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dqghqvrughqvd hghgh,1 k hu hq sdudphwhu/ vrp hu ehvwhpphqgh iru kxvk0
rogqlqjhqv yéjwqlqj di irueuxj l irukrog wlo iulwlg1 Kylv k hu kûm/ ehw|ghu ghw/
dw kxvkrogqlqjhq oéjjhu vwru yéjw sè irueuxj rj plqguh yéjw sè iulwlg1

Qèu kxvkrogqlqjhq pdnvlphuhu vlq q|wwh/ ndq ghq lnnh eorw irueuxjh
xhqgholjw phjhw rj krogh xhqgholjw phjhw iul1 Ghu hu qûgw wlo dw yéuh ry0
huhqvvwhpphovh phoohp ghq lqgnrpvw/ kxvkrogqlqjhq kdu/ rj ghw irueuxj
kxvkrogqlqjhq kdu/ gd ghw hu lnnh pxoljw dw oèqh l ghqqh prgho1 Kxvk0
rogqlqjhq ièu lqgnrpvw iud duehmgh rj iud xge|wwh sè gh dnwlhu/ ghq kdu l
ylunvrpkhghq1 Kxvkrogqlqjhq euxjhu vlq lqgnrpvw sè irueuxj 0 dw nûeh hq
ehvwhpw péqjgh/ F/ di irueuxjvjrghw1 Glvvh uhvwulnwlrqhu ndq vdpphqidwwhv
l hq vèndogw exgjhwehjuéqvqlqj=

�� ' `un� +44,

S hu sulvhq sè irueuxj/ F hu péqjghq di irueuxj1 SF hu ghuiru rpnrvwqlqjhq
wlo irueuxj1 Z hu oûqqhq/ O hu duehmgvwlghq1 ZO hu ghuiru oûqlqgnrpvwhq1
� hu ndslwdolqgnrpvwhq/ xge|wwhw iud gh dnwlhu vrp kxvkrogqlqjhq hmhu1 Rj
gd ghu nxq hu hq ylunvrpkhg rj hq kxvkrogqlqj ièu kxvkrogqlqjhq khoh ylun0
vrpkhghqv sur�w1

Kxvkrogqlqjhq ûqvnhu dw pdnvlphuh q|wwhixqnwlrqhq xqghu khqv|qwdjhq
wlo exgjhwuhvwulnwlrqhq1 Pdwhpdwlvn kdu yl iûojhqgh pdnvlphulqjvsureohp=

4@ 
�c-

�k-�3k +45,

�KK� �� ' ` E-� -� n �

Hw vègdqw pd{lphulqjvsureohp ndq oûvhv yhg kméos di hq Odjudqjh0ixqnwlrq
hoohu yhg lqgvéwwhovh di elehwlqjhovhq l remhnwixqnwlrqhq1 Odjudqjhixqnwlrqhq
hu jlyhw yhg=

OE�c-c b� ' �k-�3k � bE�� �` E-�-���� +46,

kyru b hu odjudqjhpxowlsolndwruhq vyduhqgh wlo exgjhwehjuéqvqlqjhq1 Iûuvwh0
rughqvehwlqjhovhuqh eolyhu=

_OE�c-c b�

_�
' k�k3�-�3k � b� ' f +47,

_OE�c-c b�

_-
' E�� k��k-3k � b` ' f +48,

_OE�c-c b�

_b
' �� �` E-�-�� � ' f +49,
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Nrpelqhuhv +47, rj +48, ièv=

k�k3�-�3k �

�
' E�� k��k-3k �

`
+4:,

Ghwwh ndq rpvnulyhv wlo=

� '
k

E�� k�

`

�
- +4;,

Iûuvwhrughqvehwlqjhovhq iru odjudqjhpxowlsolndwruhq/ +49,/ ndq rpvnulyhv wlo=

- ' -�
�

`
E�� � �� +4<,

Lqgvéwwhu yl ghwwh xgwu|n iru U l +4;, ièv=

� '
k

E�� k�

`

�

�
-�

�

`
E�� ���

�
+53,

Lvrohuhu yl F l ghqqh oljqlqj ièu yl=

� ' k

�
`

�
-n

�

�

�
' �es|eorRûo}re, +54,

Ghqqh oljqlqj xgwu|nnhu kxvkrogqlqjhqv rswlpdoh irueuxjvydoj vrp hq ixqn0
wlrq di uhdooûqqhq/ pdnvlpdo iulwlg rj ghq uhdoh sur�w l ylunvrpkhghq1Yl ndq
qx �qgh ghq rswlpdoh péqjgh iulwlg yhg dw lqgvéwwh +54, l +4;, rj lvrohuh
iru U=

- ' E�� k�

�
-n

�

`

�
' -es|eorRûo}re, +55,

Ghwwh hu ghw rswlpdoh ydoj di iulwlg vrp ixqnwlrq di/ pdnvlpdo iulwlg/ sur�w rj
oûq1 Vyduhqgh wlo ghwwh qlyhdx iru iulwlg hu ghw rswlpdoh duehmgvxgexg jlyhw
yhg=

u�_K�_ ' -�-es|eorRûo}re, ' k-� E�� k�
�

`
+56,
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Iud ylunvrpkhghuqhv pdnvlphulqj nhqghu yl sur�wwhq1 Ghq uhdoh sur�w/ �

�
c

hu jlyhw yhg=
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+57,

Irukroghw phoohp sur�w rj oûq hu jlyhw yhg=
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+58,

Xgwu|nnhw iru ghq uhdoh sur�w ndq qx dqyhqghv l Fes|eorRûo}re, G

�es|eorRûo}re, ' k
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+59,

Xgwu|nnhw iru irukroghw phoohp sur�w rj oûq ndq dqyhqghv l O�_K�_ G

u�_K�_ ' k-� E�� k�
�

`

' k-� E�� k�
�� q

q

�
`

�

� �

q3�

+5:,

Yl kdu qx xgohgw xgexg rj hiwhuvsûujvho sè yduhpdunhghw rj sè duehmgv0
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pdunhghw1 Gh ixqgqh xgwu|n hu vrp iûojhu=

�es|eorRûo}re, ' k
`
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ues|eorRûo}re, '
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u�_K�_ ' k-� E�� k�
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q3�

+64,

41616 Pdunhgvoljhyéjw

Yl kdu qx xgohgw ghq rswlpdoh dgiéug1 Qévwh wulq hu dw vh sè pdunhg0
voljhyéjw1 Iru dw xgexg ndq yéuh olj hiwhuvsûujvho/ vè pè sulvhuqh wlosdvvh
vlj1 Gyv yl dqwdjhu dw Z rj S mxvwhuhu vlj lqgwlo oljhyéjwhq hu rsqèhw1

Ghq uhdooûq/ ghu jlyhu oljhyéjw l duehmgvpdunhghw ehvwhpphv yhg dw lqg0
véwwh xgexg olj hiwhuvsûujvho=

u�_K�_ ' ues|eorRûo}re, p
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+65,

Ghq uhdooûq/ ghu jlyhu oljhyéjw l yduhpdunhghw ehvwhpphv=

�es|eorRûo}re, ' ��_K�_ p
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Ghw vhv/ dw ghw hu ghq vdpph uhdooûq/ ghu vndehu oljhyéjw l eègh duehmgv0
pdunhg rj yduhpdunhg1 Yhg ghqqh uhdooûq hu ûnrqrplhq l jhqhuho oljhyéjw1
Djhqwhuqh xgylvhu udwlrqho rswlphuhqgh dgiéug rj dooh pdunhghu �fohduhu� 0
ghu hu ryhuhqvvwhpphovh phoohp xgexg rj hiwhuvsûujvho1 Gyv lqjhq djhqwhu
kdu lqflwdphqw wlo dw éqguh dgiéug/ rj gd ghu hu ryhuhqvvwhpphovh phoohp
xgexg rj hiwhuvsûujvho/ hu ghu lqjhq phndqlvphu/ vrp wuénnhu l uhwqlqj di
éqguhgh sulvhu61

6Ehpéun/ dw yl lnnh ndq ehvwhpph dqghw hqg uhodwlyh sulvhu l ûnrqrplhq1 Ghw hu vèohghv

uhdooûqqhq/ ghu hu dijûuhqgh1 Z
S

@ 433

43
@ 4333

433
@ 43= Hq oûq sè 433 rj hq sulv sè 43 vyduhu

ixogvwéqglj wlo hq oûq sè 4333 rj hq sulv sè 4331
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5 Iud JH0prgho wlo FJH0prgho

Prghoohq iud iruuljh divqlw ydu hw hnvhpsho sè hq phjhw vlpsho jhqhuho oljh0
yéjwvprgho +JH0prgho,1 Lplgohuwlg looxvwuhuhgh ghq xgpéunhw sulqflsshw
l gh phndqlvphu/ ghu nhqghwhjqhu jhqhuhooh oljhyéjwvprghoohu= Xgexgv0 rj
hiwhuvsûujvhovixqnwlrqhu xgohghv iud rswlphulqjvsureohphu/ rj yhg kméos di
oljhyéjwvehwlqjhovhu iru gh lqyroyhuhgh pdunhghu �qghv oljhyéjwvsulvhu rj 0
péqjghu1

L ghw iûojhqgh ylo yl nruw vnlwvhuh/ kyruohghv ghq vlpsoh prgho ndq xgylghv
l iruvnhooljh uhwqlqjhu1 Ghwwh ylo ohgh rv ryhu l gh vèndogwh �Frpsxwdeoh Jhq0
hudo Htxloleulxp +FJH,�0prghoohu/ vrp hu nydqwlwdwlyh2qxphulvnh xgjdyhu di
vwruh JH0prghoohu1 Glvvh prghoohu hu gh q|h nrqnxuuhqwhu wlo gh wudglwlrqhooh
nydqwlwdwlyh pdnurprghoohu vrp VPHF rj DGDP1

514 Hnvhpsohu sè xgylghovhu di ghq vlpsoh JH0prgho

Ghq vlpsoh JH0prgho ndq xgylghv l pdqjh iruvnhooljh uhwqlqjhu/ i{ sè kxv0
krogqlqjvvlghq/ sè ylunvrpkhgvvlghq hoohu yhg lqggudjhovh di dqguh w|shu di
djhqwhu/ i{ hq r�hqwolj vhnwru1 Yl ylo l ghwwh divqlw jhqqhpjè qrjoh di glvvh
pxoljkhghu1

51414 Kxvkrogqlqjhu

Hq xplgghoedu xgylghovh di prghoohq hu qdwxuoljylv dw lqwurgxfhuh  huh kxv0
krogqlqjhu phg iruvnhooljh q|wwhixqnwlrqhu rj exgjhwehjuéqvqlqjhu1 Ghwwh
ehylunhu/ dw prghoohq ndq dqyhqghv wlo dw dqdo|vhuh irugholqjvpévvljh vsûujv0
pèo hoohu ehw|gqlqjhq di ehironqlqjhqv vdpphqvéwqlqj iru ghq ûnrqrplvnh
vlwxdwlrq1

Hq |ghuoljhuh pxoljkhg ylooh yéuh dw jûuh prghoohq g|qdplvn rj odgh
djhqwhuqh2kxvkrogqlqjhuqh kdyh hq jlyhq ohyhwlg/ i{ A shulrghu1 L vwhghw iru
dw pdnvlphuh ghuhv q|wwh l hq hqnhow shulrgh/ vrp l ghq vlpsoh JH0prgho/
vndo gh gd l vwhghw pdnvlphuh ghuhv vdpohgh q|wwh ryhu gh A shulrghu1 Kylv
yl dqwdjhu/ dw ghq vdpohgh q|wwh iru gh A shulrghu ndq vnulyhv vrp vxpphq
di q|wwhuqh l gh hqnhowh shulrghu/ vè vndo djhqwhuqh qx pdnvlphuh=

T '

A[
|'�

L|E�|c -|� +67,

kyru L| hu q|wwhq l shulrgh |/ vrp dikéqjhu di irueuxjhw rj iulwlghq l shulrgh
|= �| rj -|1
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Yhg dw jûuh prghoohq g|qdplvn ndq pdq jlyh kxvkrogqlqjhuqh pxoljkhg
iru dw oèqh rj rsvsduh phoohp gh iruvnhooljh shulrghu1 Ghwwh ylo divshmohv l
ghuhv exgjhwehjuéqvlqjhu/ kyru uègljkhgvehoûehw l ìq shulrgh l sulqflsshw
ylo dikéqjh di irueuxjv0 rj duehmgvehvoxwqlqjhu l dooh dqguh shulrghu1 Prg0
hoohq pè l vè idog rjvè lqghkrogh hw hoohu  huh ndslwdopdunhghu/ kyruljhqqhp
rsvsdulqj rj oèq ndq iruplgohv/ i{ hw pdunhg iru reoljdwlrqhu1

G|qdplvnh prghoohu ylqghu vwdglj vwljhqgh xgeuhghovh lqghq iru ûnrqrpl/
lghw revhuyhuhgh ûnrqrplvnh iéqrphqhu v|qhv dw lqghkrogh w|gholjh lqwhuwhp0
srudoh +g|qdplvnh, dvshnwhu/ vrp pdq nxq ndq jûuh vlj kèe rp dw idqjh l
prghoohu/ ghu hnvsolflw lqnrusruhuhu wlgvdvshnwhw l ghq ûnrqrplvnh dgiéug1 I{
hu lqyhvwhulqjvehvoxwqlqjhu w|slvn lnnh nxq dikéqjljh di ûnrqrplvnh irukrog
l lqghyéuhqgh shulrgh phq l kûm judg rjvè di iruyhqwqlqjhu wlo iuhpwlghq1

Yl vndo vhqhuh/ l ghq pdwhpdwlvnh gho di nxuvhw/ vh qéuphuh sè qrjoh di
gh whnqlvnh dvshnwhu yhg g|qdplvnh prghoohu1

51415 Ylunvrpkhghu

Sè ylunvrpkhgvvlghq ndq pdq oljhohghv lqwurgxfhuh  huh w|shu di ylunvrpkhghu
phg iruvnhooljh sur�wpdnvlphulqjvsureohphu1 Rj rjvè khu ndq hq g|qdplvn
vwuxnwxu v|qhv uhohydqw rj elgudjh wlo prghoohqv nrpsohnvlwhw1

Hq dqghq xgylghovhvpxoljkhg hu dw eu|gh phg dqwdjhovhq rp shuihnw
nrqnxuuhqfh l ghq vlpsoh JH0prgho iud iruuljh divqlw1 Ghu dqwrj yl/ dw ylun0
vrpkhghq wrj sulvhq iru jlyhw/ qèu ghq pdnvlphuhgh sur�wwhq/ gyv ghq vè vlj
xgh di vwdqg wlo dw sèylunh sulvhq yld vlw xgexg1 Ghqqh dqwdjhovh divshmohu hq
xqghuoljjhqgh dqwdjhovh rp/ dw ghq prghoohuhgh ylunvrpkhg nxq hu uhsuévhq0
wdwly iru pdqjh nrqnxuuhuhqgh ylunvrpkhghu/ vrp dooh surgxfhuhu +qévwhq,
hqv surgxnwhu1 L hq vègdq vlwxdwlrq ndq ghq hqnhowh ylunvrpkhg lnnh jûuh vlj
kèe rp dw sèylunh sulvhq yhg dw éqguh vlq xgexgwh péqjgh1 Phq l pdqjh wlo0
iéogh hu ghqqh dqwdjhovh lnnh véuolj uhdolvwlvn1 Ghu hu pdqjh surgxnwhu/ vrp
nxq surgxfhuhv di hq hqnhow hoohu iè ylunvrpkhghu/ i{ péunhyduhu1 Yl wdohu
gd rp hq prqrsro0 hoohu hq roljrsrovlwxdwlrq1 Kylv yl ûqvnhu dw lqgduehmgh
ghwwh l yruhv prgho/ ndq yl éqguh ylunvrpkhghqv sur�wpdnvlphulqjvsure0
ohp/ vèohghv dw ghu wdjhv kûmgh iru/ dw ylunvrpkhghq ndq sèylunh sulvhq/ rj
dw ghq jûu ghwwh xqghu khqv|qwdjhq wlo/ dw ghw sèylunhu hiwhuvsûujvohq hiwhu
ghqv surgxnwhu1

Yl ndq rjvè lqwurgxfhuh +i|vlvn, ndslwdo l prghoohq/ vèohghv dw ylunvrpkhg0
huqh yhg dw lqyhvwhuh l ndslwdo ndq kûmqh surgxnwlylwhwhq di duehmgvnudiw1 Phg
dqguh rug/ surgxnwlrqvixqnwlrqhq nrpphu wlo dw dikéqjh di ndslwdo vèyho vrp
di duehmgvnudiw1 Rj yl ndq gd prghoohuh hq dqghq w|sh di ylunvrpkhghu/ vrp
surgxfhuhu ghqqh ndslwdo1
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51416 Dqguh w|shu di djhqwhu

Yl ndq rjvè xgylgh prghoohq yhg dw lqgiûuh q|h w|shu di djhqwhu1 Hnvhpshoylv
ndq yl lqwurgxfhuh hq idjiruhqlqj1 Hq idjiruhqlqj ûqvnhu vrp uhjho eègh
kûmh +uhdoh, oûqqlqjhu rj kûm ehvnéiwljhovh1 Gd glvvh wr pèovéwqlqjhu lnnh hu
xplgghoeduw iruhqholjh/ ndq pdq dqwdjh/ dw ghq vûjhu dw pdnvlphuh hq remhnw0
ixqnwlrq +q|wwhixqnwlrq,/ vrp dikéqjhu eègh di uhdooûqqhq rj ehvnéiwljhovhq1
I{ nxqqh ghq pdnvlphuh ghq vdpohgh uhdoh oûqvxp l ûnrqrplhq1 Kylv yl
hqgylghuh dqwdjhu/ dw idjiruhqlqjhq kdu prqrsro sè oûqidvwvéwwhovh/ vè ylo
ghq yéojh ghq qrplqhooh oûq/ ` / vrp pdnvlphuhu ghqv remhnwixqnwlrq xq0
ghu khqv|qwdjhq wlo/ dw +uhdo, oûqqhq sèylunhu hiwhuvsûujvohq hiwhu duehmg0
vnudiw rj ghuphg ehvnéiwljhovhq1 Gyv qèu idjiruhqlqjhq idvwvéwwhu oûqqhq/ hu
ghq rspéunvrp sè ghw hnvlvwhuhqgh �wudgh0r�� phoohp oûq rj ehvnéiwljhovh1
Iruphow ndq ghqv pdnvlphulqjvsureohp ghuiru vnulyhv=

�@%
`

LE`*�cu� �KK u ' ues|eorRûo}re,E`*� � +68,

Hq r�hqwolj vhnwru hu hw dqghw hnvhpsho sè hq q| w|sh djhqw1 L ghw
iûojhqgh divqlw ylo yl jè olgw phuh l g|eghq phg/ kyruohghv ghq vlpsoh prgho
ndq xgylghv phg hq r�hqwolj vhnwru1

515 Ghq vlpsoh JH0prgho phg hq r�hqwolj vhnwru

L ghwwh divqlw ylo yl looxvwuhuh/ kyruohghv ghq vlpsoh JH0prgho ndq xgylghv
phg hq r�hqwolj vhnwru/ vrp rsnuéyhu vndwwhu rj dqyhqghu lqgwéjwhq khuiud
wlo r�hqwoljw irueuxj1

Pdq ndq yéojh dw prghoohuh ghq r�hqwoljh vhnwru vrp hq djhqw/ ghu pdn0
vlphuhu hq jlyhq remhnw0 hoohu q|wwhixqnwlrq xqghu khqv|qwdjhq wlo hq exg0
jhwehjuéqvlqj +ghw r�hqwoljh exgjhw,1 Ghwwh nuéyhu/ dw pdq irupxohuhu hq
�ulpholj� q|wwhixqnwlrq iru ghq r�hqwoljh vhnwru/ hq q|wwhixqwlrq vrp sè hq
hoohu dqghq ylv divshmohu yhoiéughq +hoohu ghw srolwlnhuqh iruvwèu yhg ghq, l
vdpixqghw1

Dowhuqdwlyw ndq pdq yéojh dw odgh ghq r�hqwoljh vhnwru yéuh ndudnwhulv0
huhw yhg hq jlyhq +srvwxohuhw, dgiéugvuhodwlrq1 Ghwwh eu|ghu phg lgìhq rp/
dw ghq prghoohuhgh dgiéug vndo kdyh urg l hw rswlphulqjvsureohp/ phq ghw
ndq iruvyduhv yhg hw dujxphqw rp/ dw ghu lnnh oljjhu hq ghflghuhw q|wwhpdn0
vlphuhqgh dgiéug edj ghw r�hqwoljh irueuxj/ phq dw ghwwh vqduhuh hu uhvxo0
wdwhw di hq nrpsolfhuhw srolwlvn surfhv/ vrp ghw ylo yéuh iru rpidwwhqgh dw
iruvûjh dw prghoohuh71

7Hw oljqhqgh dujxphqw ndq qdwxuoljylv iuhpiûuhv l iruelqghovh phg kxvkrogqlqjhuqhv

dgiéug1
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Yl ylo khu yéojh ghq vlgvwh iuhpjdqjvpègh rj dqwdjh hq khow vlpsho dg0
iéug iru ghq r�hqwoljh vhnwru/ qhpolj dw +yéuglhq di, ghw r�hqwoljh irueuxj/
� � C/ ehvwhpphv di vndwwhlqgwéjwhuqh/ vrp hu jlyhw vrp hq dqgho di ghq
vdpohgh oûqlqgnrpvw/ `

�
-�-

�
=

�C ' | �`
�
-�-

�
/ C '

| �`
�
-�-

�
�

+69,

Vndwwhvdwvhq/ |/ hu hq hnvrjhq yduldeho rj ndq rsidwwhv vrp hw srolwlvn lqvwux0
phqw l prghoohq1 Ghw r�hqwoljh irueuxj/ C/ ehvwhpphv hqgrjhqw yld +69,/ rj
ghw ndq ghuiru lnnh vw|uhv gluhnwh l ghqqh prgho phq ndq sèylunhv lqgluhnwh
yld |1

Yhg dw lqwurgxfhuh r�hqwolj irueuxj vdpw vndw l prghoohq éqguhv hq uénnh
di prghoohqv dqguh uhodwlrqhu rjvè1 Xplgghoeduw sèylunhv kxvkrogqlqjhqv
exgjhwehjuéqvlqj/ lghw vndwwhq plqgvnhu qhwwrlqgnrpvwhq1 Hqgylghuh ylo
ghw yéuh qdwxuoljw dw dqwdjh/ dw kxvkrogqlqjhq rjvè kdu q|wwh di ghw r�hqwoljh
irueuxj1 Kxvkrogqlqjhqv q|h pdnvlphulqjvsureohp ndq hnvhpshoylv yéuh=

�@%
�c-

�k-�3kC�

�KK� �� ' E�� |�`
�
-�-

�
n� +6:,

kyru C lqgjèu l kxvkrogqlqjhqv q|wwhixqnwlrq/ rj yéuglhq di ghqv irueuxj/
��/ vndo vyduh wlo ghqv vdpohgh qhwwrlqgnrpvw1

Vhoyrp kxvkrogqlqjhq kdu q|wwh di ghw r�hqwoljh irueuxj/ vè vhu ghq vlj
lnnh l vwdqg wlo dw sèylunh ghwwh81 Gyv ghq wdjhu C iru jlyhw/ qèu ghq pdn0
vlphuhu vlq q|wwh phg khqv|q wlo � rj -1 Pdnvlphulqjvsureohphw l +6:, jlyhu
qx dqohgqlqj wlo hq q| hiwhuvsûujvhovixqnwlrq iru irueuxj rj hq q| xgexgv0
ixqnwlrq iru duehmgvnudiw=

�es|eorRûo}re, ' k

�
E�� |�`

�
-n

�

�

�
+6;,

u�_K�_ ' -� -es|eorRûo}re, ' k-� E�� k�
�

E�� |�`
+6<,

Ylunvrpkhghqv sur�wpdnvlphulqvsureohp éqguhv lnnh xplgghoeduw/ lghw
nxq oûqlqgnrpvwhq ehvndwwhv1 Ylunvrpkhghq kdu ghuiru vwdglj gh vdpph
xgexgv0 rj hiwhuvsûujvhovixqnwlrqhu1

8Vhoyrp J dikéqjhu di ghq vdpohgh oûqlqgnrpvw/ mi +69,/ vè dqwdjhu yl/ dw kxvkrogqlq0

jhq lnnh vhu vlj l vwdqg wlo dw sèylunh J yld ghqv duehmgvxgexg1 Ghwwh vn|oghv dqwdjhovhq

rp/ dw kxvkrogqlqjhq eorw hu uhsuévhqwdwly iru hq vwru péqjgh di kxvkrogqlqjhu1 L hq

vègdq vlwxdwlrq ylo ghq hqnhowh kxvkrogqlqjv duehmgvxgexg nxq kdyh hq iruvylqghqgh lqg0

 |ghovh sè gh vdpohgh vndwwhlqgwéjwhu rj ghuphg sè ghw r�hqwoljh irueuxj1
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Phq oljhyéjwvehwlqjhovhq iru yduhpdunhghw éqguhv wlo=

��_K�_ ' �es|eorRûo}re, nC +73,

lghw xgexgghw di yduhu vndo génnh eègh sulydw rj r�hqwolj hiwhuvsûujvho1
Oljhyéjwvehwlqjhovhq iru duehmgvpdunhghw hu vwdglj jlyhw yhg=

ues|eorRûo}re, ' u�_K�_ +74,

Ghq q|h oljhyéjwvuhdooûq ndq qx �qghv xg iud +73, hoohu +74, yhg lqgvéw0
whovh di gh uhohydqwh xgwu|n=

ues|eorRûo}re, ' u�_K�_ /�
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��3q
+75,

Oljhyéjwvuhdooûqqhq l +75, ndq gd lqgvéwwhv l hiwhuvsûujvhov0 rj xgexgv0
ixqnwlrqhuqh iru dw �qgh oljhyéjwvpéqjghuqh1 I{ eolyhu oljhyéjwvpéqjghq
di duehmgvnudiw +yhg lqgvéwwhovh di +75, l xgwu|nnhw iru ues|eorRûo}re,,=

u,�}e�é}| '

�
E�� k�E�� q�

kqE�� |�-
n

�

k-

�
3�

+76,

L ghqqh xgylghgh prgho ndq pdq dqdo|vhuh ylunqlqjhq di hq éqgulqj l
vndwwhvdwvhq1 Ghw vhv xplgghoeduw di +75, rj +76,/ dw uhdooûqqhq ylo vwljh
rj lqgvdwvhq di duehmgvnudiw idogh/ kylv vndwwhvdwvhq vwljhu1 Ghuphg ylo rjvè
surgxnwlrqhq rj ghw vdpohgh irueuxj idogh1 Ghwwh vn|oghv/ dw qèu vndwwhq hu
kûm/ vè kdu kxvkrogqlqjhq plqguh lqflwdphqw wlo dw duehmgh/ ghq ylo gd yéojh
dw duehmgh rj irueuxjh plqguh rj l vwhghw krogh phuh iul1 Ghw hu rjvè glvvh
phndqlvphu/ vrp oljjhu wlo juxqg iru ghq hiwhukèqghq ehuûpwh Od�hu0nxuyh1

Sè wlovyduhqgh ylv ndq yl ehuhjqh oljhyéjwvpéqjghuqh di iulwlg/ surgxn0
wlrq vdpw sulydw rj r�hqwoljw irueuxj1 Ghwwh jlyhu rv pxoljkhg iru dw ehuhjqh
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kxvkrogqlqjhqv q|wwh gluhnwh1 Yhg dw lqgvéwwh oljhyéjwvxgwu|nnhqh iru iulwlg
vdpw sulydw0 rj r�hqwoljw irueuxj l q|wwhixqnwlrqhq ndq yl iè kxvkrogqlqjhqv
q|wwh xgwu|nw vrp hq ixqnwlrq di vndwwhvdwvhq1 Ghw jlyhu rv pxoljkhg iru gl0
uhnwh dw jè lqg rj ehuhjqh q|wwhh�hnwhu +hoohu yhoiéugvh�hnwhu, di éqgulqjhu
l vndwwhvdwvhq1

516 FJH0prghoohu

�Frpsxwdeoh Jhqhudo Htxloleulxp� prghoohu/ hoohu FJH0prghoohu/ hu l sulq0
flsshw eorw nydqwl�fhuhgh +qxphulvnh, xgjdyhu di vwruh rj nrpsolfhuhgh JH0
prghoohu1 L gh uhqw dqdo|wlvnh prghoohu vrp ryhqiru/ kyru sdudphwuhqh eorw
hu uhsuévhqwhuhw yhg erjvwdyhu rj lnnh qxphulvnh vwûuuhovhu/ ndq yl lnnh dowlg
ehvwhpph iruwhjqhqh +rj dogulj vwûuuhovhuqh, di h�hnwhuqh di lqgjuhe1 Yhg dw
ehvwhpph qxphulvnh yéuglhu di sdudphwuh rj hnvrjhqh yduldeoh l prghoohq
ièu yl hqw|gljh/ rphqg lnnh qûgyhqgljylv sèolgholjh/ h�hnwhu di lqgjuhe1

Qèu pdq e|jjhu hq FJH0prgho vwduwhu pdq phg hq vwru JH0prgho phg
hq pdvvh oljqlqjhu/ sdudphwuh/ hqgrjhqh rj hnvrjhqh yduldeoh1 Ghuqévw ndol0
euhuhv prghoohq/ gyv pdq ehvwhpphu yéuglhu di sdudphwuh rj hyhqwxhooh
hnvrjhqh yduldeoh1 Ghwwh jûuhv yhg dw yéojh yéuglhuqh vèohghv/ dw prghoohq
ndq jhqhuhuh yéuglhu di gh hqgrjhqh yduldeoh/ ghu vyduhu wlo gh revhuyhuhgh
+idnwlvnh, yéuglhu di glvvh yduldeoh l hw jlyhw èu1 Odg rv wdjh hw hnvhpsho=

Dqwdj dw prghoohq lqghkroghu iûojhqgh hiwhuvsûujvhovixqnwlrq=

� ' SE�� |�t +77,

L +77, hu S hq sdudphwhu/ phghqv vndwwhvdwvhq/ |/ ndq rsidwwhv vrp hq hnvrjhq
yduldeho1 Yéuglhq di sdudphwhuhq S idvwoéjjhv gd yhg dw wdjh gh revhuyhuhgh
yéuglhu di �c t rj | iru ghw èu/ i{ 4<<;/ vrp dqyhqghv wlo ndoleuhulqjhq1 Kylv
i{1 � ' Dff +pld1 nu1,/ t ' �fff rj | ' fc �/ vè eolyhu S ndoleuhuhw wlo=

S '
�

E�� |�t
'

Dff

fc . � �fff
'

D

.
+78,

Qèu pdq ndoleuhuhu hq prgho jèu pdq sè hq pègh �edjoéqv�1 Pdq wdjhu
gh revhuyhuhgh yéuglhu iru hw jlyhw èu di gh yduldeoh/ vrp prghoohq hiwhuiûo0
jhqgh vndo euxjhv wlo dw ehuhjqh/ rj lqgvéwwhu ghp l prghoohqv oljqlqjhu rj
dqyhqghu ghp wlo dw �qgh yéuglhuqh di prghoohqv sdudphwuh1 Lplgohuwlg ylo
ghw lnnh dowlg yéuh pxoljw dw oûvh iru dooh sdudphwhuyéuglhu/ i{ kylv dqwdoohw di
sdudphwuh ryhuvwljhu dqwdoohw di oljqlqjhu l prghoohq1 Gd pè pdq idvwoéjjh
qrjoh di sdudphwhuyéuglhuqh xg iud dqghq lqirupdwlrq/ hyw dqguh vwxglhu/
kyru wlovyduhqgh sdudphwuh lqgjèu1
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Hiwhu hqgw ndoleuhulqj ndq prghoohq oûvhv iru gh hqgrjhqh yduldeoh/ w|slvn
yhg kméos di hq frpsxwhu/ rj ghq vnxooh qx jhuqh jhqhuhuh yéuglhu di gh
hqgrjhqh yduldeoh/ vrp vyduhu wlo ghp/ ghu eohy dqyhqgw yhg ndoleuhulqjhq1
Ghuhiwhu ndq pdq lyéunvéwwh hq iûovrpkhgvdqdo|vh di ghq ndoleuhuhgh prgho/
kyru pdq éqguhu hq vpxoh sè gh iruvnhooljh sdudphwhuyéuglhu rj xqghuvûjhu/
kyru phjhw ghw sèylunhu yéuglhuqh di gh hqgrjhqh yduldeoh1 Kylv yéuglhuqh
di gh hqgrjhqh yduldeoh hu phjhw iûovrpph ryhuiru éqgulqjhu l sdudphwhu0
yéuglhuqh hu prghoohq lnnh véuolj urexvw/ rj hq hyhqwxho hiwhuiûojhqgh dqdo0
|vhv uhvxowdwhu pè ghuiru ehwudjwhv phg hq ylv vnhsvlv1 Dowhuqdwlyw ndq pdq
iruvûjh dw uhvshfl�fhuh prghoohq/ vè vwûuuh urexvwkhg rsqèv1

Ghq ndoleuhuhgh prgho ndq qx dqyhqghv wlo ghqv hjhqwoljh irupèo/ vrp hu
dw dqdo|vhuh ylunqlqjhu di éqgulqjhu l hnvrjhqh yduldeoh rj2hoohu sdudphwuh1
I{ ndq pdq dqdo|vhuh h�hnwhuqh di hq éqgulqj l vndwwhvdwvhq hoohu l dqguh
srolwlvnh lqvwuxphqwhu1

Irughohqh yhg glvvh prghoohu vdpphqoljqhw phg gh wudglwlrqhooh pdnur0
prghoohu hu/ dw gh e|jjhu sè hw plnurûnrqrplvn ixqgdphqw/ vrp wloodghu hq
kûm ghwdomhulqjvjudg/ kylv ghwwh ûqvnhv1 Gyv prghoohuqh hu whruhwlvn phuh
yhoixqghuhgh1 Yhg dw edvhuh prghoohuqh sè rswlphuhqgh dgiéug vlnuhu pdq
vlj/ dw gh irnxvhuhu sè ghq gho di ghq ûnrqrplvnh dnwlylwhw/ vrp ndq irunoduhv
vrp yéuhqgh guhyhw di ûnrqrplvnh lqflwdphqwhu1 Yl hu lnnh lqwhuhvvhuhgh l
dw irunoduh hw revhuyhuhw ûnrqrplvn iéqrphq vrp hw uhvxowdw di vshfl�nnh
irukrog2rpvwéqgljkhghu1 Yl ûqvnhu ghulprg dw irunoduh +ghoh di, iéqrphqhw
xg iud jhqhuhooh xqghuoljjhqgh ûnrqrplvnh phndqlvphu1 Ghuiru sèoéjjhv
dqdo|vhuqh glflsolq yhg dw edvhuh ghp sè dqwdjhovhu rp rswlphuhqgh dgiéug1
Vsûujvpèohw hu eorw/ rp ghw hu ghq uljwljh glvflsolq pdq sèoéjjhu1

Ghuxgryhu jlyhu FJH0prghoohuqh pxoljkhg iru gluhnwh dw vdpphqoljqh
djhqwhuqhv q|wwh xqghu dowhuqdwlyh srolwlvnh lqgjuhe/ vrp vnlwvhuhw l iruuljh
divqlw1

Xohpshuqh yhg prghoohuqh hu sulpéuw ghq pègh/ gh ndoleuhuhv sè1 Pdq
dqwdjhu l uhdolwhwhq hq prgho/ rj vè �vnuxhu� pdq sè sdudphwuhqh lqgwlo
ghq jlyhu rv ghw uljwljh surgxnw1 Phq eorw irugl hq prgho ndq jhqhuhuh gh
uljwljh yéuglhu l edvlvèuhw/ vè iruwéoohu ghw rv lqwhw rp ghqv dqyhqgholjkhg l
iruelqghovh phg dqdo|vhu di iruvnhooljh ûnrqrplvnh lqgjuhe1

51614 Gdqvnh FJH0prghoohu

L ghw iûojhqgh ylo qrjoh di gh vwruh gdqvnh FJH0prghoohu nruw eolyh qéyqw1
L gh vhqhuh èu kdu xgduehmghovhq di FJH0prghoohu l Gdqpdun iru doyru wdjhw
iduw phg surmhnwhuqh l Gdqpdunv Vwdwlvwln/ Hukyhuyvplqlvwhulhw rj Ghw ûnrqr0
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plvnh Uègv Vhnuhwduldw vrp qrjoh di gh phvw nhqgwh91

GUHDP Gdqpdunv Vwdwlvwln hu yhg dw xgduehmgh Gdqlvk Udwlrqdo Hfr0
qrplf Djhqwv Prgho +GUHDP,1 Ghqqh prgho hu g|qdplvn rj irnxvhuhu sè
duehmgvpdunhghw/ oûqgdqqhovhq vdpw xggdqhovhv0 rj vndwwhirukrog1 Ghq kdu
lqge|jjhw hq dydqfhuhw kxvkrogqlqjvvwuxnwxu/ vèohghv dw ghq ndq wdjh khq0
v|q wlo ghprjud�vnh irukrog1 Prghogrnxphqwdwlrq ndq �qghv sè lqwhuqh0
wdguhvvhq= kwws=22zzz1gvw1gn1

Prghoohq hu eohyhw dqyhqgw l Ghw ûnrqrplvnh Uègv vhqhvwh udssruw wlo
dqdo|vh di dogulqjvsureohphw l Gdqpdun1 Udssruwhq ndq �qghv sè lqwhuqh0
wdguhvvhq= kwws=22zzz1gruv1gn2udss2lqgh{1kwp1 Ghvxghq eolyhu prghoohq
dqyhqgw l ghq nrpphqgh �qdqvuhghjûuhovh1

JHVPHF JHVPHF/ vrp hu hq vwdwlvn FJH0prgho wlokûuhu Ghw Ûnrqrplvnh
Uègv Vhnuhwduldw1 Ghq hu eohyhw dqyhqgw wlo dw uhjqh sè iruvnhooljh srolwlvnh
lqgjuhev lqgylunqlqj sè ghq gdqvnh FR20hpplvlrq rj kdu ghvxghq yéuhw
euxjw wlo dw ehuhjqh nrqvhnyhqvhuqh iru Gdqpdun di hq olehudolvhulqj di HX*v
odqgeuxjvsrolwln1

Qèu pdq ehwudjwhu plomûpévvljh dvshnwhu vrp i{ xgohgqlqjhq di FR2/ vè
pè ghw iruprghv/ dw ylunvrpkhghuqhv dgiéug hu hq fhqwudo vwûuuhovh1 Ghw hu
ghq/ pdq iruvûjhu dw sèylunh phg gh iruvnhooljh dijliwhu1 FJH0prghoohuqh
kdu ghq irugho/ l irukrog wlo gh wudglwlrqhooh pdnurprghoohu/ dw gh hnvsolflw
prghoohuhu ghq ûnrqrplvnh lqflwdphqwvvwuxnwxu1 Sè ghq pègh hu ghu vwûuuh
pxoljkhg iru/ dw pdq idqjhu qrjhw di ghq dgiéug/ vrp ehvwhpphu FR20
hpplvlrqhq/ hqg kylv pdq dqyhqghu hq wudglwlrqho pdnurprgho edvhuhw sè
vdpphqkéqjh phoohp yduldeoh sè pdnurqlyhdx rj xghq hq hjhqwolj lqflwd0
phqwvvwuxnwxu1

PrelGN PrelGN hu hukyhuyvplqlvwhulhwv FJH0prgho +hoohu FJH0surmhnw,1
Prghoohq hu iruhoûelj vwdwlvn rj hu sulpéuw uhwwhw prg dw dqdo|vhuh ylunqlqjhuqh
di gdqvn hukyhuyvsrolwln1 Prghoohq hu ehvnuhyhw qéuphuh sè lqwhuqhwdguhvvhq=
kwws=22zzz1jdpv1frp2surmhfwv2gn2prelgn1kwp1

9Vh hqgylghuh Wrnh Z1 Shwhuvhq +4<<:,= �Lqwurgxnwlrq wlo FJH0prghoohu�/ vrp �qghv

sè lqwhuqhwdguhvvhq= kwws=22zzz1gvw1gn/ iru hq phuh xgiûuolj jhqqhpjdqj di gh iruvnhooljh

gdqvnh FJH0prghoohu1
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6 Ûnrqrplvnh whruluhwqlqjhu

614 Lqwurgxnwlrq

Yl kdu jhqqhpjèhw �Wudglwlrqhooh pdnurprghoohu� rj �Prghuqh pdnurprg0
hoohu�1 Kyrugdq ndq glvvh iruvnhooljh prghoohu sodfhuhv lqghq iru gh iruvnho0
oljh ûnrqrplvnh �vnrohu�B Qhghqiru ylo yl iûuvw iruvûjh hq klvwrulvn rsgholqj1
Ghuqévw ylo yl iruvûjh hq rsgholqj xg iud  huh iruvnhooljh nulwhulhu1 Rj voxw0
wholj ylo yl glvnxwhuh ehkdqgolqjhq l ghq wudglwlrqhooh oéuherj:1

615 Klvwrulvn rsgholqj

Qhghqiru hu ghq klvwrulvnh xgylnolqj l ghq ûnrqrplvnh whrul iruvûjw vnlwvhuhw1
Iljxuhq ylvhu hq nurqrorjlvn xgylnolqj l ghq ûnrqrplvnh whrul1

Iljxuhq vndo grj lnnh rsidwwhv iru erjvwdyholjw1 Iohuh iruvnhooljh vnrohu
ndq vdjwhqv hnvlvwhuh vdpwlglj rj gh dqjlyqh èuvwdo ndq glvnxwhuhv1 Hiwhu
nulvhq l 4<:3*huqh kdu vsolwwhovhq lqghq iru pdnuûnrqrpl yéuhw vè xgwdow/ dw
ghw lnnh hu pxoljw dw dqjlyh hq grplqhuhqgh vnroh1

Gh iûuvwh ûnrqrphu ehqéyqhv nodvvlnhuqh rj kdu lnnh xplgghoeduw dqghw
wlo iéoohv hqg ghuhv klvwrulvnh sodfhulqj iûu 4;:31 Hiwhu 4;:3 hu ghw ghq qhrn0
odvvlvnh vnroh/ ghu hu grplqhuhqgh1 Nrghrughqh hu oljhyéjw rj pdujlqdolvph1
Ghq qhrnodvvlvnh vnroh phqwh l ryhuyhmhqgh judg/ dw ûnrqrplhq l vlj vhoy ydu l
vwdqg wlo dw vndeh h!flhqwh doornhulqjhu/ rj ghuiru vnxooh ghw r�hqwoljh eodqgh
vlj plqgvw pxoljw1

Phg ghsuhvvlrqhq l 4<63*huqh eohy ghw w|gholjw/ dw pdunhgvûnrqrplhq lnnh
ydu xihmoeduolj1 Nh|qhv ehvnuhy l vlqh whrulhu pdunhgvûnrqrplhqv vydjkhghu
rj dujxphqwhuhgh iru ghw jdyqoljh l hq dnwly ûnrqrplvn srolwln1

Hiwhu Dqghq Yhughqvnulj ydu ghu hq kûm judg di nrqvhqvxv lqghq iru
pdnurûnrqrpl1 Gh nh|qhvldqvnh v|qsxqnwhu vphowhgh vdpphq phg gh éo0
guh qhrnodvvlvnh whrulhu rj gdqqhgh ghq qhrnodvvlvnh v|qwhvh1 Ghu ydu hq
vwéun wur sè ghq r�hqwoljh vhnwru vrp hq vwdelolvhuhqgh phndqlvph l pdunhg0
vûnrqrplhq1 Hiwhukèqghq rsvwrg ghu grj hw prqhwdulvwlvn prgvslo wlo ghq
Qhrnodvvlvnh V|qwhvh1 Prqhwdulvwhuqh irnxvhuhgh sè ghq prqhwéuh vlgh di
ûnrqrplhq rj dujxphqwhuhgh iru ghw ûqvnholjh l hq phuh sdvvly r�hqwolj vhn0
wru1

Phg vwdj dwlrqhq l 4<:3*huqh �n ghq wudglwlrqhooh nh|qhvldqvn lqvsluhuhgh
whrul +qhrnodvvlvn v|qwhvh, doyruoljh sureohphu1 Ghq nh|qhvldqvnh ûnrqrplvnh
whrul/ liûojh kylonhq odynrqmxqnwxuhu nxqqh xqgjèv jhqqhp hnvsdqvly �qdqv0
hoohu shqjhsrolwln/ ylvwh vlj xwlovwuénnholj1 Wurgv jhqwdjqh lqgjuhe yhgeohy

:H1 Dokûm rj W1 Rwnméu +4<<7,1 Vdpixqgvûnrqrpl/ Froxpexv1
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duehmgvoûvkhghq phg dw vwljh vdpphq phg lq dwlrqhq1 Ghwwh eohy vwduwvnxg0
ghw wlo xgylnolqjhq di hq uénnh iruvnhooljh vnrohu lqghq iru pdnurûnrqrpl=
Srvwnh|qhvldqlvphq/ q|nh|qhvldqlvphq rj q|nodvvlflvphq1

1870

Depressionen i 1930'erne

1980

Keynes

Neoklassikerne
(Walras, Marshall, Menger)

Neoklassisk Syntese
(Tobin, Modigliani)

Monetarisme
(Friedman, Phelps)

Klassikerne
(Smith, Marx, Ricardo)

Stagflation i 1970'erne

1936

1950

Postkeynesianere      Nykeynesianere      Nyklassikere

1965

Vhoyrp ghu w|gholjylv hnvlvwhuhu iruvnhooh eodqgw prghuqh ûnrqrphu rj
prghuqh ûnrqrplvnh prghoohu/ vè hu ghu lnnh hq vndus rsgholqj1 Ryhujdq0
jhq hu phjhw  |ghqgh= Hq q|nodvvlvn prgho ndq jrgw kdyh nh|qhvldqvnh
hohphqwhu/ rj hq q|nh|qhvldqvn prgho ndq uxpph pdqjh q|nodvvlvnh hoh0
phqwhu1

Ghwwh eurjhgh eloohgh vn|oghv/ dw hq ûnrqrplvn whrul ndq nodvvl�fhuhv sè
pdqjh iruvnhooljh pèghu1 Ghw hu ghuiru pxoljw/ dw hq prgho ndq yéuh srvwnh|0
qhvldqvn l ìq khqvhhqgh/ phq q|nodvvlvn l hq dqghq khqvhhqgh1

616 Iohuh glphqvlrqhu l juxsshulqjhq

Qhghq iru hu dqjlyhw qrjoh di gh yljwljh glphqvlrqhu l juxsshulqjhq di ûnrqr0
plvnh whrulhu=

� Dnvlrpdwlvn ixqghulqj

� Irupdolvph

� Iruyhqwqlqjhu

� Oljhyéjw

� Pdunhghuqhv h�hnwlylwhw
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� Lqwhuwhpsrudo vwuxnwxu

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg ghq dnvlrpdwlvnh ixqghulqj/ gyv l
kyru kûm judg ghq ûnrqrplvnh prgho xqghuvwûwwhv di hw dnvlrpdwlvn plnur0
ixqgdphqw1 Hu dooh uhodwlrqhu xgohgw yhg q|wwh0 rj sur�wpdnvlphulqj vèohghv/
dw prghoohq kdu hw vwuhqjw plnurûnrqrplvn2dnvlrpdwlvn ixqgdphqw1 Hoohu hu
prghoohq xghoxnnhqgh irupxohuhw sè pdnurqlyhdx xghq hw plnurûnrqrplvn
juxqgodj1

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg judghq di irupdolvph1 Hu ghw hq
vwuhqjw pdwhpdwlvn whrul hoohu hq phuh lqwxlwly yhuedo whrul1

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg dqwdjhovhu rp iruyhqwqlqjvgdqqhovhq

l ûnrqrplhq1 Kdu djhqwhuqh udwlrqhooh iruyhqwqlqjhu/ hoohu wlosdvvhu iruyhqw0
qlqjhuqh vlj nxq wuéjw wlo éqguhgh ûnrqrplvnh iruxgvéwqlqjhu1

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg dqyhqghovhq di oljhyéjwvehjuhe1 Dq0
yhqghv ghu hw jhqhuhow oljhyéjwvehjuhe/ vè pdq nxq dqdo|vhuhu vlwxdwlrqhu/
kyru dooh pdunhghu vlpxowdqw hu l oljhyéjw1 Hoohu dqyhqghv hw vydjhuh oljhyéjw0
ehjuhe +sduwlho oljhyéjw,1

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg v|qhw sèpdunhghuqhv ixqnwlrqvpègh1
Dqwdjhu pdq/ dw pdunhghuqh hu l vwdqg wlo h�hnwlyw dw doornhuh uhvvrxufhuqh/
hoohu dqwdjhu pdq/ dw pdunhghuqh hu lpshuihnwh hoohu suéjhw di xvwdelolwhw1

Ûnrqrplvnh whrulhu dgvnloohu vlj yhg ghq lqwhuwhpsrudoh vwuxnwxu1 Khuyhg
phqhv whrulhqv ehkdqgolqj di wlg1 Hu ghw hq vwdwlvn prgho/ vrp nxq ndq dqdo0
|vhuh hq vwdwlvn oljhyéjw/ hoohu hu ghw hq g|qdplvn prgho/ vrp ndq ehvnulyh
ûnrqrplhqv xgylnolqj rj wlosdvqlqj ryhu wlg +mi1 ghq g|qdplvnh DG0DV0
prgho,1

Gh prghuqh ûnrqrplvnh whrulhu +srvwnh|qhvldqlvph/ q|nh|qhvldqlvph rj
q|nodvvlflvph, oéjjhu dooh yéjw sè dw kdyh hw vrolgw plnurixqgdphqw1 Rj
xgylnolqjhq jèu l uhwqlqj di vwûuuh judg di irupdolvph +dqyhqghovh di pdwhp0
dwlvnh irupxohulqjhu, lqghq iru dooh whruluhwqlqjhu1 Phq kydg dgvnloohu vè gh
iruvnhooljh whruluhwqlqjhu lqghq iru prghuqh ûnrqrplvn whrulB

Ghq srvwnh|qhvldqvnh vnroh wuru lnnh sè/ dw pdunhgvphndqlvphq nrqvwdqw
hu l vwdqg wlo dw vndeh hq rswlpdo oljhyéjw l ûnrqrplhq1 Gh lqvwlwxwlrqhooh
udpphu iru ûnrqrplhq hu xqghu nrqvwdqw irudqgulqj rj ûnrqrplhq mxvwhuhu
vlj khoh wlghq1 Oljhyéjw hu ghuiru hw devwudnw ehjuhe/ vrp lnnh kdu phjhw
phg ylunholjkhghq dw jûuh1 Uhdolvwlvnh ûnrqrplvnh prghoohu iruvûjhu ghuiru
dw lqggudjh gh vnliwhqgh lqvwlwxwlrqhooh udpphu l dqdo|vhq/ lghw glvvh kdu vwru
lqg |ghovh sè ghq ûnrqrplvnh ylunholjkhg1 Ghw dqvhv lnnh vrp qrjhw doyruoljw
sureohp dw dqyhqgh sduwlhooh oljhyéjwvprghoohu1

Ghq q|nh|qhvldqvnh vnroh vhu jhqhuhooh oljhyéjwprghoohu vrp ghq ehg0
vwh irup iru prghoohulqj1 Phq gd ghwwh hu whnqlvn phjhw nrpsolfhuhw/ ndq
sduwlhooh oljhyéjwvprghoohu euxjhv vrp hq ehj|qghovh1 Ghq q|nh|qhvldqvnh
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vnroh e|jjhu sè hw plnurixqgdphqw= Gh pdnurûnrqrplvnh vdpphqkéqjh hu
xgohgw sè juxqgodj di djhqwhuqhv rswlphulqj sè plnurqlyhdx1 Ghu irnxvhuhv
sè lpshuihnwlrqhu l pdunhghuqh rj glvvhv ehw|gqlqj iru ûnrqrplhqv ixqnwlrq0
vpègh1

Ghq q|nodvvlvnh vnroh dqyhqghu khovw nxq jhqhuhooh oljhyéjwvprghoohu1
Pdq ûqvnhu hw vwuhqjw dnvlrpdwlvn juxqgodj= Hw plnurixqgdphqw phg ud0
wlrqhooh/ rswlphuhqgh djhqwhu1 Ghu rshuhuhv riwh phg shuihnw nrqnxuuhqfh/
vrp lqgheéuhu/ dw pdunhghuqh ixqjhuhu phjhw h�hnwlyw1

617 Glvnxvvlrq di gh jhqqhpjèhgh prghoohu

61714 Ghq wudglwlrqhooh pdnurprgho +LV0OP,

� Uhq pdnurprgho/ lqwhw plnurixqgdphqw

� Oûv pdwhpdwlvn irupxohulqj +vnéuhu dnvhuqh/ nxq hq dssurnvlpdwlrq,

� Vwdwlvn prgho +nxq ìq shulrgh,/ gyv lqjhq hnvsolflw dqwdjhovh rp iru0
yhqwqlqjhu

� Sduwlho oljhyéjw +pdqjohu xgexgvvlgh2duehmgvpdunhg,

� Lqjhq hnvsolflw dqwdjhovh rp nrqnxuuhqfhirukrog sè pdunhghuqh

Ghqqh prgho ndq qrn ehgvw sodfhuhv l ghq nh|qhvldqnh2qhrnodvvlvnh v|q0
whvh uxeuln1

DG0DV0prghoohq L iruelqghovh phg DG0DV0prghoohq ndq pdq jûuh prg0
hoohq phuh hoohu plqguh +qhr,0nodvvlvn yhg dw éqguh sè DV0nxuyhqv kéogqlqj1
Kylv DV0nxuyhq hu khow  dg/ vè vyduhu ghw wlo nrqvwdqwh sulvhu/ rj yl kdu
ghq wudglwlrqhooh nh|qhvldqvnh LV0OP0prgho/ kyru surgxnwlrqhq xghoxnnhqgh
ehvwhpphv di hiwhuvsûujvohq1 Hiwhukèqghq vrp kéogqlqjhq sè DV0nxuyhq
eolyhu vwûuuh/ eolyhu prghoohq phuh +qhr,0nodvvlvn/ rj phg hq khow orguhw DV0
nxuyh eolyhu surgxnwlrqhq xghoxnnhqgh ehvwhpw sè xgexgvvlghq1 Ghuphg kdu
hiwhuvsûujvhoviuhpphqgh srolwln lnnh qrjhq ylunqlqj sè surgxnwlrqvqlyhdxhw1

61715 Ghq prghuqh pdnurprgho +JH,

� Plnurixqgdphqw

� Phuh suéflv pdwhpdwlvn irupxohulqj

� Vwdwlvn prgho +nxq ìq shulrgh,/ gyv lqjhq hnvsolflw dqwdjhovh rp iru0
yhqwqlqjhu
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� Jhqhuho oljhyéjw +vlpxowdq oljhyéjw sè yduh0 rj duehmgvpdunhg,

� Ghu dqwdjhv ixognrpphq nrqnxuuhqfh +ylunvrpkhghuqh ndq lnnh sèylunh
sulvhuqh,

Ghu hu wdoh rp hq jhqhuho oljhyéjw0prgho phg ixognrpphq nrqnxuuhqfh1
Idnwlvn hq vwuhqjw zdoudvldqvn prgho l ghq iruvwdqg/ dw yl kdu shuihnw nrqnxu0
uhqfh sè dooh pdunhghu1 Vè pèvnh sodfhuhv ghq ehgvw vrp q|nodvvlvn1 Prg0
hoohq ndq guhmhv l q|nh|qhvldqvn uhwqlqj yhg dw lqgiûuh lpshuihnwlrqhu l pdunhg0
huqh +hnvhpshoylv prqrsrohu, hoohu duehmgh phg wlosdvqlqjvrpnrvwqlqjhu/
vèohghv dw surgxnwlrqhq lnnh ndq wlosdvvh vlj iulw l iruelqghovh phg lqgjuhe1

618 Oéuherjhqv juxsshulqj

Phg xgjdqjvsxqnw l �Vdpixqgvûnrqrpl� +mi1 ryhqvwèhqgh irgqrwh, ndq oéuh0
erjhqv iuhpvwlolqj di gh ûnrqrplvnh whruluhwqlqjhu vxpphuhv sè iûojhqgh
pègh=

?
Ny klassikere

(M. Friedman)
Monetarister

(J.M. Keynes)
Keynesianere

?
Klasikere

61814 Nodvvlnhuh

Nodvvlnhuqh ehvnulyhv vrp ghp �iûu Nh|qhv�1 Ghw hu xnoduw/ kyhp ghw guhmhu
vlj rp/ phq ghw hu hq w|sh di ûnrqrphu/ vrp wuru eolqgw sèpdunhgvnuéiwhuqhv
h�hnwlylwhw/ rj vrpphqhu/ dw pdq lnnh vndo juleh iruvw|uuhqgh lqg l ûnrqrplhq1

61815 Nh|qhvldqhuh

Nh|qhvldqhuh ehvnulyhv vrp hiwhuvsûujvhovrulhqwhuhgh1 L prgvéwqlqj wlo nodvln0
huqh phqhu nh|qhvldqhuqh lnnh/ dw pdunhgvûnrqrplhq l vlj vhoy hu l vwdqg wlo
dw vndeh hq rswlpdo oljhyéjw1 Ghu hu ghuiru ehkry iru hq dnwly uhjhulqj/
vrp ndq vndeh ghq qûgyhqgljh hiwhuvsûujvho iru dw vlnuh ixog ehvnéiwljhovh rj
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iru dw xgméyqh nrqmxqnwxuehyéjhovhuqh1 Ilqdqvsrolwlnnhq hu ghw iruhwuxnqh
lqvwuxphqw1

61816 Prqhwdulvwhu

Prqhwdulvwhuqh vwèu l prgvéwqlqj wlo nh|qhvldqhuqh1 Gh phqhu lnnh/ ghw
r�hqwoljh eûu hoohu ndq juleh juxqgoéjjhqgh lqg l ûnrqrplhq1 Hiwhuvsûujvhov0
iuhpphqgh srolwln hu lnnh h�hnwly sè odqj vljw1 Ghw hu plqguh noduw/ rp
hiwhuvsûujvhoviuhpphqgh sroolwln ndq ylunh sè nruw vljw1 Shqjhsrolwlnnhq hu l
fhqwuxp1

61817 Q|0nodvvlnhuh

Hq ylghuhxgylnolqj di ghq prqhwdulvwlvnh vnroh1 Djhqwhuqh dqwdjhv dw yéuh
udwlrqhooh1 Ghu oéjjhv l oljkhg phg nodvvlnhuqh yéjw sè pdunhgvnuéiwhuqhv
h�hnwlylwhw1 Ghw r�hqwoljh kdu hq phjhw olooh urooh l ghq ûnrqrplvnh srolwln1

61818 Nrqnoxvlrq

Rsgholqjhq l oéuherjhq idqjhu vèohghv hq gho fhqwudoh dvshnwhu1 Phq l iruelq0
ghovh phg prghuqh pdnurwhrulhu hu ghw qûgyhqgljw dw lqggudjh  huh glphq0
vlrqhu iru dw odyh hq phqlqjvixog juxsshulqj1 Ghwwh nuéyhu grj hq gho phjhw
devwudnwh ehjuhehu/ vrp xplgghoeduw hu ydqvnholjh dw nrqnuhwlvhuh1
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7 G|qdplvnh Prghoohu

Irupèohw phg ghqqh gho di nxuvhw hu dw jlyh hq lqwurgxnwlrq wlo qrjoh di gh
pdwhpdwlvnh whnqlnnhu/ ghu dqyhqghv l iruelqghovh phg g|qdplvnh ûnrqrplvnh
prghoohu1 Vrp qéyqw wlgoljhuh ylqghu g|qdplvnh prghoohu vwdglj vwûuuh lqg0
sdv l ûnrqrplvn whrul/ lghw pdqjh revhuyhuhgh ûnrqrplvnh iéqrphqhu v|qhv
dw lqghkrogh w|gholjh lqwhuwhpsrudoh +g|qdplvnh, dvshnwhu1

Hw vlpshow g|qdplvn rswlphulqjvsureohp ylo l ghw iûojhqgh eolyh rsvwloohw
l eègh glvnuhw rj nrqwlqxhuw wlg1 Yl ylo oûvh ghq nrqwlqxhuwh yhuvlrq di sure0
ohphw/ phghqv oûvqlqjhq di sureohphw l glvnuhw wlg ylo yéuh ryhuodgw vrp hq
rsjdyh wlo oévhuhq1

714 Hq vlpsho g|qdplvn prgho l glvnuhw wlg;

Yl iruhvwloohu rv hq ûnrqrpl/ vrp nxq ehvwèu di ìq uhsuévhqwdwly djhqw +Urelq0
vrq, rj ìq w|sh di yduhu +nrnrvqûgghu,/ vrp hqwhq ndq irueuxjhv +vslvhv, hoohu
dqyhqghv vrp ndslwdo l surgxnwlrqhq +sodqwhv,1 Yhg vwduwhq di shulrgh f hu
ûnrqrplhq +ûhq, xgvw|uhw phg gf hqkhghu ndslwdo +nrnrvqûgghu,1 L oûehw di
shulrgh f surgxfhuhu glvvh ndslwdohqkhghu sEgf� q|h hqkhghu/ kyru

sEgf� ' g�
f +79,

hu ûnrqrplhqv surgxnwlrqvixqnwlrq +hq ehvnulyhovh di whnqrorjlhq iru g|un0
qlqj di nrnrvqûgghu,1 Ghvxghq ylo E� � B�gf di gh rsulqgholjh gf ndslwdo0
hqkhghu nxqqh dqyhqghv ljhq hiwhu surgxnwlrqhq +gh nrnrvqûgghu pdq ndq
judyh rs l jrg ehkrog,1 Gyv Bgf di ndslwdohqkhghuqh divnulyhv2jèu wdew xqghu
surgxnwlrqhq1 Gh rsulqgholjh gf hqkhghu ylo ghuiru jlyh djhqwhq

sEgf� n E�� B�gf ' g�
f n E�� B�gf +7:,

hqkhghu yhg divoxwqlqjhq di shulrgh f1
Yhg divoxwqlqjhq di shulrghq vndo ghq uhsuévhqwdwlyh djhqw yéojh/ kyru

pdqjh di glvvh sEgf� n E�� B�gf ndslwdohqkhghu +nrnrvqûgghu, kdq ylo iru0
euxjh +vslvh, qx/ �f/ rj kyru pdqjh kdq ylo lqyhvwhuh +sodqwh,/ g�1 Ghq
lqyhvwhuhgh péqjgh/ g�/ eolyhu gd olj shulrgh �*v vwduwndslwdo1 Phg dqguh
rug/ gh sEgf� n E�� B�gf hqkhghu vndo irughohv phoohp �f rj g�1

Ghq péqjgh/ vrp yéojhv wlo shulrgh �*v vwduwndslwdo/ g�/ ylo gd l oûehw
di shulrgh 4 yrnvh wlo sEg�� n E�� B�g� hqkhghu +nrnrvqûgghuqh sodqwhv rj

;Phuh jhqhuhooh xgjdyhu di ghqqh prgho ndq eod �qghv l G1 Urphu +4<<9,= �Dgydqfhg

Pdfurhfrqrplfv�/ PfJudz0Kloo rj U1M1 Eduur ) [1 Vdod0l0Pduwlq +4<<8,= �Hfrqrplf

Jurzwk�/ PfJudz0Kloo1
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kûvwhv,/ vrp gd vndo irughohv phoohp irueuxj l shulrgh 4/ ��/ rj lqyhvwhulqj
wlo qévwh shulrgh/ g21

Ghqqh sureohpvwloolqj jhqwdjhu vlj shulrgh hiwhu shulrgh/ rj vwuxnwxuhq l
sureohphw ndq ghuiru vnlwvhuhv vèohghv=

Periode 2

tid

f(K0)+(1-δ)K0 C0

K0Periode 0

Periode 1

t=2

t=0

t=1

f(K1)+(1-δ)K1 C1

K1

f(K2)+(1-δ)K2 C2

K2

Phq kyrugdq dijûu djhqwhq/ kyru vwru hq péqjgh kdq ylo irueuxjh qx/
rj kyru vwru hq péqjgh kdq ylo lqyhvwhuhB Kylv kdq yéojhu dw irueuxjh
uhodwlyw phjhw l shulrgh f/ vè ylo ghu yéuh plqguh wloryhuv wlo lqyhvwhulqj/
rj ghuphg ylo ghq iuhpwlgljh péqjgh ndslwdo eolyh plqguh1 Ghwwh ylo jlyh
plqguh iruexjvpxoljkhghu l nrpphqgh shulrghu1 Ghuiru hu ehvoxwqlqjhq l
kyhu shulrgh l sulqflsshw hq diyhmqlqj di qxwlgljw irueuxj ryhu iru iuhpwlgljh
irueuxjvpxoljkhghu1

Irugholqjhq phoohp irueuxj rj lqyhvwhulqj l kyhu shulrgh �qghu djhqwhq
yhg dw pdnvlphuh vlq lqwhuwhpsrudoh q|wwhixqwlrq/ vrp dqwdjhv dw dikéqjh di
irueuxjhw l lqghyéuhqgh rj dooh iuhpwlgljh shulrghu1 Gyv kdqv vdpohgh q|wwh
hu hq ixqnwlrq di �fc ��c �2c ����1 Hw hnvhpsho sè hq vègdq q|wwhixqnwlrq=
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�|n�
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�E�|� hu q|wwhq di ghw/ ghu iruexjhv l voxwqlqjhq di shulrgh |/ gyv wlo wlgvsxqnw
|n �/ mi �jxuhq ryhqiru1 Iru dw xgwu|nnh ghq qxwlgljh yéugl di ghqqh q|wwh/

glvnrqwhuhv ghq phg idnwruhq
�

�

�nq

�|n�

1 Ghw vyduhu qûmdjwlj wlo ghq pègh/

pdq glvnrqwhuhu hq iuhpwlglj lqgwéjw2ehwdolqj phg idnwruhq
�

�

�noe?|e

�|n�
/

kylv ghq iûuvw idoghu rp |n� shulrghu/ rj pdq ûqvnhu dw ehuhjqh ghqv yéugl
l gdj1 q/ ndoghv djhqwhqv vxemhnwlyhglvnrqwhulqjvidnwru1 Yl ndq iruwronh q
vrp djhqwhqv yéjwqlqj di qxwlgljw irueuxj l irukrog wlo iuhpwlgljw irueuxj1 Mr
odyhuh q ghv phuh yéugvéwwhu djhqwhq iuhpwlgljw irueuxj1 L juéqvhwloiéoghw/
q ' f/ yéjwhu djhqwhq irueuxj l dooh shulrghu oljh kûmw1 Ghq vdpohgh q|wwh/
L / hu olj phg vxpphq di dooh gh wloedjhglvnrqwhuhgh shulrghq|wwhu1

Kyhu shulrghv q|wwhixqnwlrq �E�|� '
�

k
�k
| kdu vwuhqjw diwdjhqgh pdujlqdo0

q|wwh/ ��E�|� ' �k3�
| / lghw ghq 51 d hgwh di �E�|� hu vwuhqjw qhjdwly1 Hqg0

ylghuh jèu pdujlqdoq|wwhq prg xhqgholj/ qèu �| jèu prg qxo1 Ghuiru ylo
djhqwhq dowlg yéojh dw vsuhgh vlw irueuxj ryhu dooh shulrghu/ kdq ylo yéojh
�| : f iru dooh |1 Ghuphg ylo kdq rjvè yéuh qûgw wlo dw lqyhvwhuh l kyhu shul0
rgh1 Vsûujvpèohw hu qx/ kyru phjhw ghu lqyhvwhuhv l kyhu shulrgh rj ghuphg/
kyruohghv irueuxjhw rj péqjghq di ndslwdo xgylnohu vlj ryhu wlg1

Qèu djhqwhq pdnvlphuhu vlq q|wwhixqnwlrq/ jûu kdq ghw xqghu ghq eh0
juéqvlqj/ dw l kyhu shulrgh vndo vxpphq di ghw kdq irueuxjhu/ �|/ rj ghw kdq
lqyhvwhuhu/ g|n�/ vyduh wlo ghq péqjgh ndslwdo kdq kdu wlo uègljkhg1 Gyv kdq
vndo ryhukrogh iûojhqgh exgjhwehjuéqvqlqj=

�| ng|n� ' g�
| n E�� B�g| ( | ' fc �c 2c ��� +7<,

Iruphow ndq yl ghuiru vnulyh djhqwhqv rswlphulqjvsureohp vrp=

�@%
�fc��c���

"[
|'f

�
�

� n q

�|n�

�
�

k
�k
| +83,

�KK �| ng|n� ' g�
| n E�� B�g| ( | ' fc �c 2c ��� +84,

�| � f ( | ' fc �c 2c �� +85,

g| � f ( | ' �c 2c �� +86,

g| ' gf ( | ' f +87,

kyru +85, rj +86, vlnuhu/ dw ghu lnnh ndq yéojhv qhjdwlyh yéuglhu di irueuxj
rj ndslwdo/ phghqv +87, iruwéoohu rv/ dw ghq lqlwldoh ndslwdopéqjgh/ gf/ hu
hnvrjhqw jlyhw1

Ghw hu ryhuodgw vrp hq rsjdyh wlo oévhuhq dw oûvh rswlphulqjvsureohphw l
+83,0+87,1 Gd ghw riwh hu phuh ehnyhpw dw duehmgh phg rswlphulqjvsreohphu
l nrqwlqxhuw wlg/ ylo yl l ghw hiwhuiûojhqgh irupxohuh rj oûvh ghw wlovyduhqgh
rswlphulqjvsureohp l nrqwlqxhuw wlg1
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715 Prghoohq l nrqwlqxhuw wlg

Ghq nrqwlqxhuwh yhuvlrq di rswlphulqjvsureohphw ndq iruwronhv vrp ghq vlw0
xdwlrq/ kyru irueuxjv0 rj lqyhvwhulqjvehvoxwqlqjhu iruhwdjhv nrqwlqxhuoljw rj
lnnh nxq yhg divoxwqlqjhq di kyhu shulrgh1 Wlo hwkyhuw wlgvsxqnw vndo djhq0
whq ehvwhpph irugholqjhq di surgxnwlrqhq phoohp irueuxj rj lqyhvwhulqj1
Iruphow odghu yl ghw nrqwlqxhuwh rswlphulqjvsureohp yéuh jlyhw yhg=

�@%
�E|�

]
"

f

e3q|
�

k
�E|�k_| +88,

�KK
�

gE|� ' gE|�� � BgE|�� �E|� +89,

�E|� � f +8:,

gE|� � f +8;,

gEf� ' gf +8<,

Ehpéun/ dw yl qx dqyhqghu qrwdwlrqhq �E|� rj gE|� iru dw dgvnlooh gh
nrqwlqxhuwh yduldeoh iud gh glvnuhwh yduldeoh1 �E|� hu irueuxj wlo wlgvsxqnw |
+uhhow hu ghw irueuxjhw wlo wlgvsxqnw | rsjmruw shu wlgvhqkhg,1 Wlovyduhqgh hu
�

k
�E|�k q|wwhq wlo wlgvsxqnw |/ vrp rjvè ndoghv �ûmheolnvq|wwhq�1 Ghq vdp0

ohgh q|wwh xguhjqhv vrp lqwhjudohw ryhu gh wloedjhglvnrqwhuhgh ûmheolnvq|wwhu/

kyru e3q| hu ghq nrqwlqxhuwh glvnrqwhulqjvidnwru<1
�

gE|� hu ghq d hgwh digE|�
phg khqv|q wlo |/ gyv éqgulqjhq l ndslwdohqv vwûuuhovh wlo wlgvsxqnw |1 Vdp0
phqkéqjhq phoohp exgjhwehwlqjhovhq l +89, rj ghq l +84, vhv pèvnh ehguh/
kylv vlgvwqéyqwh rpvnulyhv wlo=

�| ng|n� ' g�
| n E�� B�g| /

g|n� �g| ' g�
| � Bg| � �| +93,

Qèu yl vndo oûvh sureohphw l +88,0+8<, ehq|wwhu yl rv di �Srqwu|djlq*v
Pd{lpxp Sulqflsoh�=

<Vdpphqkéqjhq phoohp ghq nrqwlqxhuwh rj ghq glvnuhwh glvnrqwhulqjvidnwru hu jlyhw

yhg iûojhqgh uhodwlrq=
S

4

w@3

�
4

4.�

�w.4
@
U
4

w@3
h��wgw @ 4

�
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716 Srqwu|djlq*v Pd{lpxp Sulqflsoh

Odg rv nruw ulgvh lghhq l �Srqwu|djlq*v Pd{lpxp Sulqflsoh� rs143 Ehwudjw
iûojhqgh phuh jhqhuhooh pdnvlphulqjvsureohp=

�@%
+E|�

]
"

f

s d|c %E|�c +E|�o _| +94,

�KK
�

%E|� ' } d|c %E|�c +E|�o +95,

%Ef� ' %f +96,

*�4
A<"

%EA � � f +97,

Ehpéun/ dw eruwvhw iud dw elehwlqjhovhuqh +8:, rj +8;, hu phuh uhvwulnwlyh
hqg +97,/ vè ndq rswlphulqjvsureohphw iud +88,0+8<, vnulyhv sè iruphq l +94,0
+97,1

Kdplowrq0ixqnwlrqhq kûuhqgh wlo sureohphw l +94,0+97, hu jlyhw yhg=

MEbc |c %c +� ' sE|c %c +� n b}E|c %c +� +98,

Rj iûuvwhrughqvehwlqjhovhuqh iru pdnvlphulqjvsureohphw hu gd vrp iûojhu=

YM

Y+
' f +99,

YM

Y%
' �

�

b +9:,

YM

Yb
'

�

% +9;,

vdpw hq wudqvyhuvdolwhwvehwlqjhovh/ vrp xgvsulqjhu di elehwlqjhovhq l +97,=

*�4
A<"

bEA � � f J} *�4
A<"

%EA �bEA � ' f +9<,

Iûuvwhrughqvehwlqjhovhuqh44 ndq w|slvn oûvhv iru qrjoh gl�huhqwldooljqlqjhu l
% rj +/ kylv g|qdpln ghuhiwhu ndq dqdo|vhuhv l hw idvhgldjudp1

43Phuh xgg|ehqgh iuhpvwloolqjhu di �wkh Kdplowrqldq dssurdfk� �qghv l i{ S1M1 Odpehuw

+4<;8,= �Dgydqfhg Pdwkhpdwlfv iru Hfrqrplvwv�/ Eodfnzhoo1
44Iûuvwhrughqvehwlqjhovhuqh vdpw wudqvyhuvdolwhwvehwlqjhovhq hu qûgyhqgljh phq lnnh

dowlg wlovwuénnholjh ehwlqjhovhu1 Lplgohuwlg/ kylv i{ i rj j ehjjh hu nrqndyh l { rj |/ gd hu

gh wlovwuénnholjh ehwlqjhovhu1
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717 Oûvqlqj di prghoohq

Vrp qéyqw kdu yruhv rswlphulqjvsureohp l +88,0+8<, qrjoh hnvwud elehwlqjhovhu
l irukrog wlo pdnvlphulqjvsureohphw l +94,0+97,1 Yl yéojhu grj lqgwlo ylghuh
dw vh eruw iud glvvh hnvwud ehwlqjhovhu rj oûvhu ghuiru iûojhqgh sureohp=

�@%
�E|�

]
"

f

e3q|
�

k
�E|�k_| +:3,

�KK
�

gE|� ' gE|�� � BgE|�� �E|� +:4,

gEf� ' gf +:5,

*�4
A<"

gEA � � f +:6,

Ehwlqjhovhuqh rp dw gE|� rj �E|� vndo yéuh lnnh0qhjdwlyh l dooh shulrghu ylo
eolyh lqggudjhw ljhq vhqhuh/ qèu yl vndo dqdo|vhuh prghoohqv g|qdpln1

Kdplowrq0ixqnwlrqhq kûuhqgh wlo sureohphw l +:3,0+:6, hu gd jlyhw yhg=

MEbc |cgc�� ' e3q|
�

k
�k n b dg� � Bg � �o +:7,

kyru wlgvlqghnv hu xghodgw di khqv|q wlo ryhuvnxholjkhghq1 Yl ièu vèohghv
iûojhqgh iûuvwhrughqvehwlqjhovhu=

YM

Y�
' e3q|�k3� � b ' f +:8,

YM

Yg
' b

�
�g�3� � B

�
' �

�

b +:9,

YM

Yb
' g� � Bg � � '

�

g +::,

vdpw hq wudqvyhuvdolwhwvehwlqjhovh=

*�4
A<"

bEA � � f J} *�4
A<"

gEA �bEA � ' f +:;,

Oljhvrp phg gh hnvwud elehwlqjhovhu/ ylo yl lqgwlo ylghuh vh eruw iud wudqvyhu0
vdolwhwvehwlqjhovhq145

45Wudqvyhuvdolwhwvehwlqjhovhq vlnuhu l sulqflsshw dw +qxwlgv,yéuglhq di ndslwdo vndo jè

prg qxo1 Kylv ghq lnnh hu ryhukrogw +olpN+W ,�+W , A 3,/ vè ndq ghw iruwronhv vrp/ dw ghu

rskrehv yéuglixog ndslwdo l ghw odqjh oûe1 Djhqwhq ndq gd ûjh vlq q|wwh yhg l vwhghw iru

dw irueuxjh qrjhw di ghqqh ndslwdo1 Ghuiru ylo hw euxg sè wudqvyhuvdolwhwvehwlqjhovhq yéuh

lqrswlpdow1
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+:8,0+::, ndq qx oûvhv iru wr iûuvwhrughqv gl�huhqwldoooljqlqjhu l � rj g1
Iûuvw gl�huhqwlhuhv +:8, phg khqv|q wlo |/ kylonhw jlyhu rv=

�qe3q|�k3� n Ek� ��e3q|�k32
�

� '
�

b +:<,

Ghuhiwhu lqgvéwwhv +:8, rj +:<, l +:9,=

�g�3� � B ' �
�qe3q|�k3� n Ek� ��e3q|�k32

�

�

e3q|�k3�
/

�g�3� � B ' q n E�� k�

�

�

�
+;3,

Yl kdu gd wr gl�huhqwldooljqlqjhu/ +::, rj +;3,/ l � rj g1 Glvvh ndq rjvè
vnulyhv=

�

g ' g� � Bg � � +;4,
�

�

�
'

�g�3� � B � q

�� k
+;5,

Ghvxghq kdu yl vwdglj yruhv lqlwldoh ehwlqjhovh gEf� ' gf/ wudqvyhu0
vdolwhwvehwlqjhovhq/ +:;,/ vdpw gh hnvwud elehwlqjhovhu rp lnnh0qhjdwlyh yéuglhu
di � rj g1

718 Dqdo|vh di prghoohqv g|qdpln

Iru jlyqh vwduwyéuglhu di g rj � iruwéoohu gl�huhqwldooljqlqjhuqh l +;4, rj
+;5, rv/ kyruohghv g rj � ylo xgylnoh vlj ryhu wlg1 Ghw hu ghuiru rsodjw dw
dqdo|vhuh glvvh oljqlqjhu qéuphuh iru dw xqghuvûjh prghoûnrqrplhqv hjhq0
vndehu1 Odg rv l iûuvwh rpjdqj ehwudjwh ghp vhsdudw1

71814 G|qdplnnhq l F

+;5, ehvnulyhu g|qdplnnhq2xgylnolqjhq l yduldeohq �1 Ghw iuhpjèu di +;5,/

dw
�

� ' f/ gyv � hu nrqvwdqw/ qèu=

�g�3� � B � q ' f /

g '

�
B n q

�

� �

�3�

+;6,

Odg rv ehwhjqh ghqqh ndslwdoyéugl gW1 G|qdplnnhq l � ndq gd lqgwhjqhv l
iûojhqgh idvhgldjudp=
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K

CC=0
C

K*

Di +;5, iuhpjèu ghw/ dw qèu g 	 gW/ gd ylo
�

� : f/ lghw � hu srvlwly1 Rj
ghw rpyhqgwh hu wloiéoghw/ qèu g : gW1 Ghwwh jlyhu rv slohqh l ryhqvwèhqgh
gldjudp/ vrp lqglnhuhu g|qdplnnhq l �1

71815 G|qdplnnhq l N

+;4, jlyhu rv g*v g|qdpln1 Kylv yl véwwhu
�

g ' f/ ièu yl=

� ' g� � Bg +;7,

kylonhw jlyhu rv iûojhqgh nxuyh l g0�0gldjudpphw/ kyru g hu nrqvwdqw=

K

K=0

C

K**

Nxuyhq kdu wrssxqnw l gWW jlyhw yhg=

�g�3� � B ' f /

gWW '

�
B

�

� �

�3�

: gW +;8,

Rj slohqh l gldjudpphw hu ixqghw yhg dw ehwudjwh +;4,1 Qèu � : g� � Bg/

gyv qèu yl eh�qghu rv l sxqnwhu ryhu nxuyhq/ gd ylo
�

g yéuh qhjdwly/ rj
rpyhqgw qèu yl eh�qghu rv xqghu nxuyhq1
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71816 Ghq vdpohgh g|qdpln

Gh wr ryhqvwèhqgh idvhgldjudpphu nrpelqhuhv qx l ìw gldjudp1

K

K=0

C

K**

A

K*K0

B

CC=0

Ghwwh gldjudp ylvhu rv/ kyruohghv � rjg ylo xgylnoh vlj iud hw jlyhw sxqnw/
gyv iru jlyqh vwduwyéuglhu di � rj g1 Sxqnwhw 7 hu ghw hqhvwh sxqnw/ kyru
eègh � rj g hu nrqvwdqwh1 Gyv kylv ûnrqrplhq hu l sxqnw 7/ vè irueolyhu ghq
ghu1 Ghwwh sxqnw ndoghv ghuiru �Vwhdg| Vwdwh�146 Kylv yl ghulprg vwduwhu l i{
sxqnwhw �/ vè ylo ûnrqrplhq hqgh l hq vlwxdwlrq/ kyru � wlo vlgvw eolyhu qhjd0
wly/ kylonhw lnnh hu hq krogedu2pxolj vlwxdwlrq1 Phq khogljylv hu ghw rjvè nxq
vwduwyéuglhq di g/ vrp hu jlyhw xghiud/ rj sxqnw � ndq ghuiru xghoxnnhv vrp
hw pxoljw vwduwsxqnw/ lghw yéuglhq di � l sxqnwhw � lnnh ndq yéuh rswlpdow
ydojw1 Vsûujvpèohw hu qx/ rp yl sè ghqqh pègh rj iru hqkyhu vwduwyéugl di
g ndq ehvwhpph +g,hq wlokûuhqgh +rswlpdoh, yéugl di � xg iud gldjudpphw
yhg kméos di gh hnvwud elehwlqjhovhu +rj wudqvyhuvdolwhwvehwlqjhovhq,/ vrp yl
lqgwlo ylghuh kdu vhw eruw iud1 Qèu iûuvw yl kdu ghq wlokûuhqgh vwduwyéugl di
�/ vè jlyhu idvhgldjudpphw rv ghq hiwhuiûojhqgh xgylnolqj l � rj g1

Odg rv i{ ehwudjwh vwduwyéuglhq gf l gldjudpphw1 Ndq yl gd �qgh xg
di/ kylonhq �0yéugl djhqwhq yéojhuB Dooh �0yéuglhu sè ghq vwlsohgh olqlh

ljhqqhp gf/ vrp oljjhu ryhu
�

g ' f olqlhq ndq xplgghoeduw xghoxnnhv/ lghw
gh lpsolfhuhu/ dw ûnrqrplhq iûu hoohu vlghq kdyqhu l hq vlwxdwlrq/ kyru g 	 f/
kylonhw eu|ghu phg hq di elehwlqjhovhuqh1 Hq vègdq �0yéugl ndq ghuiru lnnh

yéuh oûvqlqjhq1 Wlovyduhqgh ylo �0yéuglhu xqghu/ phq wéw sè/
�

g ' f olqlhq

nxqqh xghoxnnhv/ hiwhuvrp
�

g ylo yéuh uhodwlyw olooh l glvvh sxqnwhu/ mi +;4,/

rj ûnrqrplhq ghuiru ylo nu|ghv
�

g ' f olqlhq/ iûu ghq udpphu
�

� ' f olqlhq1
Rj pdq ylo ghuiru ljhq kdyqh l hq xkrogedu vlwxdwlrq sè vljw/ kyru g 	 f1

Hqgylghuh ndq yl xghoxnnh sxqnwhu qhghuvw sè ghq vwlsohgh olqlh/ lghw
�

� ghu

46Ghu �qghv idnwlvn wr dqguh sxqnhu/ kyru eègh F rj N hu nrqvwdqwh= Sxqnwhw +N>F, @

+3> 3, vdpw sxqnwhw +N>F, @ +N���> 3,1
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ylo yéuh uhodwlyw olooh/ mi +;5,/ kylonhw ehw|ghu/ dw ûnrqrplhq ylo nu|gvh
�

� ' f
olqlhq iûuvw rj kdyqh l hq vlwxdwlrq phg qhjdwly +lnnh0srvlwly, � sè vljw147 Gd
yruhv ixqnwlrqvxgwu|n hu nrqwlqxhuwh/ �qghv ghu suéflv ìw nulwlvn sxqnw/ �/
sè ghq vwlsohgh olqlh/ kyruiud ûnrqrplhq ylo ehyéjh vlj prg sxqnwhw 71 Iud
dooh sxqnhu ryhu � ylo pdq ehyéjh vlj prg hq vlwxdwlrq phg qhjdwly gc rj
iud dooh sxqnwhu xqghu � ylo pdq ehyéjh vlj prg hq vlwxdwlrq phg qhjdwly
+lnnh0srvlwly, �1 Ghw hu hqgylghuh ohw dw nrqwuroohuh/ dw iruoûehw vwduwhqgh l
� ryhukroghu gh hnvwud elehwlqjhovhu vdpw wudqvyhuvdolwhwhvehwlqjhovhq1 Ghw
vlgvwqéyqwh vhv yhg dw ehpéunh/ dw yl iud +:8, kdu=

e3q|�k3� ' b +;9,

Vè qèu � jèu prg hq nrqvwdqw vrp l sxqnwhw 7/ vè ylo b jè prg qxo/ rj
wudqvyhuvdolwhwvehwlqjhovhq/ +:;,/ ylo ghuiru yéuh rsi|ogw1

Wlovyduhqgh uévvrqhphqwhu jéoghu iru dooh dqguh vwduwyéuglhu di g1 Yl
ndq ghuiru lqgwhjqh hq �vdgghosxqnwvvwl� l gldjudpphw/ vrp iru hqkyhu vwduwyéugl
di g/ gyv iru hqkyhu yéugl di gf/ dqjlyhu ghq wlokûuhqgh rswlpdoh vwduwyéugl
di �/ gyv ghq yéugl di � vrp hu nrqvlvwhqw phg djhqwhqv q|wwhixqnwlrq/
kdqv exgjhwehjuéqvlqj vdpw gh ûyuljh elehwlqjhovhu1Rj dooh gh hiwhuiûojhqgh
yéuglhu di g rj � �qghv gd sè vdgghosxqnwvvwlhq sè yhm prg vwhdg| vwdwh1
Sè vljw ylo ûnrqrplhq ghuiru dowlg hqgh rs l Vwhdg| Vwdwh148

K

K=0

C

S

K*

B

CC=0

47Whnqlvn vhw eolyhu F dogulj qhjdwly/ lghw
�

F @ F �N��4
����

4��
1 Vè qèu iûuvw F qèu

qxo/ vè irueolyhu ghq ghu1 Phq vrp rpwdow l ehj|qghovhq ndq ghw dogulj yéuh rswlpdow

dw kdyh irueuxj olj phg qxo wlo qrjhw wlgvsxqnw/ rj ghuiru ndq yl xghoxnnh iruoûe/ ghu

nrqyhujhuhu prg hq vlwxdwlrq phg F @ 31 Iruphow xghoxnnhv vègdqqqh iruoûe di yruhv

wudqvyhuvdolwhwvehwlqjhovh/ lghw F @ 3 lpsolfhuhu dw � eolyhu xhqgholj/ mi +:8,1
48Hw phuh iruphow ehylv iru hnvlvwhqvhq di hq vdgghosxqnwvvwl �qghv l F1 D}duldgl} +4<<6,=

�Lqwhuwhpsrudo Pdfuruhfrqrplfv�/ Eodfnzhoo1 Khu dqdo|vhuhv prghoohqv g|qdplvnh hjhq0

vndehu yhg dw olqhdulvhuh gh wr gl�huhqwldoooljqlqjhu rpnulqj vwhdg| vwdwh yéuglhq rj

ghuhiwhu xqghuvûjh ghwwh olqhéuh v|vwhpv ndudnwhulvwlvnh oljqlqj1
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719 Rsjdyhu= G|qdplvnh prghoohu

41 Xqghuvûj hjhqvndehuqh di q|wwhixqnwlrqhq=

�E�|� '
�

k
�k
| +;:,

Gyv �qg iûuvwh0 rj dqghqrughqvd hgwh rj juéqvhq di ghq iûuvwhru0
ghqvd hgwh iru F jèhqgh prg qxo rj xhqgholj1 Ndq gx jlyh ghw hq
ûnrqrplvn iruwronqlqjB

51 Ehvwhp vwhdg| vwdwh yéuglhuqh di g rj � l ryhqvwèhqgh prgho +oljqlqj
+;4, rj +;5,,1 Kydg dikéqjhu gh diB Ndq gx jlyh ghp hq ûnrqrplvn
iruwronqlqjB

61 Oûv prghoohq l glvnuhw wlg1 Gyv oûv +83, rj +84, yhg rsvwloolqj di Od0
judqjhixqnwlrq iru wr 41 rughqv gl�huhqvoljqlqjhu l � rj g/ rsvwlo hw
idvhgldjudp rj dqdo|vhu g|qdplnnhq1

71 L JH0prghoohq phg r�hqwolj vhnwru idqgw yl oljhyéjwvuhdooûqqhq vdpw
oljhyéjwvpéqjghq di duehmgvnudiw1 Ilqg oljhyéjwvpéqjghuqh di iulwlg/
sulydw irueuxj rj r�hqwoljw irueuxj1 Lqgvéw ghuhiwhu oljhyéjwvxgwu|nnhqh
iru duehmgvnudiw vdpw sulydw rj r�hqwoljw irueuxj l kxvkrogqlqjhqv q|w0
whixqnwlrq/ vè gx ièu kxvkrogqlqjhqv q|wwh xgwu|nw vrp hq ixqnwlrq di
vndwwhvdwvhq/ |1 Kyrugdq dikéqjhu q|wwhq di |B Ndq gx irunoduh ghwwh
ûnrqrplvnB

81 Dqwdj dw ghu lqgiûuhv hq r�hqwolj vhnwru l ghq g|qdplvnh prgho ryhq0
iru1 Ghq r�hqwoljh vhnwru ehvndwwhu surgxnwlrqhq phg vndwwhvdwvhq �
rj wudqvihuhuhu ghq khuyhg rsqèhgh lqgnrpvw wloedjh wlo djhqwhq1 Ghw
ehw|ghu dw djhqwhqv elehwlqjhovh éqguhv wlo=

�

gE|� ' E�� ��gE|�� � BgE|�� �E|� n A +;;,

kyru A ' �gE|�� hu ryhuiûuvohq iud ghw r�hqwoljh wlo djhqwhq1 Xplggho0
eduw ndq ghw ylunh vrp rp/ dw ghwwh lnnh éqguhu prghoohq/ lghw khoh
vndwwhq wudqvihuhuhv wloedjh wlo djhqwhq1 Phq iûuvwhrughqvehwlqjhovhu
éqguhv idnwlvn/ hiwhuvrp djhqwhq rsidwwhu A vrp hnvrjhq/ qèu kdq oûvhu
vlw rswlphulqjvsureohp1 Ghw vn|oghv vrp wlgoljhuh dqwdjhovhq rp/ dw
djhqwhq hu uhsuévhqwdwly iru hq vwru juxssh di djhqwhu/ kyru ghq hqnhowh
djhqw nxq ndq sèylunh gh r�hqwoljh lqgwéjwhu rj ghuphg gh r�hqwoljh
wudqvihuhulqjhu plqlpdow1

Oûv prghoohq phg ghq q|h elehwlqjhovh l +;;, +kxvn dw qèu iûuvwhrughqv0
ehwlqjhovhuqh hu ixqghw/ vè ndq xgwu|nnhw iru A lqgvéwwhv,1 Kyrugdq
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dikéqjhu vwhdg| vwdwh yéuglhuqh rj g|qdplnnhq di |B Ndq gx jlyh ghw
hq ûnrqrplvn iruwronqlqjB

71: Vydu= G|qdplvnh prghoohu

41 Gh d hgwh di q|wwhixqnwlrqhq hu=

��E�|� ' �k3�
| � f sJo �| � f +;<,

�
��

E�|� ' Ek� ���k32
| 	 f sJo �| � f +<3,

Gyv q|wwhixqnwlrqhq hu nrqndy l �|1 Ghw ehpéunhv/ dw �
�E�|� jèu prg

xhqgholj/ qèu �| jèu prg qxo/ rj dw ��E�|� hu idoghqgh l �| rj jèu
prg qxo/ qèu �| jèu prg xhqgholj1 Ghq ûnrqrplvnh iruwronqlqj hu/ dw
pdujlqdoq|wwhq di irueuxj hu vwru +xhqgholj, qèu irueuxjhw hu olooh rj
diwdjhu hiwhukèqghq vrp irueuxjhw vwljhu1 Idwwljh phqqhvnhu kdu vwûuuh
q|wwh di hq hnvwud nurqh hqg yhokdyhqgh phqqhvnhu kdu1

51 Vwhdg| vwdwh yéuglhq di g hu olj gW/ vrp iud +;6, hu jlyhw yhg=

g77 ' gW '

�
B n q

�

� �

�3�

+<4,

Rj vwhdg| vwdwh yéuglhq di � �qghv gd yhg lqgvéwwhovh di ghqqh yéugl
iru g l +;7,=

�77 ' Eg77�� � Bg77 '

�
B n q

�

� �
�3�

� B

�
B n q

�

� �

�3�

+<5,

Ghw vhv/ dwg77 dikéqjhu qhjdwlyw di B/ vrp xgwu|nnhu divnulyqlqjvudwhq1
Mr plqguh ghu divnulyhv ghv phuh dwwudnwlyw hu ghw dw lqyhvwhuh +vsduh
rs,/ rj ghv vwûuuh vwhdg| vwdwh yéugl di ndslwdo hqghu pdq phg11 grr

hu hqgylghuh diwdjhqgh l q/ lghw hq kûm yéugl di q ehw|ghu/ dw djhqwhq
yéjwhu iuhpwlgljw irueuxj plqguh1 Kdq ylo ghuiru yéojh dw irueuxjh
phuh qx rj lqyhvwhuh plqguh/ kylonhw jlyhu hq odyhuh vwhdg| vwdwh yéugl
di ndslwdo1 N77 dikéqjhu lnnh hqw|gljw di ��

g77 elgudjhu eègh srvlwlyw rj qhjdwlyw wlo �771 Ghw vn|oghv/ dw hw vwruw
vwhdg| vwdwh ndslwdodssdudw jlyhu hq vwru vwhdg| vwdwh surgxnwlrq/ phq
vdpwlglj nuéyhu ghw vwruh ndslwdodssdudw vwruh jhqlqyhvwhulqjhu/ lghw
divnulyqlqjhuqh hu wlovyduhqgh vwruh1 Rj jhqlqyhvwhulqjhuqh plqgvnhu
ghq péqjgh/ ghu hu wlo uègljkhg wlo irueuxj l vwhdg| vwdwh1

6<



Sè wurgv di vlq hqnoh vwuxnwxu idqjhu prghoohq dooljhyho  huh di gh dv0
shnwhu/ ghu jûu vlj jéoghqgh l iruelqghovh phg rsvsdulqjvehvoxwqlqjhu=
Dindvw rj yéjwqlqj di qxwlgljw l irukrog wlo iuhpwlgljw irueuxj1 Ghqqh
yéjwqlqj ndq rjvè iruwronhv vrp hq xvlnnhukhg sè oéqjghq di hqv oly
rj ghuphg irueuxjvehkryhw l iuhpwlghq1

61 Pdnvlphulqjvsureohphw hu=

�@%
�fc��c���

"[
|'f

�
�

� n q

�|n�

�
�

k
�k
| +<6,

�KK �| ng|n� ' g�
| n E�� B�g| ( | ' fc �c 2c ��� +<7,

�| � f ( | ' fc �c 2c �� +<8,

g| � f ( | ' �c 2c �� +<9,

g| ' gf ( | ' f +<:,

Kylv yl plgohuwlgljw vhu eruw iud gh wuh qhghuvwh elehwlqjhovhu/ ndq yl
rsvwlooh hq Odjudqjh0ixqnwlrq=

u '

"[
|'f

�
�

� n q

�|n�

�
�

k
�k
| �

"[
|'f

b| d�| ng|n� �g�
| � E�� B�g|o

+<;,

phg iûojhqgh iûuvwhrughqvehwlqjhovhu iru shulrgh |=

Yu

Y�|

'

�
�

� n q

�|n�

�k3�
| � b| ' f +<<,

Yu

Yg|n�

' �b| � b|n�
�
��g�3�

|n� � � n B
�
' f +433,

Yu

Yb|
' �| ng|n� �g�

| � E�� B�g| ' f +434,

vdpw hq wudqvyhuvdolwhwvehwlqjhovh1 Iud +434, ièu yl ghq iûuvwh di wr
gl�huhqvoljqlqjhu=

g|n� ' g�
| n E�� B�g| � �| +435,

Rj iud +<<, ièu yl=

b| '

�
�

� n q

�|n�

�k3�
| +436,

73



rj hw wlovyduhqgh xgwu|n pè gd jéogh iru b|n�=

b|n� '

�
�

� n q

�|n2

�k3�
|n� +437,

Lqgvéwwhv +436, rj +437, l +433, ièu yl=

�g�3�
|n� n �� B '

�
�

�nq

�|n�

�k3�
|�

�

�nq

�|n2

�k3�
|n�

/

�
�|

�|n�

�k3�

'
�g�3�

|n� n �� B

� n q
+438,

vrp hu ghq dqghq gl�huhqvoljqlqj1

G|qdplnnhq dqdo|vhuhv= Véwwhv �|n� ' �| ' � l +438, ièu yl=

g '

�
q n B

�

� �

�3�

+439,

Rj véwwhv g|n� ' g| ' g l +435, ièu yl=

� ' g� � Bg +43:,

Yhg kméos di +439, rj +43:, ndq yl ljhq rsvwlooh hw idvhgldjudp/ vrp hu
vwruw vhw pdjhq wlo ghw iud ghq nrqwlqxhuwh prgho1

71 Yl kdygh=
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E�� k�E�� q�
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��3q
+43;,

u,�}e�é}| '
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+43<,

Kylonhw jlyhu rv=

-u�}e�é}| ' -�

�
E�� k�E�� q�
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k-
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'
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\ghuoljhuh ièu yl iru ghw r�hqwoljh rj ghw sulydwh irueuxj=

Cu�}e�é}| ' |

�
E�� k�E�� q�

kqE�� |�-
n
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�
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+443,

�u�}e�é}| '
�� |q
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kqE�� |�-

�
3q

+444,

Lqgvéwwhv +43<,/ +443, rj +444, l kxvkrogqlqjhqv q|wwhixqnwlrq/ ièu yl=

L ' �k-�3kC�
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qEkn��n�3k
l

+445,

Ghw hu w|gholjw dw | lnnh sèylunhu L hqw|gljw1 Kûmhuh | ehw|ghu od0
yhuh qhwwrlqgnrpvw rj ghuphg plqguh irueuxj rj odyhuh q|wwh1 Phq wlo
jhqjéog jlyhu vndwwhq dqohgqlqj wlo hw r�hqwoljw irueuxj/ vrp sèylunhu
kxvkrogqlqjhqv q|wwh srvlwlyw1 Iru jlyqh sdudphwhuyéuglhu di k/ q/ �
rj - nxqqh pdq oûvh qxphulvn iru ghq yéugl di |c vrp pdnvlphuhu
kxvkrogqlqjhqv q|wwh l +445,1

L wloiéoghw/ kyru � ' f uhgxfhuhu xgwu|nnhw l +445, wlo=

L ' E�� |q� dE�� k�E�� q� n qE�� |�o3�3qknk E�� |�qk �k
Ekq�qkq3kE�� k��3k-

qkn�3k
l

+446,

Rj L hu qx hqw|gljw idoghqgh l |1 Ghw vn|oghv/ dw kxvkrogqlqjhq qx
lnnh oéqjhuh kdu q|wwh di r�hqwoljw irueuxj1 Vndwwhq hu qx xghoxnnhqgh
wlo jhqh iru kxvkrogqlqjhq/ ghq hu iruyulghqgh1

81 Kdplowrq0ixqnwlrqhq=

MEbc |cgc�� ' e3q|
�

k
�k n b dE�� ��g� � Bg � � n A o
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phg iûuvwhrughqvehwlqjhovhu=

YM

Y�
' e3q|�k3� � b ' f +447,
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E�� ���g�3� � B
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' �
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b +448,
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' E�� ��g� � Bg � � n A '

�

g +449,

soxv hq wudqvyhuvdolwhwvehwlqjhovh1 Gl�huhqwlhuhv +447, ièu yl=

�qe3q|�k3� n Ek� ��e3q|�k32
�

� '
�

b +44:,

vrp vdpphq phg +447, lqgvéwwhv l +448,/ kylonhw jlyhu rv=

�

�

�
'

E�� ���g�3� � B � q

�� k
+44;,

vrp ghq iûuvwh gl�huhqwldooljqlqj1 Iud +449, ièu yl ghq dqghq gl�huhq0
wldooljqlqj +phg xgwu|nnhw iru A lqgvdw,=

�

g ' E�� ��g� � Bg � � n �g� ' g� � Bg � � +44<,

Ljhq dqdo|vhuhv g|qdplnnhq= Véwwhv
�

� ' f l +44;, ièu yl=

g '

�
B n q

�E�� ��
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�3�

+453,

Rj véwwhv
�

g ' f l +44<,=

� ' g� � Bg +454,

Ghq hqhvwh éqgulqj l irukrog wlo prghoohq xghq r�hqwolj vhnwru hu/ dw

yéuglhq di g l xgwu|nnhw iru
�

� ' f olqlhq/ +453,/ hu idoghw1 Lqwxlwlrq rj
g|qdpln hu ghuiru ghq vdpph vrp wlgoljhuh/ phq vwhdg| vwdwh péqjghq
di ndslwdo rj ghuphg vwhdg| vwdwh péqjghq di irueuxj hu odyhuh1 Ghw
vn|oghv/ dw djhqwhq rsidwwhu ghw vrp rp/ dw ghq pdujlqdoh lqgwéjw iud
ndslwdodssdudwhw hu eohyhw plqguh/ lghw hq gho di ghq d hyhuhv l vndw1 Rj
vdpwlglj rsidwwhu kdq lnnh vlq vndwwhehwdolqj vrp kdyhqgh lqg |ghovh
sè ryhuiûuvohq A / lghw kdq +uhhow vhw, nxq hu hq djhqw eodqgw pdqjh/ rj
irugl ryhuiûuvohqv vwûuuhovh dikéqjhu di ghq vdpohgh vndwwhehwdolqj1 Ghw
jûu ghw plqguh dwwudnwlyw dw lqyhvwhuh/ kylonhw ehw|ghu/ dw djhqwhq ylo
yéojh dw irueuxjh uhodwlyw phuh qx rj ghuphg lqyhvwhuh plqguh/ kylonhw
ljhq jlyhu hw plqguh ndslwdodssdudw sè vljw +l vwhdg| vwdwh,1
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