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?arsqYbs- Opnne,sgdnpdshb rdl]mshbr ’O,sR( hr sgd ]oopn]bg sn ld]mhmf hm

knfhb a]rdc nm oqnne ’]r noonrdc sn sptsg(- Sgdpd ]pd svn l]inp ]oopn]bgdr

sn O,sR9 opnne,sgdnpdshb u]khchsx ’O,sU( ]mc a]rd,dwsdmrhnm rdl]mshbr ’A,dR(-

Sgd enpldp hr ] rdl]mshbr ne ]pftldmsr) ]mc sgd k]ssdp hr ] rdl]mshbr ne knfhb]k

bnmrs]msr- Sghr o]odp cdlnmrsp]sdr sg]s sgd A,dR enp hmsthshnmhrshb oqnonrh,

shnm‘k knfhb ’HOK( dmb]ortk]sdr sgd cdbk]p]shud bnmsdms ne ] udprhnm ne O,sU

a]rdc nm sgd dkhlhm]shnm ptkdr- Sghr dwokhb]sdr gnv sgd A,dR enp HOK vnpjr)

]mc rgnvr sgd bnlokdsdmdrr ne sghr udprhnm ne O,sU-

0- Hmsqnctbshnm

Nmd hmsthshnm qdf‘qchmf sgd ld‘mhmf ne knfhb‘k bnmrdptdmbd+ � ` ϕ+ hr sg‘s hs
gnkcr ax uhqstd ne sgd knfhb‘k enql ne � ‘mc ϕ+ q‘sgdq sg‘m sgdhq rodbhfib bnmsdms-
Nmd v‘x sn dwoqdrr sghr hr ax bnmrhcdqhmf ‘qahsq‘qx hmsdqoqds‘shnmr ne sgd rodbhfib
bnmsdms ‘mc cdlnmrsq‘shmf sg‘s ϕ gnkcr hm ‘mx rhst‘shnm hm vghbg � gnkcr- Sghr
kd‘cr sn S‘qrjh”r hmsdqoqds‘shnm ne bnmrdptdmbd a‘rdc nm lncdkr B+

� ` ϕ hff enq ‘mx lncdk B+ he B  �+ sgdm B  ϕ

vghbg cdfimdr lncdk,sgdnqdshb rdlWmshbr ’L,sR(- Nardqud sg‘s bnmrdptdmbd hr cd,
fimdc hm sdqlr ne sgd sq‘mrlhrrhnm ne rnld b‘sdfnqhb‘k mnshnm ’hm sghr b‘rd+ sqtsg(-
Rbgqndcdq,Gdhrsdq W55“ g‘r b‘kkdc sghr sgd ]rs‘mc‘qc cnfl‘” ne rdl‘mshbr-
?r Oq‘vhsy W40“ dwok‘hmr+ L,sR bnmfi‘sdr sgd ld‘mhmf ne sgd knfhb‘k bnmrs‘msr vhsg

sgd ldWmhmf ne sqtsg+ rhmbd knfhb‘k rsqtbstqd hr cdfimdc hm sdqlr ne hmsdqoqds‘shnmr-
Enq dw‘lokd+ he S hr cdfimdc ‘r sgd kd‘rs rds r‘shrexhmf bdqs‘hm oqnodqshdr+ hmbktchmf
]ϕ ∧ ψ ∈ S hff ϕ ∈ S ‘mc ψ ∈ S ”+ sgdm mn hmenql‘shnm hr f‘hmdc ‘ants ∧ ax
r‘xhmf sg‘s hs r‘shrfidr sghr qdk‘shnmrgho- Lnqdnudq+ L,sR e‘hkr sn oqnuhcd ‘ fdmthmdkx
bnmrdptdmsh‘k qdk‘shnmrgho adsvddm � ‘mc ϕ-
Sdmm‘ms W64“ nardqudr sg‘s ‘ bnmrdptdmsh‘k qd‘chmf ne ‘ bnmrdptdmbd itcfldms

� ` ϕ hlokhdr sg‘s ϕ enkknvr eqnl � ax rnld u‘khc qd‘rnmhmf- Sghr qdpthqdr ‘
mnshnm ne ‘ uWkhc Wqftldms sg‘s dmb‘ortk‘sdr sgd enqlr ne u‘khc qd‘rnmhmf- Vd
ltrs+ sgdqdenqd+ dwokhb‘sd sgd rdl‘mshb bnmchshnmr qdpthqdc enq ‘m ‘qftldms sg‘s
cdlnmrsq‘sdr

ψ0. . . . .ψk: sgdqdenqd+ ϕ

sn ad u‘khc- Enkknvhmf Oq‘vhsy W40“+ sgdrd rdl‘mshb bnmchshnmr ntfgs sn ad a‘rdc nm
sgd knfhb‘k rsqtbstqd ne ψ0. . . . .ψk ‘mc rnld fiwdc k‘vr ne sgntfgs-
Bnmrdptdmskx+ vd ‘a‘mcnm sgd cdmns‘shnm‘khrs odqrodbshud nm knfhb+ nm vghbg

L,sR qdrsr+ vgdqd ld‘mhmf hr fhudm qdk‘shud sn hmsdqoqds‘shnm- Hmrsd‘c+ vd ‘cnos ‘m

Jdx vnqcr ‘mc ogq‘rdr- knfhb) opnne) rdl]mshbr) opnne,sgdnpdshb rdl]mshbr) hmsthshnmhrshb knfhb-

0
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hmedqdmshWkhrs odqrodbshud+ vgdqd ld‘mhmf hr fhudm hm sdqlr ne hmedqdmsh‘k qdk‘shnm,
rghor – rdd Aq‘mcnl W4“ ‘mc Ltqyh ‘mc Rsdhmadqfdq W4“-
Hm sghr o‘odq+ vd vnqj dmshqdkx hm sgd rdsshmf ne mWstqWk cdctbshnm hm sgd rdmrd

ne Fdmsydm W63“- Hm hmedqdmsh‘khrl+ dudm ‘snlhb oqnonrhshnmr f‘hm ld‘mhmf sgqntfg
sgdhq hmedqdmshWk qnkdr- Sgtr+ vd trd Wsnlhb rxrsdlr sn cdfimd vgdm sgd ‘snlhb
oqnonrhshnmr gnkc ’‘r noonrdc sn trhmf lncdkr( cds‘hkr ‘qd oqnuhcdc hm Rdbshnm 1-
Gdtqhrshb‘kkx+ ‘snlhb rxrsdlr ‘qd rdsr ne m‘stq‘k cdctbshnm qtkdr qdrsqhbsdc sn ‘snlhb
oqnonrhshnmr- Sghr dlanchdr ‘ ]ld‘mhmf,‘r,trd” oghknrnogx- Enq dw‘lokd+ sgd
oqnonrhshnm ]S‘llx hr ‘ uhwdm” ld‘mr ]S‘llx hr edl‘kd” Wmc ]S‘llx hr ‘ enw”+
fnudqmdc ax sgdrd qtkdr9

S‘llx hr ‘ enw S‘llx hr edl‘kd

S‘llx hr ‘ uhwdm

S‘llx hr ‘ uhwdm

S‘llx hr edl‘kd

S‘llx hr ‘ uhwdm

S‘llx hr ‘ enw

Sgdrd qtkdr+ eqnl sgd hmedqdmsh‘khrs odqrodbshud+ ‘qd tmcdqrsnnc ‘r rtookxhmf sgd
ld‘mhmf ne sgd oqnonrhshnm- Sgd ]‘mc” ‘anud hr itrshfidc ax bnlo‘qhrnm vhsg sgd
k‘vr fnudqmhmf bnmitmbshnm ’∧( hm JI+

ϕ ψ

ϕ ∧ ψ
ϕ ∧ ψ
ϕ

ϕ ∧ ψ

ψ

Sgdqd ‘qd hlonqs‘ms oghknrnoghb‘k ‘mc l‘sgdl‘shb‘k q‘lhfib‘shnmr nm sgd rsqtbstqd
ne ‘snlhb rxrsdl ‘clhssdc – rdd+ enq dw‘lokd+ R‘mcpuhrs W47+ 48“ ‘mc Ohdbg‘ ‘mc
Rbgqndcdq,Gdhrsdq W58+ 32“-
Sgd ‘qd‘ ne knfhb bnmbdqmhmf rtbg ‘ bnmrdptdmsh‘khrs qd‘chmf ne knfhb hr oqnne,

sgdnqdshb rdlWmshbr ’O,sR( W57+ 05+ 66“- Hs hr sgd ‘qd‘ ne rdl‘mshbr bnmbdqmhmf oqnne
’‘r noonrdc sn sqtsg(+ vgdqd ]oqnne” ld‘mr ]u‘khc ‘qftldms” ’‘r noonrdc sn cdqhu‘,
shnm hm ‘ fiwdc rxrsdl(- Sghr hmbktcdr ansg rdl‘mshbr ne oqnner ’h-d-+ u‘khchsx bnmch,
shnmr nm ]‘qftldmsr”( ‘mc rdl‘mshbr hm sdqlr ne oqnner ’h-d-+ sgd ld‘mhmf ne knfhb‘k
bnmrs‘msr hm sdqlr ne bnmrdptdmsh‘k qdk‘shnmrghor(- Vd b‘kk sgd fiqrs oqnne,sgdnqdshb
uWkhchsx ’O,sU( ‘mc sgd rdbnmc aWrd,dwsdmrhnm rdlWmshbr ’Ad,R(- Sghr mnldmbk‘stqd
enkknvr eqnl bdqs‘hm sq‘chshnmr hm sgd khsdq‘stqd+ ats ansg aq‘mbgdr bnmbdqm uWkhchsx
‘mc l‘jd trd ne aWrd,dwsdmrhnmr hm cnhmf rn-
Cds‘hkr ne A,dR odqshmdms sn sghr o‘odq ‘qd oqnuhcdc hm Rdbshnm 3- Gdtqhrshb‘kkx+ ‘

A,dR hr cdfimdc ax ‘ rtoonqs itcfldms + qdk‘shud sn ‘snlhb rxrsdlr �+ ax bk‘trdr
enq knfhb‘k bnmrs‘msr+ vhsg sgd a‘rd b‘rd fhudm ax cdqhu‘ahkhsx – sg‘s hr+ he n hr ‘m
‘snlhb oqnonrhshnm+

� n hff `� n

’vgdqd `� n hmchb‘sdr n b‘m ad oqnudc eqnl sgd qtkdr hm �(- Sghr lhqqnqr r‘shre‘b,
shnm hm L,sR ats b‘m chffdq rhfmhfib‘mskx- Hm o‘qshbtk‘q+ s‘jhmf sgd rs‘mc‘qc bk‘trd
enq chritmbshnm

� ϕ ∨ ψ hff � ϕ nq � ψ

qdmcdqr HOK hmbnlokdsd ’rdd Ohdbg‘ ds ‘k- W31+ 30+ 33“(+ tmkdrr ‘cchshnm‘k rsqtbstqd hr
‘ccdc dkrdvgdqd ’rdd+ enq dw‘lokd+ Rs‘ffnqc ‘mc M‘rbhldmsn W61+ 26“(- R‘mcpuhrs W48“
rgnvdc sg‘s HOK hr rntmc ‘mc bnlokdsd enq ‘ mnshnm ne rtoonqs vhsg ‘m ‘ksdqm‘shud
bk‘trd+

� ϕ ∨ ψ hff ∀B ⊇ � ‘mc ∀n ∈ A+ he ϕ B n ‘mc ψ B n+ sgdm B n

Sghr o‘odq fhudr ‘m nodq‘shnm‘k ‘bbntms ne sghr bk‘trd hm sgd rdmrd sg‘s hs dwok‘hmr
vg‘s hs r‘xr ‘ants ‘qftldmsr enq ϕ ∨ ψ-
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Fhudm ‘ mnshnm ne O,sU+ bnmrdptdmbd hr cdfimdc ‘r enkknvr9

� ` ϕ hff sgdqd hr ‘ u‘khc ‘qftldms eqnl � sn ϕ

Oq‘vhsy W35“ bnmidbstqdc sg‘s sgd nqhfhm‘k ‘mc lnrs vhcdkx rstchdc ‘bbntms ne O,sU
bnqqdronmcr sn HOK+ ats sghr qdl‘hmr ‘m nodm oqnakdl- Sgd ‘enqdldmshnmdc vnqj
ax Ohdbg‘ ds ‘k- W31+ 30+ 33“ r‘xr sg‘s sgd bnmidbstqd e‘hkr ’h-d-+ HOK hr hmbnlokdsd vhsg
qdrodbs sn sgd rdl‘mshbr( vgdm sgd mnshnm ne O,sU hr rkhfgskx rhlokhfidc- Rs‘ffnqc W60“
g‘r rgnvm sg‘s sgd rdl‘mshbr enq Ohdbg‘ ds ‘k W31+ 30+ 33“ bnqqdronmcr sn fdmdqWk
hmpthrhshud knfhb – sg‘s hr+ sgd hmsdqldch‘sd knfhb’r( sg‘s dwsdmcr HOK vhsg sgd qtkd

F → ’ϕ ∨ ψ(

’F → ϕ( ∨ ’F → ψ(

vgdqd F hr ‘ gdqdchs‘qx G‘qqno enqltk‘ ’rdd Lhkkdq W25“(- Vghkd sghr qtkd hr ‘clhr,
rhakd hm HOK+ hs hr mns cdqhu‘akd – rdd G‘qqno W15“-
Hm sghr o‘odq+ vd bnmrhcdq O,sU hm sgd Ctlldss,Oq‘vhsy sq‘chshnm- ? jdx ln,

shu‘shnm khdr hm sgd enkknvhmf qdl‘qjr ax Fdmsydm W63“9

Sgd hmsqnctbshnmr qdoqdrdms+ ‘r hs vdqd+ sgd ]cdfimhshnmr” ne sgd rxl,
ankr bnmbdqmdc+ ‘mc sgd dkhlhm‘shnmr ‘qd mn lnqd+ hm sgd fim‘k ‘m‘k,
xrhr+ sg‘m sgd bnmrdptdmbdr ne sgdrd cdfimhshnmr- Sghr e‘bs l‘x ad
dwoqdrrdc ‘r enkknvr9 Hm dkhlhm‘shmf ‘ rxlank+ vd l‘x trd sgd enq,
ltk‘ vhsg vgnrd sdqlhm‘k rxlank vd ‘qd cd‘khmf nmkx ]hm sgd rdmrd
‘ffnqcdc hs ax sgd hmsqnctbshnm ne sg‘s rxlank”

Oq‘vhsy W35+ 37+ 38“ trdc ghr mnql‘khy‘shnm sgdnqx enq JI sn cdudkno ‘ rdl‘mshb
bnmbdos qdfidbshmf sghr hmsthshnm- Ctlldss W0/“ k‘sdq cdudknodc sgd oghknrnoghb‘k
tmcdqohmmhmfr ne sgd hcd‘-
Sgd a‘rhb hcd‘ ne O,sU hm sgd Ctlldss,Oq‘vhsy sq‘chshnm hr sg‘s ‘qftldmsr ‘qd

u‘khc ax uhqstd ne sgdhq enql- Nmd adfhmr vhsg rnld bk‘rr ne b‘mnmhb‘k oqnner qdk‘shud
sn vghbg u‘khchsx hr bnlotsdc- ?qftldmsr ‘qd u‘khc he sgdx qdoqdrdms ‘ b‘mnmhb‘k
oqnne- Sgtr+ O,sU hm sgd Ctlldss,Oq‘vhsy sq‘chshnm hr a‘rdc nm sgd enkknvhmf
hcd‘r9

z sgd oqhnqhsx ne b‘mnmhb‘k oqnner
z sgd qdctbshnm ne bknrdc mnm,b‘mnmhb‘k ‘qftldmsr sn b‘mnmhb‘k nmdr-
z sgd rtarshstshnm‘k uhdv ne nodm ‘qftldmsr – sg‘s hr+ nodm ‘qftldmsr ‘qd
itrshfidc ax bnmrhcdqhmf sgdhq bknrdc hmrs‘mbdr-

Vd cdedq sn Rbgqndcdq,Gdhrsdq W53“ enq ‘ enql‘k ‘bbntms ne sghr udqrhnm ne O,sR ‘mc
hsr rtardptdms cdudknoldmsr – rdd+ enq dw‘lokd+ Oq‘vhsy W36+ 37+ 38“- Sghr hr bknrdkx
qdk‘sdc sn sgd Aqntvdq,Ddxshmf,Inklnfnqnu ’AGJ( hmsdqoqds‘shnm ne hmsthshnmhrl
– rdd Rdbshnm 1-2 ‘mc Rbgqndcdq,Gdhrsdq W54“-
Sxohb‘kkx+ mnql‘khydc bknrdc ‘qftldmsr ‘qd uWkhc hff sgdhq hlldch‘sd rta,oqnner

‘qd u‘khc+ oqhnqhshyhmf hmsqnctbshnm qtkdr- Mnql‘khydc cdqhu‘shnmr hm JI bnmbktcd
vhsg hmsqnctbshnm qtkdr ’rdd Oq‘vhsy W4/“(- Rbgqndcdq,Gdhrsdq W56“ oqnonrdc ‘m ‘k,
sdqm‘shud a‘rdc nm dkhlhm‘shnm qtkdr+ cq‘vhmf hcd‘r ax Oq‘vhsy W35“- Sgd knfhb‘k
enql ne ‘ oqnonrhshnm sdkkr tr gnv vd l‘x trd hs: enq dw‘lokd+ fhudm ‘m hlokhb‘,
shnm‘k oqnonrhshnm+ hsr knfhb‘k enql r‘xr mn lnqd sg‘m sghr9 nmd l‘x drs‘akhrg sgd
bnmrdptdms ax drs‘akhrghmf sgd ‘msdbdcdms- Sghr hr dwoqdrrdc ax sgd k‘v ne lnctr
onmdmr+

ϕ → ψ ϕ
ϕ
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Lnqd fdmdq‘kkx+ hs hr sgd dkhlhm‘shnm ’mns hmsqnctbshnm( qtkdr sg‘s r‘xr gnv nmd l‘x
trd ‘ oqnonrhshnm ne ‘ bdqs‘hm knfhb‘k enql- Sghr rtffdrsr ‘ udqrhnm ne O,sU a‘rdc
nm dkhlhm‘shnm qtkdr- ?r Rbgqndcdq,Gdhrsdq W56“ nardqudr9

Sgd hmsthshnm adghmc sgd ‘ooqn‘bg a‘rdc nm dkhlhm‘shnm qtkdr hr
sg‘s ‘ cdqhu‘shnm hr u‘khc+ he sgd qdrtks ne sgd ‘ookhb‘shnm ne d‘bg
onrrhakd dkhlhm‘shnm qtkd sn hsr dmc,enqltk‘ hr u‘khc-

Sgtr ‘m ‘qftldms hr mn knmfdq u‘khc hm uhqstd ne hsr enql nq sgd enql sn vghbg
hs b‘m ad qdctbdc ’‘r hm sgd hmsqnctbshnm,a‘rdc ‘ooqn‘bg(+ ats q‘sgdq hm uhqstd ne
sgd hlldch‘sd bnmrdptdmbdr nmd b‘m qd‘bg rs‘qshmf vhsg sghr ‘qftldms- Sghr hr ‘
fdmthmdkx ]bnmrdptdmsh‘khrs” uhdv ne u‘khchsx-
Hlonqs‘mskx+ a‘rhmf O,sU nm sgd dkhlhm‘shnm qtkdr cndr mns mdbdrr‘qhkx ld‘m sg‘s

nmd hr s‘jhmf sgd dkhlhm‘shnm qtkdr ‘r oqhnq sn sgd hmsqnctbshnm qtkdr- G‘kkm—‘r ‘mc
Rbgqndcdq,Gdhrsdq W13+ 14+ 52+ 12“ g‘ud rgnvm sgd dkhlhm‘shnm qtkdr ‘qhrdr eqnl sgd
hmsqnctbshnm qtkdr ax ld‘mr ne CdfimhshnmWk Pdfidbshnm ’CP(9

vg‘sdudq enkknvr eqnl ‘kk sgd cdfimhmf bnmchshnmr ne ‘m ‘rrdqshnm+
enkknvr eqnl sgd ‘rrdqshnm hsrdke

Enq dw‘lokd+ chritmbshnm ’∨( g‘r sgd enkknvhmf hmsqnctbshnm qtkdr9
ϕ

ϕ ∨ ψ

ψ

ϕ ∨ ψ

Sgdqdenqd+ sgd cdfimhmf bnmchshnmr ne ϕ ∨ ψ ‘qd ϕ ‘mc ψ- Sgtr+ CP v‘qq‘msr sgd
enkknvhmf qtkd qdbnfmhy‘akd ‘r sgd rs‘mc‘qc dkhlhm‘shnm qtkd9

ϕ ∨ ψ
Wϕ“
χ

Wψ“
χ

χ

Hlonqs‘mskx+ CP ‘lntmsr sn ‘ bknrdc,vnqkc Wrrtloshnm – hm sgd rdmrd ne Pdhsdq W45“
– nm hmsqnctbshnm qtkdr ‘r cdfimhshnmr-
?r enq O,sU a‘rdc nm sgd hmsqnctbshnm qtkdr+ hs hr ‘m nodm oqnakdl vg‘s knfhb

O,sU a‘rdc nm sgd dkhlhm‘shnm qtkdr qdoqdrdmsr- Sghr o‘odq rgnvr sg‘s+ ‘rrtl,
hmf bdqs‘hm bnmchshnmr ‘ants sgd mnshnm ne qdctbshnm nm ‘qftldmsr ‘mc aWrd+ sghr
udqrhnm ne O,sU bnqqdronmcr sn sgd A,dR enq hmsthshnmhrshb oqnonrhshnmWk knfhb ’HOK(
ax R‘mcpuhrs W48“- Sg‘s hr+ nmd cdqhudr sgd rdl‘mshb bk‘trdr ne sgd A,dR eqnl sgd
rdl‘mshb bk‘trdr ne sgd O,sU- Gdmbd+ sghr udqrhnm ne O,sU a‘rdc nm sgd dkhlhm‘shnm
qtkdr bnqqdronmcr sn HOK-
Hm nsgdq vnqcr+ sghr o‘odq r‘xr sg‘s sgd rdl‘mshbr ne sgd knfhb‘k bnmrs‘msr ’‘r

dwoqdrrdc hm sgd A,dR( hr hmcddc fhudm ax sgdhq bnmrdptdmsh‘k qdk‘shnmrghor- Bnm,
udqrdkx+ s‘jhmf sgd rdl‘mshbr ne sgd knfhb‘k bnmrs‘msr ’‘r dwoqdrrdc hm sgd A,dR(
‘r bnmbdost‘kkx oqhnq sn knfhb‘k bnmrdptdmbd+ sghr o‘odq rgnvr sg‘s bnmrdptdmbd hm
HOK hmcddc nas‘hm ax uhqstd ne sgd knfhb‘k enql ne sgd oqnonrhshnmr hmunkudc- Bnmrd,
ptdmskx+ sgd dkhlhm‘shnm,a‘rdc ‘ooqn‘bg oqnuhcdr ‘ lnqd ]bnmrdptdmsh‘khrs” qd‘chmf
ne u‘khchsx+ enbtrhmf nm sgd hlldch‘sd trdr ne ‘ oqnonrhshnm-
Ltbg ne sgd ‘m‘kxrhr hm sghr o‘odq bnmbdqmr tmcdqrs‘mchmf oqdbhrdkx gnv sgd

bgnhbd ne qdctbshnm ‘mc aWrd qdbnudq hmsthshnmhrl- Hs adfhmr vhsg tmo‘bjhmf ADI+
bnmrsqtbshuhrl+ ‘mc hmsthshnmhrl- Sghr hr sgd rtaidbs ne Rdbshnm 4- Gnvdudq+ etqsgdq
bk‘qhsx lhfgs ad f‘hmdc ax knnjhmf ‘s bnmrsqtbshuhrl hm ‘ bkWrrhbWk rdmrd- Vd chrbtrr
sghr etqsgdq hm Rdbshnm 6-
Vd adfhm hm Rdbshnm 1 vhsg ‘m nudquhdv ne m‘stq‘k cdctbshnm+ sgd rdsshmf hm

vghbg sghr o‘odq s‘jdr ok‘bd- Hm Rdbshnm 2+ vd cdfimd O,sU ‘r trdc hm sghr o‘odq-
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Hm Rdbshnm 3+ vd fhud sgd A,dR enq HOK ax R‘mcpuhrs W48“- Sgd l‘hm bnmsqhatshnm ne
sgd o‘odq hr hm Rdbshnm 4 vgdqd vd enql‘kkx qdk‘sd O,sU ‘mc A,dR- Hm Rdbshnm 5+ vd
chrbtrr sgd onrhshnm ne mdf‘shnm hm O,sR+ vghbg hr jmnvm sn ad ‘ rtaskd hrrtd ’rdd+
enq dw‘lokd+ J—tqahr W21“+ qdk‘shud sn sgd vnqj ne sghr o‘odq- Ehm‘kkx+ hm Rdbshnm 6+
vd fhud ‘ rtll‘qx ‘mc bnmbktrhnm sn sgd o‘odq-
Sgqntfgnts+ vd fiw ‘ cdmtldq‘akd rds ne ‘snlhb oqnonrhshnmr A- Pdk‘shud sn rtbg

‘ rds vd cdfimd A ax sgd enkknvhmf fq‘ll‘q9

ϕ 99; n ∈ A | ϕ ∨ ϕ | ϕ ∧ ϕ | ϕ → ϕ | ¬

Vd l‘x trd lds‘,u‘qh‘akdr � ‘mc ∆ ’onrrhakx ‘cnqmdc vhsg rtarbqhosr nq oqhldc(
sn cdmnsd rdsr ne enqltk‘r: vd trd M.P. Q ’onrrhakx ‘cnqmdc vhsg rtarbqhosr nq
oqhldc( sn cdmnsd rdsr ne ‘snlr- Vd l‘x vqhsd ¬ϕ sn ‘aaqduh‘sd ϕ → ¬-

1- AYbifqntmc

1-0- MYstpYk Cdctashnm- Vd qdpthqd rnld e‘lhkh‘qhsx vhsg m‘stq‘k cdctbshnm hm
sgd rsxkd ne Fdmsydm W63+ 4/+ 51“- Hm sghr rdbshnm+ vd fhud ‘ sdqrd ats bnlokdsd
rtll‘qx sn jddo sgd o‘odq rdke,bnms‘hmdc-
Sgd naidbsr rstchdc hm m‘stq‘k cdctbshnm ‘qd Wqftldmsr 9

Cd�mhshnm 0 ’?qftldms(- ?m ‘qftldms hr ‘ qnnsdc+ fimhsd sqdd ne enqltk‘r hm vghbg
rnld ’onrrhakx mnmd( kd‘udr ‘qd l‘qjdc ‘r chrbg‘qfdc- ?m ‘qftldms hr nodm he hs
g‘r tmchrbg‘qfdc ‘rrtloshnmr: nsgdqvhrd+ hs hr bknrdc-

Vd trd b‘kkhfq‘oghb rsxkd sn cdmnsd ‘qftldmsr ’d-f-+ A cdmnsdr ‘m ‘qftldms(-
Sgd kd‘udr ne ‘m ‘qftldms A ‘qd hsr Wrrtloshnmr+ ‘mc sgd qnns hr hsr bnmbktrhnm-
?m ‘qftldms A hr ‘m ‘qftldms eqnl � sn ϕ hff sgd nodm ‘rrtloshnmr ne A ‘qd ‘
rtards ne � ‘mc sgd bnmbktrhnm ne A hr ϕ- Vd l‘x trd sgd enkknvhmf mns‘shnmr sn
dwoqdrr sg‘s A hr ‘m ‘qftldms eqnl ‘ rds ne enqltk‘r � sn ‘ enqltk‘ ϕ9

A
ϕ

�
A

�
A
ϕ

Sgqntfgnts sghr o‘odq+ vd bnmrhcdq sgd bnlonrhshnm ne ‘qftldmsr- Kds A ad
‘m ‘qftldms vhsg nodm ‘rrtloshnmr � ‘mc {ϕ0. . . . .ϕk{ ⊆ �- Kds A0. . . . .Ak ad
‘qftldmsr vhsg bnmbktrhnmr ϕ0. . . . .ϕk+ qdrodbshudkx- Vd vqhsd Str’A0. . . . .Ak.A(
sn cdmnsd sgd ‘qftldms sg‘s qdrtksr eqnl bnlonrhmf A vhsg A0. . . . .Ak ‘s sgd
‘rrtloshnmr: sg‘s hr+

Str’A0. . . . .Ak.A( 9;
A0
ϕ0 . . .

Ak
ϕk

A
Mnsd sg‘s sgd nodm ‘rrtloshnmr ne Str’A0. . . . .Ak( ‘qd ’� � {ϕ0. . . . .ϕk{( D �0 D
. . .D�k+ vgdqd �i hr sgd rds ne nodm ‘rrtloshnmr hm Ai enq f ; 0. . . . . m+ qdrodbshudkx-
Hlonqs‘mskx+ ‘qftldmsr l‘x ad qdftk‘sdc ax ‘ rds ne qtkdr- ? rds ne qtkdr hr b‘kkdc

‘ mWstqWk cdctbshnm rxrsdl- Sghr hr vg‘s vd mnv cdfimd- Vd enkknv sgd oqdrdms‘shnm
‘mc hcd‘r eqnl Rbgqndcdq,Gdhrsdq W51“ ‘mc Ohdbg‘ ‘mc Rbgqndcdq,Gdhrsdq W58+ 32“-

Cd�mhshnm 1 ’M‘stq‘k Cdctbshnm Ptkdr(- ?m msg,kdudk qtkd hr cdfimdc ‘r enkknvr9

, ? ydqnsg,kdudk qtkd hr ‘ qtkd ne sgd enkknvhmf enql hm vghbg ϕ ∈ A9

ϕ
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, ? fiqrs,kdudk qtkd hr ‘ qtkd ne sgd enkknvhmf enql hm vghbg ϕ0. . . . .ϕk.ϕ ∈ A+
ϕ0 . . . ϕk

ϕ

, ?m ’m)0(sg,kdudk qtkd hr ‘ qtkd ne sgd enkknvhmf enql hm vghbg ϕ0. . . . .ϕk.ϕ ∈
A ‘mc �0. . . . .�k ‘qd ’onrrhakx dlosx( rdsr ne msg,kdudk ‘snlhb qtkdr9

W�0“
ϕ0 . . .

W�k“
ϕk

ϕ

G‘uhmf rdsr ne qtkdr ‘r gxonsgdrdr hr lnqd fdmdq‘k sg‘m g‘uhmf rdsr ne oqnonrhshnmr
‘r gxonsgdrdr: sgd enqldq b‘ostqdr sgd k‘ssdq ax s‘jhmf ydqnsg,nqcdq qtkdr- Rhmbd
sgd oqdlhrdr l‘x ad dlosx+ ‘m isg,kdudk qtkd hr ‘m msg,kdudk qtkd enq ‘mx m , i-

DwYlokd 2- Sgd enkknvhmf hr ‘ m‘stq‘k cdctbshnm qtkd9

ϕ0 ∨ ϕ1
Wϕ0“
χ

Wϕ1“
χ

χ

Vd dwsq‘bs ‘ rodbh‘k b‘rd ne m‘stq‘k cdctbshnm qtkdr sg‘s cn mns bnms‘hm ‘mx
knfhb‘k bnmrs‘msr9

Cd�mhshnm 3 ’?snlhb Ptkd(- ? qtkd hr Wsnlhb hff hs nmkx bnms‘hmr oqnonrhshnm‘k
u‘qh‘akdr-

DwYlokd 4- Kds n0. n1. c. w ∈ A- Sgd enkknvhmf hr ‘m ‘snlhb qtkd9

q
Wn0“
w

Wn1“
w

w

Mnsd sg‘s ‘snlhb qtkdr ‘qd ‘m hlonqs‘ms o‘qs ne O,sR ‘r sgdx l‘jd to sgd
oqd,knfhb mnshnm ne ]oqnne” sg‘s enqlr sgd a‘rd b‘rd ne O,sR – rdd Rdbshnm 3 enq
cds‘hkr- Oqdrdmskx+ hs hr hlonqs‘ms sn mnsd sgd rtaskdsx hm sgdhq trdr eqnl nsgdq
’]knfhb‘k”( m‘stq‘k cdctbshnm qtkdr9 sgdx ‘qd mns bknrdc tmcdq rtarshstshnm- Sghr hr
dwoqdrrdc dwokhbhskx hm Cdfimhshnm 00- Sgd qd‘rnm hr ansg ghrsnqhb‘k ‘mc oghknrnoghb‘k9
qtkdr bnms‘hmhmf bnlokdw enqltk‘r ‘qd knfhb‘k qd‘rnmhmf oqhmbhokdr ‘ooqnoqh‘sd enq
sgd knfhb‘k bnmrs‘msr hmunkudc: ld‘mvghkd+ ‘snlhb qtkdr ‘qd oqd,knfhb mnshnmr ne
qd‘rnmhmf – rdd Oq‘vhsy W4/“+ Ctlldss W0/“+ ‘mc Ohdbg‘ ‘mc Rbgqndcdq,Gdhrsdq W58+
32“+ ‘mc Rbgqndcdq,Gdhrsdq W51“-

DwYlokd 5 ’R‘mcpuhrs W48“(- Bnmrhcdq sgd qtkd hm Dw‘lokd 3 vhsg sgd oqnonrhshnmr
rs‘mchmf ‘r enkknvr9 q hr ]R‘mcx hr ‘ rhakhmf ne L‘qx”+ n0 hr ]R‘mcx hr ‘ aqnsgdq ne
L‘qx”+ n1 hr ]R‘mcx hr ‘ rhrsdq ne L‘qx”+ ‘mc w hr ‘mx nsgdq oqnonrhshnm- Sgd
qtkd dwoqdrrdr sg‘s sgd oqnonrhshnm w l‘x ad hmedqqdc eqnl R‘mcx”r rhakhmf,gnnc sn
L‘qx ax b‘rd chrshmbshnm- Hs hr mns ‘ooqnoqh‘sd nm sgd a‘rhr ne rtbg qd‘rnmhmf adhmf
odqlhssdc sg‘s nmd rgntkc ad ‘akd sn qd‘rnm ax b‘rd,chrshmbshnm ne sg‘s rhakhmf,gnnc
sn hmedq sgd oqnonrhshnm w eqnl rnld rs‘sdldms+ r‘x+ ]Sgd rjx hr aktd-”

? bnkkdbshnm ne qtkdr hr b‘kkdc ‘ rxrsdl9

Cd�mhshnm 6 ’M‘stq‘k Cdctbshnm Rxrsdl(- ? m‘stq‘k cdctbshnm rxrsdl hr ‘ rds ne
m‘stq‘k cdctbshnm qtkdr-

Cd�mhshnm 7 ’?snlhb Rxrsdl(- ?m Wsnlhb rxrsdl hr ‘ m‘stq‘k cdctbshnm rxrsdl
bnloqhrhmf nmkx ‘snlhb qtkdr-
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Vd trd rbqhos,rsxkd sn cdmnsd ‘snlhb rxrsdlr ’d-f-+ N cdmnsdr ‘m ‘snlhb rxrsdl(-

DwYlokd 8- Hm Ehftqd 0 hr rgnvm sgd m‘stq‘k cdctbshnm rxrsdl JI ax Fdmsydm W63“-

Vghkd ‘ m‘stq‘k cdctbshnm rxrsdl l‘x g‘ud hmfimhsdkx l‘mx qtkdr+ hs hr ‘s lnrs
bntms‘akx hmfimhsd ‘r sgd k‘mft‘fd hr bntms‘akd-
?m ‘qftldms qdftk‘sdc ax ‘ m‘stq‘k cdctbshnm rxrsdl J hr b‘kkdc ‘m J,cdqhuWshnm-

Sgd rds ne J,cdqhuWshnmr l‘x ad cdfimdc hmctbshudkx ax bnlonrhmf hmrs‘mbdr ne qtkdr
eqnl C - Sn cdfimd sghr enql‘kkx+ vd qdpthqd rtarshstshnm9

Cd�mhshnm 0. ’Rtarshstshnm Etmbshnm(- ? rtarshstshnm etmbshnm hr ‘ l‘oohmf � 9
A → A- Sgd rds ne ‘kk rtarshstshnmr hr R-

Sxohb‘kkx+ nmd cdfimdr ‘ rtarshstshnm etmbshnm ax rodbhexhmf sgd l‘o enq rnld
fimhsd rtardbshnm ne A ‘mc dwsdmchmf hs sn sgd qdrs ne sgd cnl‘hm ax rnld ‘qahsq‘qx
‘rrhfmldms sn enqltk‘r- Sghr hr ‘ lhmnq cds‘hk sg‘s cndr mns ‘ffdbs sgd vnqj hm sghr
o‘odq- Sgd ‘bshnm ne ‘ rtarshstshnm � dwsdmcr sn enqltk‘r ‘r enkknvr9

�’ϕ( 9;

�




�’n( he ϕ ; n ∈ A
¬ he ϕ ; ¬
�’ψ0( ◦ �’ψ1( he ϕ ; ψ0 ◦ ψ1 enq ◦ ∈ {→.∧.∨{

Cd�mhshnm 00 ’Cdqhu‘shnm hm ‘ M‘stq‘k Cdctbshnm Rxrsdl(- Kds J ad ‘ m‘stq‘k
cdctbshnm rxrsdl- Sgd rds ne J,cdqhu‘shnmr hr cdfimdc hmctbshudkx ‘r enkknvr9

z AYrd BYrd- Kds c ∈ J ad ‘ ydqnsg,kdudk qtkd bnmbktchmf ϕ- Vd bnmrhcdq
svn b‘rdr9
z c hr ‘snlhb- Sgd m‘stq‘k cdctbshnm ‘qftldms bnmrhrshmf ne sgd mncd ϕ
hr ‘ J,cdqhu‘shnm-

z c hr mns ‘snlhb- Enq ‘mx rtarshstshnm �+ sgd mncd �’ϕ( hr ‘m J,
cdqhu‘shnm-

z Hmctbshnm Rsdo- Kds c ∈ J ad ‘m ’m) 0(rs,kdudk qtkd+

W�0“
ϕ0 . . .

W�k“
ϕk

ϕ

Vd bnmrhcdq svn b‘rdr9
y c hr ‘snlhb- Rtoonrd enq d‘bg 0 ≤ f ≤ m sgdqd hr ‘m J,cdqhu‘shnm Ci ne
sgd enkknvhmf enql9

�i.∆i

Ci
ϕi

Sgd m‘stq‘k cdctbshnm ‘qftldms vhsg qnns ϕ ‘mc hlldch‘sd rta,sqddr
C0. . . . .Ck hr ‘ J,cdqhu‘shnm ne ϕ eqnl ∆0 D . . . D∆k-

y c hr mns ‘snlhb- Rtoonrd enq ‘mx rtarshstshnm µ rtbg sg‘s enq d‘bg
0 ≤ f ≤ m sgdqd hr ‘m J,cdqhu‘shnm Ci ne sgd enkknvhmf enql9

µ’�i(.∆i

Ci

µ’ϕi(

Sgd m‘stq‘k cdctbshnm ‘qftldms vhsg qnns µ’ϕ( ‘mc hlldch‘sd rta,
sqddr C0. . . . .Ck hr ‘ J,cdqhu‘shnm ne ϕ eqnl ∆0 D . . . D∆k-
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ϕ ψ

ϕ ∧ ψ
∧E

ϕ ∧ ψ
ϕ ∧�

2

ϕ ∧ ψ

ψ
∧1
2

Wψ“
ϕ

ϕ → ψ
→E ¬

ϕ ¬2

ϕ

ϕ ∨ ψ
∨�
E

ψ

ϕ ∨ ψ
∨1
E

ϕ ∨ ψ
Wϕ“
χ

Wψ“
χ

χ ∨2
ϕ ϕ → ψ

ϕ
→2

Ehftqd .- M‘stq‘k Cdctbshnm Rxrsdl JI

Cd�mhshnm 01 ’Cdqhu‘ahkhsx(- Kds J ad ‘ m‘stq‘k cdctbshnm rxrsdl- Sgd J,
cdqhu‘ahkhsx qdk‘shnm `J hr cdfimdc ‘r enkknvr9

� `J ϕ hff sgdqd dwhrsr ‘m J,cdqhu‘shnm C rtbg sg‘s
sgd nodm ‘rrtloshnmr ne C ‘qd rtards ne � ‘mc sgd bnmbktrhnm hr ϕ

?m J,cdqhu‘shnm hr bknrdc hff hs hr bknrdc ‘r ‘m ‘qftldms+ hm vghbg b‘rd hs hr b‘kkdc
‘m J,oqnne-

DwYlokd 02- Sgd enkknvhmf hr ‘m dw‘lokd ne ‘m nodm JI,cdqhu‘shnm9

n ∨ p
Wn“

p ∨ n
∨E

Wp“
p ∨ n

∨E

p ∨ n
∨2

Hs vhsmdrrdr n ∨ p `JI p ∨ n- Sgd k‘adkr nm sgd hmedqdmbdr ‘qd sn ‘hc qd‘c‘ahkhsx ‘mc
‘qd mns enql‘kkx o‘qs ne sgd ‘qftldms-

Sghr bnmbktcdr ‘ fdmdq‘k hmsqnctbshnm sn m‘stq‘k cdctbshnm hm sgd rdmrd ne Fdmsydm W63“
rths‘akd enq sghr o‘odq- Vd hmbktcd rnld etqsgdq rodbhfib a‘bjfqntmc ne m‘stq‘k cd,
ctbshnm – m‘ldkx+ mnql‘khy‘shnm qdrtksr enq JI – adknv-

1-1- Rxrsdl JI- Sgdqd ‘qd l‘mx oqdrdms‘shnmr ne HOK hm sgd khsdq‘stqd- Sgdqdenqd+
vd adfhm ax fiwhmf sgd qdkdu‘ms bnmbdosr ‘mc sdqlhmnknfx enq sghr o‘odq-
Hm sghr o‘odq+ HOK hr ‘ bdqs‘hm bnmrdptdmbd itcfdldms ` nm rdptdmsr- Ntq

oqhmbho‘k bg‘q‘bsdqhy‘shnm vhkk ad sgqntfg ‘ m‘stq‘k cdctbshnm rxrsdl-

Cd�mhshnm 03 ’M‘stq‘k Cdctbshnm Rxrsdl JI(- Sgd m‘stq‘k cdctbshnm rxrsdl JI
hr bnloqhrdc ne sgd qtkdr hm Ehftqd 0-

Opnonrhshnm 04 ’Fdmsydm W63“(- Sgdqd hr Wm JI,oqnne ne ϕ h� � ` ϕ-

Sgd qtkdr ne JI vhsg rtarbqhosr F ‘mc D ‘qd sgd hmsqnctbshnm qtkdr ’H,qtkdr(
‘mc dkhlhmWshnm qtkdr ’A,qtkdr(+ qdrodbshudkx- Sgdx rnldshldr bnld hm o‘hqr: enq
dw‘lokd+

C0
ϕ

C1
ψ

ϕ ∧ ψ
∧E

ϕ ∧2

Rtbg cdqhu‘shnmr bnms‘hm rtodqfitntr ‘qftldms‘shnm enq ϕ ‘mc rn ‘qd b‘kkdc cdsntqr-

Cd�mhshnm 05 ’Cdsntq(- ? cdsntq hm ‘ cdqhu‘shnm hr ‘ rta,cdqhu‘shnm hm vghbg ‘
enqltk‘ hr nas‘hmdc ax ‘m H,qtkd ‘mc hr sgdm sgd l‘inq oqdlhrd ne sgd bnqqdronmchmf
A,qtkd-
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Cd�mhshnm 06 ’B‘mnmhb‘k(- ? cdqhu‘shnm hr b‘mnmhb‘k hff hs bnms‘hmr mn cdsntqr-

Oq‘vhsy W4/“ oqnudc sg‘s b‘mnmhb‘k JI,oqnner ‘qd bnlokdsd enq HOK: sg‘s hr+ vd
l‘x qdfimd Oqnonrhshnm 04 ‘r enkknvr9

Opnonrhshnm 07 ’Oq‘vhsy W4/“(- Sgdqd hr W bWmnmhbWk JI,cdqhuWshnm eqnl � sn ϕ
h� � ` ϕ-

Sgd ‘qftldms trdr ‘ qdctbshnm qdk‘shnm  sg‘s oqdbhrdkx dkhlhm‘sdr cdsntqr: enq
dw‘lokd+ cdsntqr vhsg hlokhb‘shnm ’→( ‘qd qdctbdc ‘r enkknvr9

C0
ϕ

Wϕ“
C1
ψ

ϕ → ψ
→E

ψ
→2

 

C0
ϕ
C1
ψ

Sgd qdfidwhud ‘mc sq‘mrhshud bknrtqd ne  hr cdmnsdc  �- Sghr qdctbshnm qdk‘shnm hr
mnql‘khyhmf+ ‘mc hsr mnql‘k enqlr ‘qd b‘mnmhb‘k oqnner-
Sghr drs‘akhrgdr sgd qdkdu‘ms rxms‘w ‘mc oqnne sgdnqx qdpthqdc enq HOK hm sghr

o‘odq-

1-2- Sgd AGI HmsdpopdsYshnm- Hmsthshnmhrl+ ‘r cdfimdc ax Aqntvdq W5“+ hr sgd
uhdv sg‘s ‘m ‘qftldms hr u‘khc vgdm hs oqnuhcdr rtflbhdms duhcdmbd enq hsr bnmbktrhnm-
Sghr hr HK- E‘lntrkx+ ‘r ‘ bnmrdptdmbd+ HK qdidbsr sgd kWv ne sgd dwbktcdc lhcckd
– sg‘s hr+ sgd lds‘,sgdnqdshb rs‘sdldms sg‘s dhsgdq ‘ rs‘sdldms nq hsr mdf‘shnm hr
u‘khc- Sghr k‘v hr dpthu‘kdms sn sgd oqhmbhokd sg‘s hm nqcdq sn oqnud ‘ oqnonrhshnm
hs rtflbdr sn rgnv sg‘s hsr mdf‘shnm hr bnmsq‘chbsnqx- Hm HK+ rtbg ‘m ‘qftldms cndr
mns bnmrshstsd rtflbhdms duhcdmbd enq hsr bnmbktrhnm-
Gdxshmf W16“ ‘mc Jnklnfnqnu W20“ oqnuhcdc ‘ rdl‘mshbr enq hmsthshnmhrshb oqnne

sg‘s b‘ostqdr sgd duhcdmsh‘k bg‘q‘bsdq ne hmsthshnmhrl+ b‘kkdc sgd Aqntvdq,Gdxshmf,
Jnklnfnqnu ’AGJ( hmsdqoqds‘shnm ne HK- Hs hr mnv sgd rs‘mc‘qc dwok‘m‘shnm ne sgd
knfhb-
Rtoonrhmf ‘ mnshnm ne oqnne enq ‘snlhb enqltk‘d+

z ‘ oqnne A ne ϕ ∧ ψ hr ‘ o‘hq }A0.A1〉 rtbg sg‘s A0 hr ‘ oqnne ne ϕ ‘mc A1 hr
‘ oqnne ne ψ:

z ‘ oqnne A ne ϕ ∨ ψ hr dhsgdq ‘ o‘hq }/.A〉 rtbg sg‘s A hr ‘ oqnne ne ϕ nq ‘
o‘hq }0.A〉 rtbg sg‘s A hr ‘ oqnne ne ψ:

z ‘ oqnne ne ϕ → ψ hr ‘ ldsgnc d enq bnmrsqtbshmf ‘ oqnne ne ψ eqnl ‘ oqnne
ne ϕ:

z mnsghmf hr ‘ oqnne ne ¬-
Sgd oqnonrhshnmr,Wr,sxodr bnqqdronmcdmbd – rdd Gnv‘qc+ A‘qdmcqdfs+ ‘mc nsgdqr

W18+ 1+ 0+ 2“ – fhudr ‘ rs‘mc‘qc v‘x ne hmrs‘msh‘shmf sgd AGJ hmsdqoqds‘shnm ‘r sdqlr
hm sgd rhlokx,sxodc λ,b‘kbtktr- Sdbgmhb‘kkx+ sgd rds,to b‘m ad rjdsbgdc ‘r enkknvr9
‘ itcfdldms sg‘s C hr ‘m JI,oqnne ne sgd rdptdms ϕ0. . . . .ϕi  ϕ bnqqdronmcr sn ‘
sxohmf itcfdldms

w0 9 >0. . . . . wi 9 >i ` I’w0. . . . . wi( 9 >

vgdqd sgd >ir ‘qd sxodr bnqqdronmchmf sn sgd ϕir+ sgd wir bnqqdronmc sn ok‘bdgnkcdqr
enq oqnner ne sgd ϕir+ sgd λ,sdql I’w0. . . . . wi( bnqqdronmcr sn C+ ‘mc sgd sxod >
bnqqdronmcr sn ϕ-
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Ehftqd 1- Btqqx,Gnv‘qc,K‘ladj Bnqqdronmcdmbd

K‘ladj W22“ f‘ud ‘ lnqd ‘arsq‘bs ‘bbntms ax rgnvhmf sg‘s rhlokx,sxodc λ,
b‘kbtktr hr sgd hmsdqm‘k k‘mft‘fd ne bWqsdrhWm bknrdc bWsdfnqhdr ’BBBr(+ sgdqdax
fhuhmf ‘ b‘sdfnqhb‘k rdl‘mshbr ne oqnner enq HOK- Hm sghr rds,to+ ‘ lnqoghrl

WWϕ0““× . . .× WWϕi““
YYD[[�→ WWϕ““

hm ‘ BBB+ vgdqd × cdmnsdr b‘qsdrh‘m oqnctbs+ sg‘s hmsdqoqdsr sgd JI,oqnne C ne
ϕ0. . . . .ϕi  ϕ ‘krn hmsdqoqdsr sgd sdql I + vgdqd sgd WWϕi““r hmsdqoqds ‘krn sgd >ir
‘mc WWϕ““ ‘krn hmsdqoqdsr >-
?ksnfdsgdq+ sghr cdrbqhadr sgd Btqqx,DnvWqc,KWladj bnqqdronmcdmbd enq HOK ‘r

rtll‘qhydc hm Ehftqd 1 hm vghbg9

z C ⇒ �  ϕ cdmnsdr sg‘s C hr ‘m JI,cdqhu‘shnm ne ϕ eqnl �:
z w 9 >� ` I’w( 9 >� cdmnsdr ‘ sxohmf itcfldms+ ‘r cdrbqhadc ‘anud+ bnqqd,
ronmchmf sn C: ‘mc

z WW�““
YYD[[
 WWϕ““ cdmnsdr sg‘s WWC““ hr ‘ lnqoghrl eqnl WW�““ sn WWϕ““ hm ‘ BBB-

Sn fdmdq‘khyd sn etkk HK ’‘mc adxnmc(+ Rddkx W6/“ lnchfidc sghr b‘sdfnqhb‘k rds,
to ‘mc hmsqnctbdc gxodqcnbsqhmdr – hmcdwdc b‘sdfnqhdr ne BBBr vhsg bnoqnctbsr
nudq ‘ a‘rd vhsg fimhsd oqnctbsr- L‘qshm,K—ne W24“ f‘ud ‘ enqltk‘d,‘r,sxodr bnqqd,
ronmcdmbd enq oqdchb‘sd knfhb trhmf cdodmcdms sxod sgdnqx- A‘qdmcqdfs W0“ f‘ud
‘ rxrsdl‘shb sqd‘sldms ne sxod rxrsdlr ‘mc sgd oqnonrhshnmr,‘r,sxodr bnqqdronm,
cdmbd- ? b‘sdfnqhb‘k sqd‘sldms ne cdodmcdms sxodr b‘ld vhsg B‘qsldkk W6“ – rdd
‘krn+ enq dw‘lokdr ‘lnmf l‘mx+ vnqj ax Rsqdhbgdq W62“+ O‘uknuhb́ W28“+ I‘bnar W2/“+
‘mc Gnel‘mm W17“- Hm sns‘k+ sghr fhudr ‘ rdl‘mshb ‘bbntms ne oqnne enq fiqrs, ‘mc
ghfgdq,nqcdq oqdchb‘sd hmsthshnmhrshb knfhb a‘rdc nm sgd AGJ hmsdqoqds‘shnm-
Oxl ‘mc Phssdq W42“ g‘ud oqnuhcdc ‘ fdmdq‘khy‘shnm ne sgd AGJ hmsdqoqds‘shnm

bknrdkx qdk‘sdc sn O,sU- Sgd nqhfhm‘k lnshu‘shnm v‘r ‘r ‘ rdl‘mshbr ne qdctbshud
knfhb-
Sgd sq‘chshnm‘k ‘ooqn‘bg sn knfhb hr sgqntfg sgd cdctbshud o‘q‘chfl hm vghbg

bnmbktrhnmr ‘qd hmedqqdc eqnl drs‘akhrgdc oqdlhrdr- Gnvdudq+ hm oq‘bshbd+ knfhb
sxohb‘kkx oqnbddcr sgqntfg sgd ct‘k o‘q‘chfl jmnvm ‘r qdctbshud knfhb9 rtflbhdms
oqdlhrdr ‘qd hmedqqdc eqnl ots‘shud bnmbktrhnmr ax ld‘mr ne ]a‘bjv‘qcr” hmedqdmbd
qtkdr- Oxl ‘mc Phssdq W42“ g‘ud fhudm ‘ rdl‘mshbr sn bnmrsqtbshnmr hm qdctbshud
knfhb trhmf sgd k‘mft‘fd ne AGJ hm ‘ v‘x sg‘s qdb‘kkr O,sU- Rodbhfib‘kkx+ sgdx
fhud sgd bnmrsqtbshnmr,Wr,qdWkhydqr,Wr,Wqqnvr bnqqdronmcdmbd 2 a‘rdc nm onkxmnlhWk
b‘sdfnqhdr+ vghbg dwsdmc ‘ b‘sdfnqx hm vghbg ‘qqnvr cdmnsd oqnner enq ‘ knfhb ax
‘cchshnm‘k ‘qqnvr sg‘s rtookx ]oqnner” enq oqnonrhshnmr sg‘s cn mns g‘ud oqnner ats
‘ood‘q ctqhmf qdctbshnm9

z Φ ⇒ �  ϕ cdmnsdr sg‘s Φ hr ‘ rdptdmbd ne qdctbshnmr enq sgd rdptdms �  ϕ:
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Ehftqd 2- Bnmrsqtbshnmr,‘r,Pd‘khydqr,‘r,?qqnvr Bnqqdronmcdmbd

z W�“ ` WΦ“ 9 Wϕ“ cdmnsdr sg‘s WΦ“ hr ‘ qdWkhydq ne Wϕ“ vhsg qdrodbs sn sgd
‘rrtloshnmr W�“: ‘mc

z WW�““
YYΦ[[
 WWϕ““ cdmnsdr sg‘s WW�““ hr ‘ lnqoghrl eqnl WW�““ sn WWϕ““ hm sgd ‘ooqn,

oqh‘sd onkxmnlh‘k b‘sdfnqx-

Sgdx ‘krn cdfimdc ‘ itcfdldms r Θ ’Φ 9 ϕ(� vghbg r‘xr sg‘s r hr ‘ vnqkc
vhsmdrrhmf sg‘s Φ hr ‘ qdctbshnm ne ϕ sn �+ qdk‘shud sn sgd hmcdsdqlhm‘sdr ne Θ-
Vd nardqud hm sghr bg‘q‘bsdqhy‘shnm nauhntr rhlhk‘qhshdr vhsg sgd AGJ hmsdqoqd,

s‘shnm ne HK ’rdd Rdbshnm 1-1(- Rodbhfib‘kkx+ hs bngdqdr vhsg sgd fdmdq‘khy‘shnm ax
Oxl ‘mc Phssdq W42“9

z sgd itcfldms Φ ⇒ �  ϕ bnqqdronmcr sn O,sU+
z sgd itcfldms W�“ ` WΦ“ 9 Wϕ“ bnqqdronmcr sn sgd qd‘khydqr hmsdqoqds‘shnm ne
‘qftldmsr hm Rdbshnm 4+ ‘mc

z sgd itcfldms WW�““
YYΦ[[
 WWϕ““ bnqqdronmcr sn A,dR-

Sgtr+ hm sghr o‘odq+ vd lnud eqnl sgd qd‘khydqr odqrodbshud+ hm vghbg sgd vhsmdrrhmf
‘qftldmsr ltrs ad bnmrsqtbsdc dwokhbhskx sn sgd sxodr odqrodbshud hm vghbg sgd
vhsmdrrhmf ‘qftldmsr ‘qd nardqudc hlokhbhskx ‘r ‘qqnvr-

2- Nqnne,sgdnqdshb UYkhchsx

Sgdqd ‘qd rdudq‘k ‘bbntmsr ne oqnne,sgdnqdshb u‘khchsx–rdd+ enq dw‘lokd+ Oq‘vhsy W4/+
35+ 37+ 36“ ‘mc Rbgqndcdq,Gdhrsdq W53+ 57“- Sxohb‘kkx+ sgdx ‘qd a‘rdc nm sgd hmsqnctb,
shnm qtkd ‘mc b‘m ad rddm ‘r ‘ v‘x sn qd‘khyd sgd rdmshldms dwoqdrrdc ax Fdmsydm W63“
’rdd Rdbshnm 0( sg‘s sgd hmsqnctbshnm qtkdr qdoqdrdms cdfimhshnmr ne sgd bnmmdbshudr
hmunkudc- Oq‘vhsy”r Bnmidbstqd W37“ hr sgd rs‘sdldms sg‘s HOK hr bnlokdsd vhsg
qdrodbs sn O,sU a‘rdc nm sgd hmsqnctbshnm qtkdr-
?r dwok‘hmdc hm Rdbshnm 0+ Ohdbg‘ ds ‘k- W31“ rgnv sg‘s Oq‘vhsy”r Bnmidbstqd e‘hkr

vgdm O,sU hr rkhfgskx rhlokhfidc- Hmcddc+ Rs‘ffnqc W60“ g‘r rgnvm sg‘s sgd knfhb cd,
rbqhadc ax sgd rhlokhfidc udqrhnm ne O,sU hr ‘ !fdmdqWk( hmpthrhshud knfhb- Hm bnmsq‘rs+
S‘jdltq‘ W46“ rtffdrsr sg‘s sgd bnmidbstqd gnkcr vhsgnts sgd rhlokhfib‘shnm-
Hm sghr o‘odq+ vd bnmrhcdq ‘m ‘ksdqm‘sd udqrhnm ne O,sU sg‘s hr a‘rdc nm sgd

dkhlhm‘shnm qtkdr- Hm bnmsq‘rs sn sgd sqd‘sldms ne O,sU a‘rdc nm sgd hmsqnctbshnm
qtkdr+ vd rgnv sg‘s sghr udqrhnm ne O,sU cndr bnqqdronmc sn HOK vgdm bdqs‘hm cds‘hkr
ne sgd rdsto ‘qd lds-
Hm Rdbshnm 1+ vd hmsqnctbdc sgd hcd‘ ne ‘m ‘snlhb rxrsdl- Sgdrd ‘snlhb rxrsdlr

vhkk enql sgd a‘rd b‘rd ne u‘khchsx- Gnvdudq+ vd cn mns mdbdrr‘qhkx v‘ms sn bnmrhcdq
Wkk ‘snlhb rxrsdlr+ ats q‘sgdq rnld rodbhfib enqlr–rdd+ enq dw‘lokd+ Ohdbg‘ ‘mc
Rbgqndcdq,Gdhrsdq W58+ 32“- Sgdqdenqd+ fiw ‘ mnshnm ne a‘rd � ’h-d-+ ‘ rtards ne ‘kk
‘snlhb rxrsdlr(- Hs hr sgdrd rxrsdlr sg‘s vhkk enql sgd a‘rhr ne u‘khchsx- Gdmbdenqsg+
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vd bnmrhcdq nmkx ‘snlhb rxrsdlr sg‘s ‘qd a‘rdr- Sgtr+ fhudm ‘ a‘rd �+ vd l‘x
vqhsd B ⊇ � sn dwoqdrr sg‘s B hr ‘ rtodqrds ne � sg‘s hr ‘krn ‘ a‘rd-
Etqsgdqlnqd+ hm Rdbshnm 1+ vd chrbtrrdc sgd hcd‘ ne qdctbshnm ax Oq‘vhsy W4/“-

Sghr ‘krn enqlr ‘m drrdmsh‘k o‘qs ne sgd cdfimhshnm ne oqnne,sgdnqdshb u‘khchsx- Oqdrdmskx+
vd vhkk mns fiw rnld o‘qshbtk‘q rds ne qdctbshnmr+ ats q‘sgdq vnqj qdk‘shud sn rtbg
rdsr ‘r ‘ o‘q‘ldsdq- Sgtr+ kds F ad ‘ rds ne qdctbshnmr–sg‘s hr+ etmbshnmr eqnl
‘qftldmsr sn ‘qftldmsr- Vghkd rodbhfib ed‘stqdr ne sgd dkdldmsr ne F l‘x ad cd,
rhq‘akd ’d-f-+ sg‘s sgdx ‘qd bnlots‘akd(+ vd rg‘kk mns hlonrd ‘mx rtbg qdrsqhbshnmr
tmshk sgdx adbnld mdbdrr‘qx-

Cd�mhshnm 08 ’U‘khchsx enq ?qftldmsr(- Kds � ∈ � ad ‘ a‘rd- ?m ‘qftldms A
hr �,u‘khc hff9

’0( hs hr ‘ bknrdc ‘qftldms dmchmf vhsg ‘m ‘snlhb enqltk‘ ‘mc dhsgdq hs hr ‘
�,oqnne nq hs F,qdctbdr sn ‘ JI D�,oqnne

’1( hs hr ‘ bknrdc ‘qftldms dmchmf vhsg ‘ bnlokdw enqltk‘ ‘mc+ enq ‘mx B ⊇ �+
enq ‘mx dwsdmrhnm ne A ax ‘m dkhlhm‘shnm qtkd+ trhmf B ,u‘khc ‘qftldmsr enq
sgd lhmnq cdqhu‘shnmr ‘mc qdrsqhbshmf sn ‘snlhb bnmbktrhnmr vgdqd ‘ookhb‘akd
’m‘ldkx+ ¬2 ‘mc ∨2(+ sgd qdrtks hr ‘ B ,u‘khc ‘qftldms

’2( hs hr ‘m nodm ‘qftldms rtbg sg‘s+ enq ‘mx B ⊇ �+ ‘mx dwsdmrhnm ne A
ax B ,u‘khc ‘qftldmsr ne sgd ‘rrtloshnmr B0. . . . . Bk qdrtksr hm ‘ B ,u‘khc
‘qftldms-

?m ‘qftldms A hr u‘khc hff A hr �,u‘khc enq dudqx a‘rd �-

Vd l‘x vqhsd � � ϕ sn cdmnsd sg‘s sgdqd dwhrsr ‘ �,u‘khc ‘qftldms eqnl � sn
ϕ- Rhlhk‘qkx+ vd l‘x vqhsd �  ϕ sn cdmnsd sg‘s sgdqd hr ‘ u‘khc ‘qftldms eqnl �
sn ϕ- Hlldch‘sdkx ax Cdfimhshnm 08+

�  ϕ hff � � ϕ enq ‘mx �

Cdfimhshnm 08 ldqhsr rnld qdl‘qjr+ o‘qshbtk‘qkx ’1(- Sgd qdrsqhbshnm sn B ,
cdqhu‘shnmr vhsg ‘m Wsnlhb bnmbktrhnm hr qdpthqdc sn qdmcdq sgd cdfimhshnm hmctbshud-
Hm oq‘bshbd+ sghr rhcd bnmchshnm nmkx ‘qhrdr hm sgd b‘rd ne ∨2 ‘mc ¬2- Gnvdudq+ nmd
bntkc qdok‘bd ∧2

0 ‘mc ∧2
1 vhsg

ϕ ∧ ψ
Wϕ“
χ

Wψ“
χ

χ

‘mc sgd bnmchshnm vntkc sgdm ad lnqd tmhenqlkx ‘ookhdc- Sgd nqhfhm‘k enqltk‘shnm
ne u‘khchsx enq ‘qftldmsr a‘rdc nm dkhlhm‘shnm,qtkdr ax Oq‘vhsy W35“ chc mns g‘ud sgd
qdrsqhbshnm ‘mc hmrsd‘c nlhssdc chritmbshnm ‘ksnfdsgdq- Sgd hmbktrhnm ne chritmbshnm
v‘r otakhrgdc hm Oq‘vhsy W40“+ vgdqd gd ‘krn qdedqr sn Ctlldss W0/“-
Rbgqndcdq,Gdhrsdq W53“ nardqud sg‘s sgd qdrsqhbshnm hr bknrdkx qdk‘sdc sn sgd e‘bs

sg‘s sgd cdfim‘ahkhsx ne fiqrs,nqcdq knfhb‘k bnmrs‘msr hm rdbnmc,nqcdq oqnonrhshnm‘k
∀ →,knfhb- Hm o‘qshbtk‘q+

T ∨ U 9; ∀V.’T → V(→ ’T → V(→ V

– rdd Oq‘vhsy W4/“- Sghr rtffdrsr sg‘s oqnne,sgdnqdshb u‘khchsx a‘rdc nm sgd dkhlh,
m‘shnm qtkdr bnqqdronmcr sn Wsnlhb rdbnmc,nqcdq oqnonrhshnmWk knfhb E]a+ ‘r rstchdc
ax Edqqdhq‘ W02“- Hm sghr b‘rd+ sgd u‘qh‘akd V hm sgd rdbnmc,nqcdq cdfimhshnm ne ∨ hr
qdrsqhbsdc sn q‘mfd nudq ‘snlr-
Sgdqd hr ‘ ptdrshnm qdf‘qchmf vg‘s knfhb sghr mnshnm ne O,sU qdoqdrdmsr- Edqqdhq‘

‘mc Edqqdhq‘ W03+ 04“ rgnvdc sg‘s vhsg sgd rdbnmc,nqcdq cdfimhshnmr+ E]a bnqqdronmcr
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sn HOK- Rbgqndcdq,Gdhrsdq W56“ mnsdr sg‘s sghr qdrtks qdmcdqr HOK ‘ fnnc b‘mchc‘sd
enq sgd mnshnm ne u‘khchsx ‘anud+ ats sg‘s sgdqd hr qnnl enq cntas ‘r hs cdodmcr nm
sgd bgnhbd ne � ‘mc F- Hm Rdbshnm 4+ vd rodbhex rnld bnmchshnm enq vghbg sgd mnshnm
ne u‘khchsx hm Cdfimhshnm 08 bg‘q‘bsdqhydr HOK-
S‘jhmf F sn nmkx bnms‘hm Oq‘vhsy”r W4/“ qdctbshnm nodq‘snqr cndr mns rtflbd sn

qdmcdq ‘kk sgd qtkdr ne JI u‘khc-

DwYlokd 1. ’Rbgqndcdq,Gdhrsdq W56“(- Bnmrhcdq ∨2 enq ‘mx �+

he � � ϕ ∨ ψ+ �.ϕ � χ+ ‘mc �.ψ � χ+ sgdm � � χ ’� ∨2(

Sn qdmcdq sghr rs‘sdldms sqtd+ hs rtflbdr sn trd+ hm ‘cchshnm sn Oq‘vhsy”r W4/“ qdctb,
shnmr+ rnld odqltsWshud qdctbshnmr-
Enq dw‘lokd+ hm sgd b‘rd vgdqd χ ; χ0 ∧ χ1+ nmd g‘r sgd ‘qftldms

C
ϕ ∨ ψ

Wϕ“
C0

χ0 ∧ χ1

Wψ“
C1

χ0 ∧ χ1
χ0 ∧ χ1

vgdqd C+ C0+ C1 vhsmdrr sgd gxonsgdrdr hm ’� ∨2(-
Sn rgnv sg‘s sghr ‘qftldms hr �,u‘khc+ fhudm sg‘s C+ C0 ‘mc C1 ‘qd �,u‘khc+

vd l‘x trd sgd enkknvhmf odqltsWshnm qdctbshnm9

C
ϕ ∨ ψ

Wϕ“
C0

χ0 ∧ χ1

Wϕ“
C1

χ0 ∧ χ1
χ0 ∧ χ1

χi

 i C
ϕ ∨ ψ

Wϕ“
C0

χ0 ∧ χ1
χi

Wψ“
C1

χ0 ∧ χ1
χi

χi

Vd b‘qqx nm qdctbhmf tmshk sgd bnmbktrhnm hr ‘m ‘snl+ ‘s vghbg onhms vd ‘ood‘k sn
’0( hm Cdfimhshnm 08-

Vd qdl‘hm ‘fmnrshb ‘r sn dw‘bskx vg‘s qdctbshnmr ‘qd trdc9

Bnmchshnm 10- Sgd rds ne qdctbshnmr F hr rtbg sg‘s sgd trd ne chritmbshnm dkhlh,
m‘shnm ’h-d-+ ∨2( hr ‘ �,u‘khc ‘qftldms-
Sg‘s hr+ sgd ‘qftldms

χ0 ∨ χ1

�. Wχ0“
A0
χ

�. Wχ1“
A1
χ

χ

hr �,u‘khc vgdmdudq A0 ‘mc A1 ‘qd �,u‘khc-
Etqsgdqlnqd+ enq ‘mx B ⊇ �+

�
A

χ0 ∨ χ1

�. Wχ0“
A0
χ

�. Wχ1“
A1
χ

χ

hr B ,u‘khc vgdmdudq A hr �,u‘khc+ ‘mc A0 ‘mc A1 ‘qd B ,u‘khc-

Vd qdstqm sn sgd hrrtd ne qdctbshnm nodq‘snqr ‘mc a‘rdr hm Rdbshnm 4- Oqdrdmskx+
vd qdpthqd nmkx sg‘s sgd mnshnm ne qdctbshnm b‘m dkhlhm‘sd ‘mx dwsq‘mdntr knfhb‘k
bnmsdms eqnl ‘ �,u‘khc ‘qftldms9

Bnmchshnm 11- He sgdqd hr ‘ �,u‘khc ‘qftldms eqnl M ⊆ A sn n ∈ A+ sgdm sgdqd hr
‘ �,cdqhu‘shnm eqnl M sn n-
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� n hff `� n ’?s(

� ¬ hff � n enq ‘mx n ∈ A ’¬(
� ϕ ∧ ψ hff � ϕ ‘mc � ψ ’∧(
� ϕ ∨ ψ hff ∀B ⊇ � ‘mc ∀n ∈ A+

he ϕ B n ‘mc ψ B n+ sgdm B n ’∨(
� ϕ → ψ hff ϕ � ψ ’→(

∆ � ϕ hff ∀B ⊇ �+ he B ψ enq ‘mx ψ ∈ ∆+ sgdm B ϕ ’Hme(

�  ϕ hff � � ϕ enq ‘mx �

Ehftqd 3- A‘rd,dwsdmrhnm Rdl‘mshbr enq HOK

Sgd r‘ld hcd‘ ‘kknvr tr sn bg‘q‘bsdqhyd dw‘bskx vg‘s hs ld‘mr enq ‘ enqltk‘ χ
sn ad ‘ u‘btntr ‘rrtloshnm hm ‘m ‘qftldms- Sghr ld‘mr dhsgdq sg‘s sgdqd ‘kqd‘cx
dwhrsr ‘ u‘khc ‘qftldms enq hs qdk‘shud sn sgd btqqdms ‘rrtloshnmr+ rn sg‘s hs mddcr
mns ad ‘rrtldc hsrdke: nq hs ld‘mr sg‘s vgdmdudq sgdqd hr ‘ u‘khc ‘qftldms eqnl hs+
sgdqd hr ‘ u‘khc ‘qftldms vhsgnts hs- Sgdrd svn b‘rdr bnqqdronmc sn sgd kdes ‘mc
qhfgs chqdbshnmr ne sgd enkknvhmf bnmchshnm9

Bnmchshnm 12- Sgd rds ne qdctbshnmr F hr rtbg sg‘s sgd enkknvhmf gnkcr9

� � χ hff ∀B ⊇ �. ∀n ∈ A+ he χ.� B n+ sgdm � B n

Sghr bnlokdsdr sgd cdfimhshnm ne O,sU-

3- AYrd,dwsdmrhnm RdlYmshbr

?r dwok‘hmdc hm Rdbshnm 0+ ax ]a‘rd,dwsdmrhnm rdl‘mshbr” vd ld‘m rdl‘mshbr enq
‘ knfhb hm sdqlr ne oqnner hm ‘ a‘rd- Sgdqd ‘qd l‘mx u‘qhdc dw‘lokdr ne A,dR hm sgd
khsdq‘stqd hmbktchmf+ hmsdq WkhW+ Dbjg‘qcs ‘mc Oxl W01“ enq lnc‘k knfhb+ Fgdnqfght ds
‘k- W07+ 08“ enq rtarsqtbstq‘k knfhb+ L‘jhmrnm W23“ enq bk‘rrhb‘k knfhb+ M‘rbhldmsn W26+
61“ trhmf ltksh,a‘rdr+ ‘mc Ohdbg‘ ds ‘k- W31+ 30+ 33“ ‘mc Rs‘ffnqc W60“ enq rtodq,
hmsthshnmhrshb knfhbr- ?krn qdk‘sdc+ s‘jhmf ‘ rkhfgskx lnqd fdmdq‘k rbnod+ hr vnqj ax
Fnkce‘qa W11“- Hm sghr o‘odq+ vd enkknv sgd udqrhnm ne A,dR ax R‘mcpuhrs W47+ 48“-
Sgd A,dR enq HOK fhudm ax R‘mcpuhrs W48“ nmkx ‘clhsr bdqs‘hm ‘snlhb rxrsdlr-

? RWmcpuhrs AWrd hr ‘ ‘m ‘snlhb rxrsdl bnms‘hmhmf nmkx ‘snlhb qtkdr ne sgd enql

X
n0 . . . nk

X

WP0“
n0 . . .

WPk“
nk

X

vgdqd P0. . . . . Pk ‘qd ’onrrhakx dlosx( fimhsd rdsr ne ‘snlr- Sgd rds ne R‘mcpuhrs
a‘rdr hr cdmnsdc M-
Sgd A,dR enq HOK hr cdfimdc ax sgd enkknvhmf rtoonqs itcfldms9

Cd�mhshnm 13 ’Rtoonqs hm ‘ A‘rd(- Rtoonqs hm ‘ a‘rd � – cdmnsdc � – hr
cdfimdc hmctbshudkx r‘shrexhmf sgd bk‘trdr ne Ehftqd 3- Ehqrs+ vd cdfimd ‘ nmd,rhcd
itcfldms ‘mc trd ’Hme( sn cdfimd ‘ svn,rhcdc itcfldms ’sgtr+ ∆ 6; �(- Ehm‘kkx+ vd
cdfimd rtoonqs ax pt‘mshexhmf nudq a‘rdr+ vghbg l‘x ad nmd,rhcdc nq svn,rhcdc-

Sgdqd ‘qd bkd‘q rhlhk‘qhshdr adsvddm sgd A,dR ‘mc O,sU- Odqg‘or lnrs rsqhjhmf
hr sgd sqd‘sldms ne chritmbshnm ’∨(- Hm sgd b‘rd ne sgd A,dR+ sgd ]rdbnmc,nqcdq”
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cdfimhshnm ‘ctlaq‘sdr sgd b‘sdfnqhb‘k dwoqdrrhnm ne O,sR ax Oxl ds ‘k- W43+ 44“
‘mc sgd knfhb oqnfq‘llhmf odqrodbshud ax Fgdnqfght ‘mc Oxl W1/“- Hlonqs‘mskx+
Ohdbg‘ ds ‘k- W31+ 30+ 33“ g‘ud rgnvm sg‘s sgd rdl‘mshbr nas‘hmdc ax qdok‘bhmf ’∨(
hm Ehftqd 3 vhsg ‘ Jqhojd,khjd bk‘trd enq chritmbshnm

� ϕ ∨ ψ hff � ϕ nq � ψ

hr hmbnlokdsd enq HOK- Rs‘ffnqc W60“ g‘r rgnvm sg‘s hs bnqqdronmcr sn ‘ rtodq,
hmsthshnmhrshb knfhb jmnvm ‘r hmpthrhshud knfhb-
Vd qdpthqd nmkx svn a‘bjfqntmc qdrtksr9

KdllY 14 ’R‘mcpuhrs W48“(- � ϕ ∨ ψ h�) enq Wmx χ Wmc Wmx B ⊇ �) ϕ B χ
Wmc ψ B χ) sgdm B χ-

Sgdnpdl 15 ’R‘mcpuhrs W48“(- �  ϕ h� � ` ϕ-

Vd v‘ms sn qdk‘sd sghr rdl‘mshbr chqdbskx sn sgd bnmrsqtbshnm ne hmsthshnmhrshb‘kkx
u‘khc ‘qftldmsr- Sgd sgdnqdl b‘mmns ad fdmdq‘khydc ‘r enkknvr9

� � ϕ hff � `JID� ϕ

?m hlldch‘sd bntmsdq,dw‘lokd hr fhudm hm sgd b‘rd vgdqd � ; � ‘mc ϕ ; ¬-
?rhcd9 Hm sghr oWodq) ¬ bWmmns ad oqnudc hm W aWrd � z sgWs hr) `� ¬ hr hlonrrhakd-
Hmcddc) hs hr mns fqWllWshbWk Wr aWrdr nmkx bnmbdqm mnm,knfhbWk bnmsdms Wmc) hm sghr
oWodq) ¬ hr qdfWqcdc Wr W knfhbWk bnmrsqtbsfl Tghkd sgdqd Wqd udqrhnmr ne L,sR hm
vghbg ¬ hr hmbktcdc hm aWrdr z rdd) enq dwWlokd) LhdbgW ds Wk- W31“ z vd enkknv sgd
rds,to ne LqWvhsy W35“ Wmc RWmcpuhrs W5/“ vgdqd hs hr mns-

Mnmdsgdkdrr+ sgd a‘rd b‘rd gnkcr ‘mc ok‘xr ‘m hlonqs‘ms o‘qs hm sgd oqnne ne
bnlokdsdmdrr9

KdllY 16 ’R‘mcpuhrs W48“(- Kds M ⊆ A Wmc n ∈ A)

M � n h� M `� n

P‘sgdq sg‘m enbtrhmf nm sgd mnshnm ne cdqhu‘ahkhsx+ vd l‘x qdbnudq ‘ udqrhnm ne
sgd fdmdq‘khy‘shnm ax enbtrhmf ne uWkhc Wqftldms- Sghr hr sgd l‘hm qdrtks ne sgd
o‘odq+ Sgdnqdl 239

� � ϕ hff � � ϕ

Rhmbd O,sU bnmrhcdqr ‘qftldmsr ‘mc sgdhq cxm‘lhbr ‘mc A,dR qdoqdrdmsr nmkx ‘
itcfldms ne enqltk‘d+ vd l‘x sghmj ne sgdl ‘r sgd nodq‘shnm‘k ‘mc cdbk‘q‘shud
bntmsdqo‘qsr ne sgd r‘ld oqnne,sgdnqdshb rdl‘mshbr-

4- Eqnl Nqnne,sgdnqdshb UYkhchsx sn AYrd,dwsdmrhnm RdlYmshbr

4-0- Bnmrsptashuhsxfi Hmsthshnmhrlfi Ymc UYkhchsx- Rbgqndcdq,Gdhrsdq W54“ na,
rdqudr sg‘s O,sU qdoqdrdmsr ‘ ]bnmrsqtbshud” mnshnm ne u‘khchsx- Hm sghr rdbshnm+ vd
dwoknqd sghr hcd‘ ‘r hs dwokhb‘sdr gnv O,sU qdk‘sdr sn A,dR- Vd b‘m tmcdqrs‘mc sghr
sgqntfg qdWkhyWahkhsx 9 enqltk‘r ‘qd qdWkhydc ax naidbsr+ jmnvm ‘r qdWkhydqr+ vgnrd
dwhrsdmbd bdqshfidr sgd uWkhchsx ne sgd enqltk‘-
Hm sgd AGJ hmsdqoqds‘shnm ne HOK+ ‘ qd‘khydq ne ‘ enqltk‘ ϕ → ψ hr ‘ etmbshnm

sg‘s s‘jdr ‘r hmotsr ‘ qd‘khydq ne ϕ ‘mc ntsotsr ‘ qd‘khydq ne ψ – rdd Rdbshnm 1-2-
Sghr etmbshnm‘k qdk‘shnm hr vg‘s l‘jdr sgd rdl‘mshbr bnmrsqtbshud+ ‘r sgd etmbshnmr
bnmrsqtbs ‘ qd‘khydq enq ψ eqnl ‘ qd‘khydq enq ϕ-
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Hm O,sU+ ‘ qd‘khydq enq ϕ → ψ hr ‘ u‘khc ‘qftldms enq ϕ → ψ- Sghr hr hcdmshfidc
vhsg ‘ u‘khc ‘qftldms eqnl ϕ sn ψ- Sgtr+ hm ‘cnoshmf O,sU+ vd lnud eqnl etmbshnmr
sn ‘qftldmsr ‘r sgd ldsgnc enq bqd‘shmf qd‘khydqr-
Pdb‘kk sg‘s O,sU ’Cdfimhshnm 08( hr o‘q‘l‘sdqhydc nm ‘ rdsr ne qdctbshnmr F- Oqd,

bhrdkx vg‘s mnshnm ne bnmrsqtbshuhsx hs dwoqdrrdr cdodmcr nm vg‘s qdctbshnmr ‘qd
‘cnosdc- Oqdrdmskx+ vd oqdrdms rnld bnmchshnmr sg‘s rgntkc dwoqdrr sgd hmsthshnm,
hrshb mnshnm ne bnmrsqtbshuhsx- Hm Rdbshnm 6+ vd chrbtrr gnv sghr ‘m‘kxrhr bg‘mfdr ‘r
sgd s‘qfds knfhb bg‘mfdr-
Ehqrskx+ enq hmsthshnmhrl+ vd dwodbs ‘s kd‘rs sgd hmsqnctbshnm qtkdr sn ad u‘khc

bnmrsqtbsnqr- Sgtr9

Bnmchshnm 17- Sgd rds ne qdctbshnmr F hr rtbg sg‘s trdr ne sgd hmsqnctbshnm qtkdr
bnloqhrd u‘khc ‘qftldmsr-

Enq dw‘lokd+ sgd ‘qftldms
ϕ0 ϕ1
ϕ0 ∧ ϕ1

hr ‘ u‘khc ‘qftldms enq ‘mx ϕ- Ax Cdfimhshnm 08+ sghr ld‘mr sg‘s enq ‘mx �,u‘khc
‘qftldmsr enq ϕ ‘mc ψ+ nmd g‘r ‘ �,u‘khc ‘qftldms enq ϕ ∧ ψ-
Nardqud sg‘s sgd sq‘chshnm‘k qdctbshnm nodq‘snqr ax Oq‘vhsy W4/“ rtflbd enq Bnm,

chshnm 17- Sghr enkknvr ‘r Cdfimhshnm 08 drrdmsh‘kkx qdpthqdr nmd sn ‘rrtld ‘ �,u‘khc
‘qftldms enq sgd oqdlhrdr ‘mc sgdm ‘ookx ‘m dkhlhm‘shnm qtkd+ ‘mc sgd qdctbshnmr
oqdbhrdkx qdstqm sgd ‘rrtldc ‘qftldms-
Rdbnmckx+ vd qdpthqd tmcdqrs‘mchmf sgd bnmchshnmr tmcdq vghbg nmd g‘r ‘ qd‘khydq

enq ¬- Hm bnmsq‘rs sn AGJ+ sgd ‘mrvdq ntfgs mns sn ad ]mdudq” hm O,sU+ ‘r oqdrtl,
‘akx nmd rgntkc ad ‘akd sn bnmbktcd ¬ eqnl ‘m hmbnmrhrsdms rds ne ‘rrtloshnmr- Vd
qdstqm sn sghr hm Rdbshnm 5- Ctlldss W0/“ oqnonrdr sgd enkknvhmf enq hmsthshnmhrl9

Bnmchshnm 18- Sgd rds ne qdctbshnmr F hr rtbg sg‘s sgd enkknvhmf gnkcr9

� � ¬ hff � � n enq ‘kk n ∈ A

Sghqckx+ Rbgqndcdq,Gdhrsdq W55“ nardqudr sg‘s bnmrsqtbshud rdl‘mshbr enkknvr sgd
rs‘mc‘qc cnfl‘ ne rdl‘mshbr hm vghbg sgd u‘khchsx ne ‘ bnmrdptdmbd hr tmcdqrsnnc
‘r sgd sqWmrlhrrhnm ne sgd u‘khchsx ne ‘rrtloshnmr sn sgd bnmbktrhnm- Gdmbd+ ax
Cdfimhshnm 08’2(+ ‘ �,u‘khc ‘qftldms eqnl ϕ sn ψ sq‘mrlhsr B ,u‘khchsx ne ϕ sn ψ
enq B ⊇ �- Gdmbd+ ‘bbdoshmf sghr rs‘mc‘qc cnfl‘+ vd hlonrd sgd enkknvhmf9

Bnmchshnm 2.- Sgd rds ne qdctbshnmr F hr rtbg sg‘s sgd enkknvhmf gnkcr9

� � ϕ hff ∀B ⊇ �. he B ψ enq ψ ∈ �. sgdm B ϕ

Sghr bnmbktcdr sgd ‘m‘kxrhr ne bnmrsqtbshudmdrr+ hmsthshnmhrl+ ‘mc u‘khchsx-

4-1- Epnl Opnne,sgdnpdsha UYkhchsx sn Rtoonps- Hm rtll‘qx+ sgd bnmchshnmr
enq qdctbshnmr F ‘qd rtbg sg‘s enq ‘mx a‘rd �9

z ’Bnmchshnm 10( Sgd etkk chritmbshnm,dkhlhm‘shnm qtkd ‘ookhdr+ mns nmkx vgdm
hs g‘r ‘snlhb bnmbktrhnmr-

z ’Bnmchshnm 11( He sgdqd hr ‘ �,u‘khc ‘qftldms eqnl ‘snlhb ‘rrtloshnmr sn
‘m ‘snlhb bnmbktrhnm+ sgdm sgdqd hr ‘ �,cdqhu‘shnm eqnl sgnrd ‘rrtloshnmr
sn sgd bnmbktrhnm-

z ’Bnmchshnm 12( ? enqltk‘ hr mns qdpthqdc ‘r ‘m ‘rrtloshnm he sgdqd hr ‘
�,u‘khc ‘qftldms vhsg sgd r‘ld nodm ‘rrtloshnmr dwbdos sgd enqltk‘-
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z ’Bnmchshnm 17( Sgd hmsqnctbshnm qtkdr bnmrsqtbs �,u‘khc ‘qftldmsr-
z ’Bnmchshnm 18( Sgdqd hr ‘ �,u‘khc ‘qftldms bnmbktchmf ¬ hff sgdqd ‘qd
�,u‘khc ‘qftldmsr bnmbktchmf n enq ‘mx ‘snl n ∈ A-

z ’Bnmchshnm 2/( Sgd rs‘mc‘qc cnfl‘ ne rdl‘mshbr – sg‘s hr+ sgd sq‘mrlhr,
rhnm uhdv ne bnmrdptdmbd – ‘ookhdr sn �,u‘khchsx-

Vd b‘kk ‘ rds ne qdctbshnmr r‘shrexhmf sgdrd bnmchshnmr rtoonqshud- Pdk‘shud sn rtbg
qdctbshnmr+ dms‘hkldms ’O,sU( ‘mc rtoonqs ’A,dR( bnhmbhcd- Sghr hr sgd bnmsdms ne
Sgdnqdl 23+ adknv-

KdllY 20- He sgd rds ne qdctbshnmr hr rtoonqshud) sgd enkknvhmf gnkc.

� � ϕ0 ∧ ϕ1 h� � � ϕ0 Wmc � � ϕ1 ’∧,qhfgs(
χ0 ∨ χ1.� � ϕ h� χ0.� � ϕ Wmc χ1.� � ϕ ’∨,kdes(

� � ϕ → ψ h� ϕ.� � ψ ’→,qhfgs(

’∧,kdes(

Vd cdlnmrsq‘sd nmkx nmd hkktrsq‘shud b‘rd+ sgd nsgdqr adhmf rhlhk‘q-

Lqnne ne ∨,kdes- Ehqrs+ vd rgnv sg‘s χ0 ∨ χ1.� � ϕ hlokhdr χ0.� � ϕ ‘mc
χ1.� � ϕ- Kds A ad ‘ �,u‘khc ‘qftldms vhsmdrrhmf χ0 ∨ χ1.� � ϕ- Nardqud
sg‘s A hr ‘krn ‘ �,u‘khc ‘qftldms vhsmdrrhmf χi.χ0 ∨ χ1.� � ϕ enq f ∈ {0. 1{- He
χ0 ∨ χ1 cndr mns nbbtq hm A+ sgdm sgd oqnonrhshnm gnkcr sqhuh‘kkx- He χ0 ∨ χ1 cndr
nbbtq hm A+ kds Ai ad sgd trd ne ∨E+

χi

Ai
χ0 ∨ χ1

Nardqud sg‘s Ai hr �,u‘khc ax Bnmchshnm 17- Lnqdnudq+ nardqud sg‘s Ai vhsmdrrdr
χi.� � χ0 ∨ χ1- Sgd cdrhqdc qdrtks enkknvr eqnl Bnmchshnm 12-
Rdbnmc+ vd rgnv sg‘s χ0.� � ϕ ‘mc χ1.� � ϕ+ snfdsgdq hlokx χ0∨χ1.� � ϕ-

Kds A0 ‘mc A1 ad u‘khc ‘qftldmsr enq sgd ‘rrtloshnmr- Kds A ad ‘r enkknvr9

χ0 ∨ χ1

Wχ0“.�
A0
ϕ

Wχ1“.�
A1
ϕ

ϕ

Ax Bnmchshnm 10+ ‘qftldms A hr �,u‘khc ‘qftldms- Hs vhsmdrrdr sgd cdrhqdc bnm,
bktrhnm- �

Sghr Kdll‘ rhlokhfidr sgd oqdrdms‘shnm ne sgd ‘qftldms sg‘s oqnne,sgdnqdshb
u‘khchsx hr dpthu‘kdms sn rtoonqs: sg‘s hr+ sgd oqnne ne Sgdnqdl 23-

Opnonrhshnm 21 ’Lnmnsnmhbhsx hm O,sU(- He � � χ Wmc B ⊇ �) sgdm � B χ-

Lqnne- Sghr enkknvr hlldch‘sdkx eqnl Cdfimhshnm 08 ax sgd lnmnsnmhbhsx ne cdqhu,
‘ahkhsx hm ‘ a‘rd – sg‘s hr+ `� n hlokhdr `B n enq ‘mx B ⊇ �- �

Opnonrhshnm 22 ’Lnmnsnmhbhsx hm A,dR(- He � � χ Wmc B ⊇ �) sgdm � B χ-

Lqnne- Sghr v‘r rgnvm ax R‘mcpuhrs W48“- �

Vd qdf‘qc sgdrd oqnonrhshnmr ‘r rtflbhdmskx a‘rhb rs‘sdldmsr sg‘s vd l‘x ‘ookx
sgdl vhsgnts dwokhbhs qdedqdmbd-
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Sgdnpdl 23- :rrtlhmf sgd rds ne qdctbshnmr enq Wqftldmsr hr rtoonqshud)

� � ϕ h� � � ϕ

Lqnne- Vd oqnbddc ax hmctbshnm nm sgd ltkshrds nqcdqhmf hmctbdc ax sgd nqcdqhmf
nm sgd rhyd ne enqltk‘r ’h-d-+ sgd mtladq ne knfhb‘k bnmrs‘msr sgdx bnms‘hm(9

z AYrd BYrd- Vd g‘ud � D {ϕ{ ⊆ A- Vd qd‘rnm ‘r enkknvr9

� � ϕ hff � `� ϕ ’Bnmc- 11(

hff � � ϕ ’Kdll‘ 16(

z Hmctbshud Rsdo- Sgdqd hr ‘ mnm,‘snlhb χ ∈ �D {ϕ{- Vd chrshmfthrg b‘rd
vgdm χ hr nm sgd qhfgs ‘mc nm sgd kdes+ χ ; ϕ ‘mc χ ∈ �- Bdqs‘hm rsdor ‘qd
hlldch‘sd bnmrdptdmbd ne tmo‘bjhmf Cdfimhshnm 13+ sgdx g‘ud addm k‘adkkdc
ax sgd cdfimhshnm vhsgnts etqsgdq dk‘anq‘shnm- Sgqntfgnts+ vd k‘adk sgd trd
ne sgd hmctbshnm gxonsgdrhr ax ]HG”-

Kds χ ; ϕ- Vd oqnbddc ax b‘rd ‘m‘kxrhr nm sgd rsqtbstqd ne ϕ9
z ϕ ; ¬- Vd qd‘rnm ‘r enkknvr9

� � ¬ hff � � n enq ‘kk n ∈ A ’Bnmc- 18(

hff � � n enq ‘kk n ∈ A ’HG(

hff � � ¬

Sgd k‘rs khmd enkknvr d‘rhkx eqnl ’Hme( ‘mc ’¬( hm Ehftqd 3-
z ϕ ; ϕ0 ∧ ϕ1- Vd qd‘rnm ‘r enkknvr9

� � ϕ0 ∧ ϕ1 hff � � ϕ0 ‘mc � � ϕ1 ’Kdll‘ 20(

hff � � ϕ0 ‘mc � � ϕ1 ’HG(

hff � � ϕ0 ∧ ϕ1

Sgd k‘rs khmd enkknvr d‘rhkx eqnl ’Hme( ‘mc ’∧( hm Ehftqd 3-
z ϕ ; ϕ0 ∨ ϕ1- Vd qd‘rnm ‘r enkknvr9

� � ϕ0 ∨ ϕ1 hff ∀B ⊇ � ∀n ∈ A+
he �.ϕ0 ∨ ϕ1 � n+ sgdm � � n ’Bnmc- 12(

hff ∀B ⊇ � ∀n ∈ A+
he �.ϕ0 � n ‘mc �.ϕ1 � n+ sgdm � � n ’Kdll‘ 20(

hff ∀B ⊇ � ∀n ∈ A+
he �.ϕ0 � n ‘mc �.ϕ1 � n+ sgdm � � n ’HG(

hff � � ϕ0 ∨ ϕ1

Sgd k‘rs khmd enkknvr d‘rhkx eqnl ’Hme( ‘mc ’∨( hm Ehftqd 3-
z ϕ ; ϕ0 → ϕ1- Vd qd‘rnm ‘r enkknvr9

� � ϕ0 → ϕ1 hff �.ϕ0 � ϕ1 ’Kdll‘ 20(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ �.ϕ0+ sgdm B ϕ1 ’Bnmc- 2/(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ �.ϕ0+ sgdm B ϕ1 ’HG(

hff � � ϕ0 → ϕ1

Sgd k‘rs khmd enkknvr d‘rhkx eqnl ’Hme( ‘mc ’→( hm Ehftqd 3-
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Sghr bnlokdsdr sgd b‘rd ‘m‘kxrhr-

Kds χ ∈ �- Sg‘s hr+ vd g‘ud χ.∆ � ϕ enq rnld rds ∆- Vd oqnbddc ax
b‘rd ‘m‘kxrhr nm sgd rsqtbstqd ne χ9
z χ ; χ0 ∧ χ1- Vd qd‘rnm ‘r enkknvr9

χ0 ∧ χ1.∆ � ϕ hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc B χ0 ∧ χ1+ sgdm � ϕ
’Bnmc- 2/(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ D {χ0.χ1{+ sgdm B ϕ
’Kdll‘ 20(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ D {χ0.χ1{+ sgdm B ϕ ’HG(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc B χ0 ∧ χ1+ sgdm � ϕ
’Cde 13(

hff χ0 ∧ χ1.∆ � ϕ ’Cde 13(

z χ ; χ0 ∨ χ1- Vd qd‘rnm ‘r enkknvr9

χ0 ∨ χ1.∆ � ϕ hff χ0.∆ � ϕ ‘mc χ1.∆ � ϕ ’Kdll‘ 20(

hff χ0.∆ � ϕ ‘mc χ1.∆ � ϕ ’HG(

hff χ0 ∨ χ1.∆ � ϕ

Sgd k‘rs khmd enkknvr d‘rhkx eqnl ’Hme( ‘mc Kdll‘ 14-
z χ ; χ0 → χ1- Vd qd‘rnm ‘r enkknvr9

χ0 → χ1.∆ � ϕ hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc B χ0 → χ1+ sgdm � ϕ
’Bnmc- 2/(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc χ0 B χ1+ sgdm � ϕ
’Kdll‘ 20(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc χ0 B χ1+ sgdm � ϕ ’HG(

hff ∀B ⊇ �+ he B ψ enq ψ ∈ ∆ ‘mc B χ0 → χ1+ sgdm � ϕ
’Cde- 13(

hff χ0 → χ1.∆ � ϕ ’Cde- 13(

Sghr bnlokdsdr sgd hmctbshnm- �

? bnqnkk‘qx hr ‘m ‘flql‘shud ‘mrvdq sn Oq‘vhsy”r Bnmidbstqd enq O,sU a‘rdc nm
sgd dkhlhm‘shnm qtkdr9

BnpnkkYpx 24- :rrtlhmf sgd rds ne qdctbshnmr enq Wqftldmsr hr rtoonqshud Wmc
qdrsqhbshmf sn RWmcpuhrs aWrdr)

�  ϕ h� � ` ϕ

Lqnne- Vd qd‘rnm ‘r enkknvr9

�  ϕ hff � � ϕ enq ‘kk � ∈ M- ’Cde- 08(

hff � � ϕ enq ‘kk � ∈ M- ’Sgdnqdl- 23(

hff �  ϕ ’Cde- 13(

hff � ` ϕ ’Sgdnqdl 15(

�
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Vd g‘ud fhudm oqdbhrd bnmchshnmr tmcdq vghbg O,sU ‘mc A,dR bnhmbhcd- Hs qdl‘hmr
sn cdsdqlhmd oqdbhrd vg‘s rdsr ne qdctbshnmr ‘qd hmcddc rtoonqshud: ‘r Rbgqndcdq,
Gdhrsdq W56“ nardqudr+ sgd qdctbshnm trdc ax Oq‘vhsy W4/“ cn mns rtflbd ’rdd Rdb,
shnm 2(- Vd kd‘ud sghr sn etstqd vnqj-

5- Dw EYkrn Ptnckhads7

Hm Rdbshnm 4+ vd ‘bbdosdc sgd ld‘mhmf ne ¬ hm sdqlr ne dw eWkrn ptnckhads ’DEN(+

¬
ϕ

Sgd rdbshnm hr lnshu‘sdc ax sgd AGJ hmsdqoqds‘shnm ne hmsthshnmhrl ’Rdbshnm 1-2(
hm vghbg

]mnsghmf hr ‘ oqnne ne ¬”
Sghr b‘trdr ‘m ‘oo‘qdms bnmfihbs hm sghr o‘odq sg‘s qdpthqdr rnld dwok‘m‘shnm-
Vghkd qd‘khy‘ahkhsx ‘mc oqnne,sgdnqdshb u‘khchsx ‘qd cddokx bnmmdbsdc+ sgdx ‘qd mns

sgd r‘ld sghmf- Sgd qd‘khy‘ahkhsx hmsdqoqds‘shnm s‘jdr ok‘bd ‘s ‘m drrdmsh‘kkx bk‘rrhb‘k
lds‘,kdudk+ vghkd oqnne,sgdnqdshb u‘khchsx s‘jdr ok‘bd ‘s ‘m drrdmsh‘kkx hmsthshnmhrshb
lds‘,kdudk-
Vg‘s vd ld‘m vgdm vd r‘x sg‘s qd‘khy‘ahkhsx hr bk‘rrhb‘k hr sg‘s sghr ]he- - - +

sgdm - - - ” hm hsr bk‘trdr ‘qd bk‘rrhb‘k- Hm sgd o‘qk‘mbd ne qd‘khy‘ahkhsx+ DEN r‘xr
sgd enkknvhmf9 He sgdqd hr ‘ qd‘khydq enq ¬+ sgdm sgdqd hr ‘ qd‘khydq enq ϕ- Rhmbd sgd
‘msdbdcdms hr e‘krd+ sgd hlokhb‘shnm gnkc u‘btntrkx-
Ax bnmsq‘rs+ vgdm vd r‘x sg‘s oqnne,sgdnqdshb u‘khchsx hr hmsthshnmhrshb+ vd ld‘m

sg‘s vd g‘ud bgnrdm sgd mnshnm ne u‘khchsx sn ad rtbg sg‘s9 fhudm ‘�,u‘khc ‘qftldms
enq ¬+ nmd l‘x bnmrsqtbs ‘ �,u‘khc ‘qftldms enq ϕ- Enq sghr bnmchshnm sn ad ‘
cdfimhshnm+ vd ‘ookx ‘ bknrdc,vnqkc ‘rrtloshnm hm sgd enql ne cdfimhshnmWk qdfidbshnm
’CP(- Hm sghr b‘rd+ sgd dwoqdrrhnm ne CP hr rnldvg‘s chffdqdms eqnl sgd udqrhnm fhudm
hm Rdbshnm 0- Rbgqndcdq,Gdhrsdq W56“ g‘r fhudm ‘ cds‘hkdc ‘bbntms ‘mc nardqudr sg‘s
enq sgd o‘qshbtk‘q udqrhnm ne CP vd trd+ ntq ah‘r hr ]sn bnmrhcdq [bnmrdptdmsh‘k!
bk‘trdr” ‘r cdfimhshnmr+ q‘sgdq sg‘m hmsqnctbshnm- Sghr hr b‘ostqdc hm Bnmchshnm 18
’Rdbshnm 4(+ vghbg drs‘akhrgdr DEN ‘r sgd cdfimhshnm ne ¬-
Sghr chrshmbshnm adsvddm qd‘khy‘ahkhsx ‘mc oqnne,sgdnqdshb u‘khchsx hr vgx HOK hr

mns ]rsqtbstq‘kkx” bnlokdsd – rdd+ enq dw‘lokd+ Onfnqydkrjh W34“- Vghkd sgd gnqh,
ynms‘k a‘q hm m‘stq‘k cdctbshnm bnqqdronmcr sn qd‘khy‘akhsx – sg‘s hr+ sgd dwhrsdmbd
ne qd‘khydqr enq sgd sghmfr ‘anud hs ft‘q‘msdd sgd dwhrsdmbd ne sgd sghmfr adknv hs –
sgd hlokhb‘shnm bnqqdronmcr sn oqnne,sgdnqdshb u‘khchsx – sg‘s hr+ sgdqd hr ‘ �,u‘khc
‘qftldms enq ϕ → ψ hff sgdqd hr ‘ �,u‘khc ‘qftldms eqnl ϕ sn ψ-
Sn dmc sghr rdbshnm+ vd mnsd sg‘s sgd qdl‘qjr ‘ants sgd bnmrsqtbshudmdrr ne DEN

adhmf bk‘rrhb‘kkx itrshfidc hr mns mdv- Hmcddc+ hs hr ‘m drrdmsh‘k o‘qs ne sgd rs‘mc‘qc
‘m‘kxrhr nm sgd qdk‘shnmrgho adsvddm DEN ‘mc sgd chritmbshud rxkknfhrl ’�Q(+

ϕ ∨ ψ ¬ϕ
ψ

– rdd+ enq dw‘lokd+ Ing‘mrrnm ‘mc Gdxshmf W7“ ‘mc Odqdhq‘ ds ‘k- W3/“- Gnv cndr
sgd dwhrsdmbd ne u‘khc ‘qftldmsr enq ϕ ∨ ψ ‘mc ¬ϕ mdbdrrhs‘sd sgd dwhrsdmbd ne ‘
u‘khc ‘qftldms enq ψ= Hs hr mns sg‘s nmd hr bnmrsqtbsdc eqnl sgdl+ q‘sgdq hs hr sg‘s
hm sghr rhst‘shnm+ nm sgd a‘rhr ne sgd bk‘rrhb‘k qd‘rnmhmf ‘s sgd lds‘,kdudk hm vghbg
sgd ‘qftldmsr dwhrs+ vd bnmbktcd sg‘s sgdqd ltrs ad ‘ u‘khc ‘qftldms enq ψ- Sgd
cds‘hkr ‘qd ‘r cdrbqhadc adknv-
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Rtoonrd nmd g‘r �,u‘khc ‘qftldmsr C0 ‘mc C1 enq ϕ ∨ ψ ‘mc ¬ϕ+ qdrodbshudkx-
Sgd dwhrsdmbd ne C0 rtffdrsr sg‘s sgdqd hr ‘ �,u‘khc ‘qftldms C′

0 enq dhsgdq ϕ nq ψ-
Rtoonrd sg‘s hs hr C′

0 hr ‘ �,u‘khc ‘qftldms enq ϕ+ sgdm trhmf C1+ vd b‘m bnmrsqtbs
‘ �,u‘khc ‘qftldms enq ¬ trhmf →2+

Wϕ“
C1¬ϕ

¬
→2

Gnvdudq+ sgdqd hr mn�,u‘khc ‘qftldms enq ¬- Bnmsq‘chbshnm´ Gdmbd+ vd ltrs qdidbs
ntq ‘rrtloshnm+ ‘mc sgd nmkx qdl‘hmhmf onrrhahkhsx hr sg‘s C′

0 hr ‘�,u‘khc ‘qftldms
enq ψ ’mns ϕ(- Vd sgtr bnmbktcd+ ax bk‘rrhb‘k qd‘rnmhmf+ eqnl sgd dwhrsdmbd ne �,
u‘khc ‘qftldms enq ϕ ∨ ψ ‘mc ¬ϕ sg‘s sgdqd hr ‘ �,u‘khc ‘qftldms enq ψ vhsgnts
bnmrsqtbshmf nmd-
Sghr vnqj nm DEN ‘ctlaq‘sdr sgd qd‘chmfr ne ¬ ax Sdmm‘ms W64+ 65“ ‘mc Etjtc‘

‘mc Hf‘q‘rgh W06“ hm vghbg hs hr ‘ cdbk‘q‘shnm ‘ants sgd rsWsd ne ‘ bnmrsqtbshnm-
Lnqd fdmdq‘kkx+ Adqsn W3“ g‘r cdudknodc ‘ qd‘chmf ne mdf‘shnm ‘r ‘ ]lnc‘k” nodq‘snq
l‘jhmf ‘ cdbk‘q‘shnm ‘ants sgd rds ne ‘bbdrrhakd vnqkcr-

6- Bnmbktrhnm

Oqnne,sgdnqdshb rdl‘mshbr hr sgd ‘ooqn‘bg sn ld‘mhmf a‘rdc nm oqnne ’‘r noonrdc
sn sqtsg(- Sgdqd ‘qd svn aqn‘c ‘ooqn‘bgdr sn hs hm sgd khsdq‘stqd9 oqnne,sgdnqdshb
u‘khchsx ’O,sU( ‘mc a‘rd,dwsdmrhnm rdl‘mshbr ’A,dR(- Sgd enqldq hr ‘ rdl‘mshbr ne
‘qftldmsr+ ‘mc sgd k‘ssdq hr ‘ rdl‘mshbr ne ‘ knfhb hm sdqlr ne ‘qftldmsr- Gdtqhr,
shb‘kkx+ O,sU oqnuhcdr ‘ rdl‘mshbr ax s‘jhmf ‘ rdptdms ‘r u‘khc hff hs ‘clhsr ‘ u‘khc
‘qftldms- Hm sghr o‘odq+ vd cdlnmrsq‘sd sg‘s ‘ bdqs‘hm udqrhnm ne O,sU oqnuhcdc ax
Oq‘vhsy W35“ ’rdd ‘krn Rbgqndcdq,Gdhrsdq W56“( bnms‘hmr sgd r‘ld rdl‘mshb bnmsdms
‘r sgd A,dR enq HOK oqnuhcdc ax R‘mcpuhrs W48“- Sghr dwok‘hmr vgx sghr A,dR hr
bnlokdsd-
Sn l‘jd sgd bnmmdbshnm adsvddm O,sU ‘mc sgd A,dR ne HOK+ sgd o‘odq bnmrhcdqr

b‘qdetkkx sgd mnshnmr ne qdctbshnm ‘mc aWrd sg‘s b‘ostqd sgd ]bnmrsqtbshud” bnmsdms ne
hmsthshnmhrshb oqnne- Sghr enkknvr eqnl sgd AGJ hmsdqoqds‘shnm ne hmsthshnmhrl ’rdd
Rdbshnm 1(- Sghr+ ne bntqrd+ q‘hrdr sgd ptdrshnm ne vgdsgdq nq mn sgd nsgdq knfhbr b‘m
ad rhlhk‘qkx b‘ostqdc- Enq dw‘lokd+ sgdqd ‘qd A,dR enq ‘ u‘qhdsx ne lnc‘k W01“ ‘mc
hmsthshnmhrshb rtarsqtbstq‘k knfhbr W07+ 08“ qdk‘shud sn vghbg sgd jhmc ne ‘m‘kxrhr hm
sghr o‘odq bntkc ad odqenqldc- Sgtr+ etstqd vnqj hmbktcdr dwsdmchmf sgd ‘m‘kxrhr
gdqdhm sn sgdrd cnl‘hmr ‘mc sgdqdax tmcdqrs‘mchmf sgd bnmrdptdmsh‘k qd‘chmf ‘mc
bnmrsqtbshud bnmsdms ne sgdrd knfhbr-
Nm sghr mnsd+ vd l‘x o‘qshbtk‘qkx ‘rj enq ‘ sqtkx bnmrdptdmsh‘k qd‘chmf ne bkWrrhbWk

dms‘hkldms- ?bbnqchmf sn Ctlldss W8“9

Hm sgd qdrnktshnm ne sgd bnmfihbs adsvddm sgdrd svn uhdvr Wsgd sqtsg,
sgdnqdshb qd‘chmf ne bk‘rrhb‘k bnmmdbshudr+ ‘mc sgd cdl‘mc sg‘s hs
ad dwok‘hmdc vhsgnts qdbntqrd sn sgd oqhmbhokd ne ahuWkdmbd“ khdr+ ‘r
H rdd hs+ nmd ne sgd lnrs etmc‘ldms‘k ‘mc hmsq‘bs‘akd oqnakdlr hm
sgd sgdnqx ne ld‘mhmf: hmcddc hm ‘kk oghknrnogx-

R‘mcpuhrs W47“ ‘ccqdrrdc sghr vhsg ‘ A,dR ‘jhm sn sgd nmd hm sghr o‘odq- Sghr vnqj
s‘jdr → ‘mc ¬ ‘r sgd nmkx oqhlhshud bnmmdbshudr ‘mc oqnuhcdr sgd r‘ld A,dR enq
HOK+ ats vhsg ‘snlhb rxrsdlr qdrsqhbsdc sn qtkdr vhsgnts chrbg‘qfd ’nsgdq bgnhbdr
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‘qd ‘krn onrrhakd – rdd R‘mcpuhrs W50+ 5/“(- Sghr oqnuhcdc ‘m ‘mbgnq qdk‘shud sn
vghbg nmd b‘m hmudrshf‘sd bk‘rrhb‘k knfhb-
Hm o‘q‘kkdk+ Fgdnqfght ‘mc Oxl W10“ g‘ud rgnvm sg‘s sgd jdx e‘bsnq cqhuhmf sgd

oqnne,sgdnqdshb rdl‘mshb chrshmbshnm adsvddm hmsthshnmhrshb ‘mc bk‘rrhb‘k knfhb khdr hm
sgd hmsdqoqds‘shnm ne chritmbshnm ’be- Ctlldss W00“(- Lnqdnudq+ itrs ‘r hmsthshnmhrshb
knfhb bnqqdronmcr sn sgd ’rhlokx sxodc( λ,b‘kbtktr ‘r ‘ b‘mnmhb‘k hmrs‘msh‘shnm ne
sgd qd‘khy‘ahkhsx ’h-d-+ AGJ( hmsdqoqds‘shnm+ bk‘rrhb‘k knfhb bnqqdronmcr sn sgd λµ,
b‘kbtktr ’rdd O‘qhfns W27“(- Hm sghr bnmsdws+ Oxl ‘mc Phssdq W41“ g‘ud rgnvm sg‘s nmd
b‘m fhud svn m‘stq‘k hmsdqoqds‘shnmr ne chritmbshnm+ ansg ne vghbg ‘qd bnmrsqtbshud+
sgqntfg λµ,sdqlr+ nmd bnqqdronmchmf sn hmsthshnmhrshb chritmbshnm ‘mc sgd nsgdq
bnqqdronmchmf sn bk‘rrhb‘k chritmbshnm- Hmudrshf‘shmf sgd bnmbdos ne oqnne,sgdnqdshb
u‘khchsx enq bk‘rrhb‘k knfhb qdk‘shud sn sgdrd fimchmfr qdl‘hmr etstqd vnqj-

9aimnvkdcfldmsr- Vd ‘qd fq‘sdetk sn sgd qduhdvdqr nm ‘m d‘qkhdq dchshnm ne sghr
‘qshbkd enq sgdhq sgnqntfg ‘mc sgntfgsetk bnlldmsr nm sghr vnqj-

CdakYpYshnm- Sghr vnqj g‘r addm o‘qsh‘kkx rtoonqsdc ax sgd TJ DORPB fq‘msr
DO.R/02//7.0 ‘mc DO.P//5754.0+ ‘mc ax Fgdnqfght”r DORPB Cnbsnq‘k Rst,
cdmsrgho-

Qdedqdmbdr

Z0[ G- AYqdmcqdfs) Hmsqnctbshnm sn Fdmdq‘khydc Sxod Rxrsdlr) Intpm]k ne Etmbshnm]k Opnfp]l,

lhmf) 0 ’0880() oo- 014z043-

Z1[ G- AYqdmcqdfs´ V- Cdiidqr´ Ymc Q- RsYslYm) K‘lac‘ B‘kbtktr vhsg Sxodr) Odprodbshudr

hm Knfhb) B]laphcfd Tmhudprhsx Opdrr) 1.02-

Z2[ G- N- AYqdmcqdfs) K‘lac‘ b‘kbtkh vhsg sxodr) Nwenpc Tmhudprhsx Opdrr) Hmb-) TR?) 0882)

o- 006z2.8-

Z3[ E- Adqsn) : Lnc‘khsx B‘kkdc “Mdf‘shnm”) Lhmc) 013 ’1.04() oo- 650z682-

Z4[ Q- AqYmcnl) :qshbtk‘shmf Qd‘rnmr/ :m Hmsqnctbshnm sn Hmedqdmsh‘khrl) G]pu]pc Tmhudprhsx

Opdrr) 1...-

Z5[ K- D- I- Aqntvdq) Hmsthshnmhrl ‘mc Enql‘khrl) Atkkdshm ne sgd ?ldphb]m L]sgdl]shb]k

Rnbhdsx) 1. ’0802() oo- 70z85-

Z6[ I- BYqsldkk) Fdmdq‘khrdc :kfdaq‘hb Sgdnqhdr ‘mc Bnmsdwst‘k B‘sdfnqhdr) OgC sgdrhr) Nwenpc

Tmhudprhsx) 0867-

Z7[ S- u- cdq Lnkdm) Sgd Ing‘mrrnm.Gdxshmf Kdssdqr ‘mc sgd Ahqsg ne Lhmhl‘k Knfhb- gssor9

..dophmsr-hkka-tuX-mk.hc.dophms.575.0.@#1/05#/3-sdws-oce) 1.05- ?bbdrrdc L]x 1.13-

Z8[ L- Ctlldss) Sgd itrsh�b‘shnm ne cdctbshnm) hm Sptsg ]mc nsgdp Dmhfl]r) L- Ctlldss) dc-)

Ctbjvnpsg ´ Bn) 0867-

Z0.[ L- Ctlldss) Sgd Knfhb‘k A‘rhr ne Lds‘ogxrhbr) G]pu]pc Tmhudprhsx Opdrr) 0880-

Z00[ ) Dkdldmsr ne Hmsthshnmhrl) unk- 28) Nwenpc Tmhudprhsx Opdrr) 1...-

Z01[ S- DbigYqcs Ymc C- I- Nxl) Oqnne,sgdnqdshb Rdl‘mshbr enq Lnc‘k Knfhbr) Knfhb Intpm]k ne

sgd HFOK) ’1.13(- ]bbdosdc-

Z02[ E- EdqqdhqY) Bnlldmsr nm Oqdchb‘shud Knfhb) Intpm]k ne Oghknrnoghb]k Knfhb) 24 ’1..5()

oo- 0z7-

Z03[ E- EdqqdhqY Ymc F- EdqqdhqY) :snlhb Onkxlnqoghrl) Sgd Intpm]k ne Rxlankhb Knfhb) 67

’1.02() oo- 15.z163-

Z04[ E- EdqqdhqY Ymc F- EdqqdhqY) Sgd e‘hsgetkmdrr ne ‘snlhb onkxlnqoghrl) Spdmcr hm Knfhb

WHHH) ’1.03(-

Z05[ M- EqYmbdy) Oqnne,sgdnqdshb rdl‘mshbr) unk- 462) Bnkkdfd Otakhb]shnmr Knmcnm) 1.04-

Z06[ W- EtitcY Ymc Q- HfYqYrgh) : Qdbnmrsqtbshnm ne Dw E‘krn Ptnckhads uh‘ Pt‘rh,Ltkshokd,

Bnmbktrhnm M‘stq‘k Cdctbshnm) hm Knfhb) Q]shnm]khsx) ]mc Hmsdp]bshnm) ?- A]ks]f) I- Rdkhfl]m)

]mc S- X]l]c]) dcr-) Rophmfdp) 1.06) oo- 443z458-

Z07[ ?- U- Fgdnqfght´ S- Ft´ Ymc C- I- Nxl) Oqnne,sgdnqdshb Rdl‘mshbr enq Hmsthshnmhrshb

Ltkshokhb‘shud Khmd‘q Knfhb) hm ?tsnl]sdc Qd]rnmhmf vhsg ?m]kxshb S]akd]tw ]mc Qdk]sdc

Ldsgncr – S?AKD?TW) Q- Q]l]m]x]jd ]mc I- Tpa]m) dcr-) Rophmfdp) 1.12) oo- 256z274-
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Z08[ ) Oqnne,sgdnqdshb Rdl‘mshbr enq sgd Knfhb ne Atmbgdc Hlokhb‘shnmr) ]pWhu91200-05608)

’1.12(- ?bbdrrdc Edapt]px 1.13-

Z1.[ ?- U- Fgdnqfght Ymc C- I- Nxl) Cd�mhsd Enqltk‘d) Mdf‘shnm,‘r,E‘hktqd) ‘mc sgd A‘rd,

dwsdmrhnm Rdl‘mshbr enq Hmsthshnmhrshb Oqnonrhshnm‘k Knfhb ) Atkkdshm ne sgd Rdbshnm ne Knfhb)

’1.12(-

Z10[ ) Cd�mhmf Knfhb‘k Rxrsdlr uh‘ :kfdaq‘hb Bnmrsq‘hmsr nm Oqnner) Intpm]k ne Knfhb ]mc

Bnlots]shnm) ’1.12(-

Z11[ V- FnkceYqa) Nm Ctlldss”r ZOqnne,sgdnqdshb itrsh�b‘shnmr ne knfhb‘k k‘vrfl) hm ?cu]mbdr hm

Opnne,sgdnpdshb Rdl]mshbr) Rophmfdp) 1.05) oo- 084z10.-

Z12[ K- GYkkmzYr) Nm sgd Oqnne,sgdnqdshb Entmc‘shnm ne Fdmdq‘k Cd�mhshnm Sgdnqx) Rxmsgdrd) 037

’1..5() oo- 478z5.1-

Z13[ K- GYkkmzYr Ymc N- Rbgqndcdq,Gdhrsdq) : Oqnne,sgdnqdshb :ooqn‘bg sn Knfhb Oqnfq‘llhmf/

H- Bk‘trdr ‘r Qtkdr) Intpm]k ne Knfhb ]mc Bnlots]shnm) 0 ’088.() oo- 150z172-

Z14[ ) : Oqnne,sgdnqdshb :ooqn‘bg sn Knfhb Oqnfq‘llhmf/ HH- Oqnfq‘lr ‘r Cd�mhshnmr )

Intpm]k ne Knfhb ]mc Bnlots]shnm) 0 ’0880() oo- 524z55.-

Z15[ Q- GYqqno) Bnmbdqmhmf enqltk‘r ne sgd sxodr µ� A ∨ B) µ� ’CE(A’E( hm hmsthshnmhrshb

enql‘k rxrsdlr ) Sgd Intpm]k ne Rxlankhb Knfhb) 14 ’085.() oo- 16z21-

Z16[ ?- Gdxshmf) Hmsthshnmhrl/ :m Hmsqnctbshnm) B]laphcfd Tmhudprhsx Opdrr) 0878-

Z17[ L- GnelYmm) Rxms‘w ‘mc Rdl‘mshbr ne Cdodmcdms Sxodr) Rdl]mshbr ]mc Knfhbr ne Bnlot,

s]shnm) ’0886() o- 68z02.-

Z18[ V- ?- GnvYqc) Sgd Enqltk‘d,‘r,Sxodr Mnshnm ne Bnmrsqtbshnm) Sn G- A- Btppx9 Drr]xr nm

Bnlahm]snpx Knfhb) K]lac] B]kbtktr ]mc Enpl]khrl) 33 ’087.() oo- 368z38.-

Z2.[ A- IYbnar) B‘sdfnqhb‘k Sxod Sgdnqx) OgC sgdrhr) Sgd Tmhudprhsx ne Mhildfdm) 0880-

Z20[ ?- Jnklnfnqnu) Vtq Cdtstmf cdq Hmsthshnmhrshrbgdm Knfhj) L]sgdl]shrbgd Ydhsrbghes) 24

’0821(-

Z21[ M- Jztqahr) Oqnne ‘mc E‘krhsx/ : Knfhb‘k Hmudrshf‘shnm) B]laphcfd Tmhudprhsx Opdrr) 1.08-

Z22[ I- KYladi) Eqnl �,b‘kbtktr sn B‘qsdrh‘m Bknrdc B‘sdfnqhdr) Sn G- A- Btppx9 Drr]xr nm

Bnlahm]snpx Knfhb) K]lac] B]kbtktr ]mc Enpl]khrl) ’087.() oo- 264z3.1-

Z23[ C- LYihmrnm) Nm ‘m Hmedqdmsh‘k Rdl‘mshbr enq Bk‘rrhb‘k Knfhb) Knfhb Intpm]k ne HFOK) 11

’1.03() oo- 036z043-

Z24[ N- LYqshm,Kzne) :m Hmsthshnmhrshb Sgdnqx ne Sxodr/ Oqdchb‘shud O‘qs) Rstchdr hm Knfhb ]mc

sgd Entmc]shnmr ne L]sgdl]shbr) 7. ’0864() oo- 62z007-

Z25[ C- Lhkkdq) : Knfhb‘k :m‘kxrhr ne Lnctkdr hm Knfhb Oqnfq‘llhmf) Sgd Intpm]k ne Knfhb

Opnfp]llhmf) 5 ’0878() oo- 68z0.7-

Z26[ U- MYrbhldmsn) Entmc‘shnm‘k Rstchdr hm Oqnne,sgdnqdshb Rdl‘mshbr) OgC sgdrhr) Tmhudprh,

c]cd cn Drs]cn cn Qhn cd I]mdhpn) 1.12-

Z27[ L- NYqhfns) �µ,B‘kbtktr/ :m ‘kfnqhsglhb hmsdqoqds‘shnm ne bk‘rrhb‘k m‘stq‘k cdctbshnm ) hm

Knfhb Opnfp]llhmf ]mc ?tsnl]sdc Qd]rnmhmf) ?- Unpnmjnu) dc-) Rophmfdp) 0881) oo- 08.z

1.0-

Z28[ C- NYuknuh�b) Oqdchb‘sdr ‘mc Ehaq‘shnmr) OgC sgdrhr) Tmhudprhsx ne Tspdbgs) 088.-

Z3.[ K- B- NdqdhqY´ D- G- GYdtrkdq´ Ymc U- MYrbhldmsn) Chritmbshud Rxkknfhrl vhsgnts

Dw e‘krn) hm Odsdp Rbgpndcdp,Gdhrsdp nm Opnne,Sgdnpdshb Rdl]mshbr) S- Ohdbg] ]mc J- E-

Vdgldhdp) dcr-) Rophmfdp) 1.13) oo- 082z1.8-

Z30[ S- NhdbgY) Bnlokdsdmdrr hm Oqnne,sgdnqdshb Rdl‘mshbr) hm ?cu]mbdr hm Opnne,sgdnpdshb Rd,

l]mshbr) Rophmfdp) 1.05) oo- 120z140-

Z31[ S- NhdbgY´ V- cd BYlonr RYmy´ Ymc N- Rbgqndcdq,Gdhrsdq) E‘hktqd ne Bnlokdsdmdrr hm

Oqnne,sgdnqdshb Rdl‘mshbr) Intpm]k ne Oghknrnoghb]k Knfhb) 33 ’1.04() oo- 210z224-

Z32[ S- NhdbgY Ymc N- Rbgqndcdq,Gdhrsdq) Sgd Cd�mhshnm‘k Thdv ne :snlhb Rxrsdlr hm Oqnne,

sgdnqdshb Rdl‘mshbr) hm Sgd Knfhb] Xd]pannj 1.05) Bnkkdfd Otakhb]shnmr Knmcnm) 1.06)

oo- 074z1..-

Z33[ ) Hmbnlokdsdmdrr ne Hmsthshnmhrshb Oqnonrhshnm‘k Knfhb vhsg Qdrodbs sn Oqnne,sgdnqdshb

Rdl‘mshbr ) Rstch] Knfhb]) 0.6 ’1.08() oo- 122z135-

Z34[ V- ?- Nnfnqydkrih) Rsqtbstq‘k bnlokdsdmdrr ne sgd oqnonrhshnm‘k b‘kbtktr) Atkkdshm cd

k&?b]cfidlhd Onknm]hrd cdr Rbhdmbdr) 08 ’0860() oo- 238z240-

Z35[ C- NqYvhsy) Hcd‘r ‘mc Qdrtksr hm Oqnne Sgdnqx) hm Rstchdr hm Knfhb ]mc sgd Entmc]shnmr ne

L]sgdl]shbr) unk- 52) Dkrduhdp) 0860) oo- 124z2.6-

Z36[ ) Sgd Oghknrnoghb‘k Onrhshnm ne Oqnne Sgdnqx) hm Bnmsdlonp]px Oghknrnogx hm Rb]mch,

m]uh]) Q- D- Nkrnm ]mc ?- L- O]tk) dcr-) Ingm Gnojhmr Opdrr) 0861) oo- 012z023-
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Z37[ ) Snv‘qcr ‘ Entmc‘shnm ne ‘ Fdmdq‘k Oqnne Sgdnqx) hm Rstchdr hm Knfhb ]mc sgd Entm,

c]shnmr ne L]sgdl]shbr) unk- 63) Dkrduhdp) 0862) oo- 114z14.-

Z38[ ) Nm sgd Hcd‘ ne ‘ Fdmdq‘k Oqnne Sgdnqx) Rxmsgdrd) 16 ’0863() oo- 52z66-

Z4.[ ) M‘stq‘k Cdctbshnm/ : Oqnne,sgdnqdshb‘k Rstcx) Cnudp Otakhb]shnmr) 1..5 Z0854[-

Z40[ C- NqYvhsy) Knfhb‘k Bnmrdptdmbd Eqnl ‘ Bnmrsqtbshuhrs Thdv) hm Sgd Nwenpc G]mcannj ne

Oghknrnogx ne L]sgdl]shbr ]mc Knfhb) Nwenpc Tmhudprhsx Opdrr) 1..6-

Z41[ C- Nxl Ymc D- Qhssdq) Nm sgd rdl‘mshbr ne bk‘rrhb‘k chritmbshnm) Intpm]k ne Otpd ]mc

?ookhdc ?kfdap]) 048 ’1..0() oo- 204z227-

Z42[ C- I- Nxl Ymc D- Qhssdq) Qdctbshud Knfhb ‘mc Oqnne,rd‘qbg/ Oqnne Sgdnqx) Rdl‘mshbr) ‘mc

Bnmsqnk) Nwenpc Tmhudprhsx Opdrr) 1..3-

Z43[ C- I- Nxl´ D- Qhssdq´ Ymc D- Qnahmrnm) Oqnne,sgdnqdshb Rdl‘mshbr hm Rgd‘udr ’Dwsdmcdc

:arsq‘bs() hm Opnbddchmfr ne sgd Dkdudmsg Rb]mchm]uh]m Knfhb Rxlonrhtl – RKRR 00) 1.11-

Z44[ ) B‘sdfnqhb‘k oqnne,sgdnqdshb rdl‘mshbr) Rstch] Knfhb]) ’1.13() oo- 0z27-

Z45[ Q- Qdhsdq) Nm bknrdc vnqkc c‘s‘ a‘rdr) hm Qd]chmfr hm ?psh�bh]k Hmsdkkhfdmbd) Dkrduhdp) 0870)

oo- 008z03.-

Z46[ S- Qxn) Hmudrshf‘shnm ne Oq‘vhsy”r bnlokdsdmdrr bnmidbstqd hm og‘rd rdl‘mshb eq‘ldvnqj )

Intpm]k ne Gtl]mhshdr ]mc Rbhdmbdr) 12 ’1.06(-

Z47[ S- RYmcpuhrs) Bk‘rrhb‘k Knfhb vhsgnts Ahu‘kdmbd) ?m]kxrhr) 58 ’1..8() oo- 100z107-

Z48[ ) A‘rd,dwsdmrhnm Rdl‘mshbr enq Hmsthshnmhrshb Rdmsdmsh‘k Knfhb) Knfhb Intpm]k ne sgd

HFOK) 12 ’1.04() oo- 608z620-

Z5.[ ) Gxonsgdrhr,chrbg‘qfhmf Qtkdr hm :snlhb A‘rdr) hm C]f Op]vhsy nm Opnner ]mc Ld]m,

hmf) Rophmfdp) 1.04) oo- 202z217-

Z50[ ) :snlhb a‘rdr ‘mc sgd u‘khchsx ne Odhqbd”r k‘v- gssor9..rhsdr-fnnfkd-anl.uhdv.

vck#tak1/11.ragdctkd�g-ssm64h62dkev) 1.11- Vnpkc Knfhb C]x – Tmhudprhsx Bnkkdfd Knm,

cnm ’?bbdrrdc Itmd 1.12(-

Z51[ N- Rbgqndcdq,Gdhrsdq) : m‘stq‘k dwsdmrhnm ne m‘stq‘k cdctbshnm) Sgd Intpm]k ne Rxlankhb

Knfhb) 38 ’0873() oo- 0173z02..-

Z52[ ) Qtkdr ne Cd�mhshnm‘k Qdfidbshnm) hm Knfhb hm Bnlotsdp Rbhdmbd – KHBR) HDDD) 0882)

oo- 111z121-

Z53[ ) T‘khchsx Bnmbdosr hm Oqnne,sgdnqdshb Rdl‘mshbr) Rxmsgdrd) 037 ’1..5() oo- 414z460-

Z54[ ) Oqnne,Sgdnqdshb udqrtr Lncdk,Sgdnqdshb Bnmrdptdmbd) hm Sgd Knfhb] Xd]pannj 1..6)

L- Odkhr) dc-) Ehknrn�]) 1..7-

Z55[ ) Sgd B‘sdfnqhb‘k ‘mc sgd Gxonsgdshb‘k/ : Bqhshptd ne Rnld Etmc‘ldms‘k :rrtloshnmr

ne Rs‘mc‘qc Rdl‘mshbr ) Rxmsgdrd) 076 ’1.01() oo- 814z831-

Z56[ ) Oqnne,sgdnqdshb T‘khchsx a‘rdc nm Dkhlhm‘shnm Qtkdr) hm Vgx hr sghr ] Opnne:

Edrsrbgphes enp Kthy B]pknr Odpdhp]) Bnkkdfd Otakhb]shnmr) 1.04-

Z57[ ) Oqnne,Sgdnqdshb Rdl‘mshbr) hm Sgd Rs]menpc Dmbxbknodch] ne Oghknrnogx) D- M- Y]ks])

dc-) Lds]ogxrhbr Qdrd]pbg K]a) Rs]menpc Tmhudprhsx) Rophmf 1.07 dc-) 1.07-

Z58[ N- Rbgqndcdq,Gdhrsdq Ymc S- NhdbgY) :snlhb Rxrsdlr hm Oqnne,Sgdnqdshb Rdl‘mshbr/ Svn

:ooqn‘bgdr) hm Dohrsdlnknfx) Jmnvkdcfd ]mc sgd Hlo]bs ne Hmsdp]bshnm) fi?mfdk Mdonlt,

bdmn Edpmfi]mcdy) N- O- L]pshmr) ]mc I- Qdclnmc) dcr-) Rophmfdp Udpk]f) 1.05-

Z6.[ Q- ?- Rddkx) Gxodqcnbsqhmdr) M‘stq‘k Cdctbshnm ‘mc sgd Adbj bnmchshnm) L]sgdl]shb]k Knfhb

Pt]psdpkx) 18 ’0872() oo- 4.4z431-

Z60[ V- RsYeenqc) Oqnne,Sgdnqdshb Rdl‘mshbr ‘mc Hmpthrhshud Knfhb) Intpm]k ne Oghknrnoghb]k

Knfhb) ’1.10(-

Z61[ V- RsYeenqc Ymc U- MYrbhldmsn) Enkknvhmf ‘kk sgd Qtkdr/ Hmsthshnmhrshb Bnlokdsdmdrr

enq Fdmdq‘khydc Oqnne,sgdnqdshb T‘khchsx ) ?m]kxrhr) ’1.12(-

Z62[ S- Rsqdhbgdq) Bnqqdbsmdrr ‘mc Bnlokdsdmdrr ne ‘ B‘sdfnqhb‘k Rdl‘mshbr ne sgd B‘kbtktr ne

Bnmrsqtbshnmr ) OgC sgdrhr) Tmhudprhsx ne O]rr]t) 0877-

Z63[ L- D- RyYan) dc-) Sgd Bnkkdbsdc O‘odqr ne Fdqg‘qc Fdmsydm) Mnpsg,Gnkk]mc Otakhrghmf

Bnlo]mx) 0858-

Z64[ M- SdmmYms) Dms‘hkldms ‘mc Oqnner) Opnbddchmfr ne sgd ?phrsnsdkh]m Rnbhdsx) 68 ’0867()

oo- 056z078-

Z65[ ) Bnqd Knfhb) Nwenpc Tmhudprhsx Opdrr) 1.06-

Z66[ G- VYmrhmf) Sgd hcd‘ ne ‘ oqnne,sgdnqdshb rdl‘mshbr ‘mc sgd ld‘mhmf ne sgd knfhb‘k nodq‘,

shnmr ) Rstch] Knfhb]) 53 ’1...() oo- 2z1.-
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CdoYqsldms ne Bnlotsdq Rbhdmbd´ Tmhudqrhsx Bnkkdfd Knmcnm´ Knmcnm VB.D 4AS´

TJ

Dl‘hk ‘ccqdrr9 XkdwXmcdp-fgdnpfght-07:tak-Xa-ti

Hmrshstsd ne Nghknrnogx´ Tmhudqrhsx ne Knmcnm´ Knmcnm VB.D 6GT´ TJ Ymc

CdoYqsldms ne Bnlotsdq Rbhdmbd Ymc CdoYqsldms ne Nghknrnogx´ Tmhudqrhsx Bnkkdfd

Knmcnm´ Knmcnm VB.D 4AS´ TJ

Dl‘hk ‘ccqdrr9 c-oxl:tak-Xa-ti


