q”yz aia‘ – zeveawd zxez qxew

(10.8.2000 ,2 dqxb) zenverk mixceq :’g wxt

.epnn ohw xceq s‘l dnver deey epi‘y xceql ‘xwp dpen xceqdpen xceq dpen xceq mya .dxcbddxcbd dxcbd .152 .β ≤ α ,cigi β dpen xceql dnver deey α xceq lk .htynhtyn htyn .153 deey α ik α-l deey e‘ ohw ‘ede dfk β xceq miiw .α-l dnver deey ‘edy ixrfnd xceqd β idi .dgkeddgked dgked ,α-l dnver deey did γ mb f‘ γ < β -l dnver deey did ‘ed eli‘ ik ,dpen xceq ‘ed β .envrl dnver .β zeixrfnl cebipa .dpen xceq ‘ed iteq xceq lk .‘ .htynhtyn htyn .154 .dpen xceq ‘ed ω .a .ileab xceq ‘ed iteqpi‘ dpen xceq lk .b dnver deey epi‘ ‘ed ’‘32 itle ,ziteq dveaw ‘ed n .β ⊊ n f‘ β < n-e iteq xceq n m‘ .‘ .dgked .β-l dnver deey epi‘ okle ely ynn ziwlg dveawl ,ziteq dveaw ‘ed ok lre iteq xceq ‘ed ω-n ohw xceq lky cera ziteqpi‘ dveaw ‘id ω 38 itl .a .ω-l dnver zeey dpi‘ ’a30 itly .β ≥ ω okle ,iteqpi‘ β mbe α = s(β) miiw .dpen epi‘ α ik d‘xpe iteqpi‘ awer xceq α idi .b dnver deey α = s(β) = β ∪ {β} = ω ∪ (β \ ω) ∪ {β} okle ,ω ∪ {β} ∼ ω ,epgkedy itk ,okl .α-n ohwd ,β = ω ∪ {β \ ω} -l zpzip A dveaw lk ,aehd xcqd htyn itl ,f‘ dxigad zneiqw‘ z‘ migipn ep‘ m‘ .dnverd byendnverd byen dnverd byen .155 dnver zeey A okl dly xcqd qetih oial dxecq dveaw oia oeinic zwzrd zniiwy oeeikn .ahid xeciql xzei miwewf eppi‘ okl .el dnver deey xcqd qetihy cigid dpend xceql mb okle ,dly xcqd qetihl ‘edy cigid xceqd dpenk x dveaw ly |x| dnverd z‘ xicbdl mileki ep‘ ‘l‘ dnverd zeneiqw‘l .mihtyn od 62-e 61 ly (2)-e (1) zeneiqw‘d z‘f dxcbd xeare ,x-l dnver deey dveaw x m‘y xn‘py jka (2) z‘ aigxp ‘l‘ dnverd zeneiqw‘ lr xzeep ‘l dxigad zneiqw‘ xcrda ‘edy dpend xceqd ‘ed |x| f‘ (edylk xceql dnver zeey ‘id x-y jkl lewy dfe) aeh xeciql zpzipd .x-l dnver deey α ⪯ β mm‘ xnelk ,mipenk α < β mm‘ mixceqk α < β f‘ mipen mixceq α, β m‘ .htynhtyn htyn .156 .α ≉ β -e .dpen xceq α ik ,okzi ‘l dfe ,β ≈ α okle β ⪯ α mb f‘ ik β < α okzi ‘l f‘ α ⪯ β m‘ .dgkeddgked dgked lkl okl .dpen xceq ‘ed ,144 itl dfk miiwe ,α ⪯̸ A miiwnd α ixrfnd xceqd A dveaw lkl .htynhtyn htyn .157 .epnn lecbd α dpen xceq miiw β xceq .A zxigal cebipa ,α ⪯ A mb did α ≈ γ did eli‘ .γ ⪯ A miiw α zeixrfn itl f‘ ,γ < α idi .dgkeddgked dgked .dpen xceq ‘ed dly ⋃ A oeilrd mqgd mipen mixceq ly A dveaw lkl .htynhtyn htyn .158 oeeikn f‘e edylk β < α idi ,α ∉ A m‘ .yxcpk ‘ed ⋃ A = α f‘ α ∈ A m‘ . ⋃ A = α onqp .dgkeddgked dgked itl ,f‘ γ ⊆ α -y oeeikne α ⪯ γ did f‘ α ≈ β did eli‘ .β ∈ γ -y jk γ ∈ A miiw β ∈ α = ⋃ A-y ,dpen xceq ‘ed γ-y dgpdl cebipa ,γ ≈ β < γ did α ≈ β -y oeeikne γ ≈ α did oiihypxa xehpw htyn .A ly xai‘ ezeida xceqd ‘ed ℵ_{α+1} α xceq lkl ,ℵ_0 = ω :onwlck diqxewxa mixceqd lr ℵ divwpet xicbp .dxcbddxcbd dxcbd .159 itl dpen xceq edf) ℵ_β = ⋃ {ℵ_α | α < β} β ileab xceq lkle ,(156 itl dfk miiw) ℵ_α -l awerd dpend .(158 epxcbd o‘k ik ,diipnd zepa zeveawd ly dnverk ℵ_0-a eply yeniyd mr iawr ‘ed eply igkepd gepind .dipn za dveaw lkl dnver deey ‘edy dpend xceqd ‘ed ω-e ω-k ℵ_0 z‘ β ileab xceq lkle F (α + 1) > F (α) α xceq lkly jk divwpet F : On → On idz .‘ .htynhtyn htyn .160 .dler divwpet F f‘ α < β lkl F (β) ≥ F (α) .F (α) ≥ α miiw α xceq lkl f‘ dler divwpet F : On → On idz .a oeeikn .γ = β + 1 idi awer γ m‘ .F (α) < F (γ) f‘ α < γ m‘ ik γ lr divwecpi‘a gikep .‘ .dgkeddgked dgked ,α + 1 < γ mb f‘ ileab γ m‘ .F (α) ≤ F (β) < F (γ) ,divwecpi‘d zgpd itl ,okle α ≤ β miiw α < γ -y .F (α) < F (α + 1) ≤ F (γ) ,F lr epzgpd itl okle ,divwecpi‘d zgpd itl ,miiw α = β + 1 -l .F (0) ≥ 0 ik xexa α = 0 -l .α lr divwecpi‘a .a zgpd itl ,miiw ileab α-l .F (α) ≥ α okl β-l awerd xceqd ‘ed α -y oeeikne ,F (α) > F (β) ≥ β .F (α) ≥ α okle F (α) ⊇ α jk .β < α lkl F (α) > F (β) ≥ β ,divwecpi‘d .dler divwpet ‘id ℵ .‘ .dpwqndpwqn dpwqn .161 .ℵ_α ≥ α ,α xceq lkl .a .miiteqpi‘d mipend mixceqd lk zwlgn ‘ed ℵ geeh .htynhtyn htyn .162 m‘ .ℵ_β ≥ γ -y jk ixrfn β xceq miiw okl ,ℵ_γ ≥ γ ’a161 itl .iteqpi‘ dpen xceq γ idi .dgkeddgked dgked m‘ .γ = ℵ_0 ∈ Range(α) jke γ = ω iteqpi‘ γ-y oeeikne ,γ ≤ ℵ_0 = ω ik ‘ed xac ly eyexit β = 0 okle ℵ_α-n lecbd ixrfnd dpen xceqd edf ℵ_{α+1} zxcbd itle ℵ_α < γ miiw β zxcbd itl f‘ β = α + 1 β zxiga itl f‘ ileab β m‘ .γ = ℵ_β ∈ Range(α) okl ℵ_β ≥ γ β zxiga itly oeeikn .ℵ_b = ℵ_{α+1} ≤ γ .γ = ℵ_b ∈ Range(ℵ) okl .ℵ_β = ⋃ {ℵ_α | α < β} ≤ γ okle ,ℵ_α < γ α < β lkl miiw .ℵ_α · 2 = ℵ_α ,zexg‘ milinae ,ℵ_α + ℵ_α = ℵ_a α lkl .htynhtyn htyn .163 ,aeh xcq edf ik ze‘xl lw .il‘ny ipelin xcqa ℵ_α × 2 dveawd z‘ xcqp .α lr divwecpi‘a .dgkeddgked dgked β < ℵ_α -y okid δ = F (β, i) f‘ ,δ < γ idi .γ xceq lr z‘f dveaw ly F oeinic zwzrd zniiw okle lr ‘ide xcq zxney ‘id F -e zeid .ipelind xcqa ⟨β, i⟩ befl mincewd zebefd zveaw W idz .i < 2 -e iteq β m‘ .W ⊆ (β + 1) × 2 ik xexa .|W | < ℵ_α ik d‘xp .δ lr W ly r”gg dwzrd ‘id F ↾ W okl γ okle ,λ < α xear |β| = ℵ_λ β < ℵ_α -y oeeikn f‘ iteqpi‘ β m‘ .|W | < ω ≤ ℵ_α miiwe ziteq W mb f‘ .|W | ≤ |β + 1| · 2 = ℵ_λ · 2 okl W ⊆ (β + 1) × 2 -y oeeikne ,(156 itl ,lynl) |β + 1| = |β| = ℵ_λ mb ,λ < α xear |W | ≤ ℵ_λ e‘ |W | < ω ,dxwn lka ,jk .|W | ≤ ℵ_λ okl ,ℵ_λ · 2 = ℵ_λ divwecpi‘d zgpd itl .ℵ_α · 2 = ℵ_α o‘kne ,ℵ_α · 2 ≤ ℵ_α okl ,Range F = γ ≤ ℵ_α epgked jk .δ < ℵ_α okl δ ≈ W -y oeeikne .ℵ_α + ℵ_β = ℵ_{max(α,β)} α, β lkl .dpwqndpwqn dpwqn .164 :i”r xcbend A × A lr qgid <^∗ idi .ahid dxecq dveaw ⟨A, <⟩ idz .dnldnl dnl .165 m‘ e‘ ( < xcqa ,b-e a oian lecbd ‘ed max(a, b) -y okid) max(x, y) < max(z, u) m‘ ⟨x, y⟩ <^∗ ⟨z, u⟩ x = y m‘ e‘ x < y m‘ xnelk ,il‘nyd ipelind xcqa ⟨z, u⟩ -l mcew ⟨x, y⟩ -e max(x, y) = max(z, u) .z < u -e .A × A lr aeh xcq ‘ed <^∗ f‘ .ℵ_α · ℵ_α = ℵ_α α lkl .htynhtyn htyn .166 dveaw ly oeinicd zwzrd F idze ,165 ly <^∗ xcqa ℵ_α × ℵ_α z‘ xcqp .α lr divwecpi‘a .dgkeddgked dgked W idze ,ζ = max(β, η) + 1 idi .β, η < ℵ_a -y okid δ = F (β, η) f‘e δ < γ idi .γ xceq lr z‘f m‘ .ziteq W mb f‘ iteq ζ m‘ .W ⊆ ζ × ζ f‘e ,<^∗ xcqa ⟨β, η⟩ -l mincewd ℵ_α × ℵ_α ixai‘ zveaw f‘e ,edylk λ < α xear |ζ| = ℵ_λ okle ζ < ℵ_α miiw ζ = η + 1 e‘ ζ = β + 1 -y oeeikn f‘ iteqpi‘ ζ ,dxwn lka ,jk .|W | ≤ ℵ_λ < ℵ_α okle ℵ_λ · ℵ_λ = ℵ_λ divwecpi‘d zgpd itl .|W | ≤ |ζ| · |ζ| = ℵ_λ · ℵ_λ zprh zraep dfne ,ℵ_α · ℵ_α ≤ ℵ_α okle ,Range F = γ ≤ ℵ_α okl .δ < ℵ_α okle |δ| < ℵ_α okle |W | < ℵ_α .htynd .ℵ_α · ℵ_β = ℵ_{max(α,β)} α, β lkl .dpwqndpwqn dpwqn .167