4 ¨ 25� ´ , j , + ß W5, 5 S Lqwurgxfwlrq wr Vwdwlvwlfv=Hvwlp dwruv dqg wkhlu Surshuwlhv

41 Vxssrvh wkdw♭_�>///>♭_⋆ duh d udqgrp vdp soh iurp d Srlvvrq+ξ, glvwulexwlrq1 Ghfflqh vwdwlvwlfv W_� dqg W_2 e— W_� @ ß♭ @ 4 q ⋆⋃ ζ’ �

♭_ζ W_2 @v^2 @ 4 q ∗ 4 ⋆⋃ ζ’ �

+♭_ζ ∗ ß♭ ,^2

Vkrz wkdw H_{sA�} Ŵ_�‘ @H_{sA2} Ŵ_2‘ @ξ/ 51Ohwv^2_⋆ ghqrwh wkh vdp soh yduldqfh ghulyhg iurp d udqgrp vdp soh ri vl˝h q iurp Q+π>ϕ^2,/ vr wkdw

Y_⋆ @

+q ∗ 4,v^2_⋆

ϕ^2

⊃ ε^2_{⋆∋ �}/

Vkrz wkdw ∫ q ∗ 4+v^2_⋆ ∗ ϕ^2, ϕ^2 ∫ 5 ⌢∗↔ ♯ ⊃ Q+3>4, vr wkdw v^2_⋆^⌢∗↔ Q ] ϕ^2>

5ϕ^e q ∗ 4 ⌊

61 Vxssrvh wkdw♭_�>///>♭_⋆ duh d udqgrp vdp soh iurp d J d+δ>ϵ, glvwulexwlrq1 I lqg wkh p hwkrg ri p rp hqwvhvwlp dwruv ri δ dqg ϵ1

71Dq hvwlp dwru/ W/ lvdq xqeldvhg hvwlp dwruri ixqfwlrq χ+λ, ri sdudp hwhuλ li H_{sA} Ŵ‘@χ+λ, z khuh i_A lv wkh vdp solqj glvwulexwlrq ri W1 Wkh eldv/ e+W,/ dqg P hdq Vtxduhg Huuru/ P VH/ ri dq hvwlp dwruWri χ+λ, duh ghfflqhg uhvshfwlyho— e—

e+W, @H_{sA} Ŵ‘∗ χ+λ, P VH+W, @H_{sA} ^+W∗ χ+λ,,^2‘

Vxssrvh wkdw♭_�>///>♭_⋆ duh d udqgrp vdp soh iurp d Srlvvrq+ξ, glvwulexwlrq1 I lqg wkh p d–lp xp olnholkrrg hvwlp dwruri ξ/ dqg vkrz wkdwwklvhvwlp dwrulvxqeldvhg1Dovr/ fflqg wkh p d–lp xp olnholkrrg hvwlp dwruri χ+ξ, @h^{∋ b} @S^♭ @3‘/

81I lqg wkh p d–lp xp olnholkrrg hvwlp dwruvri wkh wkh xqnqrz q sdudp hwhuvlq wkh iroorz lqj suredelolw— ghqvlwlhvrq wkh edvlvri d udqgrp vdp soh ri vl˝h q1

+l, i_f +ı¿λ, @λı^{w∋ �}>3 ⋆ ı ⋆ 4>λ A 3/ +ll, i_f +ı¿λ, @+λ. 4,ı^{∋ w∋ 2}>4 ⋆ ı>λ A 3/

+lll, i_f +ı¿λ, @λ^2ı h–s ⟩ ∗ λı| >3 ⋆ ı>λ A 3/ +ly, i_f +ı¿λ, @5λ^2ı^{∋ fi}>λ ⪰ ı>λ A 3/

+y, i_f +ı¿λ, @ λ 5 h–s ⟩ ∗ λ⇕ı⇕| >∗ △ ⋆ ı ⋆ △ > λ A 3/ +yl, i_f +ı¿λ_�>λ_2, @ 4 λ_2 ∗ λ_� >λ_� ⪰ ı ⪰ λ_2/ +yll, i_f +ı¿λ_�>λ_2, @λ_�λ^{w�}_2 ı^{∋ w�∋ �}>λ_2 ⪰ ı> λ_�>λ_2 A 3/

P 5V4 H[ HUFLVHV9=sdjh 4 ri 5

5

91Vxssrvh wkdw♭^�>///>♭^⋆ duh d udqgrp vdp soh iurp wkh suredelolw— glvwulexwlrq z lwk sgi i^f +ı¿ξ>κ, @ξh_{∋ bEϱ∋ ϑø} ı A κ dqg ˝hur rwkhuz lvh1I lqg wkh p d–lp xp olnholkrrg hvwlp dwruv ri ξ dqg κ1

:1Vxssrvh wkdw♭^�>///>♭^⋆ duh d udqgrp vdp soh iurp wkh suredelolw— glvwulexwlrq z lwk sgi i^f +ı¿λ, @ 4 λ h_{∋ ϱ⇀w} ı A 3/ Vkrz wkdwwkh vdp soh p hdq ß♭ lv dq xqeldvhg hvwlp dwru ri λ1 Vkrz dovr wkdw/ li udqgrp yduldeoh ♮^� lv ghfflqhg dv♮^� @p lq⟩♭^�>///>♭^⋆ | wkhq udqgrp yduldeoh ♯ @q♮^� lvdovr xqeldvhg iruλ1

;1Vxssrvh wkdw♭^�>///>♭^⋆ duh d udqgrp vdp soh iurp d Xqli rup +λ∗ 4>λ. 4, glvwulexwlrq1Vkrz wkdw wkh vdp soh p hdq ß♭ lv dq xqeldvhg hvwlp dwru ri λ1 Ohw♮^� dqg ♮^⋆ eh wkh vp doohvwdqg odujhvwrughu vwdwlvwlfv ghulyhg iurp ♭^�>///>♭^⋆ 1 Vkrz dovr wkdwudqgrp yduldeoh P @+♮^� . ♮^⋆ , ∂5 lv dq xqeldvhg hvwlp dwruri λ1

¡_W1 Dq hvwlp dwru Wiru ixqfwlrq χ+λ, ri λ lv wkh xqlirup o— p lqlp xp yduldqfh xqeldvhg hvwlp dwru/ ru

XP YXH/ ri χ+λ, li Wlvxqeldvhg iruχ+λ, dqg W_Wlvdq— rwkhuxqeldvhg hvwlp dwruri χ+λ, wkhq

Ydu^{sAW}Ŵ_W‘∼ Ydu^{sA} Ŵ‘ ir u dooλ ▽ Π

Lq wkh vlqjoh sdudp hwhu fdvh/ lwfdq eh vkrz q wkdw/ li Wlv dq xqeldvhg hvwlp dwru ri χ+λ, edvhg rq d udqgrp vdp soh ri vl˝h q iurp i^f / wkhq

Ydu^{sA} Ŵ‘ ∼ χ̂_≺+λ,‘_2 qH^{sf} ⌋⟩ C Cλ ⟩ orj i^f +♭ ¿λ,|

/^2⌈@ χ̂_≺+λ,‘_2 qH^{sf} ⌋ ⟩C+♭ ¿λ,|_2 ⌈ >vd— z khuh χ_≺+λ, lvwkh ffluvwsduwldoghulydwlyh ri χ+λ, z lwk uhvshfwwr λ1

Wklvlvwkh F udp hu0Udr Orz hu Er xqg rq wkh yduldqfhri dq xqeldvhg hvwlp dwru1Li dq hvwlp dwrufdq eh irxqg wkdwkdv wkh p lqlp xp yduldqfh/ wkhq wklv hvwlp dwru fdq eh uhjdughg dv wkh ˙ehvw%xqeldvhg hvwlp dwru1

Vxssrvhwkdw♭^�>///>♭^⋆ duhd udqgrp vdp sohiurp wkhd J hrp hwulf+λ, glvwulexwlrq1I lqg wkhp d–lp xp olnholkrrg hvwlp dwru/ W/ ri χ+λ, @4∂λ1 Vkrz wkdwWlv xqeldvhg iru χ+λ,/ dqg vkrz wkdw/ lq idfw/ Wlv wkh XP YXH ri χ+λ,/ e— fdofxodwlqj wkh Fudp hu0Udr orz hu erxqg lq wklv fdvh/ dqg vkrz lqj wkdwwklv erxqg lvdwwdlqhg dvwkh yduldqfh ri W1

43_W1Vxssrvh wkdw♭^�>///>♭^⋆ duh d udqgrp vdp soh iurp wkh d Q+3>λ, glvwulexwlrq1I lqg wkh p d–lp xp olnholkrrg hvwlp dwruri λ1Lvwklv hvwlp dwruxqeldvhg/ dqg li vr/ lvlwwkh XP YXH B1

441Vxssrvh wkdw♭^�>///>♭^⋆ duh d udqgrp vdp soh iurp d J d+5>ξ, glvwulexwlrq1

+l, I lqg wkh p d–lp xp olnholkrrg hvwlp dwruri ξ1

+ll, I lqg wkh p d–lp xp olnholkrrg hvwlp dwru/ ghqrwhg Wvd— / ri χ @4∂ξ1

+lll, I lqg H^{sA} Ŵ‘ dqg H^{sA} ⌋ W_2 ⌈ 1 Suryh wkdwW_σ∗↔ χ dvq ∗↔ △ 1

P 5V4 H[ HUFLVHV9=sdjh 5 ri 5