¨ 25� G, j , + ß W5, 5O, , A fi G5ȷ wNAWȷ Π 5

4 +d, Wr fdofxodwh wkh p ji

P_♯ +w, @H_{i ♯} ^h^{w♯} ‘@ ⊎_△ ∗ △ h^{℘w} 4 ∫ 5τ h–s ⟩ ∗ ℘^5 5 / g℘ @h^{w5 ∂5} ⊎_△ ∗ △ 4 ∫ 5τ h–s ⟩ ∗ +℘ ∗ w,^5 5 / g℘

@h^{w5 ∂5} ⊎_△ ∗ △ 4 ∫ 5τ h–s ⟩ ∗ x^5 5 / gx @h^{w5 ∂5} frp sohwlqj wkh vt xduh lq ℘/ dqg wkhq vhwwlqj x @℘ ∗ w/ dvwkh lqwhj udqg lvd sgi1 Qrz / xvlqj wkh wudqvirup dwlrq wkhruhp iru xqlyduldwh/ 404 wudqvirup dwlrqv z h kdyh ♭ @ π . 4 ξ ♯ ⇓ ⇔ ♯ @ ξ+♭ ∗ π,/ vr i_♭ +ı, @i_♯ +ξ+ı ∗ π,, ξ @ ξ ∫ 5τ h–s ⟩ ∗ ξ^5 5 +ı ∗ π,^5 / ı ▽ U Wr fdofxodwh wkh p j i ri ♭ / xvh wkh h–shfwdwlrq uhvxowjlyhq lq ohfwxuhv

P_♭ +w, @H_{i ♯} ⌋ h^{w+π. ♯ ∂ξ,} ⌈ @h^{πw}P_♯ +w∂ξ, @h–s ⟩ πw. w^5 5ξ^5 /

Wkh h–shfwdwlrq ri ♭ lv

H_{i ♭} ^♭ ‘ @ ⊎_△ ∗ △ ıi_♭ +ı, gı @ ⊎_△ ∗ △ ı ] ξ^5 5τ ⌊_{4∂5} h–s ⟩ ∗ ξ^5 5 +ı ∗ π,^5 / gı

@ ⊎_△ ∗ △ ] π . wξ^{∗ 4} ⌊] ξ^5 5τ ⌊_{4∂5} h–s ⟩ ∗ w^5 5 / ξ^{∗ 4} gw w@ξ+ı ∗ π,

@π ⊎_△ ∗ △ ] 4 5τ ⌊_{4∂5} h–s ⟩ ∗ w^5 5 / gw. ξ^{∗ 4} ⊎_△ ∗ △ w ] 4 5τ ⌊_{4∂5} h–s ⟩ ∗ w^5 5 / gw @π dvwkh ffluvwlqwhj udolv4/ dqg wkh vhfrqg lqwhj udolv˝hur/ dvwkh lqwhj udqg lvdq RGG ixqfwlrq derxw˝hur1 Khqfh

H_{i ♭} ^♭ ‘ @π dqg qrwh wkdwlwlv jhqhudoo— wuxh wkdwli d sgi lv v— p p hwulf derxwd sduwlfxodu ydoxh/ wkhq wkdwydoxh lv wkh h–shfwdwlrq +li wkh h–shfwdwlrq lqwhj udolvfflqlwh,1 Dowhuqdwho— / frxog xvh wkh p ji uhvxowwkdwvd— v

H_{i ♭} ^♭ ‘@ g gv ⟩P_♭ +v,|_{v@3} @P^{+4,}_♭ +3,

vd— / vr wkdw H_{i ♭} ^♭ ‘@ g gv ⟩ h–s ⟩ πv. v^5 5ξ^5 / / v@3 @ ⟩ ) π . v ξ^5 [ h–s ⟩ πv. v^5 5ξ^5 / / v@3 @π Wkh h–shfwdwlrq ri j +♭ , @h^♭ lv

H_{i ♭} ĵ +♭ ,‘ @ ⊎_△ ∗ △ j +ı,i_♭ +ı, gı @ ⊎_△ ∗ △ h^ı ] ξ^5 5τ ⌊_{4∂5} h–s ⟩ ∗ ξ^5 5 +ı ∗ π,^5 / gı

@ ⊎_△ ∗ △ h–s ⟩ π . wξ^{∗ 4} | ] ξ^5 5τ ⌊_{4∂5} h–s ⟩ ∗ w^5 5 / ξ^{∗ 4} gw vhwwlqj w@ξ+ı ∗ π,

@ ] 4 5τ ⌊_{4∂5} ⊎_△ ∗ △ h–s ⟩ π . wξ^{∗ 4} ∗ w^5 5 / gw@ ] 4 5τ ⌊_{4∂5} ⊎_△ ∗ △ h–s ⟩ ∗ 4 5 ] w^5 ∗ 5wξ^{∗ 4} ∗ 5π ⌊/ gw ¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i � LuS

Frp sohwlqj wkh vt xduh lq wkh h–srqhqw/ z h kdyh ] w_5 ∗ 5wξ_{∗ 4} ∗ 5π ⌊ @ ] w∗ ξ_{∗ 4} ⌊^5 ∗ ] 5π . ξ_{∗ 5} ⌊ dqg khqfh

H^{i ♭} ĵ +♭ ,‘ @ ] 4 5τ ⌊^{4∂5} ⊎^△ ∗ △ h–s ⟩ ∗ 4 5 ] w∗ ξ_{∗ 4} ⌊^5 . ] π . 4 5ξ_5 ⌊ / gw

@h–s ⟩ π . 4 5ξ_5 / ⊎^△ ∗ △ ] 4 5τ ⌊^{4∂5} h–s ⟩ ∗ 4 5 ] w∗ ξ_{∗ 4} ⌊^5/ gw@h–s ⟩ π . 4 5ξ_5 / dvwkh lqwhjudolv ht xdowr 4/ dvlwlvwkh lqwhj udori d sgi irudoofkrlfhv ri ξ/

+e, Li ♮ @h_♭ / vr ^ @U_. / dqg iurp ffluvwsulqflsohvz h kdyh

I^♮ +ȷ , @S ^♮ ⪰ ȷ ‘@S ⌋ h_♭ ⪰ ȷ ⌈ @S ^♭ ⪰ orj ȷ ‘@I^♭ +orj ȷ , @⇔ i^♮ +ȷ , @i^♭ +orj ȷ , 4 ȷ ȷ A 3 Qrwh wkdwwkh ixqfwlrq j +w, @h_w lv d p rqrwrqh lqfuhdvlqj ixqfwlrq/ z lwk j_{∗ 4}+w, @orj w/ vr wkdwz h fdq xvh wkh j hqhudouhvxowgluhfwo— / wkdwlv i^♮ +ȷ , @i^♭ +j_{∗ 4}+ȷ ,, M+ȷ , z khuh M+ȷ , @ \ \g gw ⟩ j_{∗ 4}+w, | w@ȷ \ \@ \ \g gw ⟩orj w|^{w@ȷ} \ \@ 4 ȷ Khqfh i^♮ +ȷ , @ 4 ȷ ] ξ_5 5τ ⌊^{4∂5} h–s ⟩ ∗ ξ_5 5 +orj ȷ ∗ π,_5 / ȷ A 3/ I ruwkh h–shfwdwlrq/ z h kdyh iurp ffluvwsulqflsohv

H^{i ♮} ^♮ ‘ @ ⊎^△ 3 ȷ i^♮ +ȷ , gȷ @ ⊎^△ ∗ △ ȷ 4 ȷ ] ξ_5 5τ ⌊^{4∂5} h–s ⟩ ∗ ξ 5 +orj ȷ ∗ π,_5 / gȷ

@ ⊎^△ ∗ △ ] ξ_5 5τ ⌊^{4∂5} h–s ⟩ ∗ ξ_5 5 +w∗ π,_5 / h_wgw @ h–s ⟩ π . 4 5ξ_5 / z khuh w@ orj ȷ / dv wkh lqwhj udo lv suhflvho— wkh rqh fduulhg rxwderyh1 Wklv looxvwudwhv wkh wudqvirup d0 wlrq2h–shfwdwlrq uhvxowwkdw/ li ♮ @j +♭ ,/ wkhq

H^{i ♮} ^♮ ‘@H^{i ♭} ĵ +♭ ,‘

+f, Li W@♯_5/ wkhq iurp ffluvwsulqflsohv

I^W+w, @S^W⪰ w‘@S^♯_5 ⪰ w‘@S^ ∗ ∫ w⪰ ♯ ⪰ ∫ w‘ @⇔ i^W+w, @ 4 5 ∫ w ⌋ i^♯ + ∫ w, . i^♯ +∗ ∫ w, ⌈ @ 4 ∫ 5τ w_{∗ 4∂5} h–s ⟩ ∗ w 5 / wA 3 dqg khqfh

P^W+w, @H^{i W}^h_{wW} ‘@ ⊎^△ ∗ △ h_{wı}i^W+ı, gı @ ⊎^△ ∗ △ h_{wı} 4 ∫ 5τı h–s √ ∗ ı 5 √ gı @ ⊎^△ 3 4 ∫ 5τı h–s ⟩ ∗ +4∗ 5w,ı 5 / gı

@ ] 4 4∗ 5w ⌊^{4∂5} ⊎^△ 3 4 ∫ 5τȷ h–s √ ∗ ȷ 5 √ gȷ @ ] 4 4∗ 5w ⌊^{4∂5} z khuh ȷ @+4∗ 5w,ı/ dv wkh lqwhjudqg lv d sgi1

¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i 2 LuS

51 E— ghfflqlwlrq ri p j iviru glvfuhwh yduldeohv/ z h fdq ghgxfh lp p hgldwho— wkdw/ dv

P_♭ +w, @ △⋃ ı@∗ △ h^{wı} i_♭ +ı,

S^♭ @ı ‘ lvmxvwwkh frhȷ flhqwri h^{wı} lq wkh h–suhvvlrq iruP_♭ / dqg khqfh S^♭ @4 ‘ @4∂;/ S^♭ @5 ‘@4∂7 dqg S^♭ @6 ‘@8∂;1Dovr/ z h kdyh H_{i ♭} ^♭^u ‘@P^{+u,}_♭ +3,/ vr wkdw

H_{i ♭} ^♭ ‘ @P^{+4,}_♭ +3, @ 4 ; . 5 4 7 . 6 8 ; @ 8 5 H_{i ♭} ^♭^5 ‘@P^{+5,}_♭ +3, @ 4 ; . 7 4 7 . ¡ 8 ; @ 5: 7 @⇔ Ydu_{i ♭} ^♭ ‘ @H_{i ♭} ^♭^5 ‘∗ ⟩H_{i ♭} ^♭ ‘|^5 @ 4 5 61Fdq lghqwli— wkdw♭ ⊃ Elq+q>λ,/ exwlq dq— fdvh/

P_♭ +w, @+4∗ λ. λh^w,^q @+4. +h^w∗ 4,λ,^q @ ] 4. λ ] w. w^5 5$ . w^6 6$ . /// ⌊ ⌊_q

dqg iurp wkh p ji ghfflqlwlrq H_{i ♭} ^ ♭^u ‘ lv u$wlp hv wkh frhȷ flhqwri w^u lq wklv h–sdqvlrq1 Glȷ fxowwr lghqwli— wklv jhqhudo whup / exwfdq hdvlo— lghqwli— wkh frhȷ flhqwri wdv qλ @ H_{i ♭} ^ ♭ ‘/ dqg wkh frhȷ flhqwri w^5 dv qλ. q+q ∗ 4,λ^5 @H_{i ♭} ^♭^5 ‘ hwf1

71I ruwklvsgi/

P_♭ +w, @ ⊎_△ ∗ △ h^{wı} i_♭ +ı, gı @ ⊎_△ ∗ 5 h^{wı} h^{∗ +ı. 5,} gı @h^{∗ 5} ⊎_△ ∗ 5 h^{∗ +4∗ w,ı} gı

@ h^{∗ 5} 4∗ w ⊎_△ ∗ 5+4∗ w, h^{∗ ȷ} gȷ @ h^{∗ 5} 4∗ w ⌋ ∗ h^{∗ ȷ} ⌈_△ ∗ 5+4∗ w, @ h^{∗ 5w} 4∗ w w⋆ 4 Qrz P^{+4,}_♭ +w, @ h^{∗ 5w} +4∗ w,^5

+5w∗ 4, P^{+5,}_♭ +w, @ h^{∗ 5w} +4∗ w,^6 ⌋ 4. +5w∗ 4,^5 ⌈

vr wkdwP^{+4,}_♭ +3, @∗ 4 @H_{i ♭} ^♭ ‘ dqg P^{+5,}_♭ +3, @5 @H_{i ♭} ^♭^5 ‘@⇔ Ydu_{i ♭} ^♭ ‘@4

81Z h kdyh N_♭ +w, @orj P_♭ +w,/ khqfh

N^{+4,}_♭ +w, @ g gv ⟩ N_♭ +w,|_{v@w}@ g gv ⟩orj P_♭ +w,|_{v@w}@

P^{+4,}_♭ +w, P_♭ +w,

@⇔ N^{+4,}_♭ +3, @

P^{+4,}_♭ +3, P_♭ +3,

@H_{i ♭} ^♭ ‘

dvP_♭ +3, @41Vlp loduo—

N^{+5,}_♭ +w, @

P_♭ +w,P^{+5,}_♭ +w, ∗ √ P^{+4,}_♭ +w,

√_5

⟩P_♭ +w,|^5

@⇔ N^{+5,}_♭ +3, @

P_♭ +3,P^{+5,}_♭ +3, ∗ √ P^{+4,}_♭ +3,

√_5

⟩ P_♭ +3,|^5

@H_{i ♭} ^♭^5 ‘∗ ⟩ H_{i ♭} ^♭ ‘|^5 @

dqg khqfh N^{+5,}_♭ +3, @Ydu_{i ♭} ^♭ ‘

91Hdv— wr vhh wkdwi_{♭ >♮} +ı>ȷ , @i_♭ +ı,i_♮ +ȷ ,/ z lwk ^^{+5,} @^ ⋄ ^ / vr ♭ dqg ♮ duh lqghshqghqw/ z khuh

i_♭ +ı, @ ∫ f 5^ı ı$ i_♮ +ȷ , @ ∫ f 5^ȷ ȷ $ dqg △⋃ ı@3 i_♭ +ı, @4 @⇔ ∫ f @h^{∗ 5} +p duj lqdo p dvv ixqfwlrqv p xvwkdyh lghqwlfdo irup v dv mrlqwp dvv ixqfwlrq lv v— p p hwulf lq ı dqg ȷ , dv wkh vxp p dwlrq lv lghqwlfdowr wkh srz huvhulhv h–sdqvlrq ri h^℘ dw℘ @5 li ∫ f @h^{∗ 5}1 ¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i fi LuS

: 1I^{♭ >♮} lv frqwlqxrxvdqg qrq ghfuhdvlqj lq ı dqg ȷ / dqg olp ı∗↔ ∗ △ I ♭ >♮ +ı>ȷ , @ olp ȷ ∗↔ ∗ △ I ♭ >♮ +ı>ȷ , @3 olp ı>ȷ ∗↔ △ I ♭ >♮ +ı>ȷ , @4 vr I^{♭ >♮} lvd ydolg fgi/ dqg i^{♭ >♮} +ı>ȷ , @ C_5 Cw^4Cw^5 ⟩ I^{♭ >♮} +w^4>w^5,|^{w4 @ı>w5 @ȷ} @ h_{∗ ı} τ+4. ȷ_5,

@i^♭ +ı,i^♮ +ȷ , vr dv ^_{+5,} @U_. ⋄ U/ ♭ dqg ♮ duh lqghshqghqw1

; 1Wkh irup ri wkh mrlqwudqjh ^_{+5,} lvwkh nh— srlqw¿z h kdyh ^_{+5,} @⟩ +ı>ȷ , = ı A 3>3 ⋆ ȷ ⋆ h–s ⟩ ∗ ϵı_δ || / dqg khqfh i^♭ +ı, @ ⊎^△ ∗ △ i^{♭ >♮} +ı>ȷ , gȷ @ ⊎^h∗ ϵ ı_δ 3 fı_{δ ∗ 4} gȷ @fı_{δ ∗ 4} h–s ⟩ ∗ ϵı_δ | ı A 3

@⇔ I^♭ +ı, @ ⊎^ı ∗ △ i^♭ +w, gw@ ⊎^ı 3 fw_{δ ∗ 4} h–s ⟩ ∗ ϵw_δ | @ f δϵ +4∗ h–s ⟩∗ ϵı_δ |, vr wkdwf @δϵ1Vlp loduo— / ohwwlqj j +ȷ , @⟩∗ orj ȷ ∂ϵ|_{4∂δ} / z h kdyh 3 ⋆ ı ⋆ j +ȷ , dv3 ⋆ ȷ ⋆ h–s ⟩∗ ϵı_δ |/ dqg i^♮ +ȷ , @ ⊎^△ ∗ △ i^{♭ >♮} +ı>ȷ , gı @ ⊎^{j +ȷ ,} 3 fı_{δ ∗ 4} gı @ f δ ⟩j +ȷ ,|_δ @∗ orj ȷ 3 ⋆ ȷ ⋆ 4

¡1+l, Li ^_{+5,} @+3>4, ⋄ +3>4, lv wkh +mrlqw, udqj h ri yhfwruudqgrp yduldeoh +♭ >♮ ,1 Z h kdyh i^{♭ >♮} +ı>ȷ , @fı+4∗ ȷ , 3 ⋆ ı ⋆ 4>3 ⋆ ȷ ⋆ 4 vr wkdw i^{♭ >♮} +ı>ȷ , @i^♭ +ı,i^♮ +ȷ , dqg ^_{+5,} @^ ⋄ ^ z khuh ^ dqg ^ duh wkh udqjhvri ♭ dqg ♮ uhvshfwlyho— / dqg i^♭ +ı, @f^4ı dqg i^♮ +ȷ , @f^5+4∗ ȷ , +4, iru vrp h frqvwdqwv vdwlvi— lqj f^4f^5 @f1 Khqfh/ wkh wz r frqglwlrqv iru lqghshqghqfh duh vdwlvfflhg lq +5,/ dqg ♭ dqg ♮ duh lqghshqghqw1

+ll, Z h p xvwkdyh^△ ⊎ ∗ △ △⊎ ∗ △ i^{♭ >♮} +ı>ȷ , gıgȷ @4 ≜ f_{∗ 4} @ 4⊎ 3 4⊎ 3 ı+4∗ ȷ , gıgȷ @4 dqg dv^4 ⊎ 3 4⊎ 3 ı+4∗ ȷ , gıgȷ @ 4⊎ 3 ı gı 4⊎ 3 +4∗ ȷ , gȷ @ 4 5 ⋄ 4 5 @ 4 7 z h kdyh f @71

+lll, Z h kdyh D @ ⟩+ı>ȷ , = 3 ⋆ ı ⋆ ȷ ⋆ 4| / dqg khqfh/ uhfdoolqj wkdwwkh mrlqwghqvlw— lv rqo— qrq0˝hur z khq ı ⋆ ȷ / z h ffluvwffl– d ȷ dqg lqwhjudwh gı rq wkh udqjh +3>ȷ ,/ dqg wkhq lqwhj udwh gȷ rq wkh udqj h +3>4,/ wkdwlv

S^♭ ⋆ ♮ ‘ @ ⊎ D ⊎ i^{♭ >♮} +ı>ȷ , gıgȷ @ ⊎^4 3 ⟩ ⊎^ȷ 3 7ı+4∗ ȷ , gı / gȷ @ ⊎^4 3 ⟩ ⊎^ȷ 3 ı gı / 7+4∗ ȷ , gȷ

@ ⊎^4 3 5ȷ_5+4∗ ȷ , gȷ @ ⌋ 5 6 ȷ_6 ∗ 4 5 ȷ_7

⌈^4 3 @ 4 9 ¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i e LuS

431 Wkh mrlqwsgi ri ♭ dqg ♮ lvj lyhq e— i_{♭ /♮} +ı>ȷ , @57ıȷ ı A 3>ȷ A 3>ı . ȷ ⋆ 4 dqg ˝hur rwkhuz lvh/ wkh p dujlqdosgi i_♭ lvj lyhq e—

i_♭ +ı, @ ⊎_△ ∗ △ i_{♭ >♮} +ı>ȷ , gȷ @ ⊎_{4∗ ı} 3 57ıȷ gȷ @57ı ⌋ ȷ^5 5 ⌈_{4∗ ı} 3 @45ı+4∗ ı,^5 3 ⋆ ı ⋆ 4 dvwkh lqwhjudqg lvrqo— qrq0˝hur z khq 3 ⋆ ı . ȷ ⋆ 4 @⇔ 3 ⋆ ȷ ⋆ 4∗ ı iruffl–hg ı 441+d, Z h kdyh C^5 Cw_4Cw_5 ⟩ I_4+w_4>w_5,|_{w4 @ı>w5 @ȷ} @∗ h^{∗ ı∗ ȷ} ⋆ 3 rq wkh vshflfflhg udqj h ri ♭ dqg ♮ / vr I_{♭ >♮} lv qrwd ydolg fgi/ dvwklvsduwldoghulydwlyh p xvweh qrq0qhjdwlyh1 +e, Z h kdyh C^5 Cw_4Cw_5 ⟩ I_5+w_4>w_5,|_{w4 @ı>w5 @ȷ} @ h^{∗ ȷ} 3 ⪰ ı ⪰ ȷ h^{∗ ı} 3 ⪰ ȷ ⪰ ı z klfk lv qrq0qhjdwlyh hyhu— z khuh1 Qrwh wkdw/ I_5+ı>3, @I_5+3>ȷ , @31 Krz hyhu/ frqvlghu wkh ehkdylrxu ri I_5 dv ı dqg ȷ ehfrp h oduj h¿ffluvw/ frqvlghu wkh fgi I ghfflqhg e— I +ı>ȷ , @4∗ h^{∗ ȷ} ∗ ȷ h^{∗ ı} 3 ⪰ ȷ ⪰ ı ⋆ △ > wkdwlv/ lghqwlfdowr I_5 rq rqo— kdoi wkh ruljlqdogrp dlq1Lwlv hdv— wr fkhfn wkdwI lv d fgi/ lq sduwlfxodu/ wkdw olp ı>ȷ ∗↔ △ I +ı>ȷ , @4 Khqfh/ e— v— p p hwu— z h p xvwkdyh wkdw olp ı>ȷ ∗↔ △ I 5+ı>ȷ , @5> vr I_5 lv qrwd ydolg fgi1 Fkdqjlqj wkh t xhvwlrq voljkwo— jlyhvd glffihuhqwvroxwlrq¿li fgi I_5 lvghfflqhg dv

I_5+ı>ȷ , @ 4∗ h^{∗ ı} ∗ ıh^{∗ ȷ} 3 ⪰ ı ⪰ ȷ 4∗ h^{∗ ȷ} ∗ ȷ h^{∗ ȷ} 3 ⪰ ȷ ⪰ ı wkhq z h kdyh i_5+ı>ȷ , @

C^5 Cw_4Cw_5 ⟩I_5+w_4>w_5,|_{w4 @ı>w5 @ȷ} @h^{∗ ȷ} 3 ⪰ ı ⪰ ȷ ⋆ △ dqg ˝hur rwkhuz lvh/ z klfk lv dovr qrq0qhjdwlyh hyhu— z khuh1Dj dlq/ I_5+ı>3, @I_5+3>ȷ , @3/ dqg khuh olp ı>ȷ ∗↔ △ I 5+ı>ȷ , @4 vr I_5 lv d ydolg fgi1 Qrwh dovr wkdw/ lq wkh dp hqghg t xhvwlrq wkh p dujlqdofgiv iru♭ dqg ♮ duh j lyhq e— I_♭ +ı, @ olp_{ȷ ∗↔ △} I_5+ı>ȷ , @4∗ h^{∗ ı} ı ∼ 3

I_♮ +ȷ , @ olp_{ı∗↔ △} I_5+ı>ȷ , @4∗ +ȷ . 4,h^{∗ ȷ} ȷ ∼ 3 ¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i DLuS

451I luvwvnhwfk wkh vxssruwri wkh ghqvlw— ¿wklvz loop dnh lwfohduwkdwwkh erxqgdulhvri wkh vxssruwduh glffihuhqw iru3 ⋆ ȷ ⪰ 4 dqg ȷ A 41Wkh p duj lqdov duh j lyhq e— i^♭ +ı, @ ⊎^△ ∗ △ i^{♭ >♮} +ı>ȷ , gȷ @ ⊎^ı 4∂ı 4 5ı_5ȷ gȷ @ 4 5ı_5

+orj ı ∗ orj +4∂ı,, @ orj ı ı_5 4 ⪰ ı i^♮ +ȷ , @ ⊎^△ ∗ △ i^{♭ >♮} +ı>ȷ , gı @

⊎^△ 4∂ȷ 4 5ı_5ȷ gı @ 4 5 3 ⪰ ȷ ⪰ 4 ⊎^△ ȷ 4 5ı_5ȷ gı @ 4 5ȷ_5 4 ⪰ ȷ

Frqglwlrqdov= i^{♭ ⇕♮} +ı⇕ȷ , @ i^{♭ >♮} +ı>ȷ , i^♮ +ȷ , @ 4 ı_5ȷ 4∂ȷ ⪰ ı li 3 ⪰ ȷ ⪰ 4 ȷ ı_5 ȷ ⪰ ı li 4 ⪰ ȷ i^{♮ ⇕♭} +ȷ ⇕ı, @ i^{♭ >♮} +ı>ȷ , i^♭ +ı, @ 4 5ȷ orj ı 4∂ı ⪰ ȷ ⪰ ı li ı ∼ 4 P duj lqdoh–shfwdwlrq ri ♮ ¿

H^{i ♮} ^♮ ‘@ ⊎^△ ∗ △ ȷ i^♮ +ȷ , gȷ @

⊎^4 3 ȷ 5 gȷ . ⊎^△ 4 4 5ȷ gȷ @△ dvwkh vhfrqg lqwhjudolv glyhujhqw1

461Wr frp sxwh f/ ⊎^△ ∗ △ ⊎^△ ∗ △ ⊎^△ ∗ △ i^{♭ >♮ >♯} +ı>ȷ >℘, gıgȷ g℘ @ ⊎^4 3 ⊎^℘ 3 ⊎^ȷ 3 f gıgȷ g℘ @f ⊎^4 3 ⊎^℘ 3 ȷ gȷ g℘ @f ⊎^4 3 ℘_5∂5 g℘ @f∂9 vr f @91 i^{♭ >♯} +ı>℘, @ △⊎ ∗ △ i^{♭ >♮ >♯} +ı>ȷ >℘, gȷ @ ℘⊎ ı 9 gȷ @9+℘ ∗ ı, 3 ⋆ ı ⋆ ℘ ⋆ 4 i^{♮ >♯} +ȷ >℘, @ △⊎ ∗ △ i^{♭ >♮ >♯} +ı>ȷ >℘, gı @ ȷ⊎ 3 9 gı @9ȷ 3 ⋆ ȷ ⋆ ℘ ⋆ 4 i^{♮ ⇕♭ >♯} +ȷ ⇕ı>℘, @ i^{♭ >♮ >♯} +ı>ȷ >℘, i^{♭ >♯} +ı>℘, @ 4 ℘ ∗ ı ı ⋆ ȷ ⋆ ℘ i^{♭ ⇕♮ >♯} +ı⇕ȷ >℘, @ i^{♭ >♮ >♯} +ı>ȷ >℘, i^{♮ >♯} +ȷ >℘, @ 4 ȷ 3 ⋆ ı ⋆ ȷ i^{♭ >♮ ⇕♯} +ı>ȷ ⇕℘, @ i^{♭ >♮ >♯} +ı>ȷ >℘, i^♯ +℘, @ 5 ℘_5 ı ⋆ ȷ ⋆ ℘ dv i^♯ +℘, @ ⊎^△ ∗ △ ⊎^△ ∗ △ i^{♭ >♮ >♯} +ı>ȷ >℘, gȷ gı @ ⊎^℘ 3 ⊎^ȷ 3 9 gıgȷ @6℘_5 ¨ 25� , j , +ß W5, 5 fi 5ȷ wNAWȷ Π 5GT@˝i S LuS