4

WZ R F RYDULDQF H F DOF XODWLRQ H[ DP SOHV

H[ DP SOH Ohw♭ dqg ♮ eh glvfuhwh udqgrp yduldeohvz lwk mrlqwp dvvixqfwlrq ghfflqhg e— i_{f ct} +ı>ȷ , @ 4 7 +ı>ȷ , ▽ ⟩ +3>3,>+4>4,>+4>∗ 4,>+5>3,| dqg ˝hur rwkhuz lvh1

Wkh p dujlqdop dvvixqfwlrqv/ h–shfwdwlrqvdqg yduldqfhvri ♭ dqg ♮ duh

i_f +ı, @ ⋃ ⇁ i_{f ct} +ı>ȷ , @ 4 7 ı @3>5 4 5 ı @4

@⇔ H_{sf} ^♭ ‘ @ 2⋃ ϱ’ f

ıi_f +ı, @ ] 3⋄ 4 7 . 4⋄ 4 5 . 5⋄ 4 7 ⌊ @4

H_{sf} ⌋ ♭^2 ⌈ @ 2⋃ ϱ’ f

ı^2i_f +ı, @ ] 3⋄ 4 7 . 4^2 ⋄ 4 5 . 5^2 ⋄ 4 7 ⌊ @ 6 5 @⇔ Ydu_{sf} ^♭ ‘ @H_{sf} ⌋ ♭^2 ⌈ ∗ ⟩H_{sf} ^♭ ‘|^2 @ 6 5 ∗ ⟩4|^2 @ 4 5

i_t +ȷ , @ ⋃ ϱ i_{f ct} +ı>ȷ , @ 4 7 ȷ @∗ 4>4 4 5 ȷ @3

@⇔ H_{st} ^♮ ‘ @ 2⋃ ⇁’ f

ȷ i_t +ȷ , @ ] ∗ 4⋄ 4 7 . 3⋄ 4 5 . 4⋄ 4 7 ⌊ @3

H_{st} ⌋ ♮^2 ⌈ @ 2⋃ ⇁’ f

ȷ^2i_t +ȷ , @ ] +∗ 4,^2 ⋄ 4 7 . 3^2 ⋄ 4 5 . 4^2 ⋄ 4 7 ⌊ @ 4 5 @⇔ Ydu_{st} ^♮ ‘ @H_{st} ⌋ ♮^2 ⌈ ∗ ⟩H_{st} ^♮ ‘|^2 @ 4 5 ∗ ⟩ 3|^2 @ 4 5 dqg wr frp sxwh wkh fryduldqfh z h dovr qhhg wr frp sxwh H_{sf ct} ^♭ ♮ ‘ H_{sf ct} ^♭ ♮ ‘ @ ⋃ ϱ ⋃ ⇁ ıȷ i_{f ct} +ı>ȷ , @ ] +3⋄ 3, ⋄ 4 7 . +4⋄ 4, ⋄ 4 7 . +4⋄ ∗ 4, ⋄ 4 7 . +5⋄ 3, ⋄ 4 7 ⌊ @3 @⇔ Fry_{sf ct} ^♭ >♮ ‘ @H_{sf ct} ^♭ ♮ ‘∗ H_{sf} ^♭ ‘H_{st} ^♮ ‘ @3∗ 4⋄ 3 @3 Fruu_{sf ct} ^♭ >♮ ‘@3

Khqfh wkh wz r yduldeohv kdyh fryduldqfh dqg fruuhodwlrq ˝hur1 Exwqrwh wkdw♭ dqg ♮ duh qr wlqgh0 s hqghqwdvlwlvqr wwuxh wkdw i_{f ct} +ı>ȷ , @i_f +ı,i_t +ȷ , irudooı dqg ȷ 1

5

H[ DP SOH Ohw♭ dqg ♮ eh frqwlqxrxvudqgrp yduldeohvz lwk mrlqwsgi i^{f ct} +ı>ȷ , @6ı 3 ⪰ ȷ ⪰ ı ⪰ 4 dqg ˝hur rwkhuz lvh1

Wkh p dujlqdosgiv/ h–shfwdwlrqv dqg yduldqfhvri ♭ dqg ♮ duh i^f +ı, @ ⊎^↑ ∋ ↑ i^{f ct} +ı>ȷ ,gȷ @ ⊎^ϱ f 6ıgȷ @6ı_2 3 ⪰ ı ⪰ 4

@⇔ H^{sf} ^♭ ‘ @ ⊎^↑ ∋ ↑ ıi^f +ı,gı @ ⊎^� f ı ⋄ 6ı_2gı @ ⌋ 6 7 ı_e

⌈^� f @ 6 7 H^{sf} ⌋ ♭_2 ⌈ @ ⊎^↑ ∋ ↑ ı_2i^f +ı,gı @

⊎^� f ı_2 ⋄ 6ı_2gı @ ⌋ 6 8 ı_D

⌈^� f @ 6 8 @⇔ Ydu^{sf} ^♭ ‘ @H^{sf} ⌋ ♭_2 ⌈ ∗ ⟩H^{sf} ^♭ ‘|_2 @ 6 8 ∗ ⟩ 6 7 /^2 @ 6 ;3 i^t +ȷ , @ ⊎^↑ ∋ ↑ i^{f ct} +ı>ȷ ,gı @ ⊎^� ⇁ 6ıgı @ ⌋ 6 5 ı_2

⌈^� ⇁ @ 6 5 +4∗ ȷ_2, 3 ⪰ ȷ ⪰ 4

@⇔ H^{st} ^♮ ‘ @ ⊎^↑ ∋ ↑ ȷ i^t +ȷ ,gȷ @ ⊎^� f ȷ ⋄ 6 5 +4∗ ȷ_2,gȷ @ ⌋ 6 5 ] ȷ_2 5 ∗ ȷ_e 7 ⌊ ⌈^� f @ 6 5 ] 4 5 ∗ 4 7 ⌊ @ 6 ;

H^{st} ⌋ ♮_2 ⌈ @ ⊎^↑ ∋ ↑ ȷ_2i^t +ȷ ,gȷ @

⊎^� f ȷ_2 ⋄ 6 5 +4∗ ȷ_2,gȷ @ ⌋ 6 5 ] ȷ_fi 6 ∗ ȷ_D 8 ⌊ ⌈^� f @ 6 5 ] 4 6 ∗ 4 8 ⌊ @ 4 8 @⇔ Ydu^{st} ^♮ ‘ @H^{st} ⌋ ♮_2 ⌈ ∗ ⟩ H^{st} ^♮ ‘|_2 @ 4 8 ∗ ⟩ 6 ; /^2 @ 4¡ 653 dqg wr frp sxwh wkh fryduldqfh z h dovr qhhg wr frp sxwh H^{sf ct} ^♭ ♮ ‘ H^{sf ct} ^♭ ♮ ‘ @ ⊎^↑ ∋ ↑ ⊎^↑ ∋ ↑ ıȷ i^{f ct} +ı>ȷ ,gȷ gı @ ⊎^� f ⊎^ϱ f ıȷ ⋄ 6ıgȷ gı

@ ⊎^� f ⟩ ⊎^ϱ f ȷ gȷ / 6ı_2gı @

⊎^� f ⌋ ȷ_2 5 ⌈^ϱ f 6ıgı @ ⊎^� f ı_2 5 ⋄ 6ı_2gı

@ 6 5 ⌋ ı_D 8 ⌈^� f @ 6 43 @⇔ Fry^{sf ct} ^♭ >♮ ‘ @H^{sf ct} ^♭ ♮ ‘∗ H^{sf} ^♭ ‘H^{st} ^♮ ‘ @ 6 43 ∗ 6 7 ⋄ 6 ; @ 6 493

Fruu^{sf ct} ^♭ >♮ ‘ @ Fry^{sf ct} ^♭ >♮ ‘ Ydu^{sf} ^♭ ‘⋄ Ydu^{st} ^♮ ‘ @ 6 493 6 ;3 ⋄ 4¡ 653 @3/6¡: