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• 6IZMI[� XLI YRGIVXEMRX] VIPEXMSRW ERH XLI [IEO ZEPYI
• �� +ISQIXVMGEP MRXIVTVIXEXMSR� XLI MRRIV�TVSHYGX WTEGI SJ

STIVEXSVW �.� 0II� -� 8WYXWYM� ����
� �.� 0II� -� 8WYXWYM� ����

�� (IGSQTSWMXMSR SJ XLI 7GLV¹HMRKIV MRIUYEPMX]

�.� 0II� -� 8WYXWYM� ����
� �/�� 8EOIYGLM� ����

�� % RI[ YRGIVXEMRX] VIPEXMSR

�/� 8EOIYGLM� ����
� �/� 8EOIYGLM IX EP�� ����#


• 7YQQEV] ERH (MWGYWWMSR
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8LI /IRREVH MRIUYEPMX]

�(\)�(T) � rL
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8LI 6SFIVXWSR�/IRREVH MRIUYEPMX]

�(%)�(&) �
����
1

2
h[%,&]i

����

8LI 7GLV¹HMRKIV MRIUYEPMX]

�(%)2�(&)2 �
����
1

2
h[%,&]i

����
2

+

����
1

2
h{%,&}i � h%i h&i

����
2

% RI[ YRGIVXEMRX] VIPEXMSR

�(%)2�(&)2 �
����
1

2
h[%,&]i

����
2

+

����
1

2
h{%,&}i � h%i h&i

����
2

+ k%� %[(&)k2 · �(&)2
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0IX & LEZI E HMWGVIXI WTIGXVYQ ERH RSR�HIKIRIVEXIH IMKIRWXEXIW�

;IEO ZEPYI STIVEXSV
|FMi� ER IMKIRWXEXI SJ &� %[(FM)� E [IEO ZEPYI �HI͸RIH PEXIV


%[(&) :=
X

M
%[(FM) |FMihFM| .

GJ� XLI WTIGXVEP HIGSQTSWMXMSR SJ ER STIVEXSV JYRGXMSR J(%)�
�%� E WIPJ�EHNSMRX STIVEXSV� |EMi� ER IMKIRWXEXI SJ %� JE� E VIEP JYRGXMSR


J(%) :=
X

M
JE(EM) |EMihEM| .

%[(&) MW RSX RIGIWWEVMP] WIPJ�EHNSMRX� �* %[(FM) 2 C
�

6I%[(&) :=
%[(&) + %†

[(&)
2

, -Q%[(&) :=
%[(&)� %†

[(&)
2M .

%[(&) = 6I%[(&) + M -Q%[(&),
����
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;IEO ZEPYI
;I HI͸RI XLI [IEO ZEPYI SJ % MR XLI WXEXI | i EW

%[(FM) :=

8
<

:

hFM|%| i
hFM| i

(hFM| i 6= 0)

GM (hFM| i = 0)
.

,IVI� |FMi� ER IMKIRWXEXI SJ &� GM� ER EVFMXVEV] GSQTPI\ RYQFIV�

8LI [IEO ZEPYI [EW MRXVSHYGIH MR �%LEVERSZ IX EP�� ����
�
• X[S�WXEXI ZIGXSV JSVQEPMWQ
• XLI [IEO QIEWYVIQIRX

����
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;I GER LERHPI STIVEXSVW KISQIXVMGEPP] MR XLI MRRIV�TVSHYGX
WTEGI� F] HI͸RMRK XLI MRRIV TVSHYGX EW

hh<,=ii := h< |= i = h<†=i .
{K(&)}� XLI WTEGI SJ XLI STIVEXSVW KIRIVEXIH JVSQ &
{J(&)}� XLI WTEGI SJ XLI WIPJ�EHNSMRX STIVEXSVW KIRIVEXIH JVSQ &

hh%, K(&)ii = hh%[(&), K(&)ii.
�! 8LI TVSNIGXMSR SJ % SRXS {K(&)} GSVVIWTSRHW XS %[(&)�

0
<latexit sha1_base64="9F/+XWe4+q0NyLT1LUE2HK4AShM="></latexit>

A
<latexit sha1_base64="T4fQpTrLe58KVwkxT2LrsIFSNDM="></latexit>

iImAw(B)
<latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit>

ReAw(B)
<latexit sha1_base64="0hd1mLEKtEtQjNQrcsmVQ3LfjS8="></latexit>

Aw(B)
<latexit sha1_base64="hj2JRDDlHNLqt2F3VHFMNAFJlSU="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

{g(B)}
<latexit sha1_base64="B93rL2YBZu3ERfyMoc7No7o7OMI="></latexit>

Re
<latexit sha1_base64="iza4tixJtp87V7ZIKb8oyDGXyTU="></latexit>

Im<latexit sha1_base64="mMHGGITGKWkI0O4emfnA+6cI5u8="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

����
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-R XLI MRRIV�TVSHYGX WTEGI SJ STIVEXSVW� [I GER YWI
• XLI 4]XLEKSVIER MHIRXMX]�
• XLI 'EYGL]�7GL[EVX^ MRIUYEPMX]�
• hh%, K(&)ii = hh%[(&), K(&)ii�

0
<latexit sha1_base64="9F/+XWe4+q0NyLT1LUE2HK4AShM="></latexit>

A
<latexit sha1_base64="T4fQpTrLe58KVwkxT2LrsIFSNDM="></latexit>

iImAw(B)
<latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit>

ReAw(B)
<latexit sha1_base64="0hd1mLEKtEtQjNQrcsmVQ3LfjS8="></latexit>

Aw(B)
<latexit sha1_base64="hj2JRDDlHNLqt2F3VHFMNAFJlSU="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

{g(B)}
<latexit sha1_base64="B93rL2YBZu3ERfyMoc7No7o7OMI="></latexit>

Re
<latexit sha1_base64="iza4tixJtp87V7ZIKb8oyDGXyTU="></latexit>

Im<latexit sha1_base64="mMHGGITGKWkI0O4emfnA+6cI5u8="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

;I GER XVERWPEXI XLI SVMKMR F] h%i · -H 2 {J(&)} �[VMXIR EW h%i MR ͸K�
�
�* PMRIEVMX] SJ MRRIV TVSHYGX


*VSQ XLI 4]XLEKSVIER MHIRXMX]� I�K��
k%� h%ik2 = k%� %[(&)k2 + k%[(&)� h%ik2.

����
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-R XLI MRRIV�TVSHYGX WTEGI SJ STIVEXSVW� [I GER YWI
• XLI 4]XLEKSVIER MHIRXMX]�
• XLI 'EYGL]�7GL[EVX^ MRIUYEPMX]�
• hh%, K(&)ii = hh%[(&), K(&)ii�

hAi
<latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit>

A� hAi
<latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit>

iImAw(B)
<latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit>

ReAw(B)� hAi
<latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit>

Aw(B)� hAi
<latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

{g(B)}
<latexit sha1_base64="B93rL2YBZu3ERfyMoc7No7o7OMI="></latexit>

Re
<latexit sha1_base64="iza4tixJtp87V7ZIKb8oyDGXyTU="></latexit>

Im<latexit sha1_base64="mMHGGITGKWkI0O4emfnA+6cI5u8="></latexit>

{f(B)}
<latexit sha1_base64="oUEA4GcBEHqgmFoTr1ty3YJN9Y0="></latexit>

0
<latexit sha1_base64="9F/+XWe4+q0NyLT1LUE2HK4AShM="></latexit>

;I GER XVERWPEXI XLI SVMKMR F] h%i · -H 2 {J(&)} �[VMXIR EW h%i MR ͸K�
�
�* PMRIEVMX] SJ MRRIV TVSHYGX


*VSQ XLI 4]XLEKSVIER MHIRXMX]� I�K��
k%� h%ik2 = k%� %[(&)k2 + k%[(&)� h%ik2.

����
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;LIR k%� %[(&)k = 0，

�(%)2�(&)2

= k%� h%ik2 · �(&)2

4
= (k%� %[(&)k2| {z }

=0

+ k%[(&)� h%ik2) · �(&)2

4
= (k6I%[(&)� h%ik2 + k-Q%[(&)k2) · �(&)2

= k6I%[(&)� h%ik2 · �(&)2 + k-Q%[(&)k2 · �(&)2

 '7 　  '7
�

����
1

2
h{%,&}i � h%i h&i

����
2

+

����
1

2
h[%,&]i

����
2

����

TEST SPACE

{f(B)}

|ψ⟩ = |+ z⟩|− z⟩+ |− z⟩|+ z⟩??? v(A) = λ(A)

C = A+B v(C) = v(A) + v(B) v(A) = ±1, v(B) = ±1

A = σx B = σy A+B = σx + σy

v(A+B) = ±
√
2 v(A+B) ̸= v(A) + v(B)

|C(a, b)− C(a, b′)|+ |C(a′, b′) + C(a′, b)| ≤ 2

C(a, b) =

∫
dλ ρ(λ)A(a,λ)B(b,λ)

A(a,λ) = ±1 B(b,λ) = ±1

A |ϕi⟩ = ai|ϕi⟩ Prob(A = ai) = |⟨ϕi|ψ⟩|2

C(a, b)− C(a, b′)

=

∫
dλ ρ(λ) [A(a,λ)B(b,λ)−A(a,λ)B(b′,λ)]

=

∫
dλ ρ(λ)A(a,λ)B(b,λ) [1±A(a′,λ)B(b′,λ)]

A� hAi
<latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit>

hAi
<latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit>

=<latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit>

iImAw(B)
<latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit>

ReAw(B)� hAi
<latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit>

Aw(B)� hAi
<latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit>
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(IGSQTSWMXMSR SJ XLI 7GLV¹HMRKIV MRIUYEPMX]

k-Q%[(&)k · k&� h&ik �
����
1

2
h[%,&]i

����,

k6I%[(&)� h%ik · k&� h&ik �
����
1

2
h{%,&}i � h%i h&i

����

)EGL IUYEP MR XLI MRIUYEPMXMIW LSPHW MJ ERH SRP] MJ

9� 2 R W.X. -Q%[(&) | i = �(&� h&i) | i ,
9µ 2 R W.X. (6I%[(&)� h%i) | i = µ(&� h&i) | i ,

VIWTIGXMZIP]�
�)\GPYHMRK XLI XVMZMEP GEWI� (&� h&i) | i = 0� [LIVI XLI PIJX� ERH
VMKLX�LERH WMHIW VIHYGIW XS ��


�����
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8LI 7GLV¹HMRKIV MRIUYEPMX]

�(%)2�(&)2 �
����
1

2
h[%,&]i

����
2

+

����
1

2
h{%,&}i � h%i h&i

����
2

8LI IUYEP LSPHW MJ ERH SRP] MJ

9µ,� 2 R W.X. (%� h%i) | i = (µ+ M�)(&� h&i) | i ,
SV (&� h&i) | i = 0 �XVMZMEP


• *SV TSWMXMSR ERH QSQIRXYQ (% = T̂,& = \̂)� [LIR XLI IUYEP
LSPHW� XLI [EZI JYRGXMSR  (\) MW�

 (\) = 'I\T

M
✓

µ

2rL(\� h\i)2 + hTi
rL \

◆�
I\T


� �

2rL(\� h\i)2
�
.

�XLI QMRMQYQ�YRGIVXEMRX] WXEXI
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*SV TSWMXMSR ERH QSQIRXYQ (% = T̂,& = \̂)�
• XLI QMRMQYQ�YRGIVXEMRX] WXEXI SJ XLI 7GLV¹HMRKIV MRIUYEPMX] MW

 (\) = 'I\T

M
✓

µ

2rL(\� h\i)2 + hTi
rL \

◆�
I\T


� �

2rL(\� h\i)2
�
.

• IEGL IUYEP MR XLI HIGSQTSWIH MRIUYEPMXMIW LSPHW MJ ERH SRP] MJ
9� 2 R W.X. -Q%[(&) | i = �(&� h&i) | i ,
9µ 2 R W.X. (6I%[(&)� h%i) | i = µ(&� h&i) | i ,

VIWTIGXMZIP]� ;I GER SFXEMR  (\) JVSQ IEGL IUYEXMSR�

 (\) = '0 I\T
h
ME(\)

i
I\T


� �

2rL(\� h\i)2
�
, (E(\) 2 R)

 (\) = '1 I\T

M
✓

µ

2rL(\� h\i)2 + hTi
rL \

◆�
I\T[F(\)]. (F(\) 2 R)

�! 8LI GSRHMXMSR SJ XLI QMRMQYQ�YRGIVXEMRX] WXEXI MW
HIGSQTSWIH MRXS HMWXVMFYXMSR SJ  (\) ERH TLEWI SJ MX�

�����
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�(%)2�(&)2

= k%� h%ik2 · �(&)2

4
= (k%� %[(&)k2 + k%[(&)� h%ik2) · �(&)2

4
= (k%� %[(&)k2 + k6I%[(&)� h%ik2 + k-Q%[(&)k2) · �(&)2

= k%� %[(&)k2 · �(&)2 + k6I%[(&)� h%ik2 · �(&)2 + k-Q%[(&)k2 · �(&)2

 '7 　  '7
� k%� %[(&)k2 · �(&)2| {z }

RI[ XIVQ

+

����
1

2
h{%,&}i � h%i h&i

����
2

+

����
1

2
h[%,&]i

����
2

�����

hAi
<latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit><latexit sha1_base64="uf3Fpg1CmjHV7LLN4zwF0HHOweg="></latexit>

A� hAi
<latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit><latexit sha1_base64="rSC0Z94TKZN1t4RCKxKU4lGKG+0="></latexit>

iImAw(B)
<latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit><latexit sha1_base64="A+R/gK9DT7sVRU17WEFmP5nld2Q="></latexit>

ReAw(B)� hAi
<latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit><latexit sha1_base64="yhOEthsSUNFJuh7xo0gWlYJ3zKE="></latexit>

Aw(B)� hAi
<latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit><latexit sha1_base64="/YYZscL0H/9VGdAmxzeCIwHDeGM="></latexit>

{f(B)}
<latexit sha1_base64="dH9ryWZYAYTntLll93prkSiS/+I="></latexit><latexit sha1_base64="dH9ryWZYAYTntLll93prkSiS/+I="></latexit><latexit sha1_base64="dH9ryWZYAYTntLll93prkSiS/+I="></latexit><latexit sha1_base64="dH9ryWZYAYTntLll93prkSiS/+I="></latexit>
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�� +ISQIXVMGEP MRXIVTVIXEMXSR�
XLI MRRIV�TVSHYGX WTEGI SJ STIVEXSVW

�� (IGSQTSWMXMSR SJ XLI 7GLV¹HMRKIV MRIUYEPMX]

k-Q%[(&)k · k&� h&ik �
��1
2 h[%,&]i

��,
k6I%[(&)� h%ik · k&� h&ik �

��1
2 h{%,&}i � h%i h&i

��.

�� 8LI RI[ YRGIVXEMRX] VIPEXMSR
XLI 7GLV¹HMRKIV MRIU�

XLI 6/ MRIU�

�(%)2�(&)2 �
����
1

2
h[%,&]i

����
2

+

����
1

2
h{%,&}i � h%i h&i

����
2

+ k%� %[(&)k2 · �(&)2

�����
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*YXYVI ;SVO
• 6I͸RMRK XLI RI[ MRIUYEPMX]
• 4L]WMGEP QIERMRK � TVSTIVXMIW SJ XLI RI[ XIVQ
• 6IPEXMSR XS XLI SXLIV YRGIVXEMRX] VIPEXMSRW

�I�K�� IVVSV�HMWXYVFERGI� XMQI�IRIVK]� IRXVST]
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|FMi� ER IMKIRZIGXSV SJ &�
⇧(FM)� ER IMKIRTVSNIGXMSR SRXS XLI IMKIRWTEGI [MXL IMKIRZEPYI FM�
GM� ER EVFMXVEV] GSQTPI\ RYQFIV�

(͸RMXMSR SJ XLI [IEO ZEPYI
;LIR & MW HIKIRIVEXIH �SV RSR�HIKIRIVEXIH
�

%[(FM) :=

8
<

:

h |⇧(FM)%| i
k⇧(FM)k2

( h |⇧(FM)| i 6= 0),

GM ( h |⇧(FM)| i = 0).

• )ZIR [LIR & LEW RS IMKIRZIGXSVW� XLI [IEO ZEPYI GER FI
HI͸RIH F] XLI 6EHSR –2MOSHÀQ HIVMZEXMSR�

�����



8,) -22)6 463(9'8 3* 34)6%8367

8LI E\MSQW SJ MRRIV TVSHYGX
�� 0MRIEVMX]

hh<, G1=1 + G2=2ii = G1hh<,=1ii+ G2hh<,=2ii,

�� 'SRNYKEXI W]QQIXV]
hh<,=ii = hh=,<ii⇤,

�� 4SWMXMZMX]
hh<,<ii = k<k2 � 0,

�� 4SWMXMZI�HI͸RMXIRIWWp
hh<,<ii = k<k = 0 ) < = 0.

*SV EPP <,= 2 O� XLI TVSHYGX
hh<,=ii := h< |= i = h<†=i .

WEXMW͸IW EPP EFSZI I\GITX JSV �� 4SWMXMZI�HI͸RMXIRIWW�
k<k = 0 ; < = 0 �;LEX LSPHW MW k<k = 0 ) <| i = 0�
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8LI MRRIV�TVSHYGX WTEGI SJ STIVEXSVW
O� XLI WTEGI SJ STIVEXSVW�
(I͸RI XLI IUYMZEPIRGI VIPEXMSR FIX[IIR <,= 2 O EW

< ⇠ = , k<� =k = 0,

ERH VI�HI͸RI XLI STIVEXSV WTEGI EW

Õ := O/ ⇠ .

*SV EPP <0,=0 2 Õ�

hh<0,=0ii :=
⌦
<0 

��=0 
↵
= h<0†=0i .

WEXMW͸IW XLI E\MSQW SJ MRRIV TVSHYGX�

;I YWI XLMW VI�HI͸RIH MRRIV�TVSHYGX WTEGI SJ STIVEXSVW�
{Õ, hh · , · ii}.

�����
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.� 0II ERH -� 8WYXWYM� 4L]W� 0IXX� % ���� ���� �����
�

.� 0II ERH -� 8WYXWYM� 4VSK� 8LISV� )\T� 4L]W� ����� ���%�� �����
�

/� 8EOIYGLM� 3R XLI 1MRMQYQ 9RGIVXEMRX] 7XEXIW SJ 7GLV¹HMRKIV
-RIUYEPMX]� 1�7� XLIWMW� 8LI 9RMZIVWMX] SJ 8SO]S� �����

/� 8EOIYGLM� .� 0II� -� 8WYXWYM� ERH /� ;EXEREFI� �����
�
1ERYWGVMTX MR TVITEVEXMSR�

=� %LEVSRSZ� (� >� %PFIVX� ERH 0� :EMHQER� 4L]W� 6IZ� 0IXX� ��� ����
�����
�
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