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Simulated PDP with white noise
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/� Q�� R & � � S:T� ( Q �  ¶ S&� Q�� S V Q � d��	' S

� JFLgfNL m JFL � � � � xrm Lgf  ( Q �  ¶ S�ibke{5i �zL s pzk.m JFL | � L { fNLgL ��q5x ~ sFq5o�ilpzx%kOq5xlyFmNilq5s
mOq

� T � Q �  ¶ S�� Q �  ¶ S R �  (  ( Q �  ¶ S Q � d��I$ S
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�eilm J � Q �  ¶ S�pzsM� �  (  ( Q �  ¶ S�pzkjm JFL*. yFqzmNi L s8m�pzsM� fPL ojpzilsM� Lgf�fNL kN� L uwmNi �zL x ~zt
� JML sh�Mi � il�MilsF{ � Q m JFL x L ��m J pzsM�hkPil� L qz� Q � d��I$ SOS �A~ � Q �  ¶ S  �M� � d:� �=� L il� L s8mNir� ~m JFL uwq Lg� ugi L s8mNk�qz�em JFL q5s L �$kNm L � � � ����� fNL �MiluwmOq f � L q � mNpzils>m JFL � ���$o�qD� L x�pzk/� Q �  ¶ SOS3T � � / ¶ Q �  ¶ S�pzs,� m JFL & �$kOm L �¥� fNL �MibuwmOq f / ( Q �  ¶ S�ilk�q � mNpzils L � �8~
kOq5x � ilsM{ Q � d��I$ S d �KJ y,k t {5i �zL s�m JFL ojils,ilo�y,o � � p f ilpzsMu L q5s L �$kOm L � � � � � fNL �MiluwmOq f qz�
q f � Lgf | t m JML ojibsMilo�yMo � � p f ilpzsMu L � � ��� fNL �MiluwmOq f qz�1q f � Lgf | ��q f B§�§I-�«NªN¬�/ �`¨1/Ì¯B®
� ¯z«�/��`¯B®M´�ugpzs �L � Lgf i �zL � d� q�yMk L m JFL ojibsMilo�yMo � p f ilpzs,u L & �$kNm L � � � ����� fNL �MiluwmOq f  ( Q �  ¶ SUilk L/. yMi � pzx L s8mmOq & irm Lgf pBmNirq5sMk�qz�1m JML q5s L �$kNm L �h� fNL �MiluwmOq f Q � d��?¹ S d �KJFL & �$kOm L ��� fNL �MiluwmOq f ilkWm J yMk
��q f o L � �A~ p�ugpzkNugpz� L qz� & q5s L �$kOm L ��� fNL �MiluwmOq f k t � JFLgfNL � fPL �Miluwm L � � pzxly L k fPL �,xlpzu L
m JFL y,s $ sMq��es��¼yFmNy fNL�� pzxly L k�ibs�m JFL � fNL �,iluwmOq f`d

� m Lgf pBmNirq5s�yMkNilsM{ /Z�� Q�� R 9 � � S tzL kNmNilojpBm L � �A~ m JFL 5 pzxlojpzs � xrm Lgf`t pzs,��pzkNkNy,ojilsF{m J pBmem JFL uwq Lg� ugi L s?mNk[�Fq�sFqzmKu J pzsF{ L q �zLgf m JML � fNL �MibuwmNirq5s f pzsF{ L�fNL kPyMxrmKils

/� Q�� R 9 � � S T � Q�� S ) /Z�� Q�� R(9 � � S
/� Q�� R *39 � � S T � � Q�� R 9 � � S ) /Z�� Q�� R 9 � � S

ddd
/� Q�� R ' � � S T � � Q�� R ' � 9 � � S*) /Z � Q�� R 9 � � S�� Q � d�� �5S�KJ ilk��Mi�� Lgf � f q5o Q � d�� � S�ilsvm J pBm�m JFL uwq Lg� ugi L s8mNk�p fPL pzkNkNyMo L �vmOq �L uwq5sMkOmNpzs8mpzsM�nm J pBmKq5sMx ~ 9 �$kOm L � Lw� m f pB�q5xlpBmNirq5snqz�Um JML uwq Lg� ugi L s?mNk.ilk�� Lgf ��q f o L � d �KJ ilk�ilk

kNy � qz�,mNilojpzx � yFm1ojp $zL k=m JFL � fPL �MiluwmOq f x L kNk=k L sMkNirmNi �zL mOq LgfNf q f k1ils�m JFL ojqA� L x � xrm Lgf`d�KJML kNpzo L � fNL �MibuwmNirq5snilkeq � mNpzils L �Cir� t pBm L pzu J mNibo L ils,kOmNpzsMu L � t m JML uwq Lg� ugi L s8mNkqz� /Z � Q�� R 9 � � S[p fNL yMk L �¡ils  ¶ Q �  ¶ SepzsM� m JFL�& �$kOm L ��� fNL �,iluwmOq f  ( Q �  ¶ S t �eirm J& T�' � 9�t ilkWugpzxbugyMxlpBm L ��pzk�ils Q � d��I$ S d �KJFL s�m JFL uwq Lg� ugi L s?mNk�qz�  ( Q �  ¶ S�ugpzs �LyMk L �hils�m JFL ' �$kOm L �3� fPL �MiluwmOq f /Z������
	 Q�� S t

/� Q�� R ' � � S T � � Q�� R ' �69 � � S ) /Z�� Q�� R 9 � � S V
T � Q�� S ) /Z�������	 Q�� S���KJ yMk t m JFL irm Lgf pBmNilq5s}� f qAu L kNk�yMkPilsF{ /Z�� Q�� R 9 � � S & mNilo L k�uwq fNfNL kO�q5sM�Mk�mOq q5s L

kOm L �3�eirm J /Z�����
	 Q�� S d �KJ ilk�ils8m Lgf � fPL mNpBmNirq5snojp $zL kKilm���q5kPkNi � x L mOqj� Lgf ��q f o pzsMpzx ~ kNilk
qz�Um JFL � fNL/. y L sMu ~ {5pzilsnpzsM�hsFq5ibk L {5pzilsh��q f m JFL ilm Lgf pBm L �n� fPL �MiluwmOq f`d
 "! <"!�� >"@$¤ $�+�9�25@�(H;�KJML ��q5xlxrq��[ilsF{ Lw� pzo��,x L ilxbxlyMkOm f pBm L k�m JFL � f p`� � pzu $ qz�=� L kNir{5s,ilsF{�m JFL ' �$kNm L �h� fNL �
�MibuwmOq f �Mi fNL uwmNx ~ pzkKuwq5o���p fNL �nmOq�ilm Lgf pBmNilsF{�m JFL 9 �$kNm L �3� fNL �,iluwmOq f`d
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� s3m J ibk Lw� pzo��,x L � L uwq5oj�,p fNL m JFL � fNL �MiluwmOq f uwq Lg� ugi L s8m L kOmNilojpBm L k���q f p�� fPL �
�MiluwmOq f m J pBm�y,k L k 2 yMkOm�q5s L � L xlp ~zL ��kPpzo��,x Lzd !�L uwq5o��,p fNL p3�Mi fPL uwm�m L s9�$kOm L �
pz�MpB�MmNi �zL � fNL �,iluwmOq f`t p3m L s}mNibo L k�irm Lgf pBm L ��pz�MpB�,mNi �zL q5s L �$kNm L ��� fPL �MiluwmOq f pzs,�
m JFL qz�,mNilojpzx1mNibo L�� p fN~ ibsF{juwq Lg� ugi L s?m d��eJFL m L kOm.kNir{5sMpzx1ibkKp�kNibsF{5x L u J i f �3uwq f �
f yF�,m L � �8~ pzsnpz�M�MilmNi �zL � J irm L sFq5ibk L

� Q�� S�T L 3��&�� _ Q  � & a & R>c Q�� S�� Q � d � # S�KJFL ���	� ibk "B# � 7 pzs,�3m JFL x L sF{zm J qz�:m JFL �MpBmNp�k Lgf i L k.ilk	� T � �%* kNpzo��,x L k d�KJ ibk�u J i f � kO�,pzsMk J pzxr�.qz�.m JML � fNL/. y L sMu ~�� pzsM� t m J pBm�ilkj� f q5o #Dd+* � � M3mOq �#Dd+* � � M Q sFq f ojpzxbiNM L �n� fNL/. y L sMu ~ �eirm J m JFL kNpzoj�,xlilsF{�� fNL/. y L sMu ~ k L m.mOq � � M�S d�KJFL mNilo L�� p fN~ ilsF{ ' �$kOm L �7� fNL �MibuwmOq f m J pBm�� Lgf � L uwmNx ~ � fNL �MiluwmNk�� Q�� � '�S�� f q5o� Q�� S�ilshp�sFq5ilk L x L kPk�ugpzk L ilk
/� Q�� R ' � � S:T 2BQ�� S&� Q�� S:T L 3 ��
� Q Q�� 
� �& S � Q�� S�� Q � d � � S�KJ yMkm JFL � fPL �MiluwmNirq5s�uwq Lg� ugi L s8m=ilkmNilo L�� p fN~ ilsF{Kpzs,��q5kNugilxlxlpBm L k1�eirm J ' � * � � M d

�[qzm L m J pBm[m JFL q5kNugibxlpBmNi �zL � fNL/. y L sMu ~ ilk�� f qz��q f mNirq5sMpzx%mOq�m JFL � fNL �,iluwmNirq5s f pzsM{ L
' d �KJML mNilo LK� p fN~ ilsF{�� fNL �MiluwmNirq5s�uwq Lg� ugi L s?m�ilk�{5i �zL s �A~ 2zQ�� S�T�� Q�� R '�S � � Q�� S d�Fq f m JFL�J ir{ J ���	� "B# � 7[t m JFL qz�MmNilo�pzxHuwq Lg� ugi L s8m���q f m JFL 'GkOm L �¡� fNL �MibuwmOq f
ilk[pB�M� f q � ilo�pBm L x ~ {5i �zL s �8~ 2zQ�� Seibs L/. yMpBmNirq5s Q � d � � Sepzs,�3m JFL � fNL �,iluwmNirq5sh{5pzils�eilxbx �L�L/. yMpzx%mOqjm JFL ����� d� ��q¢pz�MpB�MmNi �zL � fNL �MiluwmOq f k�p fNL y,k L �¥��q fhL kOmNibojpBmNilsF{7m J ilk�uwq Lg� ugi L s8mh��q f
'�T �7#Dd 7 qzm J o L m J qA��yMk L m JFL kOmNpBm L kN�,pzu L o�qD� L x Q � dl�%* S � Q � dl�#" S�pzsM��m JFL pz�MpB� �mNi �zL 5 pzxlojpzs � xrm Lgf`d��KJFL �,p f pzo L m Lgf k � pzsM� + �,	� + �+ p fNL mNyMs L �3k L �,p f pBm L x ~ ��q fm JFL �Mi fNL uwm�m L s9�$kOm L �v� fNL �MiluwmOq f pzsM�vm JFL irm Lgf pBm L ��q5s L �$kOm L �}� fPL �MiluwmOq f mOqnqz�MmNi��
ojiNM L m JFL i f � fNL �MiluwmNirq5s�� Lgf ��q f o�pzsMu Lzd �KJML irm Lgf pBm L ��� fNL �MibuwmOq f yMk L k=m JFL � f qA�,yMuwm
qz��m JFL � fNL �Miluwm L �3uwq Lg� ugi L s?mNk /2 ¶ Q�� RG� � � S�yF�CmOq</2 ¶ Q�� R ' � � S�pzk.ils Q � d�� � SK��q f p� xrm Lgf �[irm J q5s L uwq Lg� ugi L s8m t

/� Q�� R ' � � S�T /2 ¶ Q�� R¥� � � S /2 ¶ Q�� R * � � S 01010 /2 ¶ Q�� R ' � � S&� Q�� S�� Q � d � * S
� JFLgfPL pzk�m JFL �Mi fNL uwm�� fNL �MiluwmOq f yMk L k�m JFL � fNL �Miluwm L �huwq Lg� ugi L s8m[pzkKibs Q � d+*"' S

/� Q�� R ' � � S�T /2 *UQ�� R ' � � S&� Q�� S V Q � d � " S�KJFL m L s�mNilo L k�irm Lgf pBm L ��q5s L �$kOm L ��� fNL �,iluwmOq f pzu J i Lg�zL k�p�� fNL �MibuwmNirq5sj{5pzils t o L pP�
kNy fPL ��pB��m Lgf m JFL ilsMilmNilpzx�m f pzsMkNi L s8m t qz� � �K� 7 � JFLgfNL pzk%m JFL �Mi fNL uwm%m L s9�$kNm L ��� fNL �,ilu��
mOq f q5sMx ~ pzu J i Lg�zL k �7# � 7.d8� �1ilsMkNm L pz��qz�1m JML � fPL �Miluwm L ��uwq Lg� ugi L s?mNk�m JFL.� xrm LgfPL �
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�eJFL[fPL pzkOq5s���q f m JFL.fNL xlpBmNi �zL x ~ �q8q f � Lgf ��q f ojpzsMu L qz�1m JFL �Mi fNL uwm�� fNL �,iluwmOq f`t
Lg�zL s �eirm J � fNL �Mibuwm L �3uwq Lg� ugi L s8mNk t ilkKm J pBm[m JFL o�qA� L x=ils3m JFL;5 pzxbojpzs9� � xrm Lgf ilk
� f q5sF{ d �eJFL q5kNugilxlxbpBmNi �zL��L`J p � ilq f qz�[m JFL � fNL �MiluwmNirq5s7uwq Lg� ugi L s8mjilk�sFqzm�� L xlx
o�qD� L x L � �8~ m JML � � �w� o�qD� L x d1�KJFL irm Lgf pBmNi �zL � fNL �MibuwmOq f ilk�x L kNk�k L sMkNirmNi �zL mOq
m J ibk LgfNf q f ils�m JFL o�qA� L x t pzk�m JFL q5s L �$kNm L ��� fPL �MiluwmOq f uwq Lg� ugi L s8m�q5kPugilxlxlpBm L k��eirm J#Dd � $ o � M t m L s¥mNilo L k�kNxrq�� Lgf m J pzs�m JFL � d+$ o � M qz��m JFL7�7# �$kOm L ��� fNL �,iluwmOq f
uwq Lg� ugi L s8m�pzsM�}m J yMk �L mOm Lgf�fNL k L o � x L k�m JFL m fNL sM�>pzs8mNilugir�,pBm L � �8~ m JML � � �w�
o�qD� L x d��KJ ilkHugpzs �L k LgL s�ibs �"ir{5y fNL � dl� � JFLgfNL m JML �Mi fPL uwmHuwq Lg� ugi L s8mH� fPL �Miluwm L �'�kOm L ��k�p JFL pz� fNL kNyMxrmNk�ils>pzs>q �zLgf k J q8qzmjpBm�m JFL � L p $ k t pzk�m JML uwq Lg� ugi L s8m�ilk
pzkNkPyMo L �hmOq�uwq5s8mNilsAy L pzxrq5sM{�m JFL � fNL kPk L s?m�m fPL sM� d

! irm J pzs � � *Ò� ojqA� L x t mNyMs L �3mOq�m JML � fNL/. y L sMu ~ qz��m JFL q5kPugilxlxlpBmNirq5snqz��m JFL
uwq Lg� ugi L s8m t m JML irm Lgf pBm L ��� fNL �MibuwmOq f pzu J i Lg�zL kWp�� fNL �MiluwmNilq5s�{5pzilsjqz� *"' � 7 � J ilx L
* ��� 7 ibkHq � mNpzils L ����q f m JFL �Mi fPL uwmU� fNL �MiluwmOq f`dA�KJ yMk"m JFL yMk L qz��pzs � � �w� o�qD� L x t
pzk�uwq5o��,p fPL �3mOq�m JFL uwq fNfNL uwm � � *Ò��t�fNL kNy,xrmNkeilsCp�xrq5kPkeqz�:� Lgf ��q f ojpzs,u L m J pBm�ilk
o�yMu JCJ ir{ JFLgf ��q f m JFL �,i fNL uwm�� fNL �,iluwmOq f m J pzsh��q f m JFL irm Lgf pBm L � d

�eJFL�Lw� pzo��,x L p � q �zL ilxbxlyMkOm f pBm L k.pzs¡ilo��q f mNpzs8m[�q5ils8m[pzxbkOq � pzxlil�C��q f ojq � ilx L
f pz�,irq3�MpBmNp d��KJFL uwq Lg� ugi L s8mNk���q f pCq5s L �$kOm L �7� fNL �MibuwmOq f�� p fN~ kNxrq�� Lgf m J pzs�m JFL
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uwq fNfNL uwm.u f irm Lgf irq5s d
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�Fq f m JFL kNilo��,x L kNilo�yMxlpBmNirq5s}kNu L sMp f irq ils�� L uwmNirq5s *Ad��Ft �eirm J p o�q � ibx L kOmNpBmNirq5s
� f i � ilsM{n�,pzkOm�m JFfPLgL ugxlq5k L kNugpBmOm LgfNLgf k�pBm ¹B# $ o�� J1t m JFL � Lgf ��q f ojpzsMu L k�qz�[m JML
�Mi fPL uwm�pzsM��irm Lgf pBm L �7pz�MpB�MmNi �zL � � � � fPL �MiluwmOq f k�pzsM��pzs � � � � xrqAu $ � fNL �MibuwmOq f
p fNL uwq5o���p fNL � d �KJFL ���	� ibk�k L m:mOq "B# � 7[t p fNL pzxlilkOmNibu � pzxly L pzxbkOq���q f o L pzkNy fNL �
pzsM� ! i L s Lgf �$kNo�qAqzm JFL �n�MpBmNp d Q � s��Dy � k L uwmNirq5s �Fd � dl� m JFL ���	�\ilk �%*B# � 7.d S� xlx:qz��m JML � fNL �,iluwmOq f k J p �zL m JFL kPpzo L � � � kOm f yMuwmNy fPL pzsM��yMk L m JML kNpzo L
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kNu L s,p f irq dY� ��� L yMk L m JFL pB�M� f q � ilo�pBmNirq5s Q � dº¹ �5S�ils Q � dº¹:$ S t m JML3LgfNf q f q5s�m JFL
fNL { fPL kNkOq f ugpzs ��L pB�,� f q � ilojpBm L �3pzk
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