
Solutions to HW#4 — CHAPTER 3 — Problems on the Fourier Transform

Problem 3.8
(a) By the modulationpropertywe have���������
	���
������������������� �
�������! "���#���� � �������$�&%'���#����(*) � �+���#�,��- ��#�  /.102�$�,�
which implies�� 3 ����$�! 4�����  5.�02���! "���6�879 �� 3 ������:%;���6�  9.�02���!%"���<�87=- . � �>02���? 4�����1 902���&%'���6�@�A% �6��,B�%;� B�
(b) From the modulationproperty we have���C�$����DFE�G�HI� �JK :�#� L ���������@DMENG2H�	O��
A�$��������� ��QP �JR 4�����? 4� � �  �JS "���T�&%;� � �6U - JS "�6��*JS &�6�,� B  4� B�
The modulationproperty also implies� � �$���@D ENG2H � �JK 4�6� L � � �����@D ENG2H 
OVXWY�$� � ����� � �ZP �JS &���$�! :���6� % �JS "�����!%"���<�[U - � ��*JS "�6�\� B  &� B�
(c) Using the frequencyshift property, it follows thatD�]O^�_ H � � �$���I� � � �������&%'� � ���`- ����T�"%"� � �  9.�02�$�&%"� � �
(d) By the time multiplication property(also the frequencydifferentiationproperty),we haveDFE�G2H@�a�+�$����� �JS "�6�bL �@c
E�d<DMENG2H*���������I�e�Fc
EAdgf cCE1df � c
EAdNh �JS "�6�?i - �8jR% � ��k�*JK :�#�l� c
(e) The function is Fouriertransformable(in termsof regularfunctions),hencethe resultcanbe obtainedby direct
integrationas followsm'n D E�H � � � �����o%&� � �T�o% � ��(�pYq dr � D EaH D E ]s^ H f ��- ��  "�6�9t � %:D E1u�d*v ]s^aw�x
Since 	O�2
1� � .C��� � �������y � �A%&�a�C���`% � �>(N-=	O�2
1� � .C����z �B ������){z �| �������~}�
�V�Wa	 t �,}� . x
we obtain the following result by using the modulationpropertyand };- ��� }�
�V�W�	 3 ���? � .���}� . 7: ��� }�
@V�Wa	 3 ���"% � .a�O}� . 7�-�
�V�Wa	 3 �! � .. 79 /
@V�Wa	 3 �!% � .. 7
Problem 3.10
We know that z �| �$���Q��}�
�V�W�	6�$�,}
� � .�� . By duality we have� �T�6����-�}�
@V�Wa	 3 ��}� . 7 � � .�z �| �@%��,� L 
@V�Wa	 3 ��}� . 7 � � .} z �| �$�,�
Hence,we havethe following Fourier pair for the time scaledsinc signal
@V�Wa	M�*�M����� �� z �| �$�,�<)��Z- }� . L 
�V�W�	6��������z �| �*�M�,��-/z �| t }��� . x
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Using the definition of the rectangularpulse, we have�a����a�2������'���� ���2� � � �g���s �O¡&�¢��£ � �� ��¡:� � � � � �� ��¡4¤���£C¥ ¦ � �� ��¡ ��§ �� �b¨ �2� � � � � � �£ � � � � � � � ¤ �£C¥ ¦ � � ��§ � � ����O¡
© �,ª� ¨ ��� � £C¥ ¦ �=«¬� £
¥�¦£ � «?� � £C¥ ¦ � «¬¤ £
¥�¦£
¥�¦ � « ��§ £C¥ ¦ � � � ­ © « ª � � � �2� «
so that the final result can be written as ®O¯±°a² ©$³ ªI´ � ���¡C© �,ª � � � ­ © « ª
Problem 3.11
(a) This is a periodicsignalrepresentedin its exponentialFourierseriesform. Accordingto (3.48),thecorresponding
Fourier transformpair is given byµ ­ ©�³ ª �·¶�¸�¹º¶�¸A»N¹ �¼ �l½O¾ ¶  �¿8À ´ ��� ¶�¸�¹º¶�¸A»�¹ �¼ �lÁ © � � ¼ ��Â<ª
(b) Note that ½ »NÃ À*Ä � ©�³ ª ®@Å�° © � ³ � ¦ ª � ¨ ½ »�Ã À � ³ ¤ � ¥�¦� ½ »NÃ À � £ � ³ � � ¥�¦£ ³ � £
Hencethis function is Fourier transformablein terms of regular function and we can use the definition integral
of the Fourier transformÆ?Ç ½ »�Ã À Ä � ©$³ ª ®�Å�° © � ³ � ¦ ª#È �ÊÉ@Ë �Ì ÂÎÍ � ½ »NÃ À8Ï ½ » ¾  
À*Ð ³1Ñ ¹ÌÉ�Ë � ½ »NÃ

À ½ » ¾  
À8Ð ³� �Ò Ñ"Ó � � ½ »NÔ$ÃOÕ ¾  CÖ�×Ø �5� � Ñ �Ò Ñ"Ó � ½ »NÔ$ÃOÕ ¾  aÖ<×Ø � �Ò Ñ4Ó � � � ½ »NÔ�Ã�Õ ¾  aÖ�×Ø �5� �
(c) Since

®�Å�° ©�³ ªR´ ��Ù Ó � then by the duality property�Ó6³ ´ ��� ®�Å�° © � �,ªÛÚ �³ ´ Ó � ®�Å�° © � �,ª � � Ó � ®@Å2° © �Iª
(d) The result establishedin Problem3.10 states®@¯�°a² ©$³ ª�´ ����O¡
© �,ª
The combinedtime scalingand shifting propertyderivedin Problem3.7(a) implies®@¯�°a² © � ³ � ¦ ª�´ �� ½ » ¾ ©[Ü Ø ª É � �O¡ ��� ���
Problem 3.12
Using the definition of the Fourier transformwe obtainÆSÝ µ ©$³ ªOÞ � Æàß ½ »oá À á�â¬ã ÂÌ

»�¹ ½ À ½ » ¾  
À*Ð ³1Ñ ¹Ì Â ½ » À ½ » ¾  
À*Ð ³ � ���� Ó � Ñ �� Ñ"Ó � � �� � Ñ � ��ä ©�Ó �lª
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(a) It follows from the direct integrationas abovecan that åSæ[çNè#é�ê�ëOì'íeå'î�ï2ð�ñ�ò ó8òTô"íöõ2÷`ø�ù�ú\û�ü/÷oûOý . By the
modulationproperty, we haveåKæFç û é$ê�ë�ìþí=å¬ÿ�ï ð�û<ò ó>ò�� ��� é$ê�ë � í�� õ � 	é�ú?ü�
<ë û ü 	
� 	é�ú � 
<ë û ü 	��
Similarly, åSæ[ç��Fé�ê�ë<ì í å'î6ê�ï ðNû�ò ó8ò ô follows from the time multiplication propertyå ÿ ê�ï ðNû�ò ó>ò � í ���� ú��

	ú û ü 	��
(b) Using the duality propertyof the Fourier transform,we obtain� é � ê�ë�í õê û ü�

� õ���çyé � ú\ë�í=õ���ï ðAò±ð���ò í�õ���ï ðAò �Nò! 
ê û ü"
#� ��ï ð1ò ��ò

Problem 3.13
The resultsestablishedin Problem3.7 can be usedfor the first threetermsof the signal çyè<é�ê�ë . The fourth term
in ç è é$ê�ë requiresa new combinedproperty: time shifting andmodulation.This combinedpropertycanbe derived
as follows$%ð $ çyé$ê � ê'&<ë)(+* � é�ú,&�ê�ëOï ð.-/�
ó � ê�í 
õ $%ð $ ç�é�ê � ê'&6ë�0±ï -/�21>ó ü/ï ð�-/�)18ó43 ï ð�-/�
ó � ê�í 
õ $%ð $ çyé$ê � ê'&6ë@ï ð.-657�Nð��2198�ó � êü 
õ $%ð $ çyé$ê � ê'&6ë@ï ð.-:5;��<�� 1 8�ó � ê�í 
õ $%ð $ ç�é4=�ë@ï ð.-:5>��ð)� 1 8?5�ó 1 <A@�8 � =Qü 
õ $%ð $ ç�é4=�ë@ï ð.-657��<�� 1 8?5 ó 1 <A@�8 � =
õ ï ð.-:5B��ð�� 1 8 ó 1 $%ð $ çyéC=�ë�ï ð�-65>��ð)� 1 8?@ � =Qü 
õ ï ð�-65;�D<�� 1 8�ó 1 $%ð $ çyéC=�ëOï ð.-:5B�D<�� 1 8E@ � =
õ ï ð.-:5>��ð)� 1 8�ó 1 � é � é�ú � ú & ë�ë�ü 
õ ï ð.-:5>�D<�� 1 8�ó 1 � é � é�ú'ü&ú & ë@ë
Note that in the derivationsa changeof variablesê � ê & íF= hasbeenused. The Fourier transformof the signalç è é$ê�ë is given byå � çyéCG[ê � 	 ë�ü4ê�ç�é�ê � 
#ë�ü � ç�éIH[ê�ë� ê ü�ç�é�ê � 
<ë)(/* � é 	 ê�ë � í 
G ï ð.- éKJ L�ë4M �ON � úGQPüYï ð.-R�TS � é � ú\ë�ü � � � é � ú,ë� ú U ü � ú H � N � úH P ü 
õWV ï ð.-:5>��ð M 8 � é � é�ú � 	 ë�ë�ü5ï ð.-:5>�D< M 8 � é � é�ú!ü 	 ë@ëYX
where �ZN � úGQP í õ�[ù+� \�ý û ü][ û_^ �ON � úH`P í õa[ùb� � ý û üc[ ûA^ � � é � úlë� ú í � 	 úé$ú û üc[ û ë� é � é�ú?ü 	 ë�ë`í õa[é$ú!ü 	 ë û üd[ û ^ � é � é�ú � 	 ëOë`í õa[é$ú � 	 ë û üd[ û
Problem 3.18
(a) � çyè<é�ê�ë� ê í]e è é$ê1ücf�gBG�ë � f)gBGbe û é$ê � 
6ë � ï - J h åSæ'e è é�ê�ëOì � f�gBG�ï ð.-/� åKæ/e û é�ê�ë<ìí�ï - J h � �i� (kj úõa�ml � ï ð.-R� � �i� (kj ú �nl í � é � ú\ë
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Using the integral property, we haveo#pKqkr:s?t'uRvnw xy�z|{ sIy:z�uA}c~ { sC��u���s�z�u�w xy:z��i���)� �)�9�7�k�k� z� ~m�#�������9���9�7�k�k� z ~n�A� }c~A�a��sEz�uw xy:zd�i���k� �����i�D��� z� ~m�#�����.�R�D���i�D��� z ~��A�
Note that this result could have been obtainedby using the result from Example 3.13 that states ��� s?t'u]��� ���i�D� ��� � ��b ¢¡ , which for

� � � sEt'u implies
� � � sEt'uW� � �9�i�D� ��� ��  k¡ .

(b) { � sEy6z£u�w ¤¥� ¤ q � s?t'u ���.�R�)¦C§ t,w ¨¥� r ���.�/�)¦4§ t�}
�¥
¨ s � x u ���.�R�2¦4§ tw � xy:z � x �©���R� ¡ } xy:z � ��� � �/�ª� x ¡ w xy6z � �9�/� } ��� � �R�«� � ¡

Problem 3.20
(a) § q r s?t'u§ t w �+¬ r s�t¢}­��® ¯�u � �+¬ r s?t � �)®B¯�um� �±° ��� � �T�­����� � ��² o#p ¬ r s?t'u+vw � �>�b³��£� z � � }�y ���i�
� z � �«�©�/³a��� z � � }�y �9�i�
� z � �A� o#p ¬ r s?t'uRv´w¶µ�y ���i�
� z � �A���i�D��� z� ~m� w { s�y6z�u
Using the integral property, we haveo«p�q r s?t'u/v·w xy6z { s�y:z�uA}c~ { sY��u���sEz¸u¸w xy:z µ�y �9�i� � z � � �9�i�D� � z � � }­~A����s?z�u�w µz �9�7� � z � � �9�7�k� � z� ~ �w µz ���i� � z � � ���i�D� � z� ~ � w � ���i�D� � � z� ~ �
Note that this result could have beenobtainedby using the result from Example3.13 which states � � s�t'u
�� � ���i�D� � � � ��b  ¡ , which for

� � � sEt'u implies
� � � sEt'uW� � �9�i�D� � � ��b  ¡ .

(b) o#pKq � s�t'u/v´w�o«p ¬ � sEt�} x u � ¬ � s?t � x uRvnw � �/� o«p ¬ � sEt'u/v �­� ���/� o#p ¬ � sEt'u/vw � � � �/� �©� ���/� ¡ �9�7�k� � z ~�� w�µ�y ���i� s?z�u ���i�D� � z ~£� w¶µ�y6z �9�7�k� � � z ~n�
Problem 3.23
(a) Using the Euler formula, we have�/³a� sEz�uy:z¹} � � �.�/º9� w � �R� } � ���/�� s?y:z¹} � u � ���bº9� w � �.� � � } � �.� � �� s?y:z¹} � u
Since x6» siy:z¹} � u¸�½¼k¾)sEt'u � � � ¦ , thenby thetime shift propertywe obtainthefollowing function in thetime domainx� � � � �/¿ ¦Y� ��À ¼ ¾ sEt � � uA} � � �/¿ ¦Y� � À ¼ ¾ sEt � µau �
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Similarly, we have Á/ÂaÃAÄEÅ¹Æ­ÇaÈÉ Å¹ÆcÇ Ê�Ë�ÌbÍYÎÐÏ Ê ÌbÑ>ÎDÒ_Ó�Ô Æ Ê Ë.Ì:Ñ>ÎDÒAÓ/ÔÇ2Ä É ÅQÆcÇ�È Ê�Ë�ÌbÍ9Î�Ï Ê Ì6Ó Ê Ë�Ì6ÓYÎ Æ Ê Ë.Ì:Ó Ê Ë.ÌbÕ9ÎÇ2Ä É ÅQÆ]ÇaÈÖ Ê Ì6ÓÇcÊ�ËAÓ'ÑØ×4Ë�Ó9Ô4ÙDÚ ÄIÛ±Ü�Ç�ÈAÆ Ê Ë�Ì6ÓÇÝÊ�Ë�Ó/Ñi×4ËkÕ'Ô4ÙkÚ ÄEÛ�Ü¹Þ.È
(b) We know from Problem3.10 that ß Úà Ä?Å�È Ö Ä4á)âaÇ�ãAÈ4Ã�äiåDÁKÄ?Û'á)â�ÇaãAÈ

, which for

á Ï Ç
producesthe following pairß ÚÓ Ä�Å¸È Ö Ä'æ6â�ãAÈ4Ã9ä7åkÁ:Ä?Û'â�ãAÈ

. Using the Euler formula andapplying the time shifting property,we obtainß ÚÓ Ä?Å�ÈkÁ/ÂaÃAÄEÅ�È Ï æÇ ß ÚÓ Ä?Å�È�ç Ê9Ì/Î Æ Ê�Ë�Ì/ÎAè Ö æÇ�ã`é Ã�äiåDÁAê Û�Æ�æãìë Æ©Ã9äiåDÁ¢ê Û±Ü¶æãìëmí
Using the time scaling property, it follows from the relationshipß Úà Ä?Û'È Ö á�Ã�äiåDÁKÄ?Å�á)âaÇ�ãAÈ

that the following pair
exists î ÄEÛ'È Ï ß Úà Ä4Ç:Û'È Ö Äbæ:âaÇ�È�á2Ã�äiåDÁ:Ä9ÄIÅ�â�Ç�È'á�âaÇaãkÈ Ï�ï Ä É Å�È

. By usingthe duality property,we haveï Ä É Û'È Ï æÇ á�Ã9ä7åkÁ ê Û'áÞ.ã ë Ö Çaã ß Úà ÄCÇ2Ä�ÜmÅ�È'È Ï Çaã ß Úà Ä�Ç:Å�È
Applying the Euler formula and using the precedingresult, we obtainß ÚÓ ÄCÇKÅ�È�Ã�äiå�Ä�Ç:Å�È Ï æÇ É2ß ÚÓ Ä4Ç:Å�È ç Ê Ì6ÓYÎ Ü Ê Ë.Ì:ÓYÎDè Ö Ç É ï Ä�Û¢ÆdÇ�È_Ü�Ç É ï Ä�Û�Ü�Ç�ÈÏ É áÇ�ã é Ã�äiåDÁAê Ä?Û¢ÆdÇ�È�áÞ.ã ë Ü©Ã�äiåDÁAê Ä?Û±Ü­Ç�È'áÞ.ã ëní�ð á Ï Ç
(c) We know that

æ:â�Ä É Å¹Æcñ�È Ö Ê Ë�ò9× Ù Ú Ä?Û'È
. In the frequencydomain,the multiplication by

É Å
indicatesthe time

derivativeandthemultiplicationby

Ê Ë.Ì+Í�Î
indicatesthe time shift by threetime units. Hence,the result is givenbyÉ Å æÉ Å¹Æ­ñ Ê Ë�ÌbÍ9Î Ö óó ÛDô Ê ËAò'ÑØ×4ËDÍ/Ô Ù Ú ÄIÛ±Ü�õ�Èbö

(d) This problemdemonstratesthe time domainconvolution. NamelyæÉ Ä?Å©Ü�Ç�È Ï æÇ ÇÉ Ä�Å¹Ü­ÇaÈ Ö æÇ Ã�÷�åAÄ?Û'È Ê9Ì6Ó9×¢Ï î�ø ÄEÛ'È
and

á�Ã9äiåDÁkù Å�áÇ©ú Ö æã ß à ê Ûã ë Ï î Ó Ä?Û'È
Sincethe productof two functionsin the frequencydomaincorrespondsto the time domainconvolution,we haveæÉ Ä�Å©Ü�ÇaÈ á�Ã�äiåDÁ ù Å�áÇ ú Ö î ø Ä�Û'ÈAû î Ó ÄEÛ'È
The secondpart of this problemcanbe solvedsimilarly. From the tableof commonpairs,we havethe following
two pairs Ê�ËAü/×4Ù Ú Ä?Û'È ð�ýWþ¶ÿ Ö ææ�Æ É Å ð Ã�÷�åAÄ?Û'È Ö ÇÉ Å
By the time multiplication property, it followsÛ Ê Ë�üR× Ù Ú ÄIÛ'È Ö É óó Å�� ææ�Æ É Å�� Ï É Ü ÉÄ'æ�Æ É Å�È Ó Ï æÄ'æ�Æ É Å£È Ó
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By the time convolution property, we have���� �� �
	 ���
����� �������� ��� ����� ��� �"!$#�%'&(��� ��)(*,+.-0/
Problem 3.24
From FIGURE 3.25 we have 1 � �2�43 �65'7 � �8�:9 5 � � �8� . We know from Problem 3.10 that

5<; � �8� ��>=(? �A@ � ��BC�<D �E��='? ��@ � . Hence�F5'7 � �8�G9 5 � � �8� � �IH��@J��BC�<D�K � H�L@JM 9 ��L@J��BC�<DNK � ��L@JM 3 H@O��BC�<D�K � �@.M 9 �@O��BC�<D�K �@JM
Problem 3.25
(a) Using the Euler formula, we have��
	 ��� DFPL� � � �8� �A�'QSRUT 3 ��
	 ���WV � Q � T 	 � �XQ � T"Y� � �ZQ�RUT 3 �� �� �
	 ���
� V � �ZQF[\T 	 � �ZQ�]^T Y
Since

� �_# %<&`��� � � � ?X� �
	 ���
�
, thenby thetimeshiftingproperty,thefollowing signalis obtainedin thetimedomain�� �A�baC#U�<[�c^%_&X�E� 9edA� 	 �� � �"af#^�"]\c^%<&(��� 9egA�

We know from Problem3.10 that
5 &; � �2� � �U=(? �L@ � �\BC�<D �E��='? ��@ � . For

= 3ih
we obtain

5 &j � �8� � � d ? @ � �\BC�<D � d ��? @ � .
The sine function can be expressedin terms of exponentialfunctions by using the Euler formula. The inverse
Fourier transformproducesthe correspondingtime shifted functions, that is5 &j � �8� �\Bk� � �8�
3 5 &j � �2� � Q6T 9 � �XQ6T� � � d� � @mlE��BC�<D�K d �C� 	n� �@ M 9 ��BC�<DoK d ��� 9 � �@ MJp
(b) From the table of commonpairs we know that

� ? V �
	 � � Y � � �Gq #^q
(seealso Problem3.12). Using the time

shifting property we obtain��
	 � � D6P�� �^r �8�
3 �� �� �
	 � � � V � Q�RUT 	 � �XQ�RUT Y � �H�s � �bq #�t�RFq 	 � �oq #^�"R$qvu
Knowing that

5 &; � �8� � �^='? ��@ � �\Bk�_D ����='? �L@ � , for
= 3wd

we havethe following pair
5 &[ � �8� � � d ? �L@ � �\BC�<D � d ��? ��@ � .

The cosinefunction shouldbe first expressedin termsof exponentialfunctionsby using the Euler formula. The
applicationof the inverseFourier transformproducesthe time shifted functions,that is5 &[ � �8� D6P�� � �2�23 5 &[ � �8� � Q6T 	 � �XQ6T� � dH @�l �\BC�<D K d ��� 	W� ���@ M 	 ��BC�<D K d �E� 9 � ��L@ MOp
Problem 3.34
Thesystemtransferfunctionandthesystemimpulseresponseareobtainedfrom thesystemdifferentialequationasxXy �z� �x � 	 y �z� �G3|{ ��� �~} � � ���
�G3 ��
	 ��� } � ��� �
3�� �b�S� � � ���
�6��3 � �_# % & �z� �
The systemzero-stateresponsedueto the input

{ �E� �
3 ��BC� ��� � � � @G� � � � 	 �����o9 � � �m9��
�S�z�
is obtainedfrom� � ���
�G3 1 � ������� � ���
�23�� @G��� � � 	 �
�S�G9 � � ��9��
���>� ��
	 ��� 30� @ �� 9���� � � � � 	 �
���o9m� @ ��
	 ��� � � � �m9m���S�
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For ���m��� , we have�(�E��� �����b���S� �E  � �$¡ �n���b�£¢  L¤ ��J¥   �_¦
� ��§n� � ¥  L¤ ��
§   �_¦

� ��¥¨� ��©�n���b���£ªX«v¬�­ � ¥��
§  Z� ¬ ¤ ¦
� ��§n� � ¥eª(« ¬�­ � �
§  Z� ¬ ¤ ¦

� ��¥n� �$¡��ª'«v¬L­ � ¥®�J§  Z�\¯ �X°6± ¥eª'«v¬�­ � �
§  Z�\¯ °F± �²¥�ª'«v­G³6´Lµ �E��� §�ª'«v­Gµ�¶�· �����
In the abovederivationswe haveusedthe result

¯�¸ °\¹'º\±¼» ¬ ¤ ¦
� ��½�� � � .

Problem 3.39
The linear dynamicsystemin Example3.19 is definedby

�X¾�¿�À\�E��� §n¬ �L¾ � À\�E��� §ÂÁ �`�Ã��� �ÅÄ ����� . Its transferfunction
is given byÆ ��  � � � ���  � � ¿ §Â¬ ��  � � §eÁ � �ÁÇ¥�� ¿ §   ¬£� � �È � ÁÇ¥É� � ¿ §ËÊA� ¿_Ì ¢ ¥IÍ�Î · �b��Ï ¬��ÁÇ¥�� ¿'Ð

© �ÅÑ Æ �E  � � Ñ Ì Æ ��  � �
Note that µ\¶C· �>ÒG� �Ó³6´�µ �>Ò ¥ ¤�Ô ¬ � , hence the input signal is given by Ä �C��� �Ó­2³6´Lµ � ¬ � § ¤�ÔLÕ ¥ ¤�Ô ¬ � �­
³6´�µ � ¬ � ¥ ¤�Ô Á � . Using formula (3.83) the systemsteadystateresponseis given by�LÖ�ÖF�E��� �×Ñ Æ � ¬ � Ñ ­
³6´�µ�Ø�¬ � ¥

¤
Á § Ì Æ � ¬ �^Ù �|­ �È � ÁÇ¥Ë¬ � ¿ §ËÊ:Ú�¬ ¿ ³6´�µ Ï ¬ � ¥

¤
Á ¥�Í�Î · �b�¼Ï ÊÁÇ¥�Ê Ð�Ð

� ­Û ��Ü ³6´�µ Ø ¬ � ¥
¤
Á ¥mÍ�ÎA·N�b� � ¥�Ê � Ù �Å��«v¬'��¬�Ü�ÚI³6´Lµ � ¬ � §���­(« Ý Õ�Þ��

Problem 3.41
Using formula (3.83) the systemsteadystateresponseis obtainedas� Ö�Ö ����� �wÑ Æ �E  � � Ñ ¬
³6´�µ Ø � §

¤
Á § Ì Æ �C  � � Ù �W¬ Ñ   �®Ñßßß � �
§   � � ¿ ßßß ³6´Lµ Ø � §

¤
Á § Ì �E  � � ¥Ë¬ Ì � �
§   � � Ù

� ¬��È � �J¥�� ¿ � ¿ §�Ê � ¿ ³6´�µ�Ø � §
¤
Á §

¤
¬ ¥e¬GÍ6ÎA· �b� � � �\Ù � ¬£��
§m� ¿ ³6´�µ�Ø � §

¤
Á §

¤
¬ ¥e¬GÍ6ÎA· �b� � � �^Ù �W³6´�µ�Ø � §

¤
Á
Ù
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