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apoi logati-va pe masina unix (EB-210.lmn.pub.ro)

Numerical Methods Lab, Politehnica University of Bucharest, Romania

Apasati ALT-F2 pentru revenire in mod grafic.

Faceti un click cu butonul stang in aceasta fereastra,

EB-210 login: marin
Password: |

Session  Applications  Options  LMN  Help

File  Edit  Commands  Options  Print     Help
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  Graficul u = f(t) 
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"DCF`2CF^FLJK<\4I�\5L#�4IH^ IHEHCFN_CF`2O)EHQRCFP*EaLY^ ��XTO)`>L ): �oaLJKTLJG*KML~U�IH^�)_vJIHv ).�  �P�O4XMLJoh[L�O)QTO4E_X ZgCiLY^u[L�Pp\4P*EHQbXMC��XMIHCSOBLJo_^FCF\)LJKTO)L B�0�<���& ��: , 83: , 56) :��*<G'*<E:%AH< , 5.A�2'*<D)+-, ozO4EeXMKTIAXTKMLJE_QRU�P*KR`�LJKRO5L2oHKTCS`|IH^FI_C�XMO)KR`>O4E'LJ^CFEeXMO4G*KMLJ^SO)C�v j�uEl\)L#�)IH^�CSEeXMO)GJKMLJ^SO)^FPJKd`|IH^rXMCFo_^FO �Fj kFE \5L �)IH^wNHO�UWLYX ZT[L: A$HCFNHCS`>O4EHQTCSP*EaLJ^SO��  zU�P*KR`|IH^iLnN_OCFEeXMO4G*KMLJKRO,oHKTCSE�oh[LJKRX ZWC�O)QbXMO $aL#�)LYX�[L�osO�U�PJKT`|IH^FL��yLYIHQTQ��'2dQRXMKRP*G*KTLJNHQ��0C��� � N_CSq�
 N8 �� �"! G$# � 
&%�7:N�, ! � PDv ? �
j�uEp\)L#�)IH^�o_KTP.$H^SO)`2O)C�E_PeLJQRXTKTO'
 � ��G*KMLJN8� H��  aCiLJK]U�PJKT`|IH^FL|NHO�CFEeXMO4G*KMLYKTO,oHKRCFE�oh[LJKbX ZWC�NHOfqmCFEHO� � � NHCrq ����G*KMLJN8��� H�� N8 �� � � ��G*KMLJNc�(%5G*KTLJN H�� N8 � � # � � H�� G*KTLJN8� %�7BN�, I � P_v�� � �

������������������ "! ��#
�dO4NHIH\)OfX Z�C U�P*KR`|IH^FL(� P_v�� � � v
�uEHN_CF\5L~X ZWCFOY� �#PJXMLYX Z�C : � �%G*KTLJN��  *) � H��  +
 � ) :dv!aP*^SP*QTCrX Z C
 0jkSE�NHO)NHI_\)O)KRO5L2KTO)^FLYX Z�CFO)C
 DU�P*KR`|IH^FLBozO4EeXMKTI�NHCrq ��) : �fv

�]I�U�P*^SP*QTCSKTO)L|KTO)^FLYX Z�CFO)C�� P_v�� � �  HO)\4IaLYX Z�CFL � P_v > �]NHOfqDCSEHO� � �%G*KTLJN8� %5G*KMLYN H�� N� � � � � H�� N� 2,� # � � H�� G*KTLJN8� %�7BN�, I � P_v���� �
QMLJI� HU�PJ^FP*QRCFEHN�LJo_KTP98DCF`>LJKTO)L|ozPJXTO)E_X ZWCiLJ^SIH^FI_C���oHKRCFE�KTO4^iLYX Z�CiL � PDv K.� �

� � ��G*KMLJN.-/ BDBE
F G L

� F H�F�01 %�G*KMLYN H�� N� � � � � H�� N� 2 � # � � H�� G*KTLJN8� %�7BN�, ! � P_v��JK.�
1 LJ^FP*KRCF^SO]� F E0I�NHO4oHCFEHN�NHOc\4PDPJKTNHP*EHLYXMO4^FO]QRoaLYX Z CFLJ^FO 'ZQTC �  *NHO4\)CHosPJX%�2QT\4PeLJQRO�jkFE�LYUWLJKTLdCFEeXMO4G*KMLY^FO)C��
BDBE
F G L

� F ��� �%G*KTLJN H�� %�G*KTLJN H�F N8 � ��� � H�� N8 2,� # � � H�� G*KMLJN8� %�7BN , I � � � I !9!9! I � !
� P_v���)+�
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M�O)^FLYX Z�CSCF^SO � P_v���)+�%QR\)KTCSQTO#ozO4E0XTKTI � � � I !9!9! I ��KTO4oHKTO��)CFEeX�[L:IHE>QTCFQbXMO4` N_O#O4\)IaLYX ZWCFC{LJ^SG*O3$_KTCF\4O�^FCFE_CiLJKRONHO,U�P*KR`�LD�
B@BE
F G L

� F�� � F ��� � I � � � I !9!9! I � ! � P_v��9IK�
�dOeZQTC�QRIH`>L�QTO�O 8DXTCFEHN_O|ozO4EeXMKTI"�n� � I !9!3! I �z�  \4I � ��� �  NHPeLJK#IHE'E0IH`A[LYK<NHO|�lozPJXTO)E_X ZWCiLJ^SO� F QTI_E0X8EHO4\)IHE_P*QT\4I_XMOYv
�uEeXMO4G*KMLY^FO)^SO|osO|NHP*`2O)EHCSIH^  �LJ^�oHKTP.$_^FO)`2O)C�QTO�osPJX,QR\)KTCSO�\5LnQRIH`>O�N_O�CFEeXMO4G*KMLJ^SOBosO�O)^SO)`2O)EeXMO4^FO�aE_CSXMO  zjkFE'\4P*EHQTO4\)CSE_X ZM[L�\)PmO4�a\4CFO4E_X ZWCSC%`�L~XMKTCS\)O4C�QTCSQRXTO)`|IH^SIHC  � � F  �o_KTO)\4IH` ZQRC�oHKTCS`�LnCSE0XTO)G*KTLJ^u[L>NHCFE`2O)`D$_KTIH^%N_KTO)oDX�QTO�ozPYX�P.$_X Z�CSEHO:jkFE_QTIH`'jLJEHN'\4P*EeXMKTC $HI_X ZWCFCF^SOBO4^FO)`2O)EeXTO)^FPJK<�aEHCrXMOJv j�uE�oH^SIHQD �^FL�XMO4K(�`2O)EHCSC ^SC $sO)KTCsqYL2`>LJC O 8DCFQRXML2P�\4P*EeXMKTC $HI_X ZWCFO,NaLYXTP*KML~X�[L�CFEeXMO4G*KMLY^FO)CzozO,U�KRP*EeXMCFO4KML��� dv
$ �(��� � 5 � 7 ����� � � �"7 ��� �%� 3 � �(��� � �4%�456�47 ���4������ 7������
�]P*`2oaLJK�jLJEHN�KTO4^iLYX Z�CFCS^FO � P_v���)+�%ZQRCQ� P_v��9IK�  �QRO�\4P*EHQRXMLYX�[L�\e[L�IHEy\)PmO4�a\4CFO4E0X � � F LY^e`�LYXTKTCS\)O)CYQTCSQRXMO4`|IH^SIHCO4QRXMO�NaL~X#N_OyO 8DoHKTO4QTCiLD�

� � F � � � �%GJKMLJN H�� %�G*KTLJN H�F N8 � B��E� G L
�
� ��G*KMLJN H�� %�G*KTLJN H�F N8 � B��E� G L � �� F I � P_v�� C.�

j kSE'\5LJKRO|Q(�uL�E_PJX}LYXd\)I �
	�E0IH`A[LYKTIH^�NHO�O)^SO)`2O)EeXMO|�aE_CSXMO�jkFE'\5LYKTO�L�U�P*QbX,NHCSqmC �5LYX,N_P*`>O4EHCFI_^�oHKRP �
$H^SO)`2O)C�v "DCS`>CS^iLJK8\)I \)L#�)IH^�I_EHCFNHCS`>O4EHQTCSP*EaLJ^
 IHE O4^FO)`2O)EeX,�aE_CSX�	�qJL�\4P*EeXMKTC $HIHC%^FLn\)PmO4�a\4CFO4E0XTIH^� � F EmI_`�LJC�NHLJ\e[L�EHPmNHIHKRCF^FO � ZQRC��nLJoaLYKRX Z�CFE�O)^SO)`2O)EeXMIH^SIHC �aE_CSX�	*v�]P*EeXTKTC $_I_X ZWCFL|IHE0IHChO)^FO4`>O4EeXc�aEHCSX�^FL|\)PmO4�a\4CFO4E_X Z�CFCz`�L~XMKTCS\)O4C�QTO�\5LY^F\)I_^FO5L �e[L�LJQRXRU�O)^��

� �� F � � � �%G*KTLJN H�� %�G*KMLYN H F N8 �
�� �� �-� 0 � 0 F 294 � 4 F � > I � I ����	 / ���� � /�-� 0��� 254��� � > I � I ����	 / �|� � /� I � I �����	 ! � P_v���P+�

j�uE�KTO4^iLYX Z�CFCS^FOC� P_v���P+� > O)QbXMO:LJKTCFL|O)^SO)`2O)EeXMIH^SIHC �aE_CSX�	*v
�����������E��� �� !�� # L+�V�dO)N_IH\)OfX Z�C�KTO4^iLYX Z�CFCS^FOC� P_v���P+�fv

$ � �hL8\5LJKRO]\)PmO4�H\)CFO4E_X Z CmLJCmQTCSQRXMO4`|IH^SIHC0\)P*EeXMKRC $HI_CFO IHE|O)^SO)`2O)EeX�aEHCrXcXMKTCSIHEHG��_CFIH^FLJK�	<��� � I � I ,��@&
�8E O4^FO)`2O)EeX��aEHCrX�\)P*EeXTKTC $_IHCFO3ZQRC8^FLAXMO)KR`>O4E0IH^c^FC $zO4K � � NaLJ\e[L EHPmNHIH^ � LJoaLYKRX Z�CSEHO�O)^SO)`2O)EeXMI_^FIHC�v�]P*`2oaLJK�jLJEHNyKTO4^iLYX Z�CFCS^FOH� P_v���)+�wZQTCQ� PDv �9I+�  �QTO \)P*E_QRX}L~X�[L�\e[L#oHLJKRXTO5L�NHCFE�\)PmO4�H\)CFO4EeXMIH^!� � LJ^*XMO4KT`2O)E0IH^SIHC^SC $sO)KVNaL~XMP*KTLYX�[L|CSE0XTO)G*KTLJ^FO4C�osOyO4^FO4`>O4E0XTO)^SOd�aEHCSXTO,O)QbXMOyNaLYX�[L�NHO�O 8_o_KTO)QRCiL_�

� �� � � � � H�� N8 �#"%$'&( I �
�)	

� I � ��)	 ! � P_v�� �.�
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�� ��� ? C

������������������ "! � #
�dO4NHIH\)OfX Z�C�KRO)^iL~X ZWCiL(� P_v�� �.�fv
�uEHN_CF\5L~X ZWCFOY� (�I_XMOfX Z�C U�PJ^FP*QRC�CSE0XTO)KRoHKTOfX}LJKRO5L�G*O4P*`2O4XMKRCF\*[L�L�CSE0XTO �G*KTLJ^FO4C v

������������������ "!�� #

2 $HCSEHO)\4IHEHP*QR\)I_X�[L�U�PJKT`|IH^g[LyN_OdCFEeXMO4G*KMLYKTOdosO#XTKTCFI_EHG��HCSIH^�	d�� �'I � I ,���L.\4PDPJKTNHP*EHLYXMO4^FP*KyLJKRO5LJ^SO���U�I_EH\4X ZWCFCF^SP*K H�� ��O)QRXTO B�0�<����& � '�� 0��	� '*5H8��	� :��	� ��
� H�
� H BF H� ; N8 � K > ��� � � � �

� � 2 � 2 �
2 K.� � !
� P_v�� > �

L+�E1wO)KRCS�a\)LYX Z�C�qYLJ^iL $HCF^SCSX}L~XMO5LlU�PJKT`|IH^SO)C
 8jkFE \5L#�4IH^:CSEeXMO)GJKMLJ^SO)C\)LJ^F\4IH^iLYXTOd^iL�O 8_O4KT\4CSX Z�CSIH^%P_v
$ � �VLJ^S\)IH^FLYX Z�C CSE0XTO)G*KTLJ^FO4^FOY� � � H �� N� - � � H �� H�F N8 - � � H�� H �F N� dv

$ �(��� � 5 �%7���� � � � �"7 ��� ��� 3 � �'������� ���"7 �J��� ��� �

�]IH` N_P*`>O4EHCFI_^� O)QbXMO,NHCSQT\4KTO4XTC �)LYX�jkFE>O)^SO)`2O)EeXMO<�HEHCSXTO<XMKRCFIHEHG!�HCFIH^FLJKTO  eU�KTP*EeXMCSO)KTL:QMLBqYLB��LJo_KTP �
8_CS`�L~X�[LnoHKRCFE'QTO4G*`2O)EeXMO2NHO�NHKRO5LJo_X�[L_v j�uE �aG*IHKTL PDvDCnO)QbXMO2KTO4oHKTO��)O)EeXMLYXyIHE�O4^FO4`>O4E0X,�HEHCSX,qJO)\)CSEU�KTP*EeXMCSO)KRO)C  eQRO)G*`2O)EeXTIH^zo_KTCFE2\5LYKTO8O)QRXTOdLJo_KTP98DCF`>LYX�[LdU�KTPJE0XTCFO4KML: eoHKRO)\4IH`�ZQTC{QTO4EHQTIHKRCF^SO#NHO8KTOfU�O)KRCFE_X ZT[LozO4E0XTKTI�EHP*KR`�LJ^FL 7l^iL�QRO)G*`2O)EeXMI_^�NHO,U�KTP*EeXMCSO)K5[L: _q*O4KTQRP*KTIH^�XMLJEHG*O4E0X �nZQTC�O4^FO4`>O4E0XTIH^�NHO�^FCSEHCFO#	�*v
� � ����� � 56��� � � � �"7�	�� � �'��� ���� 	����0� �"7 ���%� �����v
2,NHLYX�[L�\)I�NHCSQT\)KRO4XTC �5LYKTO5L�NHPJ`>O4EHCFIH^SIHC�ZQRC L�O4\)IaL~X Z�CFO4C�QMLYXTCFQbUR[LJ\)I_XTO�NHO�ozPJXTO)E_X ZWCiLJ^
 _O4QRXMO�EHO4\)O4QMLJK5[L'ZQTCNHCFQR\)KTOfXMC �5LJKRO5L ��LJo_KTP98DCF`>LJKTO)L+��\)PJEHNHCSX ZWCFCS^FP*K NHO,U�KTP*EeXTCFO)K5[L: HNHI_oh[L2\4IH` IHKR`>O)L#�e[LDv
�dO)PeLJKRO)\4O,ozPJXTO)E_X ZWCiLJ^SIH^ ��L�U�PJQRXcoHKRO)QRIHoHIHQ8^FCSEHCiLJK osOd�aO)\)LJKTO�O)^SO)`2O)EeXV�aE_CSX� DO)^�qYL�L5q*O)L�qYLJKRCiLYX Z CFO^FCFE_CiLJK5[L�ZQTC osOyN_CFKTO4\4X ZWCFCF^SO<osO)KRozO4EHNHCF\4IH^iLYKTO�ozO�QRO)G*`2O)EeXMO4^FOyoHKTCSEp\)LJKTO�O4QRXMO:LJoHKRP98_CS`�L~X�[L|U�KTP*EeXTCFO)KTL_vj�uE�\4P*EHQRO)\)CSE_X ZM[L  a�s�:9J�a�'qYLB�p\4P*EHQbX}LJEeX�osO,P*KTCS\)OdQRO)G*`2O)EeX�\)I�\4P*EHNHCrX Z�CSOdNHOdU�KTPJE0XTCFO4K�[L��#O4IH`>LJEHE�v!{I_EH\4X ZWCiL ;�KTO)o_KTO3�4O)EeXYjLYEHN \)P*EHN_CSX Z�CiL�NHO:U�KRP*EeXMCFO4K�[L 12�43 5 �87 7tqYL2�'\4P*EHQRCFNHO4KMLYX�[L: {oHKTCSE.IHKR`�LJKRO! \5LyL�q�jLJE_N�\mjL~XMO8PyqYLJ^SPeLJKTOc\4P*EHQbX}LJEeX�[LyozOc�aO4\5LJKRO#N_CFE2QTO)GJ`>O4E0XTO)^SO#NHO8NHKRO5LJo_X�[Ly\)LJKTO#LJoHKRP98_CS`>O)L#�e[LU�KTP*EeXMCSO)KTL_v
�dCFQT\4KTOfXMC �)LJKTO)L2U�IHE_\4X Z CSO)C )� KRO)oHKRO3�)O4EeXYjLJEHN \4P*EHNHCrX ZWCiL2NHOBU�KRP*EeXMCFO4K�[L $ ��� �
� &�%�(�  HqYL��AUR[LJ\4I_X�[L>oHKTCSE\)P*EHQRCFNHO4KMLJKRO5LnIHE0IHC�QTOfXd�aEHCrXdNHO|qYLJ^SP*KTC LJ^SO|LJ\4O)QRXTO)CFL: �� � ��)"�: � I � � �cjkSEAEHPmNHIHKTCS^FO � LJoaLYKRX Z�CFE�jLJE_N
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U�KRP*EeXMCFO4KTO4C v � j�uE0XTKTOyLJ\4O)QRXTO:E_PDNHI_KTC  DqJLYKTCiL~X Z CFL�ozPJXTO)E_X ZWCiLJ^SIH^FI_CzO4QRXMOy^FCSEHCiLYK�[L_v �
�����������E��� �� !�� # (�O4E0XTKTIp\)Oy\)^iLYQ�[L�NHO,U�IHEH\fX Z�CFC )ANHCSQT\4KTO4XTC �)LJKTO)L�N_O:`>LJC�QRIHQ�EmICFEeXMKRPDN_IH\)O,EHCS\)C�P2LJoHKRP98_CS`�LYKTO &
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n

t

ds

i

j

k

:�� ;������ � � ��^FO4`>O4EeXcXMKTCSIHEHG��_CFIH^FLJKq*O)\4CFE�U�KTP*EeXTCFO)KRO)C

�]P*EeXTKTC $_I_X ZWCFLcU�KRP*EeXMCSO)KTO4C0^iLcXMO)KR`>O4E0IH^0^FC $sO)KhO4QRXMO�KTO4oHKTO��)O)E��XMLYX�[L�NHO�\4O5L.N_O�L�NHP*IaL�CFEeXMO4G*KMLJ^g[L�N_CFE3`>O4`D$HKTI_^ N_KTO)oDXLJ^ KTO)^FLYX Z�CFO)C�� P_v���)+� �
� � � ! G$# � � H�� G*KTLJN8� %�7BN�, ! � P_v�� ? �

J8qhjLYEHN�jkFElqJO)NHO4KTO�oaLJKbXMCrX Z�CSP*EaLJKRO5L�U�KRP*EeXMCSO)KTO4CV�� j kFE�\4O)^FONHPJIh[L�oh[LJKRX ZWC!, . ��ozO�\5LYKTO�O)QbXMO�CF`2oHIHQ5[L�\4P*EHNHCrX Z�CFL��dCFKTCS\ � �^SO4X ��ZQRC ,#= ��ozO:\5LJKROBO4QRXMOBCF`2oHIHQ�[L2\)P*E_NHCSX Z�CiL>�#O)I_`�LJE_E �  CSE0XTO)G*KTLJ^iL8LJEeXMO4KTCSPeLJK�[L#ozPeL~XMO��|QT\)KRCFQ5[Ld\5L<P,QRIH`A[L#NHOVNHP*I�[LCSE0XTO)G*KTLJ^FOY�
� ��� . 2�� = � � !

�
� H�� G*KMLYN8� %�7:N�,

2 � !
�
� H�� G*KTLJN8� %�7BN�, ! � P_vLK � �

�]P*EDU�P*KT` P.$HQRO)KbqJL~X ZWCFCS^FP*K�KRO4U�O4KTCSXTPeLJKRO#^FL:KTO4^iLYX Z�CiL&� P_v > �  mosO#U�KRP*EeXMCSO)KML:�dCFKRCF\ �H^SO4X , . U�IHEH\fX Z�CFCS^FOcosP*E �NHO4KTO�QML~XMCFQbUWLJ\ H�� � �  mjkSE�\4P*EHQRO)\)CSE_X Z}[L�oHKRCF`>L|CFEeXMO4G*KMLJ^g[L: �� .  HO)QbXMOyE0IH^u[L_v
( OyosP*KbX ZWCFI_EHO5L ,#= L�U�KRP*EeXMCSO)KTO4C�QTO�\4IHEHPeLaZQbXMO

;�� �
� �s��a� !

�uEeXMO4G*KMLY^iL�� = QTO�QR\)KTCSOJ�
� = � � !

�
H�� ��G*KMLYN8� % 7BN�, � � !

�
H�� �

�s��a� N , � � � !
�
H�� ;]N�, ! � P_vLK � �

�uEeXMO4G*KMLY^iL	� =�O)QbXMOcEHO4E0IH^u[L<E0IH`>LJCmNaLJ\*[L � O)QbXMOcIHEBEHPDN�N_O]osO]U�KTP*EeXTCFO)K5[L: JN_O)\)CD^iL8O5L<q*PJK%\)P*EeXTKTC $_IHCXTPeLYXMO,O4^FO4`>O4E0XTO)^SO,\5LJKRO:LYIpP�^iL~XMIHK5[L�
 � ��hozOdU�KRP*EeXMCSO)K�[LDv#"�[L2E_PJX�[LJ` \)I .�P2LJQRXRU�O)^�NHO�^FLYXMIHK5[L_v
�uEeXMO4G*KMLY^iL�� = QTO�QR\)KTCSO�\5L�P>QRIH`.[L2L�\4P*EeXMKTC $HI_X ZWCFCF^SP*K]^FLYXMI_KTCF^SP*K NHO�ozO,U�KTPJE0XTCFO4KML��#O4IH`>LJEHE��

� = � E
? � �= � E

? = � � F
� H�� ; N�� ?&! � P_vLK�K.�
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