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!BSTRACT

! NEW METHOD FOR PERFORMING 2!.$/- VIBRATION ANALYSIS WITHIN
-3#�.!342!. IS PRESENTED IN THIS PAPER� 4HE METHOD IS A DIRECT AP
PLICATION OF A WELL KNOWN RESULT OF ,INEAR 3YSTEMS 4HEORY AND ALLOWS EX
ACT COMPUTATION OF 2-3 VALUES OF ANY NUMBER OF STRUCTURAL RESPONSES AND
THEY CAN BE POSTPROCESSED AS IF THEY WERE ORIGINATED IN A CONVENTIONAL STATIC
ANALYSIS �IN COLOUR PLOTS FOR INSTANCE	� !LSO THE $-!0 SEQUENCE THAT ALLOWS
TO USE IT WITHIN -3#�.!342!. SOLVER IS INCLUDED AND DESCRIBED� 4HE
COMPARISON OF THE OBTAINED RESULTS WITH THOSE GIVEN BY STANDARD METHOD
SHOWS THE CORRECTNESS OF THE $-!0 SEQUENCE� &INALLY� EXTENSIONS OF THE
CAPABILITY OF THE PRESENTED METHOD ARE OUTLINED�
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� (MSQNCTBSHNM

1 -#., UHAQ@SHNM @M@KXRHR HR ODQENQLDC VHSGHM ,2"�- 231 - HM %QDPTDMBX
1DRONMRD RNKTSHNM �2.+ ���� 3GHR 1 -#., RNKTSHNM ONRSOQNBBDRRDR SGD SQ@MR�
EDQ ETMBSHNMR NE SGD QDRTKSR QDPTDRSDC AX SGD TRDQ� HD RSQDRRDR� ENQBDR� @BBDKDQ@�
SHNMR� DSB� AX LD@MR NE MTLDQHB@K HMSDFQ@SHNM NE SGD /2# BTQUDR NE SGD QDRONMRDR�
B@KBTK@SDC EQNL SGD BNQQDRONMCHMF NMDR NE SGD DWBHS@SHNM ENQBDR @MC SGD EQDPTDMBX
QDRONMRD NE SGD RSQTBSTQD 3GD B@KBTK@SHNM OQNBDRR OQDRDMSR RNLD CHpBTKSHDR UDQX
VDKK JMNVM AX SGD TRDQR�

q 3GD QDRTKSR G@UD SN AD QDPTDRSDC NMD AX NMD �MN HMRSQTBSHNM @R 231$22� ++
HR @U@HK@AKD� 3GHR HMBNMUDMHDMS HR HLONQS@MS VGDM CD@KHMF VHSG AHF RSQTB�
STQDR

q  M QDK@SHUDKX HLONQS@MS MTLADQ NE L@SGDL@SHB@K NODQ@SHNMR G@UD SN AD
L@CD ENQ SGD B@KBTK@SHNM NE D@BG HMCHUHCT@K QDRTKS

q (S HR MNS ONRRHAKD SN UHRT@KHYD 1,2 QDRTKSR �RSQDRRDR ENQ HMRS@MBD� HM BNKNQ
OKNSR @R HS HR L@CD HM RS@SHB NQ LNC@K @M@KXRHR� ADB@TRD 1 -#., QDRTKSR
@QD MNS RSNQDC HM SGD .43/43� nKD OQNCTBDC AX ,2"�- 231 - 3GHR
HR NAUHNTRKX HLONQS@MS SN G@UD @ BKD@Q HCD@ NE SGD O@QS NE SGD RSQTBSTQD SG@S
HR LNRS KN@CDC

q 3GD RNKTSHNM NAS@HMDC HR MNS DW@BS ADB@TRD SGD QDRTKSR /2# @QD B@KBTK@SDC
AX LD@MR NE @ MTLDQHB HMSDFQ@SHNM

3GD LDSGNC OQDRDMSDC HM SGHR O@ODQ SQHDR SN RNKUD SGDRD RGNQSBNLHMFR 3GD
L@HM @CU@MS@FD VHSG QDRODBS SN SGD RDPTDMBD @KQD@CX HLOKDLDMSDC VHSGHM ,2"�
- 231 - RNKTSHNM ���� HR SG@S @KK RSQDRRDR� ENQBDR NQ @MX QDRTKS QDPTDRSDC AX
SGD TRDQ L@X AD BNLOTSDC� @MC HS HR ONRRHAKD SN ONRSOQNBDRR SGD 1,2 QDRTKSR
@R HE SGDX B@LD EQNL @ BNMUDMSHNM@K RS@SHB @M@KXRHR �BNKNQ OKNSR B@M AD NAS@HMDC
RGNVHMF 1,2 RSQDRRDR� CHROK@BDLDMSR @MC RN NM� .SGDQ @QD SGD DW@BSMDRR @MC
GHFGDQ DpBHDMBX �SGD B@KBTK@SHNM RDPTDMBD HR BKD@QKX RHLOKDQ @MC RGNQSDQ SG@S SGD
CDE@TKS NMD�
.AUHNTRKX� SGDQD HR @M @RRNBH@SDC BNRS GNVDUDQ 3GD L@HM KHLHS@SHNM NE SGD

OQNONRDC LDSGNC HR SG@S HS HR NMKX U@KHC ENQ TMHENQL HMOTS 1 -#., RODBSQ@
�HD VGHSD MNHRD NMD� -DUDQSGDKDRR SGHR KHLHS@SHNM B@M AD D@RHKX NUDQBNLD HM
LNRS OQ@BSHB@K B@RDR� @R HS VHKK AD CDRBQHADC HM @ ETSTQD O@ODQ
 #, /  +3$1 �@KRN HMBKTCDC HM SGD O@ODQ� V@R CDUDKNODC SN HLOKDLDMS

SGD LDSGNC HM ,2"�- 231 - RDPTDMBD 2.+ �� 3GD  +3$1 RDPTDMBD V@R
OQNUDC BNLO@QHMF HSR QDRTKSR SN CDE@TKS ,2"�- 231 - NMDR �RDD O@Q@FQ@OG
��  R DWODBSDC� SGD QDRTKSR @QD DW@BSKX SGD R@LD
3GD O@ODQ HR RSQTBSTQDC @R ENKKNVR %HQRS� SGD L@SGDL@SHB@K A@BJFQNTMC SN

NAS@HM SGD DW@BS RNKTSHNM NE 1,2 QDRONMRDR SN VGHSD MNHRD DWBHS@SHNM HR QDUHDVDC

�



3GDM� @ CHQDBS @OOKHB@SHNM SN RSQTBSTQD�KHJD RXRSDLR HR RGNVM @MC SGD RDPTDMBD NE
L@SGDL@SHB@K NODQ@SHNMR MDDCDC HR HCDMSHnDC  ESDQV@QCR� CDS@HKR NE SGD HLOKD�
LDMS@SHNM NE SGHR RDPTDMBD HMSN #, / ENQL HR FHUDM� @MC SGD NAS@HMDC QDRTKSR
@QD U@KHC@SDC SGQNTFG @ QDOQDRDMS@SHUD DW@LOKD %HM@KKX� CDS@HKR NM ONRRHAKD DW�
SDMRHNMR NE SGD OQNONRDC LDSGNC SN LNQD FDMDQ@K OQNAKDLR HR @MSHBHO@SDC @MC
CHRBTRRDC

� ,@SGDL@SHB@K !@BJFQNTMC

1DE :�< FHUDR @ E@HQKX BNLOKDSD @MC QHFNQNTR CDQHU@SHNM NE SGD SGDNQX NE QDRONMRD
NE KHMD@Q RXRSDLR SN VGHSD MNHRD Q@MCNL DWBHS@SHNM RNTQBDR 3GDQDENQD� NMKX @
AQHDE RTLL@QX NE SGD L@HM QDRTKSR VHKK AD OQDRDMSDC

�� .TSOTS U@QH@MBD L@SQHW ENQ KHMD@Q RXRSDLR RTALHSSDC
SN VGHSD MNHRD

(S HR VDKK JMNVM EQNL +HMD@Q 2XRSDLR 3GDNQX GNV SN B@KBTK@SD SGD 1,2 QDRONMRD
NE @ KHMD@Q CXM@LHB RXRSDL RTALHSSDC SN VGHSD MNHRD YDQN LD@M DWBHS@SHNM 2TBG
@ RXRSDL� L@X @KV@XR AD VQHSSDM HM SGD ENQL

>W �  W
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VGDQD  HR @ RS@AKD L@SQHW �HD @KK HSR DHFDMU@KTDR G@UD MDF@SHUD QD@K O@QSR��� W HR
SGD RS@SD UDBSNQ� V HR @ UDBSNQ NE DWBHS@SHNM RNTQBDR BNMRHRSHMF NE YDQN LD@M VGHSD
MNHRD VHSG /2# L@SQHW 6 �RXLLDSQHB @MC ONRHSHUD CDnMHSD� @MC Y HR SGD RXRSDL
NTSOTS -NSD SG@S SGD EDDCSGQNTFG SDQL #V HR MNS OQDRDMS HM SGD NTSOTS UDBSNQ
CDnMHSHNM .SGDQVHRD� SGD 1,2 NE SGD NTSOTS VNTKC AD HMnMHSD
(S B@M AD CDLNMRSQ@SDC SG@S SGD RSD@CX RS@SD U@QH@MBD L@SQHW 7 NE SGD RS@SD

UDBSNQ W�S�� CDnMDC @R
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s
���

�% HR SGD L@SGDL@SHB@K DWODBS@MBD NODQ@SNQ�� HR SGD RNKTSHNM NE SGD KHMD@Q +X@�
OTMNU DPT@SHNM
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(S B@M AD OQNUDC SG@S SGD @ANUD DPT@SHNM G@R @ TMHPTD RXLLDSQHB MNMMDF@SHUD�
CDnMHSD RNKTSHNM HE @MC NMKX HE ENQ @KK H @MC I SGD DHFDMU@KTDR NE SGD RS@SD L@SQHW
 UDQHEX SGD QDK@SHNM

�4HE RESPONSE OF AN UNSTABLE SYSTEM WOULD BE INnNITE�
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3GHR BNMCHSHNM VHKK @KV@XR AD LDS ENQ RSQTBSTQDR G@UHMF MN QHFHC ANCX LNCDR
(S HR BKD@Q SG@S SGD 1,2 CHROK@BDLDMSR NE @ RSQTBSTQD G@UHMF QHFHC ANCX LNCDR
VHKK ADBNLD HMnMHSD HE SGD RSQTBSTQD HR RTALHSSDC SN VGHSD MNHRD ENQBDR
3GD RSD@CX RS@SD U@QH@MBD L@SQHW� 9� NE SGD NTSOTS Y�S�� HD
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B@M AD B@KBTK@SDC EQNL 7 AX
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@MC nM@KKX� SGD RSD@CX RS@SD LD@M RPT@QD U@KTDR NE SGD QDRONMRD @QD RHLOKX
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 KSGNTFG SGD @ANUD +X@OTMNU DPT@SHNM LHFGS AD QDVQHSSDM @R @ KHMD@Q RXRSDL
NE DPT@SHNMR HM SDQLR NE SGD DKDLDMSR NE SGD L@SQHW 7� HS B@M AD RNKUDC LTBG
LNQD DpBHDMSKX AX TRHMF 2BGTQ CDBNLONRHSHNM SDBGMHPTDR �RDD :�< ENQ HMRS@MBD�
'NVDUDQ� RHMBD SGHR HR MNS ONRRHAKD VHSGHM #, /� VD RG@KK OQNBDDC HM @ CHmDQDMS
V@X

�  OOKHB@SHNM SN RSQTBSTQ@K LNCDKR

�� #XM@LHB DPT@SHNMR NE @ RSQTBSTQ@K RXRSDL �EQDPTDMBX
QDRONMRD OQNAKDL�

3GD DPTHKHAQHTL DPT@SHNMR NE @ KHMD@Q CXM@LHB RSQTBSTQ@K OQNAKDL HR VQHSSDM HM
LNC@K BNNQCHM@SDR @R ENKKNVR
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3GD RTAHMCDW G QDEDQR SN SGD MTLADQ NE LNCDR QDS@HMDC HM SGD @M@KXRHR 3GD
L@SQHW /GO �VGDQD O HR SGD MTLADQ NE HMCDODMCDMS KN@C B@RDR� HR SGD L@SQHW
NE LNC@K ENQBDR� D@BG BNKTLM BNQQDRONMCR SN SGD LNC@K ENQBDR NE @ O@QSHBTK@Q
DWBHS@SHNM B@RD %HM@KKX TG HR SGD UDBSNQ NE LNC@K CHROK@BDLDMSR 3GD KN@C UDBSNQ
EO HR VGHSD MNHRD YDQN LD@M OQNBDRR VHSG /2# L@SQHW 6OO
3GD @ANUD DPT@SHNMR B@M AD VQHSSDM HM SGD ENQL NE @ nQRS NQCDQ KHMD@Q RXRSDL

NE CHmDQDMSH@K DPT@SHNMR (S S@JDR SGD ENQL
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VGDQD WD HR SGD RS@SD UDBSNQ�
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NE NQCDQ �MG�  DD HR SGD RXRSDL L@SQHW�
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/DO HR SGD KN@C HMoTDMBD L@SQHW�
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�
�GO
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(M SGD B@RD HM VGHBG SGD MNQL@K LNCDR @QD MNQL@KHYDC VHSG QDRODBS SN SGD L@RR
L@SQHW� @MC ENQ SGD B@RD NE LNC@K RSQTBSTQ@K C@LOHMF� ,GG � (GG� *GG � `l�

GG

@MC !GG � &GGlGG @MC SGD @ANUD L@SQHBDR B@M AD VQHSSDM
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VGDQD �GG @MC (GG @QD YDQN @MC HCDMSHSX L@SQHBDR NE NQCDQ G QDRODBSHUDKX�

lGG � CH@F ���� ��� � � � � �G� ����

ADHMF �H SGD M@STQ@K EQDPTDMBX NE SGD H�SG LNCD� @MC

&GG � CH@F �F�� F�� � � � � FG� ����

VGDQD FH BNQQDRONMCR SN SGD LNC@K RSQTBSTQ@K C@LOHMF @RRNBH@SDC SN LNCD H
%HM@KKX SGD KN@C HMoTDMBD L@SQHW /DO HR

/DO �

�
�GO
/GO

�
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�� 1DK@SHNM ADSVDDM LNC@K BNNQCHM@SDR @MC NTSOTS U@QH�
@AKDR

3GD QDRONMRD U@QH@AKDR� SG@S HR SGNRD RSQTBSTQ@K NTSOTS U@QH@AKDR HM VGHBG SGD TRDQ
HR HMSDQDRSDC� B@M AD DWOQDRRDC @R @ KHMD@Q ETMBSHNM NE CHROK@BDLDMSR� UDKNBHSHDR @MC
@BBDKDQ@SHNMR 3GTR� SGDX B@M AD DWOQDRRDC HM SGD ENQL
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VGHBG B@M AD VQHSSDM @R
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YJ HR SGTR @ UDBSNQ NE J DKDLDMSR SG@S L@X QDOQDRDMS @MX BNLAHM@SHNM NE @KK RSQTB�
STQ@K QDRONMRD U@QH@AKDR �RSQDRRDR� CHROK@BDLDMSR� UDKNBHSHDR� 2/" ENQBDR� ,/"
ENQBDR� DSB�
(M SGD OQNAKDL VD @QD CD@KHMF VHSG� SGD L@SQHW x"�

JG
�@MC GDMBD #JO� LTRS AD

YDQN� RHMBD NSGDQVHRD SGD 1,2 NE SGD QDRONMRD YJ VNTKC AD HMnMHSD 3GTR� SGD
QDRONMRD UDBSNQ HR

YJ � "JDWD

-NQL@KKX� SGD L@SQHW "�

JG
VHKK AD YDQN� RHMBD SGD QDRONMRD U@QH@AKDR QDPTDRSDC

AX SGD TRDQ VHKK AD LNRS KHJDKX CHROK@BDLDMSR� RSQDRRDR� DKDLDMS ENQBDR� DSB VGHBG
CN MNS CDODMC NM UDKNBHSHDR 3GD RTAL@SQHW "�

JG
B@M AD QDBNUDQDC CHQDBSKX EQNL

,2"�- 231 - @R HS VHKK AD RDDM K@SDQ 'NVDUDQ� SGD OQDRDMBD NE MNM YDQN "�

JG

L@SQHW CNDR MNS @KSDQ SGD RTARDPTDMS CDUDKNOLDMS
3GD +X@OTMNU DPT@SHNM ��� B@M AD RNKUDC DWOKHBHSKX @R ENKKNVR �RDD ENQ HMRS@MBD

:�<� +DS cDD @MC 3DD AD SGD DHFDMU@KTDR @MC DHFDMUDBSNQR L@SQHBDR NE SGD RS@SD
L@SQHW� HD SGDX UDQHEX SGD DPT@SHNM
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SGD RTODQHMCDW ' LD@MHMF BNLOKDW BNMITF@SD SQ@MRONRD 3GD CH@FNM@K L@SQHW
cGG B@M AD D@RHKX B@KBTK@SDC EQNL M@STQ@K EQDPTDMBHDR @MC LNC@K C@LOHMFR @R
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@MC SGD RNKTSHNM 7DD SN SGD +X@OTMNU ���� DPT@SHNM HR nM@KKX FHUDM AX
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3GD RSD@CX RS@SD U@QH@MBD NE SGD RSQTBSTQ@K QDRONMRDR HR
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@MC SGD RSD@CX RS@SD LD@M RPT@QD U@KTDR NE SGD QDRONMRD�
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%HM@KKX� SGD RSD@CX RS@SD 1,2 U@KTD NE SGD RSQTBSTQ@K QDRONMRD HR FHUDM AX
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3GD E@BSNQ � BNLDR EQNL SGD E@BS SG@S HM SGD @ANUD CDQHU@SHNM HS V@R RTOONRDC
SG@S SGD EQDPTDMBX RO@MMDC EQNL `� SN 
�� VGHKD HM RSQTBSTQ@K @OOKHB@SHNMR HS
HR LNQD TRT@K SN QDRSQHBS SGD EQDPTDMBHDR SN S@JD ONRHSHUD U@KTDR NMKX
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3GD DWOQDRRHNM ���� HR SGD nM@K QDRTKSR NE NTQ @M@KXRHR (S FHUDR SGD DW@BS RNKT�
SHNM ENQ SGD 1,2 U@KTDR NE SGD QDRONMRDR NE @ RSQTBSTQD RTALHSSDC SN VGHSD MNHRD
NE /2# FHUDM AX SGD L@SQHW 6OO3GD VGNKD OQNBDCTQD B@M MNV AD RTLL@QHYDC
@R ENKKNVR�

� .AS@HM SGD L@SQHW NE LNC@K QDRONMRDR ENQ SGD CDRHQDC NTSOTS U@QH@AKDR 3GHR
VHKK FHUD SGD L@SQHW "JD NQ @KSDQM@SHUDKX "

�

JD
HE NTSOTS U@QH@AKDR HMUNKUD NMKX

LNC@K CHROK@BDLDMSR� VGHBG HR AX E@Q LNQD TRT@K

� .AS@HM SGD DHFDMU@KTDR @MC DHFDMUDBSNQR NE SGD RS@SD L@SQHW EQNL SGD M@STQ@K
EQDPTDMBHDR @MC LNC@K C@LOHMFR� AX LD@MR NE DPT@SHNMR ����� ���� @MC ����

� .AS@HM SGD RS@SD U@QH@MBD L@SQHW 7DD AX LD@MR NE DPT@SHNMR ���� @MC ����

� /DQENQL SGD L@SQHW NODQ@SHNM ���� SN NAS@HM SGD 1,2 U@KTDR NE SGD CDRHQDC
NTSOTSR

� /QNFQ@LLHMF VHSGHM ,2"�- 231 -

%NKKNVHMF SGD NODQ@SHNMR RDPTDMBD RGNVM HM OQDBDCHMF O@Q@FQ@OG� @ #, / @KSDQ
G@R ADDM OQDO@QDC ENQ 1 -#., OQNAKDLR RNKUDC VHSGHM LNC@K ENQLTK@SHNM 3GHR
ENQLTK@SHNM HR LNQD TRT@K SG@M SGD CHQDBS NMD VGDM CD@KHMF VHSG LDCHTL�GHFG
RHYD RSQTBSTQDR /@QSHBTK@QKX SGD @KSDQ HR VQHSSDM ENQ ,2"�- 231 - UDQRHNM ���
2.+ ��
3GD /2# L@SQHW 6OO NE SGD DWSDQM@K ENQBDR LTRS AD HMSQNCTBDC AX SGD TRDQ

UH@ #,( B@QCR NM SGD !TKJ #@S@ 2DBSHNM
6HSG QDRODBS SN SGD NTSOTS U@QH@AKDR� SGD RDPTDMBD @KKNVR SN QDBNUDQ 1,2

U@KTDR NE RSQDRRDR� DKDLDMS ENQBDR @MC CHROK@BDLDMSR %NQ SGD QDRS NE NTSOTS U@QH�
@AKDR� 2/" NQ ,/" ENQBDR @MC RN NM� @ EDV KHMDR RGNTKC AD @CCDC SN SGD @KSDQ
(M O@QSHBTK@Q� ,/" ENQBDR B@M AD B@KBTK@SDC ENQ HMRS@MBD TRHMF SGD SGDNQX FHUDM
HM :�<
3GD CHROK@BDLDMSR @QD OQHMSDC HM SGD E�� nKD HM SGD RS@MC@QC ENQL@S NE RS@SHB

RNKTSHNMR NE ,2"�- 231 -� VGHKD SGD RSQDRRDR @MC DKDLDMS ENQBDR @QD OQHMSDC
HM SGD E�� nKD HM L@SQHW ENQL �TRHMF LNCTKD , 3/1-�� @MC @M @TWHKH@QX HMCDW
S@AKD HR @KRN OQHMSDC SN @KKNV SGD HCDMSHnB@SHNM NE SGD CHmDQDMS HSDLR �RSQDRRDR
NQ ENQBDR� (S HR MNS ONRRHAKD SN OQHMS SGDRD QDRTKSR HM SGD RS@MC@QC ENQL@S NE
,2"�- 231 - 3GHR HMBNMUDMHDMS @QHRDR EQNL SGD ONNQ NODQ@SHNM@K B@O@AHKHSX
NE #, / K@MFT@FD VGDM L@M@FHMF S@AKD C@S@AKNBJR �RSQDRRDR @MC DKDLDMS ENQBDR
@QD RSNQDC NM S@AKDR VGHKD CHROK@BDLDMSR @QD TRDC ANSG HM L@SQHW @MC S@AKD ENQL�
'NVDUDQ HS HR RSHKK ONRRHAKD SN UHRT@KHYD SGD QDRTKSR HM SGD R@LD V@X @R HS HR

TRT@KKX L@CD HM RS@SHB @M@KXRHR ,NRS ONRSOQNBDRRNQR QD@C RSQDRRDR @MC DKDLDMS
ENQBDR HM S@AKD C@S@AKNBJ ENQL@S �@R HS HR RSNQDC HM SGD .43/43� nKD� 3GDQDENQD�
@ RHLOKD DWSDQM@K BNLOTSDQ OQNFQ@L HR MDDCDC SN SQ@MRK@SD SGD  KSDQ RSQDRR�ENQBD
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QDRTKSR �FHUDM HM L@SQHW ENQL� HMSN S@AKD C@S@AKNBJ ENQL@S (M SGD @TSGNQR� B@RD
SGD ONRSOQNBDRRNQ TRDC V@R ,2"� 1($2 VGHBG D@RDR BNMRHCDQ@AKX SGD @ANUD
OQNBDRR RHMBD SGD HMOTS QDRTKSR nKD HR VQHSSDM HM  2"(( ENQL@S %NKKNVHMF SGHR
OQNBDCTQD� BNKNQ OKNSR� BNMSNTQ OKNSR DSB NE 1,2 CHROK@BDLDMSR @MC RSQDRRDR
G@UD ADDM NAS@HMDC VHSGNTS CHpBTKSX

� #, / RDPTDMBD

3GD RDPTDMBD FHUDM HM  OODMCHW  HR U@KHC ENQ ,2"�- 231 - UDQRHNM �� 2.+
�� (S HR U@KHC ENQ SGD NASDMSHNM NE 1,2 CHROK@BDLDMSR� RSQDRRDR @MC DKDLDMS ENQBDR
3GHR QDPTHQDR SGD RS@MC@QC "@RD "NMSQNK "NLL@MCR #(2/� ++� DSB @MC SGD
O@Q@LDSDQR .43#(2� .43231 @MC .43%.1 �CDODMCHMF NM SGD CDRHQDC QDRTKSR�
LTRS AD RDS SN ?8$2� HM SGD !TKJ #@S@ RDBSHNM
 O@Q@LDSDQ M@LDC -4,". G@R ADDM HMBKTCDC @HLDC @S SGD ENKKNVHMF OTQ�

ONRD 3GD L@SQHW 9JJ FHUDM HM ���� LTRS AD B@KBTK@SDC DWOKHBHSKX� @KSGNTFG HM
E@BS NMKX HSR L@HM CH@FNM@K VHKK AD NE TRD ENQ TR� @R RGNVM HM DPT@SHNM ���� 3GHR
L@SQHW L@X AD UDQX K@QFD� RN HS HR BNMUDMHDMS SN ODQENQL SGD L@SQHW NODQ@SHNM
���� AX RL@KKDQ AKNBJR (E SGD TRDQ RODBHnDR RNLD U@KTD ENQ -4,".� SGD SQHOKD
L@SQHW OQNCTBS VHKK AD ODQENQLDC HM AKNBJR NE -4,". QNVR� SGTR R@UHMF RO@BD
@MC BNLOTS@SHNM SHLD 3GD O@Q@LDSDQ -4,". G@R @ CDE@TKS U@KTD NE ���

� $W@LOKDR

3GD #, /  KSDQ RDPTDMBD G@R ADDM U@KHC@SDC� BNLO@QHMF HSR QDRTKSR VHSG SGD
NTSOTSR NAS@HMDC EQNL ,2"�- 231 - RS@MC@QC RNKTSHNM 2.+ ���  QDK@SHUDKX
BNLOKDW LNCDK �HS QDOQDRDMSR @M .OSHB@K LNMHSNQHMF B@LDQ@� LNTMSDC NMSN SGD
(-3$&1 + $2 R@SDKKHSD� HR TRDC� @MC HS HR RGNVM HM %HFTQD � 3GD RHYD NE
SGD LNCDK HR @ANTS ����� CDFQDDR NE EQDDCNL� @MC @ANTS ���� DKDLDMSR �LNRS NE
SGDL AD@L @MC RGDKK SXODR� 3GD BNLO@QHRNM ENQ 1,2 CHROK@BDLDMSR HR RGNVM
HM %HFTQDR � @MC � %NQ RSQDRRDR� SGD BNLO@QHRNM HR FHUDM HM 3@AKD � 3GD RL@KK
CHmDQDMBDR @QHRD EQNL SGD E@BS NE SG@S ,2"�- 231 - TRDR MTLDQHB@K HMSDFQ@SHNM
SN CDQHUD SGD 1,2 U@KTDR 2HLHK@Q BGDBJHMFR G@UD ADDM CNMD ENQ DKDLDMS ENQBDR
3GD DWSDQM@K HMOTS BNMRHRSR NE SVN TMBNQQDK@SDC Q@MCNL DWBHS@SHNMR HMSQNCTBDC
@R BNMBDMSQ@SDC ENQBDR

�
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%HFTQD � 1,2 CHROK@BDLDMSR NAS@HMDC AX @OOKHB@SHNM NE SGD LDSGNC OQNONRDC
HM SGHR O@ODQ
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%HFTQD � 1,2 CHROK@BDLDMSR NTSOTS EQNL RS@MC@QC ,2"�- 231 -
OQNBDCTQD

� %TSTQD DWSDMRHNMR

3GD B@O@AHKHSHDR NE SGD OQNBDCTQD CDRBQHADC HM SGHR O@ODQ B@M AD RTARS@MSH@KKX
HMBQD@RDC AX ETQSGDQ DWSDMRHNMR #DRBQHOSHNM NE SGDRD DWSDMRHNMR SG@S B@M AD
D@RHKX HMBNQONQ@SDC HR FHUDM ADKNV

q $WSDMRHNM SN CHQDBS ENQLTK@SHNM 3GD OQNBDCTQD CDRBQHADC @R RTBG� VNQJR
NMKX VHSG LNC@K ENQLTK@SHNM ENQ CXM@LHB OQNAKDLR !X E@Q� SGHR HR SGD
LNRS TRT@K @OOQN@BG 'NVDUDQ� SGD @KFNQHSGL B@M AD D@RHKX QDENQLTK@SDC
HM SDQLR NE ,@@� !@@ @MC *@@ �@ LD@MHMF SGD CDFQDDR NE EQDDCNL RDKDBSDC
HM  2$3� HMRSD@C NE SGD BNQQDRONMCHMF LNC@K L@SQHBDR -NSD GNVDUDQ SG@S
SGD DHFDMU@KTDR @MC DHFDMUDBSNQR NE SGD BNQQDRONMCHMF RXRSDL L@SQHW  DD

LTRS AD B@KBTK@SDC DWOKHBHSKX AX TRHMF SGD "$ # LNCTKD .MBD cDD @MC
3DD @QD B@KBTK@SDC HM SGHR V@X� SGD QDRS NE SGD OQNBDCTQD HR SGD R@LD

q -NM CH@FNM@K L@SQHBDR 3GD TRDQ LHFGS AD HMSDQDRSDC HM HMBKTCHMF C@LO�
HMF NQ RSHmMDRR L@SQHBDR UH@ #,(& B@QCR (M SGHR B@RD� SGD L@RR� RSHmMDRR
@MC�NQ C@LOHMF L@SQHBDR LHFGS MNS AD CH@FNM@K 3GD BNMRDPTDMBDR NE SGHR
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3@AKD �� 1,2 2SQDRR 1DRTKSR "NLO@QHRNM

E@BS @QD SVNENKC� nQRS� SGD DHFDMU@KTDR @MC DHFDMUDBSNQR NE SGD QDRTKSHMF
RXRSDL L@SQHW  DD LTRS AD B@KBTK@SDC DWOKHBHSKX� @MC RDBNMC� SGD DHFDMU@K�
TDR�UDBSNQR VHKK MNS FDMDQ@KKX AD @QQ@MFDC HM SGD R@LD NQCDQ SG@M SG@S NE
SGD M@STQ@K EQDPTDMBHDR @MC LNCDR NE SGD RSQTBSTQ@K LNCDK 2HMBD SGD RSQTB�
STQ@K LNC@K QDRONMRDR @QD NQCDQDC BNKTLMVHRD @BBNQCHMF SN SGD RSQTBSTQ@K
LNCDR� SGD TRDQ LTRS AD B@QDETK HM DMRTQHMF SG@S SGD NQCDQ NE RXRSDL L@SQHW
DHFDMUDBSNQR HR BNMRHRSDMS

q -NM TMHENQL RODBSQTL 3GD QDRTKSR CDRBQHADC HM SGHR O@ODQ @QD NMKX U@KHC ENQ
YDQN LD@M VGHSD MNHRD DWBHS@SHNM ENQBDR $WSDMRHNMR SN LNQD FDMDQ@K B@RDR
NE DWBHS@SHNM HR ONRRHAKD @MC D@RX ,NRS NE SGD LNQD TRT@K RG@ODR NE HMOTS
RODBSQ@ HM SGD @DQNRO@BD nDKC B@M AD S@BJKDC VHSG LHMNQ LNCHnB@SHNMR NE SGD
@KFNQHSGL ITRS CDRBQHADC 'NVDUDQ� CTD SN SGD K@BJ NE RO@BD� SGHR OQNBDCTQD
VHKK AD CDRBQHADC HM CDS@HK HM @ ETSTQD O@ODQ
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� "NMBKTRHNMR

 M DpBHDMS LDSGNC ENQ BNLOTS@SHNM DW@BS 1,2 U@KTDR NE RSQTBSTQ@K QDRONMRD U@QH�
@AKDR NE RSQTBSTQDR RTALHSSDC SN VGHSD MNHRD DWBHS@SHNM ENQBDR G@R ADDM CDRBQHADC
@MC B@M AD D@RHKX @OODMCDC SN SGD ,2"�- 231 - %QDPTDMBX 1DRONMRD RNKT�
SHNM  #, /  KSDQ G@R ADDM OQDO@QDC @MC CDRBQHADC SN SG@S OTQONRD 3GD
LDSGNC @KKNVR SGD B@KBTK@SHNM NE 1,2 U@KTDR NE CHROK@BDLDMSR� RSQDRRDR� DKDLDMS
ENQBDR @MC HM FDMDQ@K @KK BNMBDHU@AKD NTSOTS U@QH@AKDR SG@S B@M AD DWOQDRRDC @R
KHMD@Q ETMBSHNMR NE CHROK@BDLDMSR @MC UDKNBHSHDR 1DRTKSR G@UD ADDM BNLO@QDC SN
SGNRD OQNUHCDC AX ,2"�- 231 - RS@MC@QC LDSGNC� @MC G@UD ADDM OQNUDC SN
AD SGD R@LD HM @KK B@RDR
,@HM @CU@MS@FDR NE SGD CDRBQHADC LDSGNC @QD

q (S @KKNVR SGD ONRSOQNBDRRHMF NE 1,2 QDRTKSR DW@BSKX HM SGD R@LD L@MMDQ
@R HE SGDX VDQD NAS@HMDC EQNL @ BNMUDMSHNM@K RS@SHB @M@KXRHR �HD� BNKNQ @MC
BNMSNTQ OKNSR NUDQ SGD VGNKD RSQTBSTQD�

q 3GD OQNBDCTQD OQNUHCDR DW@BS RNKTSHNMR RN SG@S OHDBDVHRD MTLDQHB@K HM�
SDFQ@SHNM NE SGD /2# NE SGD QDRONMRD HR MNS MDDCDC 3GTR SGD OQNBD�
CTQD HR AX E@Q LTBG LNQD DpBHDMS SG@M SGD RS@MC@QC NMD HLOKDLDMSDC HM
,2"�- 231 -

q .VHMF SN SGHR E@BS� SGDQD HR MN KHLHS@SHNM NM SGD MTLADQ NE RSQTBSTQ@K QD�
RONMRD U@QH@AKDR QDPTDRSDC AX SGD TRDQ� @R HS G@OODMR HM E@BS VHSG SGD RS@M�
C@QC OQNBDCTQD

q $WSDMRHNMR NE SGD B@O@AHKHSHDR NE SGHR OQNBDCTQD SN LNQD FDMDQ@K OQNAKDLR
@QD D@RX @MC QDPTHQD NMKX LHMNQ LNCHnB@SHNMR

� 1DEDQDMBDR

:�< ' *V@JDQM@@J @MC 1 2HU@M +HMD@Q .OSHL@K "NMSQNK 2XRSDLR� )NGM 6HKDX
@MC 2NMR� (MB� -DV 8NQJ� ����
:�< )+ )TMJHMR @MC 8 *HL (MSQNCTBSHNM SN SGD #XM@LHBR @MC "NMSQNK NE %KDWHAKD
2SQTBSTQDR  (  � ����
:�<  MNMXLNTR�, 3+ ! "NMSQNK 2XRSDLR 3NNKANW� 4RDQ�R &THCD 3GD ,@SG�
VNQJR (MB
:�< $ %TDMSD @MC ) 2@M ,HKKu@M �"@KBTK@SHNM VHSGHM ,2"�- 231 - NE SGD
ENQBDR SQ@MRLHSSDC AX SGD ,TKSHONHMS "NMRSQ@HMSR �,/"� @MC SGD %NQBDR &DM�
DQ@SDC HM 2TONQS "NMRSQ@HMSR� ,2" 6NQKC 4RDQR "NMEDQDMBD� -DVONQS !D@BG
�" �� )TMD �SG� ����
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