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%ORFN 30DFH YDOXH ZLWKLQ
&RXQW WR WHQ IRUZDUGV DQG EDFN
RU IURP DQ\ JLYHQ QXPEHU
&RXQW UHDG DQG ZULWH QXPEHUV W
*LYHQ D QXPEHU LGHQWLI\ RQH PRUF
,GHQWLI\ DQG UHSUHVHQW QXPEHUV
UHSUHVHQWDWLRQV LQFOXGLQJ WKH
ODQJXDJH RI HTXDO WR PRUH WKDQ
OHDVW

%ORFN ° $GGLWLRQ DQG VXEWUDFW
5HSUHVHQW DQG XVH QXPEHU ERQGV
IDFWV ZLWKLQ

5HDG ZULWH DQG LQWHUSUHW PDWKI
DGGLWLRQ VXEWUDFWLRQ DQG

$GG DQG VXEWUDFW RQH GLJLW QXPE

6ROYH RQH VWHS SUREOHPV WKDW L(
XVLQJ FRQFUHWH REMHFWV DQG SLFV
PLVVLQJ QXPEHU SUREOHPV

%ORFN ° 6KDSH
5HFRJQLVH DQG QDPH FRPPRQ ' VKDSH
H[DPSOH UHFWDQJOHV LQFOXGLQJ VTX

S5HFRJQLVH DQG QDPH FRPPRQ ' VKDSH
H[DPSOH FXERLGV LQFOXGLQJ FXEHV
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%ORFN ° 30DFH YDOXH ZLWKLQ

&RXQW WR WZHQW\ IRUZDUGV DQG EI

IURP DQ\ JLYHQ QXPEHU
&RXQW UHDG DQG ZULWH QXPEHUV W
*LYHQ D QXPEHU LGHQWLI\ RQH PRUH
,GHQWLI\ DQG UHSUHVHQW QXPEHUV ;
UHSUHVHQWDWLRQV LQFOXGLQJ WKH
ODQJXDJH RI HTXDO WR PRUH WKDQ
OHDVW

%ORFN ° $GGLWLRQ DQG VXEWUDFWLR

5HSUHVHQW DQG XVH QXPEHU ERQGV
IDFWV ZLWKLQ

5HDG ZULWH DQG LQWHUSUHW PDWK}
DGGLWLRQ VXEWUDFWLRQ DQG
$GG DQG VXEWUDFW RQH GLJLW DQG
LQFOXGLQJ JHUR

6ROYH RQH VWHS SUREOHPV WKDW LG
XVLQJ FRQFUHWH REMHFWV DQG SLFW
PLVVLQJ QXPEHU SURE@HPV VXFK DV

%ORFN ° 30DFH YDOXH ZLWKLQ

&RXQW WR IRUZDUGV DQG EDFNZDU
IURP DQ\ QXPEHU

&RXQW UHDG DQG ZULWH QXPEHUV W
QXPEHU LGHQWLI\ RQH PRUH RU RQH
,GHQWLI\ DQG UHSUHVHQW QXPEHUV ;
UHSUHVHQWDWLRQV LQFOXGLQJ WKH
ODQJXDJH RI HTXDO WR PRUH WKDQ
OHDVW

&RXQW LQ PXOWLSOHV Rl WZRV ILYH)

%ORFN ° /HQIJWK DQG KHLJKW

OHDVXUH DQG EHJLQ WR UHFRUG OHQ
&RPSDUH GHVFULEH DQG VROYH SUDI
DQG KHLJKWV IRU H[DPSOH ORQJ VK
GRXEOH KDOI

%ORFN ° 0DVV DQG YROXPH

OHDVXUH DQG EHJLQ WR UHFRUG PDV'
YROXPH

&RPSDUH GHVFULEH DQG VROYH SUDI
PDVV ZHLJKW >IRU H[DPSOH KHDY\ O
WKDQ@ FDSDFLW\ DQG YROXPH >IRU
WKDQ OHVV WKDQ KDOI KDOI IXO00

%ORFN ° OXOWLSOLFDWLRQ DQG GLYLV

&RXQW LQ PXOWLSOHV RI WZRV ILYH'
6ROYH RQH VWHS SUREOHPV LQYROYL
E\ FDOFXODWLQJ WKH DQVZHU XVLQJ
UHSUHVHQWDWLRQV DQG DUUD\V ZLW

%ORFN ° )UDFWLRQV

5HFRJQLVH ILQG DQG QDPH D KDOI D
DQ REMHFW VKDSH RU TXDQWLW\
5HFRJQLVH ILQG DQG QDPH D TXDUW
RI DQ REMHFW VKDSH RU TXDQWLW\
&RPSDUH GHVFULEH DQG VROYH SUD
DQG KHLJKWV IRU H[DPSOH ORQJ VK
GRXEOH KDOI

FRPSDUH GHVFULEH DQG VROYH SUD
PDVV ZHLJKW >IRU H[DPSOH KHDY\ Ol
WKDQ@ FDSDFLW\ DQG YROXPH >IRU
WKDQ OHVV WKDQ KDOI KDOI IX0O0
*HRPHWU\ SRVLWLRQ DQG GLUHFWLR
DQG PRYHPHQW LQFOXGLQJ ZKROH k
TXDUWHU WXUQV

%ORFN ° 3RVLWLRQ DQG GLUHFWLRQ

'HVFULEH SRVLWLRQ GLUHFWLRQ DQt¢
KDOI TXDUWHU DQG WKUHH TXDUWHU

%ORFN ° 30DFH YDOXH ZLWKLQ

&RXQW WR DQG DFURVYV IRUZDUGV
ZLWK RU RU IURP DQ\ JLYHQ QXPE
&RXQW UHDG DQG ZULWH QXPEHUV W
*LYHQ D QXPEHU LGHQWLI\ RQH PRUF
,GHQWLI\ DQG UHSUHVHQW QXPEHUV
UHSUHVHQWDWLRQV LQFOXGLQJ WKH
ODQJXDJH RI HTXDO WR PRUH WKDQ

%ORFN ° ORQH\

5HFRJQLVH DQG NQRZ WKH YDOXH RI
FRLQV DQG QRWHYV

%ORFN ° 7LPH

6HTXHQFH HYHQWV LQ FKURQRORJLFEL
H[DPSOH EHIRUH DQG DIWHU QH[W |
WRPRUURZ PRUQLQJ DIWHUQRRQ DQ
5HFRJQLVH DQG XVH ODQJXDJH UHOD
RI WKH ZHHN ZHHNV PRQWKV DQG \H
7HOO WKH WLPH WR WKH KRXU DQG K
KDQGV RQ D FORFN IDFH WR VKRZ WK
&RPSDUH GHVFULEH DQG VROYH SUD
H[DPSOH TXLFNHU VORZHU HDUOLHI
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%ORFN ° 30DFH YDOXH

5HD®QZULWKPEHWMVOHDVWLQ@QXPHUDGC
ZRUGV

5HFRJQWYHO DFBIORH D F&L IL®WR G LQXWE
WHQV RQHV

, G HQWLHIS U H \DH)@W W L PQXWPHE H WL QG L | I H
UHSUHVHQWDWLRQV LQFOXGLQJ WKH 1
&RPSDDGIRBUGRNPEHURPXSVR XVH ! DQC
VLIQV

8VH SODFH YDOXH DQG QXPEHU IDFWV

%ORFN ° $GGLWLRQ DQG VXEWUDFWLRC(

5HFDIDDE V1D G G L WQBQ E W U D BWWRRQ | O X H
DQG GHULYH DQG XVH UHODWHG QXPE
$G @D QG X EW QXPE HUWL @R Q F URIBAVH B WRW
UHSUHVHQUQ@@HEYNQF0 X 6MIZR GQIPE
DQRBQHYWZR GIXPBBEQ®HQWZWZR GIXR B
DGGLQJ WKUHH RQH GLILW QXPEHUV

%ORFN ° 6KDSH

,GHQWQIGHVFUNKEHIRSHBWLHAKDSHQFO:
WKH QXPEHU RI VLGHV DQG OLQH V\PP
,GHQWQIGHVFUNLEHIRSHBWLHAKDSHQFO:
WKH QXPEHU RI HGJHV YHUWLFHV DQ¢
,GHQWLIWKDSHRQWKMXUIDEH ' VKDSHW
H[DPSOH D FLUFOH RQ D F\OLQGHU D¢
&RPSDNGERERPPRQ DQG' VKD SBIBYHU!
REMHFWYV

%ORFN ° ORQH\

5HFRJQLVH DQG XVH VIPEROV IRU SRX
DPRXQWV WR PDNH D SDUWLFXODU YD
)LQG GLIIHUHQW FRPELQDWLRQV RI FF
DPRXQWV RI PRQH\

6ROYH VLPSOH SUREOHPV LQ SUDFWLI
DQG VXEWUDFWLRQ Rl PRQH\ RI WKH \
FKDQJH

%ORFN ° OXOWLSOLFDWLRQ DQG GLYLV

5HFDOO DQG XVH PXOWLSOLFDWLRQ D
PXOWLSOLFDWLRQ WDEOHV LQFOXG
QXPEHUV
&DOFXODWH PDWKHPDWLFDO VWDWHP
GLYLVLRQ ZLWKLQ WKH PXOWLSOLFDW
WKH PXOWLSOLFDWLRQ i GLYLVLRQ
6KRZ WKDW PXOWLSOLFDWLRQ RI WZR
RUGHU FRPPXWDWLYH DQG GLYLVLR(
FDQQRW
6ROYH SUREOHPV LQYROYLQJ PXOWLS
PDWHULDOV DUUD\V UHSHDWHG DGG
PXOWLSOLFDWLRQ DQG GLYLVLRQ IDF
FRQWH[WV

%ORFN ° /HQIWK DQG KHLIKW
&RPSDUH DQG VHTXHQFH LQWHUYDOV
7HOO DQG ZULWH WKH WLPH WR ILYH |
WKH KRXU DQG GUDZ WKH KDQGV RQ L
WLPHV

.QRZ WKH QXPEHU RI PLQXWHV LQ DQ
KRXUV LQ D GD\

%ORFN ° 0DVV FDSDFLW\ DQG WHPSHU

&KRRVH DQG XVH DSSURSULDWH VWDC(
PHDVXUH OHQJWK KHLJKW LQ DQ\ GLU
WHPSHUDWXUH f& FDSDFLW\ OLWUEL
XQLW XVLQJ UXOHUV VFDOHV WKHUF
YHVVHOV

&RPSDUH DQG RUGHU OHQJWKYV PDVV
UHFRUG WKH UHVXOWYV XVLQJ ! DQG

%ORFN ° )UDFWLRQV

S5HFRJQLVH ILQG QDPH DQG ZULWH IL
RI D OHQJWK VKDSH VHW RI REMHFW
:ULWH VLPSOH IUDFWLRQV IRU H[DPSC
WKH HTXLYDOHQFH RI DQG

%ORFN ° 7LPH

6ROYH VLPSOH SUREOHPV LQ D SUDFW
DQG VXEWUDFWLRQ RI PRQH\ RI WKH \
FKDQJH

&RPSDUH DQG VHTXHQFH LQWHUYDOV
7HOO DQG ZULWH WKH WLPH WR ILYH |
WKH KRXU DQG GUDZ WKH KDQGV RQ L
WLPHV

.QRZ WKH QXPEHU RI PLQXWHV LQ DQ
KRXUV LQ D GD\

%ORFN ° 6WDWLVWLFV

,QWHUSUHW DQG FRQVWUXFW VLPSOH
GLDJUDPV DQG VLPSOH WDEOHYV

$VN DQG DQVZHU VLPSOH TXHVWLRQV
REMHFWY LQ HDFK FDWHJRU\ DQG VRL
$VN DQG DQVZHU TXHVWLRQV DERXW !
FDWHJRULFDO GDWD

%ORFN ° 3RVLWLRQ DQG GLUHFWLRQ

2UGHU DQG DUUDQJH FRPELQDWLRQV
SDWWHUQV DQG VHTXHQFHV

8VH PDWKHPDWLFDO YRFDEXODU\ WR
DQG PRYHPHQW LQFOXGLQJ PRYHPHQ
GLVWLQJIXLVKLQJ EHWZHHQ URWDWLR
DQJOHV IRU TXDUWHU KDOI DQG WKU
DQWLFORFNZLVH
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%ORFN 30DFH 9DOXH
,GHQWLI\ UHSUHVHQW DQG HVWLPDW|I
UHSUHVHQWDWLRQV
JLQG  RU PRUH RU OHVV WKDQ D J
5HFRJQLVH WKH SODFH YDOXH RI HDFI
KXQGUHGV WHQV RQHV
&RPSDUH DQG RUGHU QXPEHUV XS WR
5HDG DQG ZULWH QXPEHUV XS WR
6ROYH QXPEHU SUREOHPV DQG SUDFW
LGHDV

%ORFN $GGLWLRQ DQG 6XEWUDFWLRQ
+ $6G DQG VXEWUDFW QXPEHUV PHQWD!
QXPEHU DQG RQHV D WKUHH GLJLW Q
QXPEHU DQG KXQGUHGV
$GG DQG VXEWUDFW QXPEHUV ZLWK X
ZULWWHQ PHWKRGV RI FROXPQDU DGC
(VWLPDWH WKH DQVZHU WR D FDOFXO
RSHUDWLRQV WR FKHFN DQVZHUV
6ROYH SUREOHPV LQFOXGLQJ PLVVLQJ !
QXPEHU IDFWV SODFH YDOXH DQG PRU!
VXEWUDFWLRQ

%ORFN OXOWLSOLFDWLRQ DQG 'LYLVLF
e« 5SHFDOO DQG XVH PXOWLSOLFDWLRQ D
PXOWLSOLFDWLRQ WDEOHV

e :ULWH DQG FDOFXODWH PDWKHPDWLFI
DQG GLYLVLRQ XVLQJ WKH PXOWLSOLEH
LQFOXGLQJ IRU WZR GLJLW QXPEHUV \
PHQWDO DQG SURJUHVVLQJ WR IRUPD
6ROYH SUREOHPV LQFOXGLQJ PLVVLQ
PXOWLSOLFDWLRQ DQG GLYLVLRQ LQ
SUREOHPV DQG FRUUHVSRQGHQFH SUI
FRQQHFWHG WR P REMHFWLYHV
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%

%

%
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ORFN OXOWLSOLFDWLRQ DQG 'LYLVLF
5HFDOO DQG XVH PXOWLSOLFDWLRQ D
PXOWLSOLFDWLRQ WDEOHV

:ULWH DQG FDOFXODWH PDWKHPDWLFI
DQG GLYLVLRQ XVLQJ WKH PXOWLSOLF
LQFOXGLQJ IRU WZR GLJLW QXPEHUV )
PHQWDO DQG SURJUHVVLQJ WR IRUPD
6ROYH SUREOHPV LQFOXGLQJ PLVVLQ
PXOWLSOLFDWLRQ DQG GLYLVLRQ LQ
SUREOHPV DQG FRUUHVSRQGHQFH SUI
FRQQHFWHG WR P REMHFWLYHV

ORFN /HQJWK DQG 3HULPHWHU
OHDVXUH FRPSDUH DGG DQG VXEWUL
PDVV NJJ YROXPH FDSDFLW\ O PO
ORFN )UDFWLRQV $

&RXQW XS DQG GRZQ LQ WHQWKV UHF
GLYLGLQJ DQ REMHFW LQWR HTXDO
QXPEHUV RU TXDQWLWLHV E\
5HFRJQLVH DQG XVH IUDFWLRQV DV Q
QRQ XQLW IUDFWLRQV ZLWK VPDOO Gt
5HFRJQLVH ILQG DQG ZULWH IUDFWLF
XQLW IUDFWLRQV DQG QRQ XQLW IUDF
6ROYH SUREOHPV WKDW LQYROYH DOC

ORFN 0DVV DQG &DSDFLW\
OHDVXUH FRPSDUH DGG DQG VXEWUCL
PDVV NJJ YROXPH FDSDFLW\ O PO

%ORFN

%ORFN

JUDFWLRQV %

5HFRJQLVH DQG VKRZ XVLQJ GLDJUDF
ZLWK VPDOO GHQRPLQDWRUV
&RPSDUH DQG RUGHU XQLW IUDFWLRQ
GHQRPLQDWRUV

$GG DQG VXEWUDFW IUDFWLRQV ZLWK
RQH ZKROH >IRU H[DPSOH

6ROYH SUREOHPV WKDW LQYROYH DOC

ORQH\
$GG DQG VXEWUDFW DPRXQWYV RI PRQ
ERWK .. DQG S LQ SUDFWLFDO FRQWH

%ORFN 7LPH

%ORFN

%ORFN

7HOO DQG ZULWH WKH WLPH IURP DQ |
5RPDQ QXPHUDOV IURP , WR ;,, DQG
(VWLPDWH DQG UHDG WLPH ZLWK LQF!
QHDUHVW PLQXWH 5HFRUG DQG FRPS
VHFRQGV PLQXWHV DQG KRXUV

8VH YRFDEXODU\ VXFK DV RUFORFN D
DIWHUQRRQ QRRQ DQG PLGQLJIKW
.QRZ WKH QXPEHU RI VHFRQGV LQ D P
GD\V LQ HDFK PRQWK \HDU DQG OHD !
&RPSDUH GXUDWLRQV RI HYHQWV >IRL
WDNHQ E\ SDUWLFXODU HYHQWV RU W

6KDSH

5HFRJQLVH DQJOHV DV D SURSHUW\ R
WXUQ

,GHQWLI\ ULJKW DQJOHV UHFRJQLVH
KDOI WXUQ WKUHH PDNH WKUHH TXDL
FRPSOHWH WXUQ LGHQWLI\ ZKHW KHL
WKDQ D ULJKW DQJOH

,GHQWLI\ KRULJRQWDO DQG YHUWLFDC
DQG SDUDOOHO OLQHV

'UDZ ' VKDSHV DQG PDNH ' VKDSHV X
PDWHULDOV B5HFRJQLVH ' VKDSHV L(
GHVFULEH WKHP

6WDWLVWLFV

,QWHUSUHW DQG SUHVHQW GDWD XVL:
WDEOHV

6ROYH RQH VWHS DQG WZR VWHS TXH"
PDQ\ PRUH") DQG "+RZ PDQ\ IHZHU" 1@
SUHVHQWHG LQ VFDOHG EDU FKDUWYV
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%ORFN

%ORFN

30DFH 9DOXH
&RXQW LQ PXOWLSOHV RI DQC
OHVV WKDQ D JLYHQ QXPEHU

5HFRJQLVH WKH SODFH YDOXH RI HDF
WKRXVDQGV KXQGUHGV WHQV DQG f
2UGHU DQG FRPSDUH QXPEHUV EH\RQ!
,GHQWLI\ UHSUHVHQW DQG HVWLPDW
UHSUHVHQWDWLRQV 5RXQG DQ\ QXPE

6ROYH QXPEHU DQG SUDFWLFDO SURE
DERYH DQG ZLWK LQFUHDVLQJO\ ODUJ
&RXQW EDFNZDUGV WKURXJK JHUR WR
5HDG 5RPDQ QXPHUDOV WR , WR &
WLPH WKH QXPHUDO V\VWHP FKDQJHC
JHUR DQG SODFH YDOXH

$GGLWLRQ DQG 6XEWUDFWLRQ
$GG DQG VXEWUDFW QXPEHUV ZLWK X
ZULWWHQ PHWKRGV RI FROXPQDU DGC
DSSURSULDWH

(VWLPDWH DQG XVH LQYHUVH RSHUDW
FDOFXODWLRQ

6ROYH DGGLWLRQ DQG VXEWUDFWLRQ
GHFLGLQJ ZKLFK RSHUDWLRQV DQG Pt

%ORFN $UHD

%ORFN

JLQG WKH DUHD RI UHFWLOLQHDU VKD

OXOWLSOLFDWLRQ DQG 'LYLVLI
SHFDOO DQG XVH PXOWLSOLFDWLRQ D
PXOWLSOLFDWLRQ WDEOHV XS WR i
&RXQW LQ PXOWLSOHV RI DQC
8VH SODFH YDOXH NQRZQ DQG GHULY
GLYLGH PHQWDOO\ LQFOXGLQJ PXOW
PXOWLSO\LQJ WRIJHWKHU WKUHH QXPE
6ROYH SUREOHPV LQYROYLQJ PXOWLS
XVLQJ WKH GLVWULEXWLYH ODZ WR P!
GLJLW LQWHJHU VFDOLQJ SUREOHPV
SUREOHPV VXFK DV Q REMHFWV DUH F

%ORFN

%ORFN

% ORFN

%ORFN

OXOWLSOLFDWLRQ DQG 'LYLVLF
SHFDOO DQG XVH PXOWLSOLFDWLRQ D
PXOWLSOLFDWLRQ WDEOHV XS WR i
8VH SODFH YDOXH NQRZQ DQG GHULY
GLYLGH PHQWDOO\ LQFOXGLQJ PXOW
PXOWLSO\LQJ WRIJHWKHU WKUHH QXPE
SHFRJQLVH DQG XVH IDFWRU SDLUV D¢
FDOFXODWLRQV

OXOWLSO\ WZR GLJLW DQG WKUHH GLJ
QXPEHU XVLQJ IRUPDO ZULWWHQ OD\R
6ROYH SUREOHPV LQYROYLQJ PXOWLS
XVLQJ WKH GLVWULEXWLYH ODZ WR P>
GLJLW LQWHJHU VFDOLQJ SUREOHPV
SUREOHPV VXFK DV Q REMHFWV DUH F

/HQIJWK DQG 3HULPHWHU
OHDVXUH DQG FDOFXODWH WKH SHULP
LQFOXGLQJ VTXDUHV LQ FHQWLPHWU
&RQYHUW EHWZHHQ GLITHUHQW XQLW)\
NLORPHWUH WR PHWUH@

JUDFWLRQV
5HFRJQLVH DQG VKRZ XVLQJ GLDJUDF
HTXLYDOHQW IUDFWLRQV

&RXQW XS DQG GRZQ LQ KXQGUHGWKYV
DULVH ZKHQ GLYLGLQJ DQ REMHFW E\
WHQWKV E\ WHQ

6ROYH SUREOHPV LQYROYLQJ LQFUHD
FDOFXODWH TXDQWLWLHV DQG IUDFW
LQFOXGLQJ QRQ XQLW IUDFWLRQV ZKF
QXPEHU

$GG DQG VXEWUDFW IUDFWLRQV ZLWK

'"HFLPDOV $

5HFRJQLVH DQG ZULWH GHFLPDO HTXL

WHQWKYV RU KXQGUHGWKV

JLQG WKH HIIHFW RI GLYLGLQJ D RQH
LGHQWLI\LQJ WKH YDOXH RI WKH G

WHQWKY DQG KXQGUHGWKYV

6ROYH VLPSOH PHDVXUH DQG PRQH\ S

DQG GHFLPDOV WR WZR GHFLPDO SOD

&RQYHUW EHWZHHQ GLIIHUHQW XQLWV R
WR PHWUH@

%ORFN

'"HFLPDOV %

&RPSDUH QXPEHUV ZLWK WKH VDPH Q:

WR WZR GHFLPDO SODFHV

5RXQG GHFLPDOV ZLWK RQH GHFLPDO

QXPEHU 5HFRJQLVH DQG ZULWH GHFL

DQG

)LQG WKH HIIHFW Rl GLYLGLQJ D RQH
LGHQWLI\LQJ WKH YDOXH RI WKH G

WHQWKYV DQG KXQGUHGWKYV

%ORFN ORQH\

(VWLPDWH FRPSDUH DQG FDOFXODWH
PRQH\ LQ SRXQGV DQG SHQFH

6ROYH VLPSOH PHDVXUH DQG PRQH\ S
DQG GHFLPDOV WR WZR GHFLPDO SOD

%ORFN 7LPH

%ORFN

%ORFN

%ORFN

&RQYHUW EHWZHHQ GLIIHUHQW XQLW)\
NLORPHWUH WR PHWUH KRXU WR PLQ
5HDG ZULWH DQG FRQYHUW WLPH EH\
DQG KRXU FORFNV

6ROYH SUREOHPV LQYROYLQJ FRQYHU
PLQXWHV WR VHFRQGV \HDUV WR PRC

6KDSH

,GHQWLI\ DFXWH DQG REWXVH DQJOH\
DQJOHV XS WR WZR ULJKW DQJOHV E\
&RPSDUH DQG FODVVLI\ JHRPHWULF V
TXDGULODWHUDOV DQG WULDQJOHV E
VLIHV

,GHQWLI\ OLQHV RI VIPPHWU\ LQ ' VK
RULHQWDWLRQV &RPSOHWH D VLPSO}
WR D VSHFLILF OLQH RI VIPPHWU\

6WDWLVWLFV

,QWHUSUHW DQG SUHVHQW GLVFUHWH
DSSURSULDWH JUDSKLFDO PHWKRGV
JUDSKV

6ROYH FRPSDULVRQ VXP DQG GLIIHUF
LQIRUPDWLRQ SUHVHQWHG LQ EDU FK
RWKHU JUDSKV

3RVLWLRQ DQG 'LUHFWLRQ
'"HVFULEH SRVLWLRQV RQ D ' JULG D\
TXDGUDQW B30RW VSHFLILHG SRLQWV
JLYHQ SRO\JRQ

"HVFULEH PRYHPHQWYV EHWZHHQ SRVL
JLYHQ XQLW WR WKH OHIW ULJKW DQ!
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Y%BFN  3@FH9DOH %ORFN OXOWLSOLFDWLRQ DQG 'LYLVLRQ Y%BFN  ° 6KDSH

5HDG Z UM RUEHUDQG FRP SDUH QXP EHY \iR DABDW
DQG GHMP IGH \WH YDOH Rl HDFK QW
&RXQNRZ DBV RUEDFNZ DBV IQWMSV R SRZHW R IRUDQ
JYHQQXP EHUXS R

6 ROH QP EHUSUREGP V/ DG SUDRIFDCBUREGP V \WDWQYROH DX
R WH DERYH

5HDG 5RPDQ QP HDY R
ZUMHQIQS5 RP DQQXP HDW

0 DE BLFRIQW \HDY

WRFN S GAMRQ DQG 6 XEWDFURQ

.

$GG DQG VXEWDRWQXP EHY P HQBO® ZIW IGFUDMQIO OUF
QP EHY

$GG DQG VXEWDRWZ KRBI QXP EHY ZIW PRMH WDQ  GUIW
IQFO(EQ) XVIQJ IRWP DO UWHQ P HWRGY FROIP QGDUDGAMRQ DXL
VXEWDRIRQ 8VH (RXQAQ) \R FKHAN DQVZ HY \R FDBXOMRQY
DQGGHMP IGH IQWH FRQM R DSIREBP  BIYHY R DFFXUR
6 ROH DEAMRQ DQG VXEWDRIRQ P XTAMMS SUREGP V 1Q FROM W
GHFAQ) Z KIFK RSHIDIRQY DQG P HMRGY \R XVHDQG Z K\

YBFN 0 XGSAFDARQDQG' LYIMRQ $

0 X@BO DG AYICH QXP EHY P HQB® GDZIQ) XSRQ NJRZC
IDAW 0 XTBO DQG AYIGH Z KRBI Q<P EHY E\ DG
,GHQU P X@BBN DQG IDPRY IFOEQ) 11QAQ) DOIDRRUSDLLY
R D QP EHU DQGFRP P RQIDRARY R IR Q<P EHY

5 HFRIQWH DQG XVH VTXDUH QXP EHY DQG FXEH QXP EHY DL
WH QRIMRQIRWTXDHG  DQGFXEHG

6ROH SUREGP V IQROIQ). P XGIBTFDMRQ DQG AYMRQ IFOAQ)
XVIQ) WHUNGRZ BGIH R IDRRY DG P XGIBBN VTXDUV DL
FXEHV

. QRZ DG XVH \WH YRFDEXOU R SUP H Q<P EHY SUP H IDRRUY,
DQGFRP SRUM QRQSUP H QXP EHY
( MBEQK ZKHWHUD QP EHUXS \R
SUP HQP EHY XS \R

IV SUPH DQG UHFDX

YBFN ) IDFURQV $

&RPSDH DQG REHU IDAIRY/ ZKRH GHQRP IQDRY DU

P XGBOV R \KHVDP H QP EHJ

GHQM  (DPH DQG ZUM HTXYDBIQVIWARYY R D JIYHG

ILDRWIRQ. UHSUAVHQIMG YIVXDD IQFOIGQ) \MQKY DQG KXQRHGKY

5 HFRIQWH P I HG QXP EHY DQG [P SIRSHUIUDPIRQY DQG FRQYHY

IRP RQH IRP \R \KH RKHUDQG Z Ut P DWHP DWEDOABAP HOA

| DVDP I HG QP EHUMRUH DP SBI @

$GG DQG VXEWDFMWDAIRQY Z WK \WH VDP H GHQRP IQDWRU DQC

GHQRP ICDRY \WDVDUH P XUBON R WH VDP H QXP EHU

0X@BO SIRSHU IDAIRY DG PUHG QPEHY B ZKRO
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0OXOWLSO\ DQG GLYLGH QXPEHUV PHQWDC
0OXOWLSO\ QXPEHUV XS WR GLJLWV E\ D
IRUPDO ZULWWHQ PHWKRG LQFOXGLQJ O
QXPEHUV

'LYLGH QXPEHUV XS WR GLJLWV E\ D RQI
ZULWWHQ PHWKRG RI VKRUW GLYLVLRQ D
DSSURSULDWHO\ IRU WKH FRQWH[W
6ROYH SUREOHPV LQYROYLQJ DGGLWLRQ
GLYLVLRQ DQG D FRPELQDWLRQ RI WKHVFE
RI WKH HTXDOV VLJQ

JUDFWLRQV %

&RPSDUH DQG RUGHU IUDFWLRQV ZKRVH (

WKH VDPH QXPEHU

,GHQWLI\ QDPH DQG ZULWH HTXLYDOHQW

UHSUHVHQWHG YLVXDOO\ LQFOXGLQJ WH(

5HFRJQLVH PL[HG QXPEHUV DQG LPSURSH

RQH IRUP WR WKH RWKHU DQG ZULWH PD\

PL[HG QXPEHU >IRU H[DPSOH

$GG DQG VXEWUDFW IUDFWLRQV ZLWK WK

GHQRPLQDWRUV WKDW DUH PXOWLSOHV F

0OXOWLSO\ SURSHU IUDFWLRQV DQG PL[HG

VXSSRUWHG E\ PDWHULDOV DQG GLDJUDP

5HDG DQG ZULWH GHFLPDO QXPEHUV DV |
@

6ROYH SUREOHPV LQYROYLQJ PXOWLSOLF

VFDOLQJ E\ VLPSOH IUDFWLRQV DQG SURI

"HFLPDOV DQG 3HUFHQWDJHV
5HDG ZULWH RUGHU DQG FRPSDUH QXPE
SODFHYV
5HFRJQLVH DQG XVH WKRXVDQGWKV DQG
KXQGUHGWKV DQG GHFLPDO HTXLYDOHQW
5RXQG GHFLPDOV ZLWK WZR GHFLPDO SO
QXPEHU DQG WR RQH GHFLPDO SODFH
6ROYH SUREOHPV LQYROYLQJ QXPEHU XS
5HFRJQLVH WKH SHU FHQW V\PERO DQC
UHODWHV WR "QXPEHU RI SDUWV SHU KXG
IUDFWLRQ ZLWK GHQRPLQDWRU DQG D
6ROYH SUREOHPV ZKLFK UHTXLUH NQRZLC
HTXLYDOHQWYV RI DQG
GHQRPLQDWRU RI D PXOWLSOH RI

RU

3HULPHWHU DQG $UHD

OHDVXUH DQG FDOFXODWH WKH SHULPHW
LQ FP DQG P

&DOFXODWH DQG FRPSDUH WKH DUHD RI |
DQG LQFOXGLQJ XVLQJ VWDQGDUG XQLW\
LUUHJXODU VKDSHV

6WDWLVWLFV

6ROYH FRPSDULVRQ VXP DQG GLIIHUHQFI
SUHVHQWHG LQ D OLQH JUDSK
&RPSOHWH UHDG DQG LQWHUSUHW LQIRL
WLPHWDEOHYV

,GHQM " VKDSHV IQFAIAQ) FXEHV DQG RWHUFXERIGY IURP

" UHSUVHQIARQY
8 VH\WH SIRSHMHY R UHRBIQI BV \R GHGXFH UHDMG IDFW DQG
11QG P WIQ) BIQIWY DQG DQIBN

" DMIXIVK EHEHHQ UHI XOUDQG LLIHI XDUSROJRQY EDVHG RQ
UHDVRQQ) DERXVHTXDOAGHV DQG DQIBV

. QRZ DQIBN DUH P HDVXUHG IQ GHI UHHY HVIP DV DQG FRP SDUH
DFX\M REWVH DQG B[ DGV

' Z JYHQDQIGN DQGP HOVXUHWHP IQGHIUHHY R

,GHQU  DQIGV DVD SRONDQGRCHZ KRBIMD \REO R
DQIGV DWD SRQARQD WIDUKWIRH DQG /i DVMQ \RBO R
RWHUP XUBBMV R R

IRGBZ Q) D UHORIRQ RUMDQMDMRQ XVIQJ \WH DSSURSUDM
OQXDIH DQGNGRZ \KDWKH VKDSH KDV QRAVFKDQIHG
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6 ROH SIREGP V IQYROIQ). QP EHUXS \R\KUH GHFIP DCSOFHV
0 XUBO DQG AYIGH Z KRBI QP EHY DQG \WRVH IQRVIQ)
GFPDOE DG

8 VH DQRXURSHIMRQY \R VROH SUREGP V IQYROIQ) P HDVXUH >
IRUH DP SBI BQIW P DW YROP H P ROH @MQ) GHAP DO
QRIMRQ IQFXGQ) VFDEY)

YBRFN 1HIDWYH 1 XP EHYV

, QMSUANGHI DIYH QXP EHY 1Q FROM WFRXQNRZ DB/ DQG
EDANZ DBV Z M SRVMYH DQG QHI DIYH Z KRBI Q<P EHY IGFOAQ)
WURAIK]HR 5RXQGDQ QP EHUXS \R VR\KH QHDUAV

DG
6 ROH QXP EHUSUIRE®P V DQG SUIDRFWDCBURE®P V \KRDWQYRGH DX
R \KH DERYH

UBFN  &RQYHMQ) 8 QW

& RQHWEHE HHQ GLIHHQMXQW R P HIIE P HOVXUH RU
HDPSBI NP DQGP FP DQGP FP DQGPP J DBNI (DQG
P@

8 QEHUABIQG DQG XVH DSSUR [P D HTXLYDBIGFHY EHEZHHQ

P HWE XQW DQG FRP P RQLP SHUDOXQIW VXFK DV IGFKHV
SRXQGV DQG SIQV

6 ROH SUREGP V IQVRVIQ) FRQYHMZY EHEHHQ XQW R WP H

Y%BRFN  9RXP H

( VAP DIM YROP H3RUH DP SBIXVIQ) FP EGFW \R EXIC
FXERGV IQFOAQ) FXEHV @QG FDSDRW 3RUH, DP SBI XVIQ)
ZDMB

8 VH DAIRXURSHIDIRQY VR VROH SUREGP V IQVROIQ) P HVXUH







