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7UDQVSLOHWUWD GMBYE® HUU N Ry H ¥ RE D FLHY YN RXRE HWH O M L
SUHYRGLWHOML L]YRUQRJ X L]YRUQL NRG > @ 2QR &WR W
SUHYRYHQMH MHGQRJ SURJUDPVNRJ MH]LND X GUXJL SURJU
-DYDVFULSW WUDQVSLOHUH ]D NRMH VH ND&H GD FLOMDMX -C

3UYL SUREOHP QD NRML VYDNL -DYDVFULSW WUDQVSL
RNUX348HQMH PR&H UDGLWL VDPR VD -DYDVFULSWRP 1DLPH
UD4LUHQ WH SRVWRMH PQRJH UD]JOLPLWH YHUJLMH L QMHJ
]JDVQLYDMX VYH YHUJLMH -DYDVFULSWD QD]JLYD VH (&0$B6FULS
1IDMSR]QDWLMD LPSOHPHQWDFLMD (&0$6FULSWD MH -DYDVFU
LOL ApLVWLE LDV FULSW

'DNOH DNR VH X NRQJROX X SUHJOHGQLNX SRNXA&aD
AQHSUHYHGHQRP3: WM L]YRUQRP WUDQUBEPOMWEWLOH BDWLQ
> @ $OL DNR VH WDM LVWL NRG SUYR SURYXpH NUR] SUH
&RIIHHB6FULSW WH (6 SURJUDP SUHWYRULWL X RULJLQDOQ
LVSUDYDQ ELWL LQWHUSUHWLUDQ

3UYR VH YDOMD XVUHGRWRpPLWL QD SRWUHEX WUDQVSLC
&RIITHH6FULSW L 7\SH6FULSW VX OLMHSL QDGRGDFL DOL DN
QHPD SRWUHEH ]D QLNDNYLP SUHYRGLWHOMHP MHU EL RQ ¢
X WDM LVWL SURJUDP 1D&DORVW QLMH WDNR =D SULVWXS
SRMHGLQL SUHJOHGQLFL NRULVWH VYRMH -D¥DVIRJLOWDSR N
YL UH)BRS[L G H U 0 RIQ NGIW H U Q K\K D(N SBXWHURG WLK RNUX&AMD LPSOH
SRGYHUJLMHUMHEHQMD LPD UD]JOLPpLWD VYRMVWYD X L]JYR
SULEOLA&DYD VWDQGDUGX =ERJ WRJD iiH YHULQD RELpPQRJ -D
YHUJLMDPD *RRJOH &KURPHD 2SHUH LOL 6DIDULMD DOL VI
QHSUHGYLYHQR SRQDADQMH

5D]JOLNH L]JPHyX SRMHGLQLK SRNUHWDpD -DYDVFULSWD \
L R (&80$6FULSWX L aWR MH RQ XRSiUH REMDAQMHQR MH X QD
NRULVWLPR WUDQVSLOHUH MH pLQMHQLFD GD SUHYRGH 3REL
VYLP SUHJOHGQLFLPD L QMLKRYLP LQDpLFDPD > @

(6 SRVOMHGQMD VOXAEHQD YHU]LMD -DYDVFULSW SURJUDPVNRJ MH]

(&0% QWHUQDWLRQDO LQWHUQDFLRQDOQD RUJDQL]DFLMD ]D L]GDYDQNM
VXVWDYH



=DGDWDN ]DYU&GQRJ UDGD

&LOM RYRJ ]DYU&GQRJ UDGD MH RSLVDWL SRMDP WUDQV
IXQNFLRQLUDMX .RMD MH QMLKRYD XORJD X PRGHUQRP ZHE
UbG uUH VH XVUHGRWRpPLWL QD QHNROLNR WUDQVSLOHUD |
QDMYL&H SRJIRUQRVWL UH ELWL XVPMHUHQR QD 7\SH6FULSW
GLMHOD ]DYUaQRJ UDGD

7\SH6FULSW uH ELWL GHWDOMQR RSLVDQ QMHJIRYD VYR
QRYRVWL NRMH XYRGL X RELpDQ -DYDVFULSW 7DNRYHU UH E
-DYDVFULSW 1DNRQ WRJD VOLMHGL RSLV SUDNWLpPQRJ GL
SRJODYOMD 3UYR UuH LUL JHQHUDOQL RSLY DSOLNDFLMH QM
DSOLNDFLMRP 8 DSOLNDFLML SRVWRMH UD]OLpLWH XORJH
GLR RYH DSOLNDFLMH VX NRULVQLFL a&WR SRYODpL WHPX NR
QL ED]D SRGDWDND SLVDQD X 0664/ X UDJUDYHQD ]D SRWUHE!



-$9%$6&5,37
2SUHQLWR

-DYDVFULSW MH SURJUDPVNL MHIJLN YL&H UDJLQH GLQ
L]YUADYDQMX > @ 6WDQGDUGL]LUDQ MH SR (&0$6FULSW YL&
WH ]JDMHGQR V +70/ L &66 SURJUDPVNLP MH]JLFLPD WYRUL WF
VWUDQLFD

-DYDVFULSW MH SRGUADQ RG VWUDQH VYLK PRGHUQLK |,
QDGRGDFLBDXHMBOMHGDQ RG QDMYL&H NRULAWHQLK MH]LND

.DGD |]D QHNL SURJUDPVNL MH]JLN ND&HPR GD MH YL&H UL
MH]LND VOLPQH MH]LNX OMXGL .OMXpQD ULMHp MH ULMHDp
SRVHEQR ]QDpHQMH .OMXpQH ULMHpL PRJIX ELWL QDUHGEH
VNXS NOMXpPpQLK ULMHpL NRMH VH QH PRJX NRULVWLWL NDR
QD]JLYDMX UH]JHUYLUDQD LPHQD

'UXJD ELWQD ]QDpDMND -DYDVFULSWD MH GD MH GLQDPL|
MH]JLND MH GD VH SULMH L]YU&ADYDQMD QH SUHYRGH L GD S|
YUOR VOLpDQ LOL LVWL RQRP NDNDY MH SULMH SRNUHWDQM]
NRMD SL3H SURJUDP GD ODN&H XYUVWL QRYH SURPMHQH L E
VH SURJUDP WUHQXWQR QDODJL 2YR WDNRYyHU ]QDpL GD
LQLFLMDOL]JLUDQH SULMH NRULAWHQMD

.DGD ]D QHNL SURJUDPVNL MH]LN ND&HPR GD MH QHWLSI
QHNH YDULMDEOH WM SULOLNRP ]DX]LPDQMD PHPRULMH ]
QDSRPHQXWL NRMHJ MH WLSD WDM SRGDWDN > @ &aWR WR |
QD QHNR PMHVWR X PHPRULML &8HOLPR VSUHPLWL SRGDWDN
7RNRP SLVDQMD SURJUDPD WD YDULMDEOD PR&H VDGU&DY]
VWUINDIDVX D NRMHJ MH WRPQRJ WLSD SUHSR]QDMH LQWHUS

-DYDVFULSW SRNUHWDDpPL

-DYDVFULSW SRHINQH\QBINLQBQYO]D SURJUDPH LOL LQWHU
-DYDVFULSW SURJUDPVNL MH]LN 3RNUHWDp PRAH ELWL WUD
-7 HQMW ,Q NPGFHSW L]YUADYDQMD SURJUDPD X UHDOQRF
VYUKD -DYDVFULSW SRNUHWDpD MH SUHEDFLWL SURJUDP NR
RSWLPL]JLUDQLML ]D SRMHGLQL SUHJOHGQLN LOL DSOLNDFLM
RGUHYVHQX YHUJLMX (&0$6FULSW H L GL]DMQLUDQ MH |]D UDG
]JD L]YUGDYDQMH L SRNUHWDQMH 1HNL RG QDMSR]QDWL
6SLGHUORQNH\ L &KDNUD > @



9 MH -DYDVFULSW SRNUHWDp NRML VH NRULVWL X *RR.
SURJUDPVNRP MH]LNX & 2VLP d4WR SRNUHiUH -DYDVFULSW
DORNDFLML SRSXQMDYDQMX PHPRUUILDWEWHHRFRE\XBRRIDW M X
SRNUHWDpX QDOD]JH VH GYD SUHYRGLWHOMD

)XOO FRGHJHQ EU]JR SUHYRGL DOL VWYDUD SURJUDP NF

&UDQNVKDIW SUHYRGL VSRULMH DOL ]JDWR VWYDUD YLV
1DpLQ QD NRML RYD GYD SUHYRGLWHOMD VXUDyXMX MH W
SUHSR]QD GD )XOO FRGHJHQ QLMH GRYROMQR RSWLPL]JLUDR
SURJUDPRP 7DM SERPBE N VX IMEDQV H

-DYDVFULSW &RUH MH SRNUHWDp NRULAWHQ X SUHJO
SURJUDP SUROD]L NUR] RYH NRUDNH

3RNUHWDp L]YRGL OHNVLpPNX DQDOL]X SURJUDPD JGMH

VWULQHAYD® L]JUD] ]D UHGDN WHNWV\W@D W RNRHQ\DH N VDY) YSQIIR

]JODpPHQMHP

7RNHQL VX SRQRYQR DQDOLJLUDQL L VPMHAWHQL VX X VL

YHWLUL -,7 SURFHVD SRQRYQR DQDOL]JLUDMX WH L]YRG

E\WHFBG&WRJIJUDP QDSLVDQ X EDMWRYLPD > @

6SLGHUPRQNH\ MH SRNUHWDp NRML NRULVWL SUHJOHGQ
OMXVNRP/ KH@BML NRULVQLNX QXGL SUHJUAW QDUHGEL L RS
QDUDYQR SRNUHWDQMH VDPRJ -DYDVFULSW SURJUDPD 6DP
SURJUDPDEDJH FRURIDHWIRNUR] -DYDVFULSW E\WHFRGH LQVW

&KDNUD MH -DYDVFULSW SRNUHWDp NRML MH NRUL&AWHDQ
RVWDOLP :LQGRZV DSOLNDFLMDPD L SURJUDPLPD NRMH VX
-DYDVFULSWX 3RGUADYD -,7 SUHYRVHQMHJIDUEDJH $RO OWEW |
GUXJH QRYH PRJXUQRVWL SURJUDPVNRJ MH]LND -DYDVFULSW

(&0$B6FULSW

3ULMH SUYH VOX&8EHQH YHU]JLMH LPH SURJUDPVNRJ MH]L
PDUNHWLQ&ANLK UD]JORJD SUHLPHQRYDQ X -DYDVFULSW NDN
MH]LN -DYD

3UYD YHU]JLMD -DYDVFULSWD VOX&EHQR MH L]DA0D X R
SUHJOHGQLFL 1HWVFDSH 1DYLJDWRU L ,QWHUQHW ([SORU/
,QWHUQDWLRQDO VWYRUHQ MH VWDQGDUG LPHQRP (&0$6F!
LPSOHPHQWDFLMD > @

2G RVWDOLK LPSOHPHQWDFLMD ELWQR MH VSRPHQXW
LPSOHPHQWDFLMD (&0$6FULSWD NRMX MH VWYRULR OLFURVR
,,6, QWHUQHW ,QIRURDWILRH{Q FIKUBHWLRQ6FULSW MH UD]YLR 0

(QJOHVNL L]JUD] GLUHNWQR RG L]YRUD



$GREH 6\WWHPV ]D DSOLNDFLMH NRMH NRULVWH QMLKRYX
-DYDVFULSWD GDQDV XJODYQRP YRGH 1HWVFDSH L OR]JLOOD
'R SURVLQFD VOXAEHQR VX L]D40H YHU]JLMH (&0$6F
LJUD]H WHQHJEROMH XSWLYQNRQWFPHY L]QLPNDPD LVSLV UD]O
IRUPDWD L GUXJR 60OX&EHQD YHUJLMD MH SUHVNRpPHQD ]E
SRWH&ANRUD 1HND VYRMVWYD VX LQWHJULUDQD X YHU]JLMX
(&0$6FULSWH 2QD GRGDMH VWURJL QDpLQ UD]MDaQMDYD U
GREDY OM DPHW MWW WBBGUANX ]D -621 REOLN SRGDWND WH
YULMHGQRVWL VYRMVWDYD REMHNDWD SUHNR LPHQD VYRMV\
SRGUADYD ,62 ,(& LQWHUQDFLRQDOQL VWDQGDUG 8
7D YHU]JLMD MH SR]QDWD SRG QD]JLYLPD (6 L (6 > @ 8ED
QRYX VLQWDNVX NRMD SRPD&H SUL VWYDUDQMX NRPSOHNVQL
6OMHGHUH JRGLQH L]OD]H QRYH YHU]JLMH (&0$6FULSW I
7JUHQXWQR QDMQRYLMD YDAHUD YHUJLMD MH (&0$6FULSW
RNUX&MD -DYDVFULSWD WM SUHJOHGQLND L NRMH VWDQC
XVXJODAHQRVWL (&0$6FULSWH 3ULORJ



75%$163,/(5,
1DMSR]QDWLML WUDQVSLOHUL VX 7\SH6FULSW %DEHO 7
3RVWRML MR4 GUXJLK PDQMH SR]QDWLK WUDQVSLOHUD
2YGMH VH SRMDYOMXMX SRMPRYL 7\SH6FULSW L &RIIHHGF
]D EURMQD UMHAHQMD NRMD QLVX GRVWXSQD X *RELPQRP’ -I
GLMHORYH 7\SH6FULSW GMHOXMH YLAH GUDVWLPQR WH )
SURJUDPLUDQMH
-HGDQ QDpLQ JOHGDQMD WUDQVSLOHUD MH WDM GD QD
LQDpH QHSRGUADQH LOL WHAH GRVWXSQH PRJXUQRVWL .R
NRULVWLWL QRYH J]QDpDMNH L DS®SSNOEENMWNR @B SRRUDPR PLG
$3, WRPQR NDNR VX SLVDQL &WR GDOMH XQDSUHYyXMH I
SRJLWLYQR XWMHpPpX QD XpLQNRYLWRVW SLVDQMD QRYLK SUR
SURJUDPLPD X VOXpDMX SUHSLVLYDQMD SURJUDPD L] L]YRU(

%DEHO

%DEHO MH WUDQVSLOHU ]D -DYDVFULSW NRML PRAaH SL
-DYDVFULSWD X SURJUDP NRML PRaH SRNUHQXWL YHULQD GD
MH $XVWUDOVNL SURJUDPHU 6HEDVWLDQ OF.HQ]JLH V LGHMRF
(6 WH V XJUDYVHQRBHIR-GMQaBERG PP RA DMHR WD F & OIHF L L 60

PRaAHPR YLGMHWL SULPMHU SURJUDPD V DQRWDFLMRP X
JUHGNRP > @

flow

4t erlow ¥ Errors JSON  AST V0480 ¥

3 function foo(x: number): string { No errors!

if (0) {
return "positive number";

}
else{

return "negative number";

1 }
1|}

60 JORZ DQRWDFLMD

B3RPRUQL VDYMHWL NRML VH SULND]XMX SURJUDPHUX SULOLNRP SLVDQM!
SDGDMXULK L]JERUQLND JGMH VH SUHGODa&aH NRULAWHQMH SRVWRMHULK GI



flow =

- il Errors  JSON  AST v0.480 ¥

3 function foo(x: number): string { 4: x="string value";
x="string value"; A string. This type is incompatible with
if (x>0) { 3: function foo(x: number): string {
return "positive number"; ~ number

}
else{ 52 if (x>0) {
return "negative number"; ~ string. This type cannot be compared to
} 53 if (x>0) {
ﬂ ~ number

60 JORZ DQRWDFLMD

%DEHO VH pHVWR XVSRUHyXMH V &RIIHH6FULSWRP QDM
PLOMHQLFH GD VX RED ]QDpDMQR REOLNRYDOL UD]YRM (
&RIIHH6FULSWD L %DEHOD MH pLQMHQLFD GD %DEHO QLMH 3\
1DLPH %DEHO SUDWL QDMQRYLMX YHU]JLMX -DYDVFULSWD |
YHUJLMDPD (&0$6FULSW VWDQGDUGD ,]P HRySH B U WIIMR N URR G\U
ULMHWIQF DZBPWRiX QMLK SURJUDPHUL PRJX SXQR MHGQRVWEL
RYLWIDQOHMBIFIN SR]YDWL QD]DG PHWRGDPD 2YGMH MH %DEI
PQRJLK LQWHUQHW SUHJOHGQLND > @

%DEHORYR WDMQR RUX&MH VX QDGRGDFL %DEHO RPR.
SURJUDPD EXGX XNOMXpHQL X SURFHV SUHYRYH®BENDV 2 EWNV U
6\QWD[ 7$8A L REDYOMDMX PDQLSXODFLMH QD QMHPX SUL
-DYDVFULSW $67 MH JELUND XJQLMHAYyHQLK REMHNDWD NRM
QDG $67 RPRJIJXiXMX GRGDYDQMH SURYMHUD SULMKWRZWRNRI
DQRWDFLMD 6O0OLNH L NDR L XNODQMDQMH QHSRWU
6OLND > @

2SHUDFLMH NRMH PHYyXVREQR QH pHNDMX NUDM L]JYRYHQMD YHUO VH L]JYR



Pretvara ovakav kod:

n input.map(item item + 1).map(item item + 2);
p

60 %DEHORYR SREROMADQMH SURJUDP

2VWDOH ELWQH PRJIJXUQRVWL %DEHOD VX SUPRISIKR/NH MH ¢
PHPRULMH SURJUDPD NDR L SUHLPHQRYDQMH YDULMDEOL
SRMHGQRVWDYOMXMX NRPSOLFLUDQH $67 WUDQVIRUPDFLMH

-HGDQ NRPSURPLV NRMD VYD -DYDVFULSW RNUX&HQMD P
YULMHPH RSWLPL]DFLMH 1D ZHEX MH L]JQLPQR ELWQR GD VH
EUJR LQDpH MH NRULVQLpPNR LVNXVWYR OR&H -,7 SUHYRVHQ
VYLK RSWLPL]DFLMD NRMH VX WHKQLpPNL PRJIJXUH WLMHNRP L
LJEMHJDYDMXiUL RGUHYHQH RSHUDFLMH NRMH EL RPRJXULOF
L]YRYHQMH 7DNRYHU QH PR&H L]YUALWL PQRJR RSWLPL]DFL]
S8PMHVWR WRJD PRUD REDYOMDWL QHNH RSWLPL]DFLMH DOL
VSRULML L VLJXUQLML SURJUDP DNR VH QHNH SUHWSRVWI
SURJUDPLUDQMD L SRNUHWDQMD -DYDVFULSW SURJUDPD L]
L]YHGE X

%XGXiUL GD VH L]YRGL WRNRP SUHYRYyHQMD %DEHO QF
RJUDQLpPHQMD =ERJ LPSUHVLYQRJ SUDUHQMD RSVHJD L WLS
PRJX JUDGLWL WUDQVIRUPDWRUL NRML REDYOMDMX WDNYH R



BULPMHUL RSWLPL]DFLMH VX UMRXG\Y BWR¥PD]DQRLOD 60LF

treba biti pretvoreno u:

Sto se dalje pretvara u:

f t femo (
returr

i konacno u:

60 %DEHORYD RSWLPL]DFLMD SURJUDPD

-Rd& MHGQD RG RSWLPL]DFLMD MH L]EDFLYDQMH NRQVWLEL
, JUDQHW WDX SLVH QH PLMHQMD X QLMHGQRM LWHUDFLML S
5H]XOWDWL VX YLGOMLYL QD 60OLFL

60OLND %DEHORYD RSWLPL]DFLMD SURJUDPD L]EC



%DEHO ]D UD]JOLNX RG SRNUHWDpPD 9 NRUL&WHQRJ X SU
SUHNR RWYDUD OVRR S XWOEER LMRIJIWR WRPQR MH YLGOMLYR C

se pretvara u:

60 %DEHORYD RSWLPL]DFLMD SURJUDP

%DEHO UH YMHURMDWQR X VNRURM EXGXUQRVWL SRVWDYV
SRPDJDWL X SLVDQMX PRGHUQLK L EU]JLK -DYDVFULSW SURJL
RG NRQNXUHQDWD NDR &4WR VX &RIIHH6FULSW L 7\SH6FULS
LQRYDFLMH X -DYDVFULSWX > @

&RITHHG6FULSW

&RIITHH6FULSW NRULVWL VQDAQH ]QDpDMNH -DYDVFULSW
LVWRJD GRGDYDQMHP VL §WDWIFL MR -IDYEHFWD S W QSIRI IHH 6 F
WRPND JDUH]H L YLWLPpDVWH ]JDJUDGH WH LPD VOLPQX VLQW
GD &RIIHH6FULSW UD]YRMQL SURJUDPHUL SL&X NUDi{H SURJ
RODNAZDYD pLWDQMH L RGUADYDQMH =ERJ RSWLPL]DFLMH &R
MHGQDNR XVSMH&DQ LOL X QHNLP VOXpDMHYLPD MR& XpLQNR

60 3ULPMHU &RIITHHG6FULSW JRUQML L HNYLYDOHQW



&RIIHH6FULSW MH YUOR MH]JJURYLW L X]LPD X REJLU UD]P
ZKLWH V8PRHPRAH VPDQMLWL SURJUDP ]D WUHULQX LOL pDN
2VLP WRJD &RIIHH6FULSW LPD QHNH XUHGQH ]QDpPDMNH N
SURWRWLSD NRML GRGDWQR VPDQMXMX NROLpPLQX QDSLVDQR

-HGDQ RG QHGRVWDWND NRULAWHQMD &RIIHHB6FULSWD
SURJUDPHUD L -DYDVFULSWD &RIIHH6FULSW WDM SUREOHP
PLVWRJ L pLWOMLYRJ -DYDVFULSWD L VD VYRMLP LQWHJUDFL
'UXJL QHGRVWDWDN NDR L NRG ELOR NRMHJ QRYRJ MH]LNE
WUHQXWNX UHODWLYQR PDOHQD D WHANR MH SURQDIiL VXU
UDVWH SRSXODUQRVW > @

&RIIHH6FULSW QLMH RJUDQLpPHQ QD SUHJOHGQLN L PR3
SRVOXALWHONMYNHLEPS OB PO QWDFLMDPD NDR QSU 1RGH MV
GRELYD SXQR &LUX XSRWUHEX L LQWHJUDFLMX ,QWHJULUDC
VUHGLQD JRGLQH 8 YULMHPH SLVDQMD RYRJ pODQND C

%LWQD UD]JOLND L]PHyX &RIIHH6FULSWD L RELpPQRJ -DYD
IXQFWLRYDUQLVX GRSX&WHQH 'DNOH SULOLNRP SLVDQMD &R
FRIIQDVWDYNRP QLMH PRJXiUH NRULVWLWL WH NOMXpQH L
JOREDOQH YDULMDEOH 7R ]QDpL GD SULOLNRP LQLFLMDOL]D
iH ELWL VDPD GRGDQD WRNRP LQWHUSUHWDFLMH

R4 MHGQD ]DQLPOMLYD pLQMHQLFD YH]DQD ]D &RIIHHG6F
LOQWHUSQD-BAUMDQ X &RIIHHB6FULSW SURJUDPX

&RIITHHBFULSW XY ROGRVNROMVDX bIDPXM B LQWHRIE H p]@AMN -DYDVFUL S

LI QRW WUXH WKHQ 3DQLF

1D VOLpPpDQ QDPLQ VH PRAHKKERHNVYWLWL L NOMXpQD ULMH|

XQOHVV WUXH 3DQLF

.RULAWHQMH XYMHWQRJ JUDQDQMD MH WDNRVyHU GUXJD
MHGQRP UHGX 1DLPH NDNR &RIIHH6FULSW NRULVWL UD]PDN
SRWUHEQR MH NRUZNMQWL NOMXpQX ULMHD

LI D! EWKHQ DLV ELJJHU HOVH EHHV

&RITHHBFULSW UDG R SHUHDWRPWD QMH 5D]JORJ RYRPH MH
RELpDQ -DYDVFULSW QD WDM QDpPLQ XVSRUHyXMH WLSRYH L )

&RITHHBFULSW WDNRYHU SRGU&DYD NODVH L QDVOMHYLYL

2G (&0$6FULSW YHU]JLMH XYHGHQNMHFW VOW/EBERYL @DpL@ WG
SURJUDP X NRQWHNVW JGMH RGUHYHQH QDUHGEH X]JURNXMX



LQDpH V FLOMHP QDYRYHQMD SURJUDPHUD QD 3SUDYL SXW" \
SLVvDQMD SURJUDPD 2YLPH VH SRWLpH SLVDQMH RSWLPL]JLULCL
EROMRP pLWOMLYRVWL &RIIHH6FULSW SR ]DGDQLP SUDYLOL

QDpLQX > @



7<3(6&5,37
8YRG X 7\SHB6FULSW

7\SH6FULSW MH WUDQVSLOHU ]D -DYDVFULSW NRML QX
SLvbQMD SURJUDPD NODVD L VXpHOMD 1DMYHUD SUHGQF
SURJUDPVNL MH]LN XYRGL REMHNWQR RULMHQWLUDQR SUR
UD]YRMQRJ RNUX3aHQMD JGMH MH SXQR ODN&H XRpLWL SUHFL

7\SH6FULSW MH MDYQR GRBVMRSURWEHBEHRIDBRH HQUDFHQF
SRGUADYD JD OLFURVRIW 3URMHNW SUHGYRGL $QGHUV +HM(
&

-DYDVFULSW MH NDR &8WR VH YLGL L] LPHQD VNULSWQL
VWYDUDQMH YHOLNLK L VORAHQLK DSOLNDFLMD -HGQRVW
VWUXNWXULUDQRJ NRGD =DWR MH SRWUHEDQ 7\SH6FULSW
-DYDVFULSW NRML PRAaH ELWL SRNUHQXW QD ELOR NRMHF
SRVOXAaLWHOMX WH X ELOR NRMHP SUHJOHGQLNX %LWQD VW
MH GD VH X 7\SH6FULSW SURJUDPX PR&H SLVDWL L RELpQL -D

1DpLQ QD NRML 7\SH6FULSW XYRGL NRQFHSWH REMHNWC(C
VXpHOMD PRGXOH L REMHNWH MH GD VH SULOLNRP SUHY]
-DYDVFULSW SURJUDP QSU MHGQD OLQLMD LOL NOMXpQD |
SRVWRMH X -DYDVFULSWX 8SUDYR ]|DWR QHPD GRGDWQRJ
7\SH6FULSWD > @

/7\SH6FULSW REMHNWQR RULMHQWLUDQL MH]

7\SHBFULSW GDNOH XYRGL NRQFHSW REMHNWQR RULME
RULMHQWLUDQL MH]LN 3UYD ]QDpDMND REMHNWOQR. GURR HQW
QD 60OLFL

6YL SULPMHUL X RYRP BRJDDY ZKMX W XS MWHWIQIVFE DQN HR WV H PAREH LYLGEH HKWM
SUHWYDUDQMH 7\SH6FULSW NRGD X -DYDVFULSW NRG



Select... v TypeScript mm—_

1 class Auto { 1 var Auto = (function () {
2 private _basePrice: number; 2 function Auto(auto) {
state: string; 3 this.state = auto.state;
4 make: string; 4 this.make = auto.make;
5 model: string; 5 this.model = auto.model;
6 year: number; 6 this.year = auto.year;
7 accessorylist: string; 7 this.accessorylList = auto.accessorylist; ILif
8 constructor(auto?: Auto) { 8 ¥
9 this.state = auto.state; 9 return Auto;
1e this.make = auto.make; 0 X))
11 this.model = auto.model; 1
12 this.year = auto.year;
43 this.accessorylList = auto.accessorylist;
14 }
15 |}

60 .ODVD X 7\SH6FULSWX OLMHYR L -DYDVFU
‘D EL VH QHNL MH]J]LN VPDWUDR REMHNWQR RULMHQWLUDQLP
" 1DVOMHYLYDQMH
" $SVWUDNFLMD
" (QNDSVXODFLMD
" 3ROLPRUIL]DP

IDVOMHYLYDQMH MH NRQFHSW NRML RPRJXUDYD MHGQRP RE
SRQD&AaDQMD QMHPX URGLWHOMVNRJ REMHNWD WM .ODVH
1D VOLNDPD L PRAHPR YLGMHWL QDVOMHYLYDQMH X
-DYDVFULSW



7\SH6FULSW NRG SULPMHU QDVOMHYLYI

Run | JavaScript

| Select... v | TypeScript | Share | Options
1 class Auto {
2 private _basePrice: number;
3 state: string;
- make: string;
5 model: string;
6 year: number;
7 accessorylList: string;
8 konstructor(auto?: Auto) {
9 this.state = auto.state;
10 this.make = auto.make;
11 this.model = auto.model;
12 this.year = auto.year;
13 this.accessorylist = auto.accessorylist;
14 }
15 }
16 class Truck extends Auto {
17 private _bedLength: string;
18 fourByFour: boolean;
19
20 constructor() {
21 super();
22 }
23 }
60
1 var __extends = (this && this.__extends) || (function () {
2 var extendStatics = Object.setPrototypeOf ||
3 ({ _proto__: [] } instanceof Array & function (d, b) { d.__proto__ =b; }) ||
4 function (d, b) { for (var p in b) if (b.hasOwnProperty(p)) d[p] = b[pl; };
5 return function (d, b) {
6 extendStatics(d, b);
7 function __ () { this.constructor = d; }
8 d.prototype = b === null ? Object.create(b) : (__.prototype = b.prototype, new _ ());
2 14
10 1)();
11 var Auto = (function () {
12 function Auto(auto) {
13 this.state = auto.state;
14 this.make = auto.make;
15 this.model = auto.model;
16 this.year = auto.year;
17 this.accessoryList = auto.accessorylList;
18 }
19 return Auto;
20 30);
21 var Truck = (function (_super) {
22 __extends(Truck, _super);
23 function Truck() {
24 return _super.call(this) || this;
25 }
26 return Truck;
27 }(Auto));
28

60

-DYDVFULSW NRG SULPMHU QDVOMHYLY



$SVWUDNFLMD MH NRQFHSW JGMH VH XQXWDUQML GHWLE
GLMHORYLPD SURJUDPD L GUXJLP NODVDPD WH REMHNWLPD
SXEOLSULYD W& RWHFWH®

$SVWUDNWQH NODVH VX RVQRYQH NODVH L] NRMH VH PF
LJUDYQR LQVWDQFLUDWL =D UD]JOLNX RG VXpHOMD DSVW
LPSOHPHQWDFLMH ]D VY RNDH P\ D QNRRMH. V@ IM X piQID GLMHPLUD Q!
NODVD NDR L DSVWUDNWQLK PHWRGD XQXWDU DSVWUDNWQH

3ROLPRUIL]DP MH VSRVREQRVW QHNRJ REMHNWD GD SUH
SROLPRUIL]PD X 223 X VH GRJDyD NDGD VH UHIHUHQFD URG
REMHNWD NODVH GMHWHWD 6YDNL$R BNHNWL WRIMLD PRI HV B D)
SROLPRUIQLP 8 YHULQL REMHNWQR RULMHQWLUDQUK MH]LNE
LVSLW QD WLS VHEH L QD WLS RVQRYQRJ REMHNYEMHG /M pH :

(QNDSVXODFLMD MH PHKDQL]DP NRML RODN&DYD JUXSL
RSHUDFLMH V WLP SRGDFLPD 1D 60LFL GULWH %RGD WDINDM]HD
NODV % XWFSD

60 SULPMHU HQNDSVXODFLMH X 7\SH6FULSWX O

8VSRUHGED 7\SH6FULSWD L -DYDVFULSWD

7\SH6FULSW LPD MHGLQVWYHQX ILOR]JRILMX X XVSRUHGE
QD -DYDVFULSW -DYDVFULSW SURJUDP MH WRPDQ 7\SHG6FUL
VXSHUMIMHWDVFULSWX ORJXUH MH SUHLPHQRYDWL MV GDWR\
7\SH6FULSW 7\SH6FULSW GDWRWHNH VH SUHYRGH X pLWOM
UD]XPLMHYDQMH SUHYHGHQRJ 7\SH6FULSWD XRSUH QLMH WH
XVSMHVLPD -DYDVFULSWD D SREROMabDYD VYRMH VODERVWL



6 MHGQH VWUDQH WR MH DODW NRML iH X EXGXiQRVW
VWDQGDUGH L SUHQRVLWL LK QD VWDULMH -DYDVFULSW LQI
VWUDQH SRVWRMH MH]LFL NRML VH PRJX SRWSXQR UD]JOLNR
AWR VX &RIIHH6FULSW &ORMXUH 'DUW (OP +D[H 6FDOD-V
EXGXUHJ -DYDVFULSWD GROD]H V YHULP UL]JLNRP GD QH EXG

7\SH6FULSW VH QDOD]L L]JPHyX RYH GYLMH NUDMQRVWL
7\SH6FULSW QLMH UL]LpDQ L]JERU ELOR NRMHJ VWDQGDUGD
YUOR MH VOLpDQ -DYDVFULSWX MHU QLMH SRVYH GUXJDpLML
-DYDVFULSWD L VYH YL&4H L YL&H MH XVYRMHQ

3REROMADQD MH L HREWHND DWHG 'HYHORSP B QW JWLYUD®
UD]JYRMQR RNUX&HQMH ,VNXVWYR UD]YRMD V 7\SH6FULSWR
7\SH6FULSW SUHYRGLWHOM LQWHJULUDQ MH X ,'( WH X VWY
NRGX 7R GDMH QHNROLNR JODYQLK SUHGQRVWL 1D SULPMF
UDGLWL SURBMHFNSRESXW SUHLPHQRYDQMD YDULMDEOL LOL
7RNRP SLVDQMD SURJUDPD RPRJXUHQR MH GIREM Y &M X QS\RFLR
NRMH NQMLAQEBPBEQUISRQXGLWL 3RJUH&NH X SUHYRYHQMX S
X SRGYODpHQMHP QHWRpPQRJ SURJUDPD FUYHQRP OLQLMRP ¢
X SURGXNWLYQRVWL X XVSRUHGEL V UDGRP V -DYDVFULSW
SURJUDPD QHJR QD LVSUDYOMDQMH JUH&ADND 3ULPMHU YLGL

3RVWRML 4LURN UDVSRQ ,'( RYD NRML LPDMX L]YUVQX S
QMLPDLWX DO GW X & DR 6 W XSG RPRELHD M H GHELS-W R P@

BURJUDP LOL DSOLNDFLMD X NRMHP VH UD]JYLMD SURL]JYRG SLVDQMHP SL
JUHA4DND SUHYRYVHQMH L SRKUDQMLYDQMH QSU OLFURVRIW 9LVXDO 6WX(



60 SBULND] LQOLQH SRPRUL WRNRP SLVDQMD 7\

60 BULND] SRIJUH&NH X 7\SH6FULSW NRGX



2YR VX VDPR QHNH RG SUHGQRVWL SRVHEQR RQH NRM
QMHJRYRJ EU&HJ SLVDQMD L ODN&HJ VQDODAHQMD > @

YyHVWH SRJUHANH X L]YUADYDQMX RELpPQRJ -DYDVFULS
SULVWXSDQMD VYRMVWYX QHRG XHQGH R ® H® RREQHAHNYI DQIL USTRQ E
PHWRGH XPMHVWR VYRMVWYD 7H JUHANH VH GRJDyDMX ]E
SURJUDPD 7\SH6FULSW VPDQMXMH YMHURMDWQRVW SRMDY
PR&H SULVWXSLWL YDULMDEOL NRMD pLMD VYRMVWYD L PH
VYRMVWDYD ELOR NRMH WLSLUDQH YDULMDEOH -R& XYLMHI
SRVWDYOMHQD QD QHGHILQLUDQX YULMHGQRVW OHyXWLP
SRJUHADND VX HOLPLQLUDQH XSRWUHERP WLSRYDDMNRML VH
YULMHGQRVW

8] RPRIJXUHQX VWURJIX QWX\® WLXF%/URKDBEHKK BMYWOSUHYRG LW
GRSXVWLWL GD VH QHGHILQLUDQD YULMHGQRVW GRGMHOL YI
1D SULPMHU

[ QXPEHU XQGHILQHG

iH UH]XOWLUDWL SRJUHANRP X SUHYRYHQMX L SULND]DWL \
W LS DX QMGHHU L Q@GR ¥IP E H U
"HGQRP NDGD VH ]QD GD WLSQXPIOMQ EHWIDSE R AUDLYSOM I$Q HYR (
PR&H RGUHGLWL MH OL VLIXUQR NRULVWLWL YDULMDEOX LO

60 3ULPMHU SURYMHUH QHGHILQLUDQH YUL

%LOR NRMD MV GDWRWHND PR&H VH SUHLPHQRYDWL X \
WH EL UH]XOWDW ELR VLQWDNWLpPNL LVWL -DYDVFULSW NRG
7\SH6FULSW SUHYRGLWHOM GRELYD SRJUH&aNH X NRPSLODFL
SULKYDUDQMD MV GDWRWHNH NDR XQRV RPRJXiXMH SUR
7\SH6FULSWRP

3RJUHANH NRMH VH SRMDYH SULOLNRP VWYDUDQMD 7\SFk
VSULMHpPLWL NRG RG L]YUaDYDQMD NDR &WR MH VOXpDM
SUHWYDUDQMD -DYDVFULSW NRG X 7\SH6FULSW JUHANH VX C
]D YDOMDQRVW L VWRJD PRUD LPDWL WRpPQH LQIRUPDFLMH R
D SRVHEQR WUHED REUDWLWL SRJRUQRVW QD GHILQLFLMH
NQMLAQLFH ]D NRMX QLVX GRVWXSQH GHILQLFLMH WLSD LO
-DYDVFULSW WLS 8 WRP VOXpDMX VH PRUDMX GDWL GHILQLF
2YR VH QDMODN&H UMHADYD VWYDUDQMHP G WV GDWRWH
WVFRQILJ MVRQ WDNR GD MH WLS XYLMHN SUHSR]QDW 8
WLSRYLPD ]D NRMH 7\SH6FULSW QH |]QD > @



$3/,.$&,-$ =$ 2'$%,5 7(50,1$ '(021675$785(
2SLV DSOLNDFLMH

$SOLNDFLMD MH VWYRUHQD L] SRWUHEH ]D ODN&LP GRJI
GHPRQVWUDWXUH 1DLPH QD RGUHYHQLP NROHJLMLPD SR
SUHGGLSORPVNLK VWXGLMD SRVWRML YHUL EURM ODERUDWI
YHuL EURM GHPRQVWUDWRUD NRML WUHEDMX ELWL SULVXWQ
L UDVSRGMHOH WHUPLQD *BRRSRpHMNMNEWWRW HNDU LERMRMD VX S
GHPRQVWUDWRUL L RQGMH VX XSLVLYDOL NRML WHUPLQ LP F
SUHGQRVW LPDOL RQL GHPRQVWUDWRUL NRML VX VH SU
GHPRQVWUDWRUD VX XYHGHQD GRGDWQD SUDYLOD NDR QSU
VYDNL GHPRQVWUDWRU LPD SUDYR VDPR QD MHGQX JUXSX |
GHPRQVWUDWRURP $GPLQLVWUDWRU WM DVLVWHQW MH L
EULQXWL R WRPH GD MH UDVSRUHG SR&A&WHQ 7DNRYHU MH ELT

=D L]JUDGX DSOLNDFLMH MH NRUL&AWHQ WUDQVSLOHU 7\SF
6&66VIQWDFWLFDOO\ DZHVRPH BBVEQOLOQRJVWHO HN VFEWHWUHUL
V ED]JRP QDSLVDQD MH X & QD 1HW )UDPHZRUNX 64/ =D L]U
6WUXFWXUHG 4XHONUDMRUXDVRNRP UD]J]YRMDQWHU,QEH WH QIR U |
6HUYLEFRNUHQXW QD RVREQRP UDpXQDOX

TUHQXWQD DSOLNDFLMD VH VDVWRML RG VWUDQLFH 3
1D VWUDQLFL 3ULMDYD YUaL VH SULMDYD X DSOLNDFLMX
GHPRQVWUDWRUX GRGMHOMXMH DGPLQLVWUDWRU DVLVWHQ\
WHNVWX GHPRQVWUDWRU ELYD SUHXVPMHUHQ QD VWUDQLF:
GHPRQVWUDWXUH 9LaH R WRPH X SRJODYOMX 1D vVWUDQ
QHNH GRGDWQH SRVWDYNH DNR VH UDGL R GHPRQVWUDWRUX

2S5LV XORJD

$SOLNDFLMD UD]GIG\WANDH VIWKSRIMNUN UHIPWR R V WNUHD VREEW b Q L
NRULVQLN NRML PRAH YLGMHWL WDEOLFX L UDVSRUHG VDPF
NROHJLMLPD LPD $GPVQ XS WBRIHR\MPWREW R\ GMHWL SULVWXSL!
VDPR GLR SRGDWDND X WDEOLFL D QD VWUDQLFL SRVWDYNH

$GPLQLVMWWDD SRR YL&H RSFLMD 2VLP @aWR PRA&H PLMHQ
GHPRQVWUDWXUH X VYLP WDEOLFDPD WM NROHJIJLMLPD LP
pbHIJD MH REDYH]DQ GHILQLUDWL LPH NROHJLMD QD NRMHP M

$GPLQLVRPARADIWRRIGDWL L QRYX JUXSX X SRMHGLQL NROH.
GLMHOL VWXGHQWH X PDQMH JUXSH RNR DN VWXGHQDW
ODERUDWRULMD WH pHVWR SRVWRML YL&H JUXSD QD VY
'"HILQLUDQMHP JUXSD QD NROHJLMX$OPN@HVWB DRSUD Y B RIdH



GRGLMHOLWL JWGCHPRQGRWAWRERIR Dp CHP RGD/ WADDWBDYR QD W
JUXSX L GRN QH SURYH RGUHYHQL URNGIHPR Q ¥ WSQUDWBERMRE D DY
PRAaH X]HWL

$GPLQLVWHNRRUWUDQLFH 3RVWDYNL WDNRYyHU GRGDMH
GDWXPRP L JUXSRP WH SULOLNRP GRGDYDQMD L EULVDQN
NROHJLMD LOL VDPR QD MHGQX JUXSX 2YDM SULQFLS MH QI
PHVWR VYH JUXSH LPDMX ODERUDWRULMVNH YMHAEH LVWL GI

$GPLQLVWODDWRBFLMX GRGDYDQMD NRULVQLND WDNRYH
XQRVL LPH L SUH]JLPH RVREH WH PX GRGMHOMXMH VWDW
NROHJLMLPD LPD SUDYR SULVWXS

$SGPLQLVWVQDWDWRRB PRAH SURPLMHQLWL L VYRMX OR]JLQNX

.RULVQLpPNR VXpHOMH

60 6WUDQLFD ]D 3ULMDYX



1D VOLFL VH QDOD]L REUD]DF ]D SULMDYX SRWUHEQ|!
SRGDWNH GRGMHOMXMH $GPLQLVWUDWRU SULOLNRP NUHLI
SURPLMHQLWL .RULVQLpPNR LPH PRUD ELWL MHGLQVWYHQR
S3ROMH ]D XQRV OR]JLQNH VNULYD WHNVW NRML VH XQRVL

60 6WUDQLFD 7DEOLFD

1D VOLFL QDOD]L VH JODYQD VWUDQLFD X DSOLND|
SRYH]QLFD GR 7TDEOLFH 'HVQR MH LPH L SUH]JLPH SULMDYOM
7LSND ]D RGMDYX 8 SUYRM uHOLML VH QDOD]H GYD SDGDI
(OHNWURWHKQLND 5DpXQDUVWYR WH RYLVQR R L]JERUX VP
NRULVQLFL LPDMX SUDYR YLGMHWL VYH VPMHURYH L SRGDW
NRMLPD LPDMX SULVWXS 8 UHGX QD YUKX QDOD]H VH LPHQD
QMLKRY YODVQLN 8 SUYRP VWXSFX VH QDOD]H GDWXPL WHU
uHOLMD SUHGVWDYOMD MHGDQ WHUPLQ 7HUPLQ SULSDGD J
GDWXP WHUPLQD MH YLGOMLY X UHGX WRJ WHUPLQD X SUYRF



=D QDYLJDFLMX SR WDEOLFL NRULVWH VH WLSNH QD HN
*RUH L GROMH NRQWUROLUD VWDULMH QRYLMH WHUPLQH
SRMHGLQRP NROHJLMX

60 1HNH RG PRJIJXULK SRUXND WRNRP UDGD D

1D VOLFL YLGOMLYH VX SRUXNH NRMH VH SULND]X
DSOLNDFLMRP 3ULND]XMX VH QD YUKX DSOLNDFLMH L 3NOLa
VHNXQGL

60 ,]JJOHG WHUPLQD

1D VOLFL D MH L]JJOHG WHUPLQD NDGD JD NRULVQLN PR
GHPRQVWUDWRUX YLGOMLYD RSFLMD 28]PL WHUPLQ L SDGEC
QD VOLFL E MH L]JJOHG WHUPLQD NDGD JD ]DX]JLPD GUXJL



60 ,]JJOHG WHUPLQD
1D VOLFL D MH L]JOHG WHUPLQD NDGD JD MH UH]JHUYLUD
RSFLMD RWND]JLYDQMD WHUPLQD ,]JJOHG WHUPLQD L] SHUVS]

ELUDQMD GHPRQVWUDWRUD NRMHP VH GRGMHOMXMH WHUPLC



60 6WUDQLFD 3RVWDYNH L] SHUVSHNWLYH GF

.OLNRP QD NRWDpLU X JRUQMHP GHVQRP NXWX NRULVQLN GF
SULMDYOMHQRP NRULVQLNX GRGLMHOMHQD XORJD GHPRQV!
YLGMHWL 2EUD]DF |D SURPMHQX ORJLQNH 2EUD]DF MH YLGO
3BRWUHEQR MH XQLMHWL VWDUX WRpPQX ORJLQNX L GYD SX
NOLNRP QD 33RKUDQL SURPMHQH " 1DNRQ WRJD GROD]L S
QHXVSMHEQRP VSUHPDQMX SURPMHQD



60 6WUDQLFD 3RVWDYNH L] SHUVSHNWLYH DC

8 VOXpbMX GD MH SULMDYOMHQRP NRULVQLNX GRGLMHOMI
SURPMHQX OR]JLQNH RYR VX SRVWDYNH NRMH RQ RQD PRAH Y

'RGDYDQMH XUHYLYDQMH L EULVDQMH NROHJLMD |]D RGL

'RGDYDQMH XUHYLYDQMH L EULVDQMH JUXSH ]D SRMHGL

'RGDYDQMH XUHYLYDQMH L EULVDQMH WHUPLQD ]D SRMI
.RULVQLpPpNR VXpHOMH MH RVPLAOMHQR GD EXGH a4WR MHGQR\
1D YUKX VH QDOD]H SDGDMXuL LIJERUQLFL ]D NROHJLM JUXSX
1DMVORAHQLML MH REUD]DF |D GRGDYDQMH WHUPLQD 3ULOL
MH WHUPLQ QDSUDYOMHQ MH YLGOMLYR L]QDG GDWXPD WHU
VYH JUXSH



60 SRVWDYNH ]D XUHYLYDQMH NRULVQL

1D VOLNDPD D L E VX YLGOMLYH RVWDOH SRVWDY N
DGPLQLVWUDWRU PRaH GRGDWL QRYRJ NRULVQLND LOL XUt
SUH]LPH NRULVQLpPNR LPH WH UD]JLQX SULVWXSD 7DNRVyHU
NROHJLMLPD NRULVQLN LPD SULVWXS 7R UH XWMHFDWL QEC
RGDEHUH SRMHGLQL NROHJLM SRPRuUX SDGDMXULK LJERUQLNLEL



%D]D SRGDWDND

60OLND 'LMDJUDP ED]JH SRGDWDND

%D]D SRGDWDND VDVWRML VH RG WDEOLFD
" .RULVQLN 8VHU7
" .ROHJLM &RXUVH7
" .ROHJLM.RULVQLN &RXUVH8VHUY
" THUPLQ 7HUPY
" *UXSD *URXSY
6YRMVWYD VYDNH WDEOLFH YLGOMLYH VX VD 60LNH



6DPD ED]D QDSLVDQD MH X 64/ X L QDSUDYOMHQD MH X
ODQDJHPHQW 6WXGLR 3RVHEQX SRJRUQRVW WUHED REUDWL\
NRULVQLFLPD 3ROMH 3,V$FWLYH VH SULOLNRP EULVDQMD
DSOLNDFLMD YL&H *QH ]QD° ]D WRJ NRULVQLND DOL RQ ]D V!
7DNRYHU SRVWRML RJUDQLPpHQMH QD 8VHUQDPH .RULVQLpPNI
LVWLP LPHQRP 8 WDEOLFL VH QDOD]H L SROMD 3DVVZRUG
VLIXUQRVQL QDpPLQ NULSWLUDQMD ORJLQNH =DKYDOMXMXiL
X ED]X L QLMH YLGOMLYD DGPLQLVWUDWRULPD DSOLNDFLMH



=$./-8y$.

&LOM RYRJ ]DYUAQRJ UDGD ELR MH VWYRULWL DSOLNDFL
YLAH NRULVQLND V UDJOLNRYDQMHP XORJD NRULVQLND Q
SODQLUDQR SRVWLUL NUR] ZHE DSOLNDFLMX JGMH MH ED]D (
ED]JRP QD & 1(7 SURJUDPVNRP RNUXaMX D L]JJOHG L IXQNFLF
7\SHG6FULSWX

5H] XOWDW MH ZHE DSOLNDFLMD V UHVSRQ]JLYQLP ZHE
NRULVQLND QMLKRYX DXWHQWLILNDFLMX L DXWRUL]DFLMX
GRGDYDQMH LVWLK WH LVWR WDNR UDG V YHOLNLP EURMHP
$SOLNDFLMD SRGUADYD %&U\SW VLIXUQRVQR NULSWLUDQMH

=ERJ NRULAWHQMD -DYDVFULSW WUDQVSLOHUD 7\SHG6FL
RODN&GDQR SRQDMYL&H J]ERJ LPSOHPHQWLUDQLK REMHNWQR
7\SH6FULSW 2YR WDNRYHU RPRJXUDYD YHUX L EROMX pLWOM
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>

>

>

>
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@ )ODQDJDQ 'DYLG -DYDVFULSW 7KH 'HILQLWLY
$VVRFLDWHV ,6%1
BULVWXSOMHQR

@ S3HOHNH 6HQJVWDFNH 3-DYD6FULSW 7UDQVSLOHU :KEC
6FRWFK KWWSV VFEFRWEFEK LR WXWRULDOV MDYDVFULSW

QHHG WKHP
3ULVWXSOMHQR

@ &KDUOHV 3LFN 2:K\ %DEHOKWDMSW HRR/GHPRGHRRP[EORJ Z
PDWWHUYV
3ULVWXSOMHQR

@ S*%DEHO &ORVXUH KW®SKLQDWWKRXE FRP FRGHPL[ EDE}
HOLPLQDWLRQ
3ULVWXSOMHQR

@ $QGUHZ &KDONOH\ 37KH $EVROXWH %HJLQQHUTV *XLGt
KWWS EORJ WHDPWUHHKRXVH FRP WKH DEVROXWH EHJL
3ULVWXSOMHQR

@ &OLII 6WDQIRUG ,V &RIITH6FULSW VWLOO UHOHYDQW
KWWSV PHGLXP FRP #FOLII LV FRITHHVFULSW VWLOO U
| FFG E
SULVWXSOMHQR

@ A:KDW LV &RIIHHB6FULSW"®
KWWSV DUFWXUR JLWKXE LR OLEUDU\ FRIIHHVFULSW B
3ULVWXSOMHQR

@ -DPHV /DYLQ °37KH /LWWOH %RRN RQ &RIIHH6FULSW’
KWWS MDPHVODYLQ FRP /LWWOHB%RRNBRQB&RIIHHG6FUL
SULVWXSOMHQR

KBWWSY VWDFNRYHUIORZ FRP TXHVWLRQYV ZKDW L'
LW LQ SODFH Rl MDYDVFULSW
3ULVWXSOMHQR
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\Y

\Y

@

Q@

A7\SHOFWISSWAZZ W\SHVFULSWODQJ RUJ

ULVWXSOMHQR

&KDUOHV 333$QGHUV +HMOVEHUJ ,QWURGXFLQJ 7\SHVFL
KWWSV FKDQQHO PVGQ FRP SRVWV $QGHUV +HMOVEHU]J

@

3ULVWXSOMHQR

UHPVKUHH 3LOODL 3} QWURGXFWLRQ WR 6WDWLF D
KWWSV 7Z7ZZ VLWHSRLQW FRP W\SLQJ YHUVXV G\QDPLF W

Q@

SULVWXSOMHQR

"2VQRYQL NRQFHSWL L SUHGQRVWL 223 X -DYL" =QDQWN
KWWS ZZZ ]QDQMH RUJ NQMLJH FRPSXWHU -DYD LE -

@

3ULVWXSOMHQR

"-DYD 3RO\PRUSKLVP" 7XWRULDOV3RLQW
KWWSV 7Z7ZZ WXWRULDOVSRLQW FRP MDYD MDYDBSRO\PR

Q@

SULVWXSOMHQR

'RQ .LHO\ 37KH 6WDWH RI -DYD6FULSW /DQJXDJH 9HUV

KWWSV 777 LW

SURWRGD\ FRP ZHE GHYHORSPHQW VWDW

Q@

3ULVWXSOMHQR

-HQ /RRSHU
KWWSV GHYHO

3$ *XLGH WR -DYD6FULSW (QJLQHV IRU ,Gl|
RSHU WHOHULN FRP IHDWXUHG D JXLGH W

@

SULVWXSOMHQR

KWWSV GHYHO

RSHU PR]JLOOD RUJ HQ 86 GRFV OR]JLOOD 3

Q@

3ULVWXSOMHQR

KWWSV JLWKXE FRP OLFURVRIW &KDNUD&RUH

@

3ULVWXSOMHQR

KWWSV UXE\JH

PV RUJ JHPV UDLOV YHUVLRQV

Q@

SULVWXSOMHQR

3$18 3,7.b0b.,

3(6 YV (6 :KDW WR FDOO D -DYDG6FU

KWWSV E\WHDUEFEKHU FRP DUWLFOHV HV YV HV QDPH

3ULVWXSOMHQR
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8 RYRP UDGX SUHGVWDYOMHQ MWH INRQERMESW\WH BVRV\SR B bl
SUHYRGLWHOMD 2QR WR WUDQVSLOHUL ][DSUDYR pLQH MH
MH]JLND X GUXJL SURJUDPVNL MH]JLN 2YDM UDG MH XVUHGRWI
GD FLOMDMX -DYDVFULSW SURJUDPVNL MH]LN

.UR] UDG MH SUHGVWDYOMHQR YL&H WUDQVSLOHUD T
&RIIHHB6FULSW L 7\SH6FULSW 7RPH MH SUHWKRGLR XYRG X (&

%DEHO MH WUDQVSLOHU |]D -DYDVFULSW NRML PR&H SUH
NRML VH SRNUHiUH X VYDNRP LOQWHUQHWVNRP SUHJOHGQLNX
NRGD L SULPMHUL QRYH VLQWDNVH NRMD GRODJHIXF{6 -6WH M
QDGRGDWREQRWDFLMH

2SLVDQ MH L &RIIHH6FULSW WUDQVSLOHU WUDQVSLOHU
-DYDVFULSWD GRGDYDQMHP VLQWDRWLH NRXY EWHRIBILUDN HIWILON |
RSLVDQD MH VLQWDNVD &RIIHH6FULSWD NRMD QHPD WRpNE
VLQWDNVX 3\WKRQX L 5XE\MX ,] RYLK UD]JORJD MH SLVDQMH
VYRMVWYD RODN&DYDMX pLWDQMH L RGUADYDQMH 2SLVDQH
NDNR &RIIHH6FULSW UDGL V RGUHYHQLP RSHUDWRULPD L LQ\
GD &RIIHH6FULSW NRG QDNRQ SUHYRYHQMD SRVWDMH MHGC
XpPLQNRYLWLML -DYDVFULSW NRG

1IDSRVOMHWNX MH RSLVDQ L 7\SH6FULSW WUDQVSLOHU
RQH VX QHREDYH]QR VWDWLpPQL WLSRYL X NRGX WH NRQF
SUHGQRVW 7\SH6FULSWD RVLP &aWR X -DYDVFULSW SURJUI
SURJUDPLUDQMH &dWR SUX&D PRJXiQRVW ERJDWLMHJ UD]YR
SUHFL]QH JUHANH SULOLNRP SLVDQMD NRGD 3LVDQMH SURJ
SUHYRGLWHOMD EURM JUHADND MH PLQLPDODQ
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7KLV SDSHU LQWURGXFHG WKH FRQFHSW RI WUDQVSLO
WUDQVSLOHUV DFWXDOO\ GR LV FRQYHUWLQJ L H WUDQV
SURJUDPPLQJ ODQJXDJH 7KLV SDSHU IRFXVHV RQ WKH -DYD
SURJUDPPLQJ ODQJXDJH

BHYHUDO WUDQVSLOHUV KDYH EHHQ LQWURGXFHG WKUR
&RIITHH6FULSW DQG 7\SHBFULSW %HIRUH WKDW QHFHVVDU\ L
WKURXJKRXW \HDUV ZDV SUHVHQWHG

%DEHO LV D -DYDVFULSW WUDQVSLOHU WKDW FDQ WUDQ
FRGH WKDW LV UXQ RQ HYHU\ LQWHUQHW EURZVHU 7KLV S
H[DPSOHV H[DPSOHV RI QHZ V\QWD[ FRPLQJ WR (6 DQG EXI
5HDFW -6; DGGLWLRQV DQG )ORZ $QQRWDWLRQ

3DSHUV DOVR GHVFULEHG &RIIHH6FULSW WUDQVSLOHU
-DYDVFULSW IHDWXUHV E\ DGGLQJ VIQWDFWLF VXJDU WR -DY
QR VHPLFRORQV DQG FXUO\ EUDFHV LV GHSLFWHG DQG GH\
3\WKRQ DQG 5XE\ )RU WKHVH UHDVRQV ZULWLQJ RI WKH &R
LWJV DOVR HDV\ WR UHDG DQG PDLQWDLQ 6RPH &RIIHHG6
&RIIHHBFULSW ZRUNV ZLWK VSHFLILF RSHUDWRUV DQG VWL
&RIIHH6FULSW FRGH DIWHU WUDQVODWLQJ EHFRPHV HTXDO
HITHFWLYH -DYDVFULSW FRGH

)LOQDOO\ 7\SHB6FULSW WUDQVSLOHU LV DOVR GHVFULEHG
7\SH6FULSW ZKLFK DUH RSWLRQDO VWDWLF W\SHV LQ WKH F
FODVVHV DQG LQWHUIDFHV 7KH ELJJHVW DGYDQWDJH RI 7\St
RULHQWHG ODQJXDJH IHDWXUHV LQ -DYDVFULSW LV WKH IDFV
ZKHUH LW LV PXFK HDVLHU WR SHUFHLYH SUHFLVH HUURUV Z
7\SH6FULSW LV IDVW DQG GXH WR LWV JUHDW FRPSLOHU WKH



a,92723,6

=YRQLPLU *UXEL&LU URYyHQ MH YHOMDpH X 2VLMHNX
ANROX )UDQD .UVWD JUDQNRSDQD X 2VLMHNX 1DNRQ ]DYUA&F
BULURGRVORYQR PDWHPDWLPNX JLPQD]JLMX X 2VLMHNX NRMX
XSLV QD SUHGGLSORPVNL VWXGLM 5DpXQDUVWYR QD (OHNWL
DNWLYDQ MH pODQ VWXGHQWVNH XGUXJH ,$(67( SRKDYyD VW
2VOX X 1IRUYHANRM WH JRGLQX GDQD UDGL X WYUWNL *'L

BBBEBBBBBBBBBB
=YRQLPLU *UXELAL
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3ULORJ 7TDEOLFD R UD]JOLNDPD (&0$6FULSW
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