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/ RRNXS LQWHO LGZ FAMQWN. GAUQ) \WP P HJAD VDQG\ RXTINHD \GRAMM
YXOUHANRDUQ) RYHKHIGRUG DR @HY/] RRP Q) CERYHOQRSHOVELFH $ WAAN

\ RXP D EHEG\R\HHRZ O DG EDVEHLQWHUGRRMDOKXQMY < RXP D
KDYHQRIAHG LY DEDKDAKHJI UDAVHDRICP LIDMRQR YOURMSHH/R ELBY/
DGEWWU@HVDIRG/P DY YIHZ 1Q) RSSRIMAWAVR \WHHDQP DYRQWHLUZ D
RWHUZ LQMIQ) JURXQBARWHVRAK 9VKRZ H TR LV QIKVERKE®! ,VIVD
TXHIRQKXP DQVKDYHEHHQDN.G) WHP VHYHVI RURHQMUHY DQGDQCEMN Z H
\MLUHDY KOG BHHQVHHN.Q) \R DFKLHYHI RUMWDVERY) 2 QD BAHD®  UHDMYHD
\SHINQ) KDYHZ H\KFAHHEHGLQWHDRKLAYHP HOAR | QIKVZ L\K \KH DGYDGR-P HQW
R \WKQRR\  $ YIDNRQKDY/DZ D VEHHRDIWDAQAMIMR P LGH \RP XFK \R\KDV

DARHSRQADP\ \ RXQ) DXOMH , BHIDRDWIEQ) | @KWAKRRCDN HXM®D
0 LFKLIDR8 QYHUW 7 KRXIK WHFDWHHUSDK R SSIRWZ DVRH, GDUHEZ DIQW

IRUPH , WMOKRG\S-HADODEP WDNRQI RMHIIHD : WK Z KDVTYHODUHGLOP

WP HDV 0 8 V&RWIHR $ YIDINRQ DG \WURXIK JHHIDCPAURMW |, TYTHRKRHQWR
Z WMWK DWFBIRQWHWSIF R CHIRG P LIFVWR\KRZ KRZ (DMUHKDYP DXMIHG

\WH\NHY LQ OHIFHG KXP DQOFKUYHP HQVDQG GAMI QY DQGKRZ. IWARQIMXHV\KDAG OHIFH

6R ECANWR\KDADHMRY KRZ VI QIKVWBRME®! T7 RXQEHWEG\WH\AHFHR THIRG @P LV RHP XW
RN DA R SURP LGHQVLI XU URP Z HORYHUDFHQMY EH RIHWH: WKV RKHY \KFRHHEHG LOWHUI LUKV
FROARTG SRZ HIHG I QIKW7 KHWWHRIHVR P DKHP DIADQ S\ MAMV, MIEF 1 HZ \RQDQG' DQH/HIRXQ

Z RINIQFRIMQANRQ\R H STIIQWHEDUFVR KRZ 1OLQ) Z RV YHCRXAIV 3 UGA.SBIEM/\KDZ KHQDI UG
LQWLYFDHOU P RYH/DADI U-DAUYHBAW \WHSUHAKUHR \WDADUGHRIDHY
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) LUXH  / UVWA %HRA@
,PDIHIURP PSRZHIXNAP [QIKBWHRY KW

Aerodynamic Lift = Explained by Newton's Laws of Motion

Incident Air Flow i
Change in Direction
Of Air Flow
~ - ---""—\.

Downwash

Air Flow Deflected Down - Aerofoil Deflected Up

) LUXH /[ UVWA 1HZ\RQ
,PDIHIURP PSRZHIXNAP [QIKBWHRY KW

1 RZ \WHHSUCASBVH SIOWHIRFHR QWEXVZ W

| @I KAKHH DUH\KUHH RHUL RIFSAKDATRAXSRY | OLQ)
DQP DYDQG DRI LA/ WHI RUFH\KDFRXQAMIPVKH
IRIFHR JUDAW RUZ HIKW) RUDQREMPAR KRR XA JHAV | Atk
OUFRCH WP XA HHDMDJUDMIIP RQAR O WHDAHWR
IWZ HIKAS KXP P LQIELLG FOQCRKLHYHI QIKVZ LW P XK
GW @ VWKDQDEDGHY B DOG\WRHERK SOBILOFRP SDIARD
\R\WHLP RQWR QWHEGIRIDYRHQ — SDAHIHJ

5 HHARWHLP DJHRQWHGIW) UXUH  DQG\ RXHHD
FIRM\VHRIRQR DWSIFDDKDSHSZ Q) DORNQRZ QDVID
OURO,Q) LIXMH  \ RXZ LAHHWHDUP RVIQ) RYHAKH
KSR WHOURAVI RFHGWR P RYHI DAMAKDQWHOU
EHBZ EHDAHR WHIOP STIQWH\KDSHR \WHZ LQ)
FUDAY D&Y HIGWEIFHI ROWHDUR DD 6LGRHWWH

| DAMIDLUKDY BZ HUSUHKKUHWOQWHOLUEHBZ  \KLY
FU-DMQVIG\WHOURCP RYHXSZ DG

+ RZ WYHJ WVVMHRY  DERHFDQIRATFFRXQVRUDDNH

\AHIHEHKIQG | QIKWDVIWRAQWKRZ KRZ DSDCHAD
|® XSMCHGRZ QRUKRZ REVIFWONHNMY/DQG | UNEHH/FDD

|® Z W WHU @WVKDSH ( QML HZ \RQV/ [Z VR 0 RIRQ
. KGIDDKIHOY VSD DURBILQCHRG @P LBV | RUKH
\DNHR WP H Z H@ REXVRQWHWMLG @Y. 1 HZ \RQIV7 KULG
/ IZ \WBMAKDVRURYHY DRNRD \KHHLY DQHMXOCDQG
RSSRUWUHANRY 5 H HKQ) \R\KHLP DJHRQWH®IW
YLUXH  \ RAHHKRZ \WLVDSSTHY $ VWWHIGZ R QU
P RYH/DRXQG\WHOUROWHDQIGIR \WHOUWROMHIHRWV
\WHDUGRZ Z O Z KK LOWMQSXKHAKRHZ L) XS

Aerofoil Lift and Drag = Aircraft Wings

Angle of

Centre of
Pressure

YUXH / UVDQG' WD)
,POIHILR® PSRZHINFARP IQIKBM-RY KWW

OULSOCH %9NDY/Z HYHOOHS @WA/RQD SRMEBIZ MKDIGZ R DURYHIMHZ LQIV 7 KOAWAMKHI RFH
QGHEG\R SSHOKMHREMRVR Z DG \R SIRGAHWLYOUGZ. 7 KWV IJHHDMGE. BB/ L.QHRV DQGEDN
A 1089Q) WHUZ LQIV Z KLBIP DQP DEHOUWADWIHSRZ HFGE HILGHAKDAWHUSXTRUSXK \WH
YHE®1 RZ DB RUXSZ DB Z KHYFRQUGHIQ) KHIFRSMY 960MDVZ HFOQVFHLO) LIXUH  \KUKWAY/DOR WH

| RIFH\KDAP XWWARXQAMIPAKHI ROFHR G RUIURNRQDIDQWWHDU :  1Q) DOGERG \KCSHOWHRXADOQ
UGHAQ G D/DKIK® CHIRA P LF \KEBHZ LOWDYHOMURXI K \KHOUP XFK P RUHH | LFLHQ® Z LK GW/
CL\XME:Q;HH \WHOUGZ
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7 KHP RIHIRG P LF \KEEHLDWIBERS |, |\ RX GRN DABUR LA

lP DJH/R \RP HR \WWHP RWHRG (P LF 10LQ) DQP DYDQGOWADW
IRUH CP SBY) LIXUH  \KRZ VDSHHUCHI DBRYQ WHI DAMANDQP DOQ
\KHZ R DQG%  \WhDEX CLUAUD WIUHMP LA \KTSHGD/WHU

SUR LOVOHDWILBRS 6R WHP RUHH | LELHQWKH\KDSH \WH\P DIbU
[P RXQNR WU GHHEHG\R RYHIFRP HGI

) RUDQ FUHDMUHRUDUAID VR EH\MARHW XAQ DRG] | QIKWMW JUXH  3HUIUCHIDBRO % VADGN
WUOMAP XWEHIRQY) HIRXIK VR FRXQMIPNEID)  Z KIBIDOR CFKLHYQ) DLLAUDIW, P DIHILRP KDY DIRIWRP
HRXIK YHBRW VR FUDMWHGHHADY TP RXQNR @ VR FRXQMIRW
Z HIKWOXW RX P D BHWIONQ)  Z KDNTERAWZ KHQ\ RX VHHELLG/
\VROUQ Z IWRXW@BSQ) WHUZ LQIVIRURQY SHIRG/R WP H : KDV
CERVZ LQINKWDQG OLQ) VIXIWHY 1URP Z KIFK \WWHUGMJIQZ D/
IQSUHE : KDAERVESSHIDLSDH NWY KD JACHY DQGJAcH)
DUAIDW 7 KRHDHDOH P SBVR DQP DY DG P DQ P DGHREVRV
\EINQJ DEYDQMIHR (DMIORXUFH/R \WXMNKK D/Z LG XSADW
DG\WHP DY $ 1 UNEHHRUSCSHUDLSDCHP XWYLLINAI HAAWVKOOMVURP
EHQ) WURZ Q < RXTMRIFHWOM \WIDQVDIDMWUOUGZ  \KFK DV
EHQ) \WURZ QLOR\WHZ LGGRUINDQQ) P RP HQMP \MUIRAIK QYL LW
Z LOWB DR WRUGRQJHJ $ VP RP HOMP LVERWWR VA WDQGIWDYIW
EUQIVIVERN VR \WWHIURXQG * AAQ) RERVAONEZ MHQHG\VRP H
|RUHR LQWIOKUMWAR JHAKHP DUER(H Z KRKHUDJ QGHJDULSMCH
W\RZ HGE\ DSRZ HHGSOH RUDKDY) JAGHJRUIOLQ) VIXLBHD

XM HKHIKWIQGIWDYIW 61P SO MP SIQJ 1URP DKLIK SRIQNQR \KH
DUZ KIGIJWDAW JLYH/LGFUDIQ) \SHGZ W Z KK \RGHORNU ©
Z W DQDURAVHRXIK W NHHS DQREMRNALERCHI RUP XFK (RQIHJ ) UXH - SHIRQIUHIDALY 1QDZIQ W
\WDQ! DI WELIKWERZ Q HYHQWRXIK JAAQ) LVIQHAHIH FROURDGI DR

$ VIRUALG/\WDNHP \REHIOLQ) HIRVBWO Z KIGIP DQEIQQ) DENYGH WHHFOYHUFB DX X\H
\RSRIUSK DQGZ HOKHARWHUDGYDQMIH :  KHDZ LQGRUDURXUHIVP HANDQRACSH! HDMUA/AKAK D/KLQY
QY ROV RUP RQEIQUIYJH/ WHIGZ LVAYHWE XS DG RYHMHI HDXMUH 6R0UQ) ALLG/ANHUIBSRYZ L@
| LQG\KHH XSG W\R I 0L.Q YHERAW DQG KH.I KVWR FRQIH\WHUI QIKWZ LW P LQP DOXUXACEXAD DQ

P LJWDIY ELLG/D0GEXMUICEY DOR XVHKATRIE \R VKWWK DUGAARQ DR RSKHUIE MAUHP PXUHON \ENGQ)

\M-P JUDAUGMEGHYZ KLBIFRQMP LQ) GWHHI

9 XA FRIERY WRUW DQG\RP HHDI B DQG KDY, NVGHAH/HYHIXMD HAL T HHEFHVIQWP SHDXMUHDQGOU
PXUMIMR P DQEQI QKW XUQ) FDB HANKP P HUAD V \ RXP D GRIFHUMNH YX@MUH/RUUHG \BIBG KDY NV
JOAQ) IQAWFBY 7KA DHFDAKLY Z KDAHFDDG\WHIP DOXSGIIW 7 KRHWHIP DYDHFGDAMGE. XQHYHD
KHDAQ) R DLUFBRHVR\WHJURXQG DV @QBATSH| HDMUWIE\RE \RDUKHDAAL HMHQ® $ FURS | LIHT SDXMUH RU
SUMUHKHDNXS | DAMAKDQDI RIAWMINH RULYHJ
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X @QIV URDB/ DGRM-UP DQ P DEHWWKRMUA/KHDAXS HYHDI DX DQG
Z KHQRHWSHR' | DAMUKHDALY | HDMUHLY DAVIFHQAMR D\VGZ HUKHDAD)
\RXUH \KLVPUDM/DFROP QR Z DP HUDUUMQ) DQGDRROP QR FRRBU
OUMQNG 5 CORY/ILQG\WHHZ DP HAKHP DOXSGD WIOGWHRWMDLO
AFBVRME IOWHP JOQQ) MWW KIGIKDLBY \GHEQ) 0Q HHJ\ DDR
\WH FDQI RAXVRQWHIUNVHDIUK | RUIRRG

1 RZ \KDVZ HXQEHWEOG \WHEDJE SUCASBVR | QI KWINGKDYHVHHOKRZ
FHMBOFWDMUA/XVHGL HHOADSHWR CHRG P LEV GVIVERN DARKH
OMICDEBBIRYYZ LQIHE\SHAHVKDYHI RP HE\R\KHUVGHALLE @ HAVG
QHO/: HIYHIDHGIERXZ Q) DOGERG \KDEHIQWP VR THIRG QP IF
SRR, HILFHER YIHZ HG1 URP DSUR LIDQI®1 EXBIIVGVAXWZ 1Q) \KDEHIO
S e T R \MP VR 10LQ) WG HNGRZ \KDARH\KDSHR DELLGIVEHIN FOQ\MIXY
P XFK CERAVAWVGHABLP LMD WHKEEHR \KHLIZ LQJVFDQ\MIXY CERWDURXYDSHAWR \WHUDYH/ / RRN
XS DADVROLLY) HOJBIDOG\ RAMCRIFHEBQ) BRDGZ LQIV Z WP LGP DO @BSIQ) WOYHIQ) DADWAMG. SOFH
9 17 DP LIUDAY GAN DG\ RATCRIFHWKRM QOURZ HUZ LQIVZ MW DEWR 1OESIQ) WDYHID) DADKLIKH
YHBAW : DRK DIXTRYHKHDG! RBZ 1Q) DUYHIFRUIGRUDIG\ RATRIFHERY QURZ Z 1LQIVZ K

P QP DO@SSQ) WOYHIQ) DADVEZ HASHG ) GAMK DSKHDOQWRWIR LW URXQG FRYHUDOG) RXTOGRIFH
KRWELRDG Z LQJVAROMID® | @ESIQ) P RYLQ) DADIOL® TXEN\GHHG EXWRUD\KRWMP HDAKH \RRQ

oz *+

' UIHIQ) Z L) \KDSHVR | HUGL I HIQ) DEYDRMIHYDQG
Q\DEIQMHY / RY EIRDGZ QI HBYDRY SURMCH

ELLIPTICALS HIGH SPEED
J LH-D/W‘SEmN [II-;(DV\EX\WP M-lmm, 6 m Easy manoeuvrability, fast take-off, non- Quick and agile flight, frequent flapping,
E_lﬁ/ HWGMJ S_H" \mM/J sustained short flight. capable of moderate glide.
)QM} QI-Q\H-N-Q] FQ'L"IID (Sparrows, rooks, thrushes) (Swallows, falcons)

@UHJDQG\MBZ HJ HIGVDQGI MK HDX \R\KSUMHI URP

[CERYH EXWRKLY NV DG UIEEWRVGNHY RUGRAP RYIQ) * +
DADD YXOMUA/ DO FOUIRD 0 HIY KIGNKRWERDG

Z1QIV HIBWY DHKLIK® P DOXYHIEBIDQGR [ HJ
PO LPXP WOMVRUDTXIENVIN-R | EXWDUHQRAIGHDO R " e s e et e .
XMRCHGI @KWO DR \RQYBLGYDJGIOP HELGY/KDH
\WYGMIQR ZIQIVIRUTXEND JHMQ) DUFRCHW JLUXH  9DUILQ) ZIQI KDSHVR BLBY

HACBHJI URXQG SUHEDRY DQGQP EBIHWIQWHOIUR

D/RGDMAWI URP CHIDOSIHDALY / RY MURZ Z 1QIV JACHY DHUAHYHSI RAKHP DAMYR (Y
QAMBGFHI QIKWDKH SURVIGHH FHIBAMVZ LW P LQP DOMUXVAB HTELLBY/\XFK DI X@Y DG DEDARN FIQ
UHP DQDER WRUKXQEH/R P LOVEH RHGHHAQ) R UBI7 KRAIK \WH WDYHCDNGZ. YHBAW WH \VENHI X@
DGYDQEIHR RAHDQZ LQGFXUHIMVR JACHZ LKRANKMQY P XFK R WHURZ QHHU\  6KRWIDWRZ Z IQIV KUK
\GHG DHEXOVRUZ LIVGHY DAKH SURVIGHP LQP DOGI) DvVZ HODVP [ LP XP DILOW EXWER FRP HDAKH

FRWR JUDAUHHI\ GHB/
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$ QP DOY\KDAM HVWAVBIXVHWHKLI K \SHHE DG P DHKYH.IELQW \R FDRK \WHU\P DD TXEN S

) DORQVDQG DFALSIMUKIY. NVANHWR ACHRO\P DIDUELLG/DQGR WP XWDRK WHP RAR WHDWU Z KIGH
KDUWIHY DQG\KRWHDUHG RZ O SRXGFHRQWRXUWY QI URGHQIV 6Z DARZ V FKIP CH \Z LW DG EDNVXVHWHU
CFUREDIF DILAOW \R FDRK | OLQ) LOFAN Z KLGIRKHUDYDD/ O\HZ DMIRZ COQG\KRUHELLG/P DNH\KHP RWRXW
R \KVZ 1Q) GALIQR RAMKQRURXF DOHXYHIWHUZ RXT BEHSUHDRY

. KGIWHHDHWHP DQCHRA QP IF GMIQ/R P RMHUQDMUH \WHHOUHDI HZ. RMHUGRMZ R
DEBBANRQ/WDZ HVKRXG RVRIHAK RXP D BHVKSUVHG\R GDDWDAQP D) \GHAH/R BB/ \KH
DERDWHIVZ LR \WRKDYHVDI KW® GRQIHJZ LQINSDQAKDQWHUDGKOVRXQMEDW : K\ " $\\ RXQJ ALGBY/
DHEDQQ \RIO® WVKHDI XA RAKHP \RKDYHJIUDMMEELON XQMKH KDYHIDQHSHIRIK H SHIHIH
$ FOVHIZ D DMHKDY DB\ QHGLYE. \WH\GHAHTIHRFVJURZ LQ) BRI HU BURDGHU HDKHY/LQ
\WHU\ RAK DOG\WHQU-B@AQ) \WRHI FDXHYZ W \KR WU P RIHP DGHXYHIIE®H| HDMHYDAKH. P DMUA

© DK DOH GVT QHWDAKH U KVMP HDQG\ RXTQOOR GRAFHWWHH\ RXQJ |OHY 1QWRQQ) P SO ITAQ)
QR DWIRY Z LQGDGRSHIQ) WHUZ [QV\R GODKRZ \RKDQEBIQVWIGGGD) Z WRAWRPXOD \EING) R|

$ QRMHUCP [ Q) | HDMHUDECBBIRQ LYV \WD/AR
RZ OTTXHNQKW  KIGIGXIDOLSRY O\H
KIZ NVUHD P RIHRQWHUH FLIKVWDQG\SHHS
RZ YG-BHIGP RIHRQMGGFHDOG MK ) RU
RH @M 1089Q) R WHURZ QZ 1QIV
Z RX@P DNHRZ OMT\KSHLE KHDUQ) XVHBW DY
\WZ RX@DOR DBWKHUSH \R\M-P FRP L)
6R \RDYRG\KMY RZ YKDHRIMGIRUZ LQJ)
NUKRYUH B/ UHIDQARQ\GHHG P RUHUHIDQWV
RO@WOQGZ W DFRXSBI\SHADCDE S BIRYY
XQTXHWR\KHHQIKMP HSUHEDRY $

) LIXH &RHXS R RZ QHDKHJDEBMWRY/ FRHXSR RZ O HOKHY URYHY
\KDAKRHHEIHVR WHUZ L.QIVKD/HW). FRP E QNHSDAHLQY GV GHG\R VR WR\WHGAMMUEDGFHR \WHOU
|GZ L) RHMHP 7 KLYDEBRZ VI RAP RRKHUP RYHP HOMDAP LQP L] /DD R WH\Z KRRKLQIMKWRXQG
WSFDD SIRGAGE D) WSHR DURO) XWHP RH RZ @DORKDYHYHY \RWERZ QI HDKHYLQSTFH/
\KFK D/\AKHUGIVAR KHS CEVRUE \RXQG

DT T
Trailing-Edge Fringe

Leading-Edge Comb

<RXPD KDHQRMA-GWDAMMIN YXOUH/IO Z W \KHUZ LQIVEHQV

XS LQDMDI KWAYRKESH |, QI CRAKLY/LY DQLGHQM Q) FKOUTRMIMINF

R G HHQIWDMWMP |URP EDGHIGVDADGMEGH 7XUN YXAUY |~
GRWKLVIRUH WDMBEDN 7KLY WW DQIGILVYNIZ QDVDGKH3IDO .
FRQ LIXUDNRQ DG WY QDM P RHWEE®\WDQ DI @NRUDKHADO

VAW FRQLIXUDIRY P XFK ANHDY ERWP BRDAILYLQY \ RXP R

\WBELDIN DQG FRQAROD 6LGRH YXAXUHY GRIVKDYHWR FKDHGRZ Q\KHU JUXH  7XU0H YYXOMHIQIQIKW
IRRG WH FDQRSWRUP RUHWBE®! GW P DHXYHIE®! | QI KWELGHH

CRLYHKXQMY SUHDRY/UHD RQ\WWDAP DOHXYHIEON \R FDAK \WHUSUH  \WH  RKRRHD GWMBEBIZ Q)

FRQ LIXUDNRQLOQRUEHNMR P ONHTXEN MU/ DG DANMY HQV
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7NHQRMR  DIDKHHDESBROAKDNDMUHKDY SHIHARMG DQG\ RXTRIFH\KDAXP DAAIQVIRU
ORI VKDYHFERHD | RTBZ HE\KWS LLSDICHY/KDYH DB RINGHNFDCY 1) SR LOVRWDAR ELLGY/ ' UL HIHQW
QHB/R DUADVKDYHERURZ HGKHYLO 1URP \WWHZ LQJ \KDSHVR ELLBY &URS GAMMY BXK SDGH \WIQQY)
OUADWOQGGLKUHI OHYKDHEAQ) BIRIGZ LQIVI RUGRBDHEWEELQN 0 LOMY 1LIKMUDLRDVKDYH
\KRWYZ LQIVDQGSRZ HIXCHILGHVIRUP T LP XP WUXWWRWH  FDQI® | DXDQGP DNH\KDLS WMUDAR DYRG
EHQ) \KRAERZ Q &RP P HIADOSDIHLI HUNAN DG UHFRQIMDAHSDHKDYHERY QURZ Z LIVARJR
JUDNAMBGRHY + XP DQVKDYHDOR GOUHE RKHIENVI URP RXUI HDKHHG | UHBY \IKFK DvJQGHUSLBRW
VHHNQ) XSGDWDQGE\WHP DY DQG LR WHILGHHY GAIQQ) WRQQ) STHY/Z W GRQJIHZ LQINSDQV/DG
AKHADOARQ LIXUDARQY| RUJUDMAI HIV DOGMEELDN Z KIGIDOR GALIQQ) P LOMY SOUHAKDADH
OMID XQUEGI\R LGAU-DHP DGHXYHIEQN : HDOR GOHEHID RQLQRXURZ QDYLDARY YHOMUB\KDA
ICAQ) LQRWHZ LQGV\WHP RWBUH HIHG QUHANRI RAIN-R T BHFDXOHR \WHIGRUDHGOU®Z  Z KIFK LY
Z K OURADWADUHYZ LMW | DFHWHZ LQGWR GHRU-DHQHHEHG GWEZRHI ROWHUSIGWR CRKIYHT W

QGG P DONQG KDY GDUHS HYHY WMQ) WWRZ VIERWIHIRG P PV
IURP Z KDNDMHSHIHAMGEQ DIR DQGZ HOHIDBONQ) \R\KLY
@ ) XUKHIDGYDRHP HQVIQWRKQRBI\ KDYHP DEHIMBRWME®I RU
@ HUDLUAD VAR EHEXLOVEXWIOR | RAWP DEBUI OLQ) P DRKLGHY \IKFK DV
LQHAW] HSARMHVIQAWGE WP DINERI OHYONHGDIRQ@H 6R
GH VWP H\ RX\SRADFURS GAMMUI OLQ) RYHUDI LHTS \ RXTORIFH\KH
JUxH sprumonauonugw 2 1Q) KEBHOGIWIGKHHQMBELDN 1 H VWP H\ RX Z M@HWDNAXO
KRYHIQ) RYHUDAWK RQDZIQB @\ RXTOUH HP EHMWHO VEHQ)
JHHDME \WHIXWWYICAQ) LOR 1 H VWP H\ RX\MURZ DSCSHUDLSDCH \ RAMRIFHWDMP D GYH
UHEX@\SHE DG AVDFRXSBIR WP HYEH RIHUAMQQ) R\KHIURXQG 1 H VAP HD SKHDDQAEXAVRXD

IURQAWR \ RXLQDOH SBMRQR QRVHDQGI @BIQ) \ R HP EHUKRZ. QLI HHQWWY I URP DQRZ OV
MIOM | QIKWA RSHX@ \ RAMRIFHP D) R \KHYDURXYVDSHWR [HRG @P LPV\KDADMHKDVRQ

&1 TBXS X CEER{ JS/E[ WV RR SRY
oo &' FSRHEER
nowtars  ANSIGRENEPNSAGWIS/] | BXVG R

= V2 K]
















