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2 GAHIROIP HQR GH SIRIUP DV YINXDT] DERUY DDDWRY TXH SHPMIP XP D
DQ @H FRP SO GH IHI PHRV p XPD\BHD FRPSB{ D 8P DSHRR TXH WP | XQEP HED
LP SRWGAD QRN SURFHWR p D FDSCAAIEH GH SURGK) LUYWNKO] Do} HY D SDMUGDY | RIP X} HY
[tVIFR P DMP | WDV TXH GAFURYHP BV I HY P HRVH\EP EpP D SDMWGH GERV QiR DDDINFRY
2 X\WR DSHRAR [P SRVUQM p UH HIHQM DRV UHRXWRY GH LOYHWM DonfR FLHQIVLED TXH R SURIUZP D
IRGHH ' HUR GAWM FRQM R HWV D SRIMELAEEH GHVHBRRIUI DV GHIQMHMHQRY GERY
RX \XE UHI} HV GH ARV 1 R HQEQR RV MMM DV GH YWKDD) DonR H MM/ Qiik CEREP GH
P DQHLD DEHNOED HAD TXHIWR  UMMQIIQERVH HP \XD PORUD D FRQRGRY SXUIP HQM
JHRP PNIFRY

1 HAMWEEDBR \pFQFDVEDHDEVHP |LOWRVIVER P DAP i WARV\VAR LR DAY RV
TXOV SREP \HJIRWP X@i} H/ SOD IXQ} B/ P DM BV MMM DV GH HNDXCo} B/ HWH RADY 2
\R\EDUH GH Y\XOT] DonR GAHYRMGR SOUD G-P RQWABU DV \WFQFDY LOYHKM DAY \EP EpP
FROAP SO XPD QXDIHP  LQMSUABED GAHYRVED SO SHP MY D PREHIVHP SO D/
YIXD) Do} HY 2 YINXDT DERUQWR H LIHR FRIKHALP HQR GHSURIUEP DonfR SRUSDWGR X\ UR
SRIHP XMV YWD Do} HY\AR JHIDEDY DADYPV GHVFUSWP DAP | WARV TXH\AR DARP | WD H
SRUALRP HOM FRQMHMZRY SHRR YIVXDT DERUHP QIR IRQMAD QQXIHP LQMSHED $V
FOULRMINIFDY DXL GRADY AR YDREDEY DADYPY GH XP D H SHr GALD UD0) DA i WD CH
WV HY GRDGHFDBU
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7KH GYHBSPHQVR  DDOWF YOWXOD] DARQ \R\EDH APV ZKIEK DIRZ | XQ@
DIOMVR SKHRP HDLWDFRP SB| \BWN $ | HDMUHZ KK SO VD P DNUURBI LO\KLY SURFHW
1V \KH CEOW R SURGFH YL\XOT] DIRQ LP DIHV 1URP SK\ IE P DXHP DIFDO! RIP XOWRQY Z KLFK
GHAUEH \KFK SKHRP HID DQG DOR | URP QRQ DIDOWF AU $ QRIMHULP SRAIDANKH UH HY \R
UARXUAH/ I ROVALHQIVLF LOYHUMDARQ SURVIGHG B\ \KHW AP, QWKLY FRQA VKH SRIMELOI \R
\HBRNDJDVR LQMAKZ LKQWH ABLYHSHADI 1P SRYIQA RZ HYHU H I YIVXDT) DARD
WX VWPV | OVR D3 MY [MH DEHDOMY P RWAR WP AR \KH \HPRIRQ R \WE

UHILRQV\R SXUHD JHRP HMF FRQRXY

QWY Z RN \WRKQTXHY EDHG XSRQ SK\ MF P DKHP D! LGMY DUH LOYHKM DAG
ZKIFK FOQ BH IRP XOMRY |RUIXGRY/ P DM HDXOMRQ APV [PRQY RKHY 7KH
YK} DARQ \ VWP GHYHBSHG R GHP RQMDM \KH WRKQTXHY Z KIEK Z HH LOYHXM DMG DOR
LQNRGFHY CQLOMSUAMG @QIXDIH Z KIFK Z DVGHYHBSHE\R DIBZ. | RUYLVKOT] DNRQP RGHIY)
7 KH YIXDD) DARQ M WP GRHY GRABHTXULH SIRIUP P LQ) WA@Y MGRHP DR YIVXDD DARYY DH
JHHDAG \MURIK P DKHP DIFDOVAUSIV Z KIFK DuH DARP DIVDID  FRQYHIMG \R \WH LOM SUAMG
OQIXDIH VRXUH FRGH $ KHDARBQY HU H SHIP HQAZ DV SHIRWP HG 1Q REHU\R YDIEDM WH
| FDMUA GARUEHG KHH
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( |HAYDP HQM D 9 [\XDT} DonR HP &RP SXIbNR &LHQVIFD 916& \KUILX R HYHOR

@6,* * 5$3+ H 526(1% 80 S SHDOSUWHRBbNR GHXP SOGHORUDR
SR RRRPIAN ' H DQNVHYAIY Q 1 HAMSDCHIRWIYIP SURSRWEY DVVHIXIQM/GH LQo} Y

$SSOLQ JUBKIFY DQG LP DILQY WAKQTXHY \R FRP SXEMRIOVAHZH LV D ZKRBI G2 DUD R
HG-DYRXU Z KIFK 3 DQHOP HP EHYAMLP HG9 VKD DIRQLQBAHIME &RP SXUCY

7KHDE.ONV R \VAHQMWAR YAXDT HFRP SBf FRP SXIANRQY DG VWNDINRQ/ LY CEVROMD HAHMLO

VR HQAUH \WH QMU R DOV R SLRR\H LQUIKW DQG R FRP P XQFDM WRH LOUIKW\R
RKXHY

$ F\BbnR CAP DSRAHIDVHUHQMBARPR $ DEIFNR GH\WFQEDVJIU [ LFDVHCH
IPDHY @ Ar@AD ARPSXBARID p XPD i UD IQMUIPHOM RD GRMIQ@®D ARPR
IO DR HP &RPSMbNR &IHQWIFD $ KIEOEH GV AHMWY HP  YWXOg DU
FRP SX\WIb} H/ FRP SBf DV H RXADY MWWDD} B/ p CEVROMIP HQM HXHZADO SOUD DAHIXUDU D
YDOEDEHEYDQ QY LQ HIQERVREHQRYDY'SURSRMGH HYHFRP XQUFDQER \BY GHAREHIDY

$\WDP HOM D 9 L\XDT] DonR HP &RP SXINR &LHQIVLED p GHLIQDE CBHIY FRPR
9 L\WXD0 DR &IHMVIFD 526( 1% 80 JQIRGONR  ( QWHERR D X\ DonR GH
JUILFRY H RADY W-SUAHQIH H/ YLK VP GH BRQID @O $ GHHMGDH GR BJIWAR H
LQMSUABDNR YWKDOp [P SHIDIYD CR KRP R \DEHYY GHGH RV \WP SRV @DV FOHIDY ARP \MDVY
SQMIV XSHAW 7IPEpP FROM D GO TXH R Fp®EH $ UXP HR D&
FROUGHIER R PORJPDAP I WR @ DN+ LAXH 1RL PRYR HODOQR GHHXDYD 1LIXUIDY
JHRP PWIFDV QR\RRR 52 6( 1% 80 QWRGONR (P SHIRR DAY R
IPRR ILQ\RR P DM WR HItVFR IIDEFV5HY ' HADWWY G& DWPD
$ LPDILQEDNR RX D YWXDT] DonR H HP - SDUMVEX@UD XM DonR GH GDIWP DV WP XP SC8HD
FUADD R GHIRDU @ LQMXMDNR AHQVIED  ($516+$: S  $QP (H



" RADAY  AHQADY QR \PPX®R ; 9,, FRPR+DI : DWW/ CP BHVH \BQRY RARY \BP EpP
HP SUID/CP DOXP SR GH \WFQFD SOWD D BSUAHRENR YWKDOGH ARV ($516+$:
S 2EVIIPHOM FRP R \XUIPHQR GRV ARP SR D SOMW CH D
WBAHIENR GH ARV IIFRX PXOR POV IDAMBD H GYRX R \KULPHIR @ i BD CH
9 \VXOD DonR HP &RP SXINR &LHQVIFD VHIER SIRDYHP HQM R PR @D &RP SXIbNR
* YILFD TH POV WRHH R IQUWAXR GH SWIXMIGRW @V POV GIHMOMY | WDV QR

FRKHAP HQR

$ 1LCDOEDEH SUGASDD@ 9 VXOT) DonR &IHMVIED p | RGHHJ XP D BHSUHHBbNR
YIMYHDGH |HY P HIRV HRX HAMIDGH/ H @U\KEMGRY TXDDMYRY H TXOQMBYRY S D \XD
LQHAMDNR AHQVIED (\WBY FOURMINIEDY GHREP D | XQEP HBD P SRWCAD TXH D
9 LKD) DonR &LHQVIED WP @DV i UHDV GH VKD DBTFonR 1 DPHAA SRUH HP SR D9 16&
WP XP P SRMIQNMP R SCBH-DHP P RADIADGY CH P JHP HQR BV ARP R \RSRIWD D H
UWRXGAD PDJQWD &RPR \WPEPP HP PXMRV HQORY MERDRUDY H MP XOo} H/
3UDMECP HQM \REDY DV ( QIHKDUDY \HRW @IDRY | %URBIIDHj 0 HAAQ@ H\WPEpP |
) tMFDHj 4 XPLFD X\WI)CP D9 [\VXD) DonR &HMVIFD SOUD D BHBUIAHREbNR YIVXOOH DY MH
FLHQNVLED GH GXARY 3RUNVH WDIBU GH DAXQR GH LOMIAH GLAR GH SHDAVDAR MY @V POV
GYHYDVi BDVEAr GAD D9 XD DonR & LHIVLIFD UHAHEH D DGHAR GHQRYRVAHINDY

SHWIHOMj LQURGONR GHND QWHMENR p QHAHAT UD D HXGADNR @D SURSRUONR
| XQEP HQIBCD G-P ROMDUGHAMWEEDBR HHMYSRAHVHUH SIWADFRPR $ FROXWKONR GHXP
SURHAMER GHXP \R\EZDUH R TXOOSHIP LB DR SHVIXMVOERU SUGASDE HM @i WDV QIDEYj
)tMFD Hj O DAPi\WD D YOO} DonRR GH GDGRV RAWRY D SO @D PRAHIIHP ITVFR
P DAP i WD GR | HF P HIR SUGASDOCH IQER SHR XWX UR VHIER TXH\BY @GRV SR \RIUHU
XPD IIGMIHP GH FOUWJ \HBIVR DADYpV GH IRP X0} N/ LIXOPHQM P DAPi WDV
DIMCDAYP HOM GRUQ@DEY QM WIEDBR FRPR ) LOVMRY ) tMFRO DWP i WERY (D
FOSCAQGHGHI LOIHP. GAYH VHUXP DRSoNR [GHHIMOR OP EHQMGR SURIUP D HYMIQER XP D
FRAL LFDoniR FRP SBJ DSHR X\ UR HRVI LAWRY HIEEHBAGRY SHR XK UR \AR GHIQARVARP R



HQIEDEHY P DAWP | WDV TXH \H DBUAHQIBP \RE D | RUP D GH HIXOn} BV U-BUAHQIE) HY YHRUDLY
RX P DMALY MMAP DV QQHIHY/ RX QiR QQHDW HMH RAMDY DV XY SRAP ARP SRUXPD
FRQAONR TP MUQM SXUP HQM JHRP pWFD RX SRGP HP \L \HUP RGHIWHYY P DAP i WDV GH
IHI P HRY ItVFRY FRUHDARY [R |HY PHR SUGASIDIQMMMDER H TXH HP TXOOXHU XPD
GHWHDYGOVAURXQIRGADY P MIP DUHILR GRVAIERYDVHUYIVKOT] DD

" HYH VHREVHYDUTXHp CHUASRQELAEEHER XK UR SHIXMVIGRU RIRGHAP HOR
GH IIOWRY [(MFRPDAPIWRY/ [R SRIUPD YOI DERJ @ HDED GRV SOKP HARY
UHDARDERY DRV HY P HIRVHRX HMDGH/ SUCASTIVDVHIP YIVKDT DERY 2 HIMGR GHFDR
XMJ DGR GHMM WIEDBR  SOD HHWR @ GPRQMDNR GH CBIFCHAEMEH R \R\WOH
GHHRMAR VHIXQER D SURSRIoNR | XQEP HD \KSD HXGADD p R IHIPHR @
GMMEXONR GHWP SHDMIY HP UHILP HSHIP DHQM CRERQJIR GHXP DEDUDCHDR

9,68%/,=$' 25(6%$1%$/ #,&26

1 RRULP HQM FRP R\HI UAYHDER SHDDQ @H RVSURIUP D/A\SRIYHYSHP WP
SRXFDVRS0} H/RX HP DOXQVADIRY GHIKXP DRSoNR TXOQR]  HARBD @V AP DAV GHAERVD
VHIP  YOXDD DAY ) UHT- QAP HQM \AR SHIP D/ HFRBDY GH QP LMIQMY SXUP HOM
JHRP PWIFRY ARP R SOICRY GH\HFARIP HOR RX YOBRUA GH H WP LAGH SODXP GRPtQR GH
YDRW/ FCP DGRV CGHAM WIEDBR GH FRQRURY RX \FQMHDV R LQMYDR GH @R/
YOO DRV ( QMR RV ADGRV RUXQERY GH DIXLYRV HP P HPyUD \VHRXQE UD FRPR GVFRY
WIIGRY \AR P RGHDARY H CBAHQEERY GHOAR GH\BY QP W VHIXQER D \HPONR GH DOXP
\IER GH U-BAHRENR D\CEHU DRWSHItARY AP SRY YHRUDY JARY HMWH RADY ( [ kP
WS} Y TXH QiR HYYRYHP D GIIEX@DEH GH WHPbnR GH i WDV R IHIPHR SOD D
YIXDT] DonR- P DV D SUDIALGDCH GH USRI GR\R \Z DWH TXORR | LQAMJCAH VFUP OV OP LJi YHD
CRX\V UR

( Wi \IBR GH SUREBP D @ i D GH 7 WU HY GALD GH &DBRUp HAMADR SHDV ( QHIKDUDY HP / CERIDHURY GH 0 § THGDY
7pWP LD/



$ SHOUGD QI LEX@DEH GH CAHAR D P XRY GRV SURIUIP D YIVXOT) DGR/ H MMM/
| RLUHDD) DEDXP DDQ @HGRY SIRIWP DY YIVXOT] DERMAY P 0V GIXQAGRY GD DXDIEGH D SOV
GHIQRP Do} H/ QP DRID @Y YH H/ QVSRQAYHY RV VWY GV HP SURDY SURSUHMIDY RX D
SOMYGH SIRGHRARY LQRP DIYRY $ VIQRUP Do} B/ \RWCDUIP \H P 0V FRP SBUBY AR D EXWD
GH DWR/ WHDARDERY | SURSRUONR FHED GMB QWHMNR ) RIP  \HPARDDV
SEUH/ RV ~@PR/ DRV HP UWMMBY HGHADT DAV H UFRKHAGY H DWIRV
SXEQDERY D SO GH HFRQIRY FRPR FRYUHIRY \REH &RP SXIONR * UILED ARPR R
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Q® PHR HAARQ UR TXHSREHHUXP WAGRRX XP 101GR 2 HIMER G WP RRILD UHYHD
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WDV DonR

9R HOp R HIXLYDBOM WAP HURTOGH XP S[HD'$ SOV 9R] HOYHP @D FRQAMIbNR GOV SDIYUDY 9ROP H H ( BP HW
$ SODYWD3L[ HOYHP CDFRQAIDNR AV SODYUDY3 LEMUHH( BP HWUHSIAHUDP HRUQ RP DonRJU 1 LEDFRP \LJQULFDER



« 1D WBHHENR GH IHZ PHRY YHRUOV D \WFQFD 3DUNGI 7UFH p R IDRR
GH[ DR SRUXP DSDMAX®  TXOQER IQHICDHP XP AP SR YHRUDO FRP R SRUH HP SRR AV
YHBAGDE/ $VAUIRMIMNDY GHXP FIP SR YHRUDOWR XA/ SOUD P RYHUDY SDMFXDY R
WP SR HQR HSDOR , R BXHUD WP RQWIHP GR FLP SR YHRUDOHP @D Do} HY TXH QiR
FRUASRGP [RVYDBUWAVFHRYGRVEERY ( I YOUDDNR p FKOP DED GHUDAR GHSDMEXD
$ VSOMVEX@VDQM DGR P RIBEDVSRUXP. FHIR Q-P HIR GHSDARY GHIGRUP HQORQR\WP SR

o $ WFQFDBWHP / LGHp RP HP R TXH SDUNFGIMDAHH FHR TXHQKD/ABQI HOM/
RX YHRUY/ \hR FAAGY/j VEFDT) Do} H/CDSDMEXD QR GHRIHUGR WP SR

o BWHDN/ LGHV \AR \REDV DV MUHDP @A/ TXH SDADIP DDV GHXP SRQR PDVY
RUWLQ UD/GH®FD Do} H/G1 HIQMY

« 1 DIHIIP HQB$URZ 3EWFDD YHRUp P C8HIER VREH XP D QKD XQYRTP HOM
UHHHADD FRP D QLR CERQNED SRUXP DA 6niR BHP CRURSUDERY SOUD UHSUAHIG HY
HP GOVAP HF WY VIR TXHHP WVGEP HQJ HY VBV VARV SREP VHURRQ XDV G-BHIGHIR
@ SRVonR GHRYGEHp WD} DED DREVHYDonR HHP YLWGH GRVH HVRY GD SHYSHAYD 2 YDIRU
HFDDUH GIMR P y A& R YHRU

e $V)®Z S5IEHRY R DV WP @H UWHBHHLMEDY FRPR XPD W HP
RSHAXD $ ) ®Z 51ERQ SRGH VW \RIAMD SOD PRAIU YWY GO P XP HP SR
YHRUDBD

3OMFXOV RX 3D/ LGH RX 3DUFGI 3DXN UBUAHIIP XP AP LGKR TXH p R OUDUJHRP pWIFR GRV SRQRY REXSORY R
WP SRSRUXP ~QFRHBP HORLQ QWP DRI OtGRRX UAXP LGP HOM RUDKNR GH[ DGR SRUXP DSDMWXDHP P RYLP HOR

9 yWFH/\AR P RYLP HQRVUREARILY QRP DB HOMGHXP 100AR HFRQUIGRVHP P XUWRVIHY P HRVAD QDM DFRP R SRU
H HP SR RARLCDERY



¢ 2V* OSKV RX JARY \iR REVARY JU I LFRY FXVRY HBP HORV | RUP DERWY ARPR
SRMONR \IP DKR 1RWP D FRUHRUHQEDNR HAWR UHDALRIDERYCRVAERY 6niR P XK ~WY/ SOUD
GHAUONR GH D5} HY HECADY ARP SB[ DV 526(1% 80 HADD S $OXY
JURY SOD WQRWHY/ SRAKHP QRPHY/ SySURV FRPR -DAVV / HPHV ( @S\RG H 6KDWDQG
GWN ( WBY H RARDY UH HY GADV VRELH \BY JARY SRAP VHUHIFRWDEDV HP ($516+$: H
'$9/) S

e 2 FRQ pARPRXP JORH ' HSRIXL \WPEP UBUAHREbNR FRP SBf D
FRP SRUDGHXP Q-PHIR GHFRH } B/ GH\HIP HORY GH QKDY &DEDXP GRVHBP HQRVTXHR
IRP D FRP RFRP SUP HORV @UXUID/HKQIX®RY WHBUAHQEP XP DYDUL YHORVMMP D

« $ |HUP HID $WIEXM 0 DS SRH VHUHRMXA® FRPR XP FRBUPDS GHXPD
SURSUHIGEH HADDU CSIFDER \VRELH XP D \WSHItAH VREWH D TXOO HAV RAD MRUKSHUtAH
GHLYDED GHXP DVHIXQED SURSUHIGH HADDU RX D\KSHItAHJIHRP pFDGHXP REVAR FRP R
SRUH HP SR DIXHIIHP GHXP THRSORRX XP UAHYDHUR GHy®GR

$ 9 \XDT) DonfR &LHWLIFD GAVGHDDIXMonRHDP RGHIIHP GRVAGERV DY DHHMD
UHBUAHINbNR - SRAHVHUFDWL LFDEDVRE GRY SRQRVGHYIME ) 5(, 7% 6 HAD@D

9 \XD) DonfR GHAXERVAHQWLFRY
9 \XDT} DonRHP FRP SXVIbniR AHQIVLED 9 16&

2 0)69 SRSRUR GHAM WIEDBR \H HINXDAD @ \HIXQE FDMRID 9 16&
2 \R\Z D SURXUD DNQED TXH SOUADE HQM QUVKSRUWM CR SURFHWR GHDQ OHAHQWIFD QR
HAMR GH FDR HARBLAR HSHALLETP HM j V HIMPTXDY UHDARDEY j V' IMMEXo} HY GH
7HP SHDMIDY HP 5 HILP H 3HP DHOM QRV ) HY PHRV GH 7 DQVSRW GH &DBU $ HARBD
GH XPD |HIIP HQB TXH YHID IRGHHU R \KSRW j \BHD @ Y\WXDI DonR PHPR TXH



\XSHIIADPHQM p XPD DR WIEDBRD 7CPEpP R YROPH H FRP SO LADH RV
@RV H R IER @ UBHHENR YIVXODD VHJ HP SAHIDD GH DFRER FRP D HQIMDGH HRX
IHZ PHR HARBICR GHP \HIXLU RV FUMURY H P HRGRBILDY SURYICP HOM HABEHDAGRY
%52 1 (

$ YOO DonR SHIRO ) 69 GR HIMGR GH FDR HARBIGR H LJH REYICP HQM SHR
P HRVXP DI HUIP HAW 300D \H GHMIP LQDUTXO0! HULP HQB\HID GAHYRMA SODRO ) 69
HD GHHM UD QiR \RP HQM XP D GHAUonR @ RUDQ] DonR GRY IAXARERY @ H SHIr AD
UDI] DED GHAMY QR FCRVMR  HD Q@M D GV JUDQE] DV IVIFDY HYYRVGDY P DV\EP EpP
XP DYI\VXD) DonR TXHSHIP MYXHP DRUGHAIINXHGD SURSRUONR GHAMWEDBR

$ P HRGRRILDHP SUH) DED SOUD D\HBONR GHUHBUAHQIE) HY/ YLK BV GAAMIHP
)5(,7$6 S HRRQIMMGR\HIXIQM/SDIRY

3DAR  FARKHAP HOR GOVHRIMDGVHRX [ HY P HRV

3DAR  GHALP LR QDY TXHMHY UHIMYDY CRY REVARYRY GR HIMCR
3DAR  UHLGP HIR GV YR/

3DAR  HARBDEVUHSUIHHIG} /YO

3DAR  GHAP LN DV SRWELAEDGH GHARP BL QDR GHU-BURHQL) HY

(PERD RMR/ DSHRAR PHRY UHBYDOM/ SRMP \WJ LQOHHADR D HFRRBD
SFRPXURX VHVHIXWWD P HRGRBI LDVXSID AMVED HR UAXP R @\WXDX\W Donfk p RVHIXQM

3DAR  Di UD 7 UDQM HY QLD GH & DBRUHYRYH D SURSDY DonfR GR FDBRUDADYPV
GHP HRVHVRE AV FRQAG) HVFRKHAGDY ARP R GHAIMIVQRVICRIVRY  H
$V WV JUQE] DV ItVFDV BHDARDAEY [R HIXR GH FDR ViR D \WP SHDMD
D SRAVGAD H D GVKGAD DV TXOV SRAKHP R WBR HFDDU D GPHQAR

DM DR GRP tQR FRQMXR HXP DAMMEXLonR FRQMD\RE \IDGRP QR



3DAR D HSHIEGAD GHAM R FIBWER  SUIRSRIARD UHXAERY GH
AVEX0} H/ GH \WP SHDMIDY RV TXOY WKQGRY SHWRP D XP D \KSHItAH
2 RENAYR GRHXMGR p UHSURHQEUHAI\KSHUtAH

3DAR  D\XSHJtAH JHDE p GH FORMIND P DAP DIFDP HQM SHIWMFHOM
R APSR @V IXPH/ RX \HD QR HIMMP GRY SRQRV \RE D PHPD
FRRE{DD] HP WDk DXP SDQR [\ RQGH D SRWGAD D GMMGAD H D
\WP SHDMID \AR D/ JUDQEH DV WHDARDEV DRVHI RV \ H] UASHRDP HOM
2 X\WR DSHRR p R X\R GH I LOWRY | RP XOERY P DAP DIVCP HQM DSIFDERY (D
\XSHItAH GRY @RV D \HIP  YIVXOD] DERY 3RU\VH WU GH CBUAHQENR CH
JUDGHIAY GH WP SHDMID HAKY ViR P HBRU U-BUAHQBERY SHID YOUDNR GV
\RCDICDGH/ GHARBY

3DAR  DByV\REDV HXBY FRQUGHID} B/ D HARBD @ | HIIP HMU &RBRUO DS
|RLDP OVDEHNXD®D

3DAR  QWRIRIP HIFRQMGEVU] } H/SDDRRP BQn} HYGHUHBUAHQIE) B/
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KDYHID HR4R H AAAMYR HP DSHRARY GH SURIUWIP Donfr JU I LFD B MFD RV TXQLY Qik AR

GUAKP HYM UHDARDARVFRP. D SURSRWI GHXMWEEDBR ( QAR DSy D 0 @VH GH STV RWP DY
JUILFDY GH GAWHRYIP HOR H MMM/  HOWH HDV R IWHFW ' 758-,// 2 xR
SIFRM ' LAY @D HPSIAD 0 IRRRW D BEIRMD JUILFD HARBLD IR D HEIRMD
PXOSDMRPD2SHY /| +,// @IRPDEHXP ARP SRHOM SIRIUP | YHOSOLD XP

8P UXP ROOD) QHOHEIRMD' WHW HIW@R$S R GIUGEWHWNR
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FRP SOGRUGHSURIUP DonR YIVKOD

2 2SHY / pXP \RWDIHSODIQMIDAHFRP KDUEZ DLHIW 1 LFR HSHIP W D FUDDNR
GHSURIUP D/ IQMDYRY TXHSURGY HP P DIHYY GH DAY TXDIEDGHHP RYLP HBbniR GHREVARY
WAP HMRIY $ IDAMEEH CGH XWR GWY BECRAMD HP ARAIFDNR SO SIRSONR GH
SURIWEP DV JW 1 LFRY DIDED D \KD SRWIELAEEH 1D ARP TXH HID\HD XP D GV P OV GIXQAEY
R PXQ@R HP \HX \HIPHQR 7 REYID HAD BEIRAD QiR SIRYF 1 XQ5} HY TXH FRURDP DV
\BLH D GH FRQAR® CDV NAGHDV GH CBUAHQIEbNR RX HDEDY GR XV UR GRMWAP D 7 VB D/
\AR FOLRMAINDY SOMYEX @Y GHFDED VAP DRSHIARDCHRYUHRXURYIU | LFRVGHAY

3UP RBDP HQMDEEIRMDGR 2 SHY / p XP FRIMQR GH DS LP DEP HOM
IX@H/ @VTXAYV  1XQo} B/ \AR HHYDP HQM D EDH @ BEIRMDHRAWDY  1XQ0} V@
8WIW / LEDY D TXDOp X\ DB HSHAILEP HQM SDUD REVARY H RSHIDG) HY GHAHAT UDV |
SURGXONR LQM DD GHDSIFDS; H/AUGP HJRIY

$ HECRAMD2 SHY / QR IRGHH 1 XQ5} HY SURQIBY SOUD D RUDnR GH REVARY P DV
FRP SB] RVFRP R DARP Y YHY P RPFX@Y HIWHRMRY ( Wk REVARY FRP SBf RVSRGP HVIR
FUDGRY D SOMW GH SUP YD/ JHRP pWIFDY P 0V MP SBV GVSRAYHY D BEIRMD ARPR
SRORY QKDY H SRIRRY &RQMAR R 2 SHY / IRGHH FRQAS) HY/ SOD R PDQAHR POV
HDERIDGR GH \KSHULtAH/ GH P ~GSDV | DAY DADYPV GH UHRXURY ARP R R X\R G/ FXYDV H
\KSHItAH/18 5%  HVKSHUtFLHY TXOG WD/

( QUHRAMRY BRXUR/ TXHR 2 SHY / LQFOLHAWR 0 RAHIDHP : WHUDPH GBI
FXNQ DADYPVCHHHWRYIR] TXHIP MIP XP D GHEQD DQADIDUQ) TXHp XP D\WFQFD SOUD D

185% 1RQ8QIRP 5DIRID6SIH/ p XP \WDIP HIRP DR i \WR SDIDP DBDVGH\KSHItAH

© WHWPHp D UBHHIMNR HP FRP SXINR JUILFD GH REVARY \RP HIM SHDV \KDV QKDY |RP DERDY P R X\R GH
| FHARP BBV
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WP RonR QR LQGRHNMYHDH HWR GH VHUKBDER SUAHOM @V EREDY @ DBV GH SUP MDY
JUILFDV TXOQER CEAHEEDY @ WD HGHIQ) RV PRRV IOAMH WRRK  CSIFDbNR GH
\M VDV H\RP BV REMNR GR HHR P RIRQ EQULHG TXH p HHWR GH [P DIHY \REHERWIY
DXRADCR [R P RYIP HQR GHXP REVAR HH\R GH SUR XQAGDEH GH FIP SR FKIP DER GHG-BW
R IHBSOUDDMP X@onR GR I RFR RAWR SRUFKP HIDVI RRIU [ LFDV HP XURVRAWRY

+i IPSOPHQED}H/GH2SHY / FRPRDH IMMOMSDDR; : LQGRZ 6\ TXH
XMICP UGV GH FRP SAUERMY HPSUDQER D DIDAOWMD FOHOMVHYIGRU RQH XP
FRP SXIERUp UASRQ YHOSHIR SURFHAEP HOR HOPXDQR RV RARY FRP SXBER MY GHKD UHH
SRGP DBHHBURY JUIIFRY JHDERY 2 IRPDR RX SRERR TXHR 2SHY /  X\D SOD
DU HY GAID GRV ARV p VP SIHR PHP R LQAIHHM CRVWBRY GH ARP SR QIDGRV

UHH 4 XOQERXP ~QFRARP SXAIERUXM DR2 SHY / FWMVHI RFTHRMHR Sy SUR VHYIGRU

1nR IRIP HAYAORY \WRY RV DSHRARY D HEIRMD G4 LRMDY JUILIDY R
28y / PD/ R \XNIHHM SOD RV SIRSyMWRV G MM WEHDBR ' HQWH RV HIXARV |RIP

FROMGHDERVRAHIXQMWSFRY HFRMDRVH : 22
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3RIONR GR2 EVHYDERUHGRV2 EVIRY

8 \RGH&RWV
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8 \RGHYAR BV

) @AH 6P RRK HAT ~Q¥ D\IP EpP FRIKHAGD SRU* RXUDXG \iR DOXP DV GV \WFQFDY GH LHIGHIQ) AMVSRQYHY SOD RY
SURIUP DVGHFRP SXbR JU 1 LFD

30DXP DAHAUoR GRAWSIFRAREIHR2 SHY / YIGHS G R

8P DFRUp FRSRWDSHDV  FRP SROHQAY GOV ARV SUP i UDVP [V DIQRIP DonR GR FDQDODID ( WHLQIRWP DonR IQRP DR
TXHRWQSIHMXP S Hp HP UHDbnR DRV'SL HOFDBX@ERYSOUDDP HP DSRUONR
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30D GPRMMU R XR GR \R\EOH SIRYMER 0)69 H D SIRSRUONR GHKD
AWHMIbNR [RLXVOER XP IHIPHR @DGR | i WD GH 7WDQMHYGAD GH &DBU ( QUHIDR
\IP EpP |RL GHAHWI UD D W) DonR GH XP D H SHilr D SDUD REWNR GH AOERY \RELH HXM
IHY PHR HARBIGR 7RIV DV IDH/ @ H SHIt@AD D PHRGRRIID HP SWHIDD SOD D
REMPNR GH UAXARERY FRHMQM/FARP D UDIEDGH DIRP XToniR P DMP i WDHD QAHP GRY
UAXAIERY REMERY HAVR DEUHRHNER GHXM TR VMR CDGWHMIONR
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2 SURSYM\R GDH SHIr ADp P RIBUARP R\HG  DAMMEXIoNR GHWP SHDMIDY HP
UILP H SHIP DHQM H FRQBONR GH FDBRUFRQIGHDED FRP R XP D SURSDI DoniR XQAP HMRID
[R (IR GHXP D EDUID GH DbR GASRWT KRU RQIUP HRMHP UHDbNR CRVR®R D TXD0p DIXHAGD
SHD H WHP LADGH TXH D \KVMOB QR \IMWP D TXH |RGHH D HHJLD \WP LD $ EDUD HWV
CSRIDEDHP EDDRHWP \FonR UABIX@U 2 REVAMR GDH SHir GADSDUDR SUAHIMWEEDBR
|RL RBWU Yi UDV P HAc} KV GH Yi UDY GMUEXS} HY GH WP SHIDMIDY H WSHIV @OV HP XPD
P HP DYLKDT) DonR 30D REWURGRY RV QDGR UH HFQMY]  FRQAKONR GHXP DWDR R TXOD
HD QGFHN UR | WD} DonR G H SHIr GAD IRIP ARQKANERY SHIXMVIGR MY GH OER DAURY
@ DGRV D LQANM o} K/ GH SHIXMD Q@i UHD GH 7 QW HY GRD GH&DRU $ VP Hig) QiR | RUIP
D] DEDV QR UH HIGRY GERIDYURY SRIXH D REMDNR GHIV p XP- SURHAR P XVR GRR H
SRMIDR |IR. RAUR SHD WBIRSOMR @ HSHEGD HP G-BHIG GADY SDMFEXOHY

%AW DS p XP DLP DIHP UDJAL RX VHDI RUP DEDSRUSI[ HY DTXD0p DWP [ HDEDQP HPyUD5$0 RXVHRXQG UD

8 P DSXEQFDoNR SOUDDSURSD) DonR LGP HMIRIDOHAV GAAMIQRWIEDBR GH-8 & 35$7$



FROIGHDERVVRERYRVFXGDGRY TXHWICH SHIr GADH LIH

2 DUMDR I R_IG-DT] DER HARQMKGR ARP EDHQRVAGRVREWERY 3DDRXR G-
HIXLSDP HQR QD WD) DonR @D H SHiIr GALD 1R X\W) DED XP D \DID WP LECP HQM FIP DIy DED
SO TXH D WP SHIDMUD [P EIHQM SHIP DHHAH ARQANQM GH \BDIRWP D TXH SHIP MYAH D
UBURGONR | LHDEDY FRQAS} HY X DAY QRV ERIDYURY GH Pi TXGDY \WP LDV $ ) LIXUD
CBUAHQID RRYGR DU DR HP SUHIDER SOUD WD) DUDH SHUE GAD
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$ WQAR HDFRUMQM DM SURYHIHMY D WHGH I RUIP LDSURSUDEDY SOUD D @I Donik GUHD
@R DIXHRHERU ) R_GHHA UD D\ABQV RUP DonfR GD FRUMQM DEMCDED SOLD FRQAQD H EDY DUD
QAIHHPDGHSRMADDAH 9 SOD 9 RX 9 GEHIHIR@VQHHMAGEY

30! HUFRP TXHDSRAGADI RHAGD IR DIXHHIRUSHP MYAHXP DM YOUL YHD
QR YDBU PDV TXH \H P DQIYHAH FRP 1005} HY PtQP DV SOD R YDRU HARBLAR |RIP
X\M} DAV @GP SOV ARP SRACADY A HIHADEY DV TXAV IXARIP ARP R WAIMAGADY QR
AUXIR $ FRP ELQINR GH @GP SDEDV AR SRVGADY YOUDGEY HVRE WRAR GH 9 RX 9
SHIP IMX REWUGMMEXLG) HYGHWP SHIDMUDV GHR GDI [ DHSHD®D

2 DIXHAHERU XM DGR 1RL XP THUR HPWIFR GH SDWOU URXSDY P RAILFDAR SOD
DME-UDY FRQG0} HY/ GH UHILP H SHIP DOHIM QDWW Hy GALD GH FDRU 8 P D EDUID GH DoR FRP
EDHGH PP HODOMDGH PP Q@ WWonR \WDQWHYOD PHAGY DHIAY FRP X\R CH
SOTXPHAR HARP XP FRPSUPHORGH PP IRLI DEDFRP UHEMWY QR QIR D EDH@R
|HUR HPWER 2 [HIRHPWFR SROVOYH |RLIL DER YHWDE® HOM HP XP DEDHGHP DEHLD
SOUD TXH D EDUD GH DR | LFDWH SHIHMIP HQM QD KRUJ RQBD MR p GHFHM UR SRTXH RV
UAXGDERY \HILP GIHMQM/ FRP D EDUD GH DR @ YHWORX HP RAD DYIXDbnR
LQMP H3i UD ( [ IMAMDLQ O GADQRVUAXANERY@H SHIr GADSHR O] R GHOUTXH\REHDSYV
VFHUDDXHAGR $ i UWDH FHEHIM @ EDHDIXHHERD R [ HIR HPWFRVIP EpP SRAHIDLQAIHIU
QD FCP DD GHDUIR WHERU EDUD GHIDR 300D HYWBABDLQMIHY GALD | R ARBFDED \RELH B
i U-D XP D SOFD GH FHKP LFD SOD R MRDP HQR \WP IFR ) RIP IHWRY  IXURVHP XP D KD
FHOADD HP SRMlG} HY DHIADY [R RQIR QR FRP SUP HQR GD EDUD GH DR (AW [ XURY | RIP
X\ DERVARP RSRQRY GHOIWMUDA\WP SHIDMUD/ XU DOER VHXP WP { P HAR GJMID

2 XWR\WP{PHAR |RLX\WM DGR GHQAR GR [P EHQM P Dv\X LFLHQAP HQM BRQIHGER
DU DR SOUD YHUILFDU D WP SHIDMID QD YI] IQKDQDY GR DWIDR $ \WP SHIDMUD [P BHQM
GHYHUD SHIP DQHAHUARQUEM ) RIP FRQUGHDEY DY SURSUHIGH ItVFDVGR PHED R DR H
RAMDY FRQAG} H/ SOUD D WD) DonR @ H SHIrGAD ) LDP HOM RV UAXGRERY REWERY | RIP

6HJ X\ DERRWLP R SRQR GRIDYDQM SOUD D@D DonfR GHXMY I XURNREUHD EDUDGHIDR
7HP { P H\R QINSOGHKDAMARP UAROoNRGH ADDGAPDD &
7HP { P HIRFOWFR GHEXER
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$ H SHIrAD IR W0 DD AP R IQMWR GH RAWUSHR PHRV - GMEX0} HY/ CH

\WP SHDMD/ &0 GAMMEXoNR GH \WP SHDMD/ HD FROMMED SRU XP FRMQR CH

P Ha} K/ XP D SOUD FOED SRR H MMM @ EDUD GHIDR HP UHDNR DXP YDERUFRQABDM

GH SRAGAD | RGHAGD [R AP D DIXHHERU 30D XP DAY GMNMEXS HYIRLIRGHAGR

XP YDRUGI HIHQM GH SRAGAD 7 DOTXDQIECH GH AERVREWRY GOH SHIIr GAD I R\K LFLHQM

SO D GH3XoNR @ 1y UP XDV P DMP i WDV TXH GIUEP D FRQMX.AIEH QR GRP QR GH YD
GRVAGRVD\VHIP YK DERY

8 P QRVDEHRRVP OV IP SRUBDAV I RLR P p\RGER DARNER SO UHX DUDY P H3o} B/
H DD XP RV SRQRV (D HUD GH DR 7 BOP p\WER ARP S} HVH RV VHIXIQMY SDARV SDD
A AWEXoNR GHWP SHIDXMIDY BT DD

( WSEHBRHUXP DSRWGAD FROUIQMCR VMM DDTXHHRU
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EDHGR VMM DDTYXHHRU SRQRIRNOERFRPRG D7 EHD

$ SyVDMIICR XP  YDRJFRQABQM SOLD D WP SHDMD WD/ HIUR WP { P HAR
SOUDR SRR P [V GWBRM G EDHGR AP DDTXHHRU DH WHP LGDGHRSRID
DEDUDCHDDR HYHU LFDUR YDERUFRQUUOAM I LADOSDUDWP SHIDMD GHAMSRQR
&OUTAMI] DER R WILP H SHIP DHQM GHYH\H FRP HDU DY P Hag) HY SDUD FOED
SRQRHP XP VHMR HR HOIMR RSRIR FRQRP HDREP D\HT*r ADQRY
SRQRV\REHDEDUD GHIOR ( P FDED SRR R WP { P HR GHYH SHIP DGHRHUDY
VHUDIMY LR R YDBRU LQDOGH\WP SHDMD

2 SDWR DQMIRUGHYHVHJBBHNR SHRPHRY Y H/SOD DD GMMEXoNR GH
\WP SHDMID/GAHEED , \WR JCUDQMXP DXQL RIP LGDGH RADMYAFD SDDRY YDRBHY
DBXUDERY $ FROHDNR DRXPLED IR. ARMGHIU RV PORW/ YDRK/ CH
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SODHABG-AMIR [ R_R P HERUFRQURBIGRY ARV SRUXP DYID~QFD 7 DOYIDVHP SIHSHP W
D IGFOMR GH QRYD/ FOURMIMIFDY [RV ARV H D LFOMIR GH IIOWRY [RPXDERY
P DAP DIVCP HQM 2 EYIIP HQM R SURIUP DGHYHVHUP XWR LOMIDAYR HP XAV YH H/R XK UR
QR SUHAMI HABYHUQD i WD GRV VRIS H SRH GRARQIGHIUD \XD SHHDD ( QUHIDR
PHP R TXH R X\ UR SUHAMH DOMIDURYAIR TXDH VHP SUH HXBY P RALLFD0} B/ SRGHUR \HU
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TXOVDAMAP RX\VX UR QDRUDDNR GHY\XDT) Do} HY/

' HIQUXP RX POV ILOWRY [tVIFR P DMP i WFRV X\ DQER RX QiR D SO GH
WFXURVP DAP i \WRVKDP DEDGHO DK7RRY

( VABYHUXP \FUSWP DMP | \WR TXHGHAHYDRIHI PHR
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$ QMDURX QiR RFYAJRH IMMMDI BDGH/ ,36FUSV
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$ \RIA\BNR GHFOUD GHXP DXLYR VAUSWD TXOOSREH \HUUWHIT DED SHRR CARIP HOR GR
ERAR HIXHER GR PRXVH \REUH D EDUD GH \WMER AV i WDV GH H3onR GR Sy SUR VFUSWHR
CAREP HIR GR ERAVR AUHR GR P RAH\REUHDNICHID GH YI\XDT) DonR R TXDOFKTP DXP P HX
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PHXSRSXS DVTXAVIRIP WXP IADV(RIGARGAMMOMP  \VHuik CEURVHNEY
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$ NHD GH YWD DR GR 0)69 IR GRUD GH XP WBR SHXAIU GH
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R SRUPD [FRPSOKIER D MHD SWHSD HP WKV PRIPHMLIH/ H
WGP HMRIP HORV H HP RADY YHH/ HD \H \RD XP D NIGHD @YH GO @
SUGASDO( WMVBR GHNIGHID| R_GHIRP LQDER GHAMWEEDBR FRP R NICHI DARBAD

3 0UD\RLEGDUD NAGHID GH YIVXD] DonfR XP DNAGHD @YUH EDAD QUXP GS® FINHR
ERAR HIXHER GR P RXAVH VREH D KD EDUD GHVWMER 2 XWR GXSER FONXH QD EDUID GHVYMER D
NOGHD GH YIVXOT] DonR DIRD @YUH PLj LP 1] D D NdGHD SOUD REXSOU R D i D @D WD
8 P FONXH\REWHR ERAR GHI HAKCP HQR R TXDCDWHP HBD\H] GWD ; 10} DNAGHD WHRUIU
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QHAMWEEDBR GH' VST 3UMHZ (\WBQERIENIGHIDFRP R YUHp FKEP DADGH' WVSD) ) LQDO
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PRAH $WDYpV @Vi UD/ IRMDEY FRPR ; F<F H=F DV FRREHIDEY @ SRUonR @ FkP HD
SREP \HUHAEDYSHRWFDICR EDXBER GUXP FINXHGR ERMR HIXHER GR P RAHVRELHDY
BHHIAY | DV IRMDEY (WY | WDV URMDEY SRAP  \HU DOMDEY SOD WSUAHQUP
FRREHIDEY GH RAMD FOIRMIMIFD @ FkP HD 3RJH HP SR SRGH\H FIFDUVRELH XP GRY
SHYHRVERMYIRMDARVARP R[ \ RX] H IMMMIOED] R @ SDDYUD$ OR HDVi WHDVHAMWYHY
SHR \WFOCR \HUIR URMDED/ UWASHRYDP HQM SOD; D <D H=D SHP MR D DSMIonR @
SRMoNR GR DOYR SODRYEHDFKP HIDCBRQW 3RAH\H O.QED FIFDUVREIHXP GRVERMAVIEDY R
DSOS S HIRMDUDVi BHDVHAWHYFRPR; XS <XSH=XS UAGHRATP HOM
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PRAH \REUHXP Di U-D @YUH Q@ NIGHD SUCASDOGR GANRS \RUDUYIMYHDDi UHD GHHAoNR CH
VFUSW 2 X DX\M] DonfR LQMDAYDGRYI LOWRY tMFR P DAP i WARVSDUDDI i ACFRQ LIXUNR SHRR
XV UR SHVIXMIBRUGR 1HY P HIR HRX HQIMEDEH D\HUYIVXDT] DED ( QUABRR D DM GHYH
VFUFRGAHQADED GRID/DQM QRVDSHRRY GHLP SBP HMbNR TXHSURYDY D YICEACDEHGH\RAEDY
DvFOUDPAMINIFDY S SHR SURVR
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IRPXOUR R TXODSRAH) RX QR VHJ YIMYHDIR X\ UR GXUDQM D H HXOonR
RSRIUPD
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([ A HY 8 Wl DED SHD XQAAH DY LIDUJI nt er pr et ador  HXI XQAIEH SRWKL
XPDWEHD FRP SRMYHY HIRY GHH HRXonR GHXP SRIUPDHAMR HP / ,3 H
R AR CEIRVHRBERVVHI XQARXP P pW R @OFDAMHMHexcecoes
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S5HROFAR < (MWW XQAXH SHP LM D GHIQonR G TXBRMDEH GH S[HY @
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frmResol ucaoSai da

, Q@ RRNBW3HP W LR X\ UR D HARBD GRV SDUKP HRY UH HIHOMV | V FRRUEH DAY
@R R&R SOD DY SRMoH D FkPHD R DOR H R YHRU XS G FP HD
$ NBQHD DARADDDHAMYXQAEHP f r m nLook At

%8 9 \VXDO ( W XQA@EHVRIAMW LR X\ UR RV YDBRUH/ SDUP pWiFRV @P MRV &R
YROP HGHY\XDO DoniR $ f r mBox Vi sual p DNAGHD DAVRADED DHAMPXQAIH
YR 3HYS 6RIAMYLR XX UR RV YOBRKY GRV SOIRV | URQECH SRAMIRUGR YROP H
GH YNXOO Donfk SOD DY YIMBV P SHYSHRNWD R QFDHVRTAWY WP EpP - R kQIX®R
@ GRM DD R SRAR GHREHYDNR 7 BOKQIX®R p RKHAR FRPRIRA Di UD
@ &RPSXAENR *UID 2 RPH D NBHD DARADD D WD XQAXH p
f r mBoxPer sp
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LP SBP HbNR H LIHP DU HY GAD DHAMYFYQJRY 1 R FDRV VHUR AMIGRY RV GRP B/ GRY

HBP HQRV H XQEDGEY RX FDWH/ D TXH SHWIFP R FYAJR H TXOQER QHFHM UR \HJ
|QAFDEDDREHYDoNR GHARAL LFDD} HVSUWHOMV QRS G R GUMWEEDBR

$ VW P OV FRP SBf DV RX [P SRMBDM/ (D LIP SBP HQbNR GRO ) 69  VHIXRR
SURWR SURSRUIR (R IGAR MM\ | RIDP

2 WDEP HRR GH ARQMIYAR GR W \R @i UD 0 DXBRUSWSDD FyGJR HP /.3

FROUGHDQER DSHHDDGHI LANRVI tMER P DM | WERV

2 GAHYRYIP HQR DAQIXIHP LQMSARED/ |3

( \WOKUMUD GH DGRV X\ DED SDUDFRQARBIGRVIGHRIVLFDGRUA/ XM DARVIP / 3

$ \SHARVQVLP SOP Hb} HvJW I LEDVXVDQER 2 SHY /

7HAIU R YI\XDO) DGRU FUDAR SOD R HIMGR GH FDIR X\DER GHUM WIEDBR H
GP ROMIUD SURSRONR HXGADD (R R WWR

$@P GRVDSHRRY IHDARDERY D [P SBP HABbnR GAYHID JOUDQIIXP D\ LELHM
IOMDIMIAEGH GR XWUR ARP R GANRS (WU LQMDMIGGH GYHID REVAMWDU R
GMBCALP HOR GR X\ UR HP UHDbNR j V SURIWEP Do} H/ GH QYHOP OV [ R DY PHPR CH
SIRIWP Do} H/HP QQIXDIHP /,3 $ [GpIDSUGASDO R_P DQMU VP SIHTXHSRWEYHDR XU UR
HAUYHIER VFUSWP DA | WERVHGHI RUP DDMMIDSHR GHNRS

7 DRAMNRUGH0 DKBRUISWSDUD/ |, 36FUSWHILOWRVITMFR P DMP | WHRY

2 SRAHAR HARBIAR DD D WRAUoniRk RX ARQMAAR  GH W \RY HARMRY HP

QREDNR HAHZADE HOM P DM WD SOWD FyGJR P QIXDIHP /,3 p XP SURHAR QH
UD0 DR SRUXP P PRER SHIMPHOM [R REVAR D FDWH GH YIVXOT] DonR R TXODp FUDR



TXOQER p HARBLED DI HULP W GH YIVKDD DonR- &DED FIWWH GH YLXDOT DonR WP XP P PR
EQAUMRURSHR LFR VI XQER DI HUIP HQBGH YWKOT] DonR TXH USRI

$ VKDY @DV Di BDO DXBRISW\AR DDV SHR P pWRER WDQARRUHIHIP
XPDRX POV @DV HP /,3 DV TXOV iR FREFDEY Qi WD/ ,36FUSW VHIXQR D QJID
QHAHWI UD SCUD D YINXDT] DonR D VHURRWD 4 XDOER | LOWRY | RUP XDARY P DAP DIVLP HOM RV
TXOV VR LGFOtGRY D SDMYGRY 0 DKBFUSW \AR LGHQIVIFDGRY HBV WHRHEHP XP WDIP HOR
HSHADOGHWIQAUNR R TXOOWEREDDV YOUi YHOLY | XQEP HABDLY GR SUREGP DREVAR
GH HAMGR j V Ui} B/ RXBEHBA.GDY P DIWP DIVCP HM QR 0 DRBRUSWS MQI HP DAP i WD
GV [LGWRY H D IRWP D ARP R ViR WDQAUMRY G-BHIGP @D |RIP X@onR P D | WD GHXRY
IRV $ MQM[H P DM WD GRV [LGWRY DS j 1RP XTnR P DM WD GH I XQo} HY H
HIXO0} H/GHSHIGHQMGHXP DYDUL YHD p DVFIXLQM

FI LTRO {
<N°>F: <var (var_princ)> = <férnula_filtrante> .: interval os
<N°>F: <var (var_princ)> = <férnula_filtrante> .: interval os

}

<var_fendneno_a_ser_filtrado> = <equacao_fendneno_est udado>.

2QH<N> pSHUR@OGWD F HHIWHARP SRIonkR RUDXP  IG-RQWIFDERJSODR
[LAWR $ HPXOoNR [ LAWBQMp VLA SRUXP DYDUL YHOLQAFD@M SR kvar > DTXD0p G-EHG-QM
GHRAWD YDUL YHD L@@ SRU<var _pri nc> TXHSHWWMFOM| 1yWP XD | LOQM LA
FRPR<férmul a_filtrante> DMVQLM H®@R ILIAWR ( WD YOUL YHO SDKP HR \H LHHIH RV
SRWYHY YORK GHIQERY SOD RV interval os PDAPIWWRY RV TXAV iR FRQMIRV

$WRP RP HOR |RLR~QFRER GHILOWR FUDCR SODRO ) 69 FRP DI LDIEIEHGHGP ROAIDNR GHVIY HRXORY

( KRV/LQMYDERY P DWP DIVCP HQMCEHWRVRX | HKDERV HIWRCS)VRMPERRGH  RTXDOWIQILD GRGH HP QIXDIHP
P DAP i WD



X DERY SOD D lyWP XD | LAWDQM 30D R MR GH | LAWR DEHNER D HIXOoniR TXHVRUWHD D
LQMIHY (ADGR I LAR GYHI YLULP HADEP HQM CByV D GH LQonR GRVILAWRY 1 DMQAM HIHIDD
CBUAVHBED DOMUIRP HQM HADHNXDoNR QR THY P HR HAMEER DVHUYNXDD DER p DARADD
j YOI YHOQARD@SR kvar _fen neno_a_ser _filtrado>

2 X UR HARBH XPD IHUPHID GH YMOODnR H Q@ i WD GH HIonR
0 DXBFUSW \AR LGFOGGD/ DARP DIVCP HQM QKDY PtQP DV GHAHAI UDY SOUD D RUDNR @
YIXO] DonR 2 EYLEP HQM R X\ UR GHYHI FRP SBIBURY STUKP HARY GHXBY QKDY H DV RAD/
HSHALFD: HY GHAHW UDY VFIXQR R THI PHR HARBLGR 2 XK UR D YHYAR DMOD QR
0)69 p \RIFAMIGR SOUD D HAIMY G QR H GRV | LAWRY FROGARIOM/ ( QUHBDR SRUVH
WDEU GH MQE H MPLODU j V H SWKE B/ P DMPi WD/ SRU HB1 HP SUIDEY HAD QiR )
QU FX@DEVSODRXK UR

$VVIQH H/ GHRADY QKDY GHXP W \R HP 0 DRBFUSIV\AR P HIRV FRP SB] D/ H
SREP VHUUXP LAD/DHIXIQMIRP D

$ \WEXL0} HV/X\M) DGR RMQDOCHLIXOD

' HIQonR GHI D, DVGH YDUDDNR TXH VAR WBQAUMRY FRP R HIUKAMUD/ GHU-SHIMNR
HP /,3 (WBV IO D/ \AR LQAFDEDY SRUXP D YOUi YHOHFRBLAD SHR XK UR
\HIXED GH GRY YDRUW FREFDGRY HQWH SOU QR HP LQMYDRY
PDMWDNCPHOM [CEHWV H HMH FRBKHW > @ H  IQMYDRY
P DWP DIVCP HQM | HKDERY 2 VIQMYDRY SRAHIR DQED VFUIEHWR| HTXHE®
HIFKOR j QUMW @ H YIFHYHID >  $V SDADJHY/ PDMPi WA/
\KER BQEVDHAMIQMYDR GHYHP VIUHQNHFKDYHY A

1RIAP \AIR CBUAHQEEDY D/ACKDYP tQP DvFUDEDYSOUDDI HUIP HYB&RBUO 08

8 P DYHYAR SRUMIRUSRGHI RUDUILANRY D SDMVGH TXOERYGHAL RIRVTXHDMMMICP R SURRHAR GH RUWDpnR HLFOMIIR GH
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6HR FRWHR GUDIW LFDV HQMH RAWDY $ SHOU G HAIMY OQGHU FRP R \AR
LQHIGD/QDi BDGHO DABRUSV \ARP XUR | DP LADBHVIR XV UR SHIXVDGRU

5HIMIR GH ARV FDBXORY (R REMIR (D FDMWH YI\XOT] DERD 2V ARV
FDBX@ERV SUHAMP  \HJUHIMBERY (R REVAR GD FIWH Y\XDT] DERID SRTXHD
SHIP DY GAD GH ARV GAUIQM D H HRXonR GH SIRIUP DV HP /,3 RUXQERV GH
\M \RVO DXBFUSWp YROWD RX VDY H AP HITXOQR R SURIULP DHIMWHUHP
H HYONR 2 WIMARID XP JORR DHADQER RV ARV QR REVIR TXHWP DY
RSHAIED H/ @ FOM GH YWD DR (WY GDERV SRUMIRP HOM |

H HPXoNR GR SIRIUP D VHAR XM DGRV SOUD D P DQAMDNR GD YI\XDT) DonR HP
NACHID CBURSUDED

' HHQROIP HQRDQQXIHP / ,3

2 \WEDBR GH GHHYRYIP HQR D/ .QXDIHP |, QMBANED HP 3RWIRORX / ,3
IR_EDHDER HP XP SHDHRH HP SB GHIQMSUABERUBRXWYR GAFHG-QM GHARP DQARVH
H SRR HY FKOP DR GH60 $/ / 9866,& 6&+,/' 7 S 2 H HP SR HD aP MR
SUGASDE HQM QR DSHAR UHDARQGR [R \WDAP HQR GH YOUi YHY SRIXH SHP WD R X\R CH
DSHDY  YDUL YHV \HIXQER DV G/ IQADY GHQRP H/IGQNMIFADGRW GH D D] HQR
SRWXD WP HQR SDUD D X\WI} DonR GH PDM]HY $ QP GAXW DSHARY UHDARDERY j V
HAWKADY GH @RV R SHXHR H HP SR SRWKXL XP D HAKMUD FRQGARDO P DV TXH QR
SHP (W DQCKTP HQRYVHQIR SHIP LW R EGRR GHARP DQERVUHDARDERY] FOXXDAKDP DADEH
sendo RX \BPEpP FRKHHD SRUJ el se 2 XD (HLA:r (AD HID D DX (AD (H I XQo}p B/
AHQVLEDYHRSHDGRW QIR

, QMSHBERIHALYR GAAHIGIMRX ' HAHIG3DWQ) FRP Rp UH HIGR P X\B/YH H/DQMDMD



( QUABRQR HAMSIRIUP DH HP SR | R\ DER ARP R EDHSOUDR GAHYRYIP HOR

GHXP LOMSUABERUP DVFRP SBIR R TXOOIRLAKCP DERGH/ ,3 2 VARP DQERVLP SBP HERY

SODDAIXIHP / |, 3 HvR UAHDARDERV (D 7 CEHD

7$%/$ &20$1' 26,03/ (0(17$' 261$/,1*8%$*(0 /,3

&20%1' 2 ' (6&5,d- 2
| MPRI MA ,P SUP HYDBRUWGHH SUWAAE HVHP HODIHYY/ DWD
LEl A 5 HHEHAERV\RTAMIGRVER X\ UR

SE <expressdo> ENTAO
<bl ocol de conandos>
[ SENAO
<bl oco2 de conmandos>]
FI MSE

5H0D R FREGARIPHOR @ HHYXoR GH XP EGFR (H
FRP DQERV\HIXQER D YDBRUYHEGHUR RX | DOR GHXP DH SUAKAR
6HR YOBUGH SUMAR | RUYHEDGHIDREGFR  \HI H HRABR
FDRFRQUWURREGR  \HH LMD SRONR UHHHIM] FOXKD

\HIR 2 VFRBKHMVIQAFP RTXHp RAARIDORARP DOR

VAPARA <N° de |i nha>

S5HO D XP \DOR LFRQGARTO SO R IQAR GH XPD QKD
QP HID

PARA <v> <- <i>ATE<f> PASSO<p>
<bl oco de comandos>
FlI MPARA

5 HSHM R EGFR GH FRP DQERY @ 10 D GH YDUDNR TXH YOL &R
YDBRULQAFDR SRUKi > DR YDBRULQAFDR SRLF > $ U nRGH
IGFUP HOR RX GFUPHIR CH XP YDBU SOD RWR QHAD
FRQWH p RYDBUGIGRSOD<p> $ YOUi YHO<v> p TXHWHAHEH
YOBRUAAKFHALYRV QD YOUDDNR

SUBROTI NA <N° de |inha>

([ HAW XP D \MEURID SRUQCKD QP HIDED HUARID DH HRXonR
SODR SY[ LP RARP DGR 08y VR FRP DGR SUBROTI NA

RETORNE

" HRBR SRQR | LDORX GHUARIR GHXP D\KELRID

REG STRE SV <«lista de paranetros>

5 HIMAD RV ARV D FDWH YINXDT) DERIDMAIXQER SDKP HRY

REAL <lista de variéaveis>

" HROLD YDUi YHV SOD X\R (R SIRIIPD $W R PRPHQR p R
~QFRWSRH IMMOMHP / ,3

FIM ) RéDDI LCDT DonR DH HXonRGHXP SIRIUPDHP / ,3
2 VRSHIDR W@ ILFRVAVSRAYHVDQIXDIHP / ,3 HIWR QD7 CEHD
7$%/$  23(5%' 25(6/1*,826' $/,1*8%$* (0 /,3
23(5%' 25 " (6&5,d- 2
[ *,&2

NAO , QMHIWR HWIER @JLFR GHXP DH SUAWAR \HYHEGHUR SDADSODI DR

E ( [ LIHTXHGOVSURSRUG} H/DARADE/FRP E VP YHEDGHUDY \HWR R UAXGIER D/DIDGR
SRUMMMRSHIDGR\VHI 1DOR

U ([ IHTXHSHR P HRVXP DAV GO/ SURSRM0} B/ DARADEYFRP OU \HD YHEXHLD \HWR
RUAX@CER DYDIDCR SRUAMMRSHIIGRVHI 100R




2 VRHDGRWUHIARTDWWAR <, <=, >, >=, = H<> TXHWIQILFDAIHHIM
2 V RSHIDGRUA DUMY PRV iR H DEP HM FRP R RV DSIFDERY @ HAMY AHUGH
H SUW} H/ PDMP i WDV 3RpP  FRQIGHIQER R XR QR MCDOCH ALFXQGB[ R~ SUAHM
HUH GRY RSHIDQERY SOWD LQAAUD SRAWGAD GHXP QP HR HBYDER DRMR H R QDOGH
SRAQWHP % RTXDOW-SAHRBDRSHINR GHUMR HMWHERYQ-P HRVIQMUR/

$ DMEXONR GH YDRBY p UDI] DED SHR RSHIDGRU GH DMEXonR FXR MQ0p
FROXYMGR SRUXP MQDOGH P HRUVHIXIAR GHXP MQDOGHPHRY <- (WM RSHIDGRUWP D
P H/P D FOIRMIMND GH DUEXonR P ~GIBI FRP R HFRQUDED D AQXQIHP & H CBUAHNED
SHRVAUDGRW/GMBAIXIHP . (51,* +$1 H5,7&+,( S

$V IXQo} B/ AHQULFDY PDAPI WD/ QVSRQYHY HP /,3 HXWR UWHDARDEY Q@
70EHD

7$%/$ )81d®(6&(17H,&$60$7(0E7,&$6' $/,1*8%*(0 /,3

)81d- 2

" (6&5,d- 2

asenh() ou asinh()

APXORDFRVHRKISHEY TR GHIXP  YDRUSDADR

asen() ou asin()

APXORDFRVHRGHXP YORUSDADR

senh() ou sinh()

APXORHRKSHEYORGHXP kQIXBR SDADR

sen() ou sin()

FOBX®RHRGHXP KQIXBRSDIOR

acosh() FOBX®R DR FRAVHR KISHEyQFRGHXP YDBRUSDAOR
acos() FOBX®@RDFRFRAVHR GHXP YDRUSDADER

cosh() FODX®R FRAMHRKISHE/ QFRGHXP KQIX®R SDWOIER
cos() FOBX®RFARAHRGHXP KQIXBR SDWMOER

at anh() FOBXDR DRI HQMKISHIEy @FR GHXP YDBRUSDWOGR
atan() FOBX®R DFR\IQHIMGHXP YDRUSDWOGR

tanh() FOBX@D\BQ HQMKLSHEY GFDGHXP KQIX®R SDADER
tan() FOBX@D\BIHQMGHXP KQIX®R SDAOER

sqrt () FOBX@DUI] TXORDEDGHXP YOBRUSDAOR

abs() FODX®R YDRUE\RWR GHXP YDBRUSDWOGR

1 og() FOOXOR®IDMYR@EDH  GHXP Q-P HRSDADR

I'n()

ABX®R ®&IDIW R(DEDHHGXP G-P HRSDAMIR

exp()

FOBX®DH SRHADNMRARQ-P HRH

HBYDERDXP Q-P HRSDAMOR



8P DSRR P SRYEQM D XQAXEH D] lIDJ KCP D@D | nt er pret ador D TXOO
SRWXL XPD FDAH WPEpP HKOPDO@D | nterpretador PMRAYV PpRERY TXH SRAXL
LP SBP HQWWERY RV HBP HQRV GAARIMRY (DV \BEHDY CERVHRNEY H RSHIDGRW ARV 70V
QYHVPRXWEP DRGP GHDYDIDonR HP H SUAA B P DMP | WDV ( MW QYHY GAVRBYHP D
RGP ARPR DV RHID}H/ H IXQ H RARWHP D TX00p D PHPD WM DD RV A BX®/
P DKP i WWRVWDAHRDY (WY SUHFHE GAD SRGHVHUBBMDD HP / ,3 SHR X\R GH SO QA
\WPEpP FRPR RV A GX®& WDAARIYV 2V QYHY GH DYDIDonR BAMR CEURHRBERY (D
70EHD

T$U 1 $ 35(&(' Cl&,$' (&E/&8/2'260e72' 26" $ & $66( | NTERPRETADOR

0e72'2' $ & $66( 25' (0 ' ( ['(6&5,d-2"' $$9%/,%d-25($/,=%'$
, 17(535(7%' 25 $9%/ ,$d-2
ni vel 1() P SURFHADXP DDUEXONR
ni vel 2() P H HAXABXP DRSHIDNR @JLFDE RXOU
ni vel 3() D SURAHADXP DRSH.IDNR UHDARIO
ni vel 4() D RSHDOAG} H/H\KEWNDD) H/
ni vel 5() D RSHIDP XQSIED0} K/ @Y\ HHURY
ni vel 6() D SURFHADXP DSRAGAD
ni vel 7() b RSH.IDNR @JILFDGHQHIDnRNAO
ni vel 8() D D/DIDXP RSHIGRXQ UR RX
ni vel 9() D DYDIDXP DI XQnR P DM | WDAHQWLED
ni vel 10() b FOBXOXP tQAFHSODXP DP DAY
ni vel 11() b DYDIDXP DVXEH SUAKAR H IMAQMHINHSDY QA

$ HHYONR GHXP QIR HP QYXDIHP LOMSUHBED RX FRP SO FRP HD SHD
DQ @H @[ LFD DTXOOWDT D HAHADE HM DH WEonR G SOV B MFDV/GHXP \M \R | RQM
FKDP DAV GHi \BP RV RXVRNHDYY RV TXOV\AR U-BURHQIE} HY Q<P pUFDY GH\IP DKR | 1 R SOID
RV VHIX.QM/ HBP HQRY , G-QINIFDGRIY GH YOUi YHY GH FRQMIQM/ RX GH QRPH/ GH
WKESIRIUP DV SDIDYUDY WAHYDEY Q-P HIRV IQMURY RX WY FRP RX \HP QDD FDGHDY CH
FOUDRWHY MY GH SRQMDNR HGH RSHIINR FOLRMY HGHADY P ERBRY FRP SRIRY SRU
GRVRX P OVFOUIRMK/HSHADY FRP HQMIRY HQWHRARY -2 6( 1( 72 S



$ LIQMSHEbNR RX H HXoNR GHXP SIRIUPDHP QXDIHP / ,3 p LQADED SHD
KOPODD R PpWR preconpi | () SHIMHQM|] FDAHI nt er pr et ador (WM P pWRR
HWIL RV i \RP RV H MMM/ QR W R IRQM / ,3 H HIP LD GHIP MUGRBY H FRP HQIMURY
UHFRQHH DV Her(AD/ QP pURDY H IGRVIFDEGRK  (QUHIDR RV IG-QNIFIRK
QGHFHAMP GHXP \WDEP HQR HGHADOH VAR SRUBDR DDDOGRY P SDWAX@OUQR Y[ IPR
WP GMMACE\WERR

2 SURFHWR GHWEQU RIP DonfR SODi WP RVp H HHXBER XP DYH H VHQR H LM
DAMIDD} Y RFYQJRITRQM RPpWXR preconpi | () Qir UHDQ DY BXBY\BUH DV QRYEP HQM
SOAR| H HXonRHHAYDGR SURIUIP DARQAMGR SHBVI \WP RVH WDERV

$ YHULFDONR GH HIRV R IQMBHNERU/ ,3 p UM 0D SHD XQAXAH DY Lany
excecoes 8P HIRSRAHRRIH@HAM RXMQN H GHRYQIRHP / ,3 RXD@ILFD RX
\HP kQIFD GXUDQMDH HXONR GHXP SIRIUP D 4 XDQERXP HIRRARUH XP P piRER @D FDIH
AHexcecoes p FKOP CERHDBUIAHLXP DNICHD GHP HQDIHP IRX\K UR

( KKUMUD GH DGRV X\ DED SCUD FRQURBIGRVLGHILFDER /X DARVHP / ,3

$ QHFHWIEDEH GH XP D HIKUMD GH ARV TXH FROMRDIH RV LGHQIVLFDERBV \KUILX
HP GHFRW QAD @V GH LA GADY CERQEDY SODR 60 $/ / 966,& FANER GR WP DQMIRUGHAM
FOBM®R

8P SUPHLWR SDXAR IR LG-QIVIFU RV QRP HY/ GH SDIDYUDY WAHYDEY HP /,3 H
WBQURPi @V HP i \VRPRV HYMIQR D CPEJe [AGH FRP GRPHY X\M} DERY SHRR XWX UR
SRIUPDRUHP /,3 5HIMOER RV IGQIIFDERIY FUDERY SHR XK UR p GHHM UR XP
DEP HIR TXH WD) HXP D\WFQFD GHARP SUAKAR HXP DLQEH DonfR SCUDDAHAR U SIGR G/

2 VARP HQMIRVHP / ,3 \AR FKTP DERVGHARP HWIRY CHOGKDHHAMB AR LQADEDYRFYAIRFRP RMP ERR
2 FYGAIRIRQMGBXQACHHFRMD \HRS (H R



26( 1(72 S DWPD ,GQINVIFDERAY \BP EpP \iR FDGHDY GH
FOLDRMY GH FRP SUP HQR YDUi YHD QiR SRGHIER SRUBDR \HU X\ DGRV GLARP HOM ARP R
SO GRY | VRP RV SHID QI LEX@DEH GH P DASX@NR TXH IR SRGH DAOUABU $\WP \HIER
\XUH D GHFHXGDEH GH VH HHXDUXP D ARP SBAXAR QD \XD BBUHHRENR R TXH p IHWR HP
JHIDOFRP RD{ QR GHXP DWWEHD GH\P ERBY

$ \BEHD GH\P ERBV SIRSRMUSODR 0 ) 69 IRLEDHIEDHP XP \BP DKR [ RCH
IGHVIFDERU 2 \BP DIKR SURSRWR IRLGH FOUTRMBY RX B\WY QDPHPYUD5$0  $ LoD
EDH IR ARMCHIURY  SUP HURV FOIRMKY GH XP QRPH IG-OIVIFDGRU ARPR XP Q-PHR
LQMUR (D GFDI] DonR GHP HPyUD HP TXH VH HIFRQUEP (WM Q-P HIR p X\MIJ DAR FRP R XP
tQAFH RX FKDYHGHEXWD  SOUDCFHADUD G DonR GR LGHQIVIFDERUQD HIKMD GHEXERY D
TXOOGHYH DUP [ HIURY YDA DBFDGRY SUD HAHY LGHQIVIFDGRUAY 8 P D HWIKUUD GH QIR
TXH SHP W CFHAR WSIGR p XP Di WYRH ELQ UD GH EDDQFHIP HQR GGkP IFR FRP R X\ DED
HP9,//$6 S FKOP DEDGH$9/

+ RXYH D GHHWIGDEH GH HWBEHBAHUXP D UHIUD GH ERD | RUP DoniR SDDRVQRP HYGRY
|GHQNLFDGRUY 7 DOWHIWDP | RIP DED SHIVVHIXIQM/ UG} HY

2 SUP HUR FOURMJGHHSHWWMIPHUCR FRMQR | RP DAR SRU
D] $ = B THHXYDBD SRMEIDIV
2 \HIXQER RX DR TXOWR FOUIRMIGHYHSHWIFHUIR FRMQR
D] $ = B TXHHIXYDBID  SRMEQEGEHSRUFDIRM)

8 P DBEHD GH\P ERBRVp XP D\BEHDRQGH\R DUP [} HIDEV DV FGHDY GHFUTRAAY| RUP DER BV GRVGRP HVIGHQIVIFDERBY
\BY FRP R CEDHHP QR W R IRQM (P DOXQV FDIRV RV QRP HY \AR WKGFDERY SOUD XP \BP DQKR 1 R HHP - RAMRY FDWRV p
XM} DERXP \IMAP DGHLQEH DonfR SOUD D EGFDT DonR GHXAY LGHMVIFDERUAVQD\BEHD 7 OVIQAFHVSRGP \HUXWM DERVARP R
RVi \RP RVU-BUAHBQM/ G-I GHONVLFDER B

2 WPR$9/ YHP GRVGRP H/GRVGRVP DR i WRVUAKRYS GHIRQ9 HINL H/ DQAVHP TXHSURSXHIP HAMWER GH
i WRHSHDSUP HIDYH



&RQIGHIYR TXHXP IGNIFDERUHAMR HP GRDY P LIQAFXOV \HI FRQIGHDIR
RAMR [GOVFDGRU \H SHR PHRV XPD GH \}D/ GV |RU HAMY HP PO-VPXD R
FOURMI D/ ,3 DH HP SR @D QX & FRPR\HIGR XP D @XIHP \HAYHOIR FDR
' HYHWH RBVHYDU TXH RV QRP HY LGHQIVIFDERWY TXH IRUP P HRBY TXH TXDAR FOURAMBY

\VHiR FRP SBINERVARP FOIAMUQM®R RTXBOQMRp RPHPRTXH  (DMEHD GHADIRMBVER
FRP SANERH

300D D/ LP SBP HQMb} K/ GH LGHQIVLIFDERWAY TXH BBUAHQEP P DM} B/ H TXH X\MP
SOV GH ARBKHM/ SOUD HFHUDWP tQAFHY D SUAHDD QR SUP HUR FRBKHM GH CEHWD >
GHALP LQDR SRQR RIGHI LD DR QRP HIGHRIVLFDERU 6HHXMMFARBKHMBAYHUDPP GRVTXDAR
SUP HURV FOUTAMBY \HI FRQUGHIDER ARP R HAIQER C8yV R TXDWR FOUIRA 6H HXM FRBKHM
HAYHJDTXpP GR TXOWR FOW\WU R QRP H GR LGHQIVIFDERUVHI  FRP SBIDER FRP QXY D D
TXOW SRUonR ' HAW IRPD R GRPH (R IG-QINVIFDERU p WDBER @ PHPD IRPD TXH
|GHNVIFDERAVQYR P DMLY

3RU HADY WUV \AR REMEDY DV VHIXIQMY SRMELOEGEY TXOQR R Q-PHR CH
|GHQNLFDGRUY CEUMDERSRUL,  VHIER RX QiR KR LGHQINVLFDGRUA UHDRRQDERYDP DAY B/

1, [ [ [ [GHVIFXR K

(P RVOMRVS$' (/621 9(/6.,, H/ $1' ,6 SIRSXVHIP XP WRUPD R

TXOOGP RQMD TXH D OWMD K Pi[lPDGHXPDi WRHS$9/ (R SRIMR HHXIR XP
Q-PHRGHQVO \Hi GDSHDVHIXIQMH SUWAR

K<®; 0 + ®; v
e 7 (V)
(W G-P RQWMDNR SREH VHU HIFRQAMED (R HGHFOR KWB 7277 HD\GKXHX FRXUH/IDD BV (RMW$9/ $9/ KO

@6IQ' HIRG\BMS QYHIW



SWHPIQR TXHO VHD LIXDOD 1, H FRQUGHIDQER D HIXOonR GHAMP LD SOD R
SRUFDR @i WRH$ 9/ RTXDOHMP DR SIRMWP SR GHIFHARR QY P OV GMERMADU]
1 BADV \XSR\o} H/ R SIRUWP SR GHCFHAR RRUIMI SODXPDi WRHARP QRPI[IPR  QV
GHDIMD HIMR\VIQUIFDTXHFRP XP Pi[[PRGH P LB} H/GHQRP HVIGHQINVLIFDGR M/ FUDGRY
\VFUIR GHAHW UDVDSHIDY AR SOUDn} HY SOUD DFKDUR FRQM-GR GHXP LGHQIVLFDERUP DIADD
RX QiR P DFLDD 3HAHEH \H TXHDRARUW GRD GHVEDWWYEDNR p SUDIFCP HYMLP SRKEYHD

$)UXD  PRMDRHIXP D@i WRHEQ WD X\ DD ARP R JHHADRD GRY
QRP H/LGHQIVLFDGRUAVX\MD) DERVSHD QQIXDIHP / ,3 e LP SRAIQMREVHYDUTXHR\IP DGKR D
i WRIHQWR GIHH \HRVQVSHWIR-P RX Qiik DIGHQIVLEDER J/GHP DA Y

),*85% E5925( *(5(1&,%' 25%' 26120(6, (17,),&%' 25(686%' 26(0 /,3



$)IXD PRMDTXHD/PDMH/ HP /,3 AR \WEDVWDLED/FRP R YHRUH/ MR
SRIXHH IMMXP F GXR GH@QHU] DonR GH P D] H/ P XAMAP HOUIRDV HP XP GRVP piRaRY
@ FDAH | nt er pret ador DM QR 0FHAR RV FRQARBY D i WRH ' BaW IRPD DV
PDM H/ RAIMY FRP POV GH XPD APHMR SHR SIRIUPDERU /,3 Wik @HY] DV

LQMATP HOMOQM/GHVHIP O O HDEV Qi RH

2 PORJ PR FARP SABARIO GH WP SR RARUH DV GHROUE HY GH YU YHY
WDQ DDVHP / ,3 SRINXHp QHHA UD DDBFbNR GHHSIR SOUDDLIGFOMIR GR LGHNIFDERUH
VX YDBRU QD HAKMD Qi YRUIH 2 XWR PXMR RARWH QD UP RonR GHXP LGHQIVLFDGRUH \HK
YDBU GH XPD i WRH SRIXH H LIH D i§ WRIH \HD UEDDERDD &RQXCR  HABY DD} B/
RRWP \RP HOMQRIQARHILP @H HXonR GRSIRIUPDHP / ,3 SRIXHRVIG-QINIFDER Y
IR JEEDLY H R \RARY FUDGRY QR LQAR GR SIIUP D 3RPP  \HXP D YHIAR QRYD SHYUD
LGFOMIR GH LGHQIVLFDGRIAY GOV HP \KELRIMDY H BADY \R B BFKTP DDV HP SURFHARY
UBPXUIYRY HM PR FRP SXBARDOVHI \HQEYHDH SUMAFDY RV \WP SRV GH H HRXonR GRV
SIRIWP DV P HFHIGRXP RARWDIP HOR HSHADD

8P GRVP [V P SRMUQAY DSHRRY GHLP SBP HMBbNR TXH GHYHVHURRQUGHDGR p D
QHFHWAEH GH U MBURY GDERY FDBX@ARV SHRVSIRIUP D/HP /.3 $ | OYRUIH TXHP DOpP
\RERVRV QAR FOBX@ERY p XP DHAKMD TXHVY H IMMGAUDQMDH HXonR GRSIRIUP D/ ,3
HARP R RV FRQURBY GH Y\WXDT) DonR QiR GHYHP | LFDUNKER.BCDERY LR \WP SR GHH HRYXonR CH
SIRIWP DY/ ,3 p GHHM UR TXH R UHHIGR WIMAR GH @RV \HD [H\R SOUD RV DMEXRY
P HP EURVGR REVAR D FIDWHGH YL\KDT) DonR

$ \S-RRVAVLP SBP HMb} H/JU | LFED/XDIER2 SHY /

2 V SUCASY DSARY HDARDERY | P SBP HQEhNR YW DGR R 2 SHY /  HAAR

SUAHOMY QD FDXWH @D XQAXGH YMKDOTel aSai daVi s D TXOOSRWKL GYHYRY FRQURBY CH
DBUAHQBbNR VREUH D NACHDD FUDE SHR XWR GR FRP SRHQM 2 SHY /R TXODp UASRQI YHD



SHR VXSRW | FRP SXA\IbnR JU 1 LFD GHARW UDj YI\VXDO DonR $ SURIUZP Donik | L ARP SOWRED
SDRNHXQM/ SUCHSVP pWERVA@FDAHS r nVi sual i zacao

OpenGL1GLInit(): 0 PWER TXH KTELQMY D X\ DonR GR FODODOD SOD R
WP HEXTHUHARQ LIXUWDR P RAR GHWHEHIQ) SOD6P RRK

OpenGL1GLPai nt () : 0 PRER TXH VHI H HXBER VP SUH TXH D NaHD GH
YLD DonR SUHAMDUVHUUHEHHKDED 1 HUMP p\RER p FRQURDIAD DH IHonR QR
JAR GH FRREHDDY WMDY WAP HMRITY HOMH RMDY \BHDY (WM
P p\RER DD p UKRWSR YHOSHD FKIP DD R P pWWER Di spl ayObj et os()
R TXDCCSUAHRBRY REVARY QDNBGHID GH YI\XD) DonR

OpenGL1Resi ze() : (MMP pWWER p QASDDR WD YH TXHR XX UR DIMIDU
R \EP DKR @ NIGHD GH YIXDT DonR H BV HIFDWHIDAR GH GHLQUD 9 LHZ SRW
VHIXQER DV AP HQJ H/DXOY GRARP SRHQM2 SHY /(W9 LHZ SRy DNICHD
GH S HY X\ 0D ARP R VHIER R SR GH SURVionR GRV REVIRY H MMMV QR
HSOR WGP HMRIO $ DIMIoNR SOD R P RAR GV P D] HY TXH FRQARDP D
SRVONRp RSY[ IPRSDAR $ P DAY} LG-QIDEHp FOWHI DED QD S.BO SOD TXH
DV Sy[ LP DV Do} /' RX \\DQJ RUP Do} B/ @QHDWY QiR VAP SUMAFDEY SHD
SHHPDGH YDRW DM RVGHP D BV ( MMP pRER\WP  DQED FRP R REVALYR
ARALIXUIJ R MR GH SURWonR X\ DR VH P SIRVIbNR RIWIRQDORX HP
SHISHWD

OpenGL1C ick(): 3WRIUPDR SOD SRRTU IQMARDPHIM R
UHEAHXR GO NICHD GH YYD DonR HAMHYHQR 1D R UHGAHKR SDUDJ DIDQINID
DO DonfR GDLQ RUP DonfR YIVXOOSUAVHOM QHAD NBCHD (WM HYHQR p GVSDUDER
TXOYRRXK URFIFDR ERMRARP RAH

2 VP p\RERVDIXLAMICRVHMWR (R$H R GWMWEDBR



Di spl ayQbj etos(): (MMPPRR QiR p XP HYHROR P DV p CHRIDR SHR
HHOR OCpen@.1G.Paint (). (WM PpWRER USRI YHO SHD RUDonR H
CEUAVHEDNR D JHRP HAD GRV REVARY D SDMWAERY @RV A XP REWIR GHXP D
FOWH GH YOO Dok H XWI D RV HRXAURY D SIRIWP DonkR D SDMW D
HEIRMDJIUIIFDAR2 SHY /| 3RGP RV UHXP LUDY Do} WVGXMP plRER HP

9 HUIl DR A@DH IMAGRD GHXP DLQWNGAD GHXP DFDWHGH YL\WXDT) DoniR

, QADT Donfik GHOOXP DvYDUL YHVARP EDH@RV YDRH/ GHDMEXARY G-MD

LOXRCHD GHREVIR

&UDpnik GHREVARY SDUD YINXDO DonfR
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0 HX0 R3-D

( VFDIRXU 3HP IWDSKMIDUD SURSRUNR GHP HAA GHXP H[ RHP UHDbnR CRVRMRY 6HXP 1HF P HR
YWKOO] DR SRUKUHP XP RX GRY H] RV P HAGV P XIWR 1Q HIRKY RX \XSHIRWY [RV GP OV
SRGHP RVDEMOUDSURSRGNR SOLD P HBRUCMWELD WD GHYI\XOT] DoniR

0 HX3LRWMbNR
2 WRIRDO) 1 DTXHR MIWKP D GH CEUAHRBNR CD YWKOT] DonR VHD HP- SURVbNTR RURIRQIDOH QR HP



SHYSHAWD 7ROV DV RS0} HV GR PHX 3URWONR TXH HWMEP  HQWH DV RSo} HV 2 WRIRIDH
3HYISHAYD iR H FOMYDY @ RSonR 2 WRIRE0 DPP @/ RS0} WV =RP H3DQGWMPHX $
RSonRR / HQM H 3@GR GH 9 DT DonR p H FOMYD j  RSonR 3HYGHRAND $ RSonR 3RVonR GH
9 X0 DonRH$ ORp FRPXP | 2 WRIRIDH] 3HYSHRAND

%H RIRXPHAHINXDA DonR ( WHEHBFAH RV YORW GHRISSIQ) FVDXHER QUHAR \KSHIRU
LQHIRU | URQICH SRUAMIRUGR YROP HGH YWD DonR * - HWB I RUP D \RP HQM Dv SO GHREVARY
RX REVARVLQM.QRY DHXM YROP HVHUMR DBURHQIERY QD YWD DonR

3R _ ;< ;= <= ;< ;= <= 3HPINDHFREDD YMURWIRID SOWIRY
SRV RIWHY GR MMk D FOWAMOGR WGP HURID 2V SORY LQAFDERY FRP R tQAFH
WSUAMHREP D Y MP pWIFD HP UHDonR [R H] R RWWRIOIR SOR |RPOR SHR H[ RV
|QAFDERYSHDV GRDY XD/ @DRSonR

MPPWED_6: 121( 6( M1 1(!'6: 1: !6( (WeEHBAHXP DYWXOD DonR HP
YO VRP pWIFD FRP D FRRGHIED\ 83 WP SUH SRIMYD VHIXQR XP YHRU RIHQEbNR TXH
SRUO  JUXVH SIRWONRQRSDIR; < H° UHDDNRORVH] RV[ H]

SHISHRARD (W RSonR SDWD D SURVNR SOUD DI RP D GHSHYSHRYD R QFDHDYD D RSonR/ HYMH
3@R GH9 WO DonR D TXOORKBEHBRH R YROP H GH YI\VXO] DonR SOUD D SHYSHRANYD H QFD D
SOMUGRY VHIXQM YORW AJXR@DOQM IRM HQMH H  JUXVHTXHIQRP D TXO0p D
EHWD GR AP SR GH YOI DonR 4 XOQR P ORU IRU HWM YOBU P 0V SORUP LFD \Hil D
YOXOT DonR SRYP POV GWRLAGD \IP EpP 1IFDJ 2 YOBUGHDXO\O GH  JUXV R TXCOHWV
SY[ IPR GR YDBUHFRQAMGR SOD D YR KXP OD 2V GRY S| [P RV YDBRU TXH SRGP \HU
HABEHBAGRY MR R SIXR GH SURWONR H GR STIGR SRIMIRURX GH SIRXQAAGH GR YROP H GH
YOT] DonR - (WA YOBRWY GAMP LGP R TXH \VHI RX QiR YIMYHO Q@ YLD DonR 2 YDBU
HXBEHDAGR FRP R SDAUR SOD R SOXR GH SURWonRp - H SOUD R SOQR SRUAMIRUp H
UHDDNR CR H] R RURIRICDRY UH HIGRVSTRY

3RMonR GH9 VXD DonRHSOR ( WRSonR GHAMP LD R SRQR RYGEH HAIV VDGR R REVHLYDGERU
RX FkPHD HP UHDbnR CRY REVARY QR HADDR WGP HQURQIDO ( [ AP WV WLGRY REHIERY TXH
SRAP HIGHLQGERY 3RIoR @ &KP HD 3RUonRGR$ ORHR 9 HRU* WRA&KPHD $ 3RUonR
@ &kP HD GHMP LD RIGH HID \H HIFRQAD QR HEOR WGP HMRIOHP UHDINnR CRY REVARY 2V
YORWSIBYH/GH [ \ ] WR  H  UASHRNCPHQM ' HXD IRWP D D FkP HD HXV
XQAEV\REHRH] R] R TXOOHAV RUHQBGR LQADP HQMARP R SODIRDWD $ 3RMonR GR
$ OR GHMP LD SOD REEH D FkPHD HAD DSRQEE 2V YOBUWY [ \ | SODA)W/WR  H
UASHARYDP HQM ' BB IRIP D D FkP HD KWV CRQIBED IQADP HQM SOD D RWHP GR \MAP D
2 ~@P R SOKP HAR p D RIHQEONR GR 9 HRUGH* LR @D &KP HID R TXCOLQAFD TXOOR KQIX®R GH
URBbNR G FkPHD HP UHDDNR R SR TXH p RIRIDIR YHRU TXH SDAD SHRY SRQRY GH
SRMonR @FP HDHSRIoNR GROOR 2 VYDRWIQAOVVIR ~ H  UAGHRANTP HQMD[ \ H]
" HAP IRPD DFPHD RV FRP RAKCPOER XS YRWGR SODAP DHWP RV XPDIPDIHP P
LGRU0} /@MDY 7 REVHAY RS0} HATP EpP HIMR GVSRQYHVHP XP DEDUD GHWIAMY QDEDH
@ NIGHD GH YO DonfR SOUD GUP DRULQMDINAH FRP R XK UR $ QP GHDV H MM XP
tFRH FRP XP GAHIR @ GWD JUHID GHWY D H WHP LGTEH LQHIRU GLHWY & NIGHD R TXOD
SHP W HISEHBAHUXP  YDBRUQ® pUFR TXHp R SDAR SOUD D W) niR GH LGRUHP HQR QR DYDR GRV
YOBRUHW GHFRREHIIEDY TXOEER X\ DERVRVERMV D EDUD GHWIXY P HARID

=RRP (W RSonR GHMIP LD D SR LP LGIEH RX DDWEP HQR @D FkPHID HP - UHDnR DRV REVARY QR
HASDR WGP HMRID2  YOBRUSDXOER DHWM S0P HAR p XP | DRUGH SRFHQEIHP QR 01} 0D
HP UHDInR DAMKGHAD DNOCHMHDFKP HDHRYREVARY

300 (W RSonR GHMP LD RV GAGFP HQRY @MIY @ FkP HDHP UHDbnR CRY REVARY QRHSDR ' D

PHP DIRP D HABRSonR XVDXP DUHDNR GHSRIAHQMIHP (RUP D) DED @ SRMonR DXDOGR YHRU
GHREVHYDoniR GRVREVARY

0 HX916&

6FOU_&RBUO DS ' S[HY (W RSonR GAMP LD TXH D HFRBD GR X\ UR IRLSODR
HP SUHIR @D [ HULLP HW H \WFQFD GH YL\XD DonR FRKHAGD FRPR &RBUO DS 2 0) 69 WP
LP SBP HQUED Diy R PRPHQR \RP HQM M RSonR TXH LQADT D D i WD GH HaonR GH \FUSW
PDMIWR FRP DOXPDV H LIrQADY PtQPDV GH MQB{H $SyV \BD LQADY DonR SRGH\H
RXBEHBAHURYG-P DVUATXMWRY GD YWXDT] DonRVHIXQERR V [HY PHRV HARBIGR YV

0 HX5H)GU
6PRRK * RADXG  (WBEHBFH R WAR 6P RRK SOUD VHJU R WAR DXOOGH WHGHIQ) H SRWDR
SHP LR P DRUWDDP R CRYREVIRY LBy VR SURFHAR GHUHGHIQ)
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SODHD &RP RHABNHDQIRWP XP FRP SRUIP HOR H DEP HOMARP R NIHD\RBE HQMI LBDH
QP FRP R NIGHID VR HQM LQE-BHIGHQM | RLFKTP DED GHINICHID DERIED ( QRXOQR DNICHID HA
SIADj NHD SUGASDO FRP SRUT\H FRP R XP D NICHD) | LD H D8y \XD CEHIDbnR FRP SRUD\H
FRPR XP D NIHD IQG-BHIEOM 1R SUPHIR FDR p GMI@D FRPR ' MM 3UMEZ H R
HIXQERDRFRPR' LMD ) LKO

5HR0NMR ( WWR QVSRQYHYDIXQVMEP DKRVHP S HY SOUD D NIGHID GH YIVXO] DoniR. TXDQER DHXY
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( W\EP DQKRYI RIIP. HFRBIGRY SRINXH HMR HQNHRY P OV X\ DERVHP DSIFD) H/0 XGWPtGD
H\DA@V GHIPDIHP SOD79 $@P G/ \IP DKRY SUAHHXMEHPAGRY SRAP VHUFRQLIXUDGRY
RAMRYSHR XV UR DADYPVARSonR 2 XWD
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2V IRQM/ DBAHQBERY DXL WP R AU WU CBHDY LOMADAYR QiR VHIER P XOBY
YH B/ FRP HQIED/ DAKDY QKDY GHRY QIR

D $UXYRIRQMHP QXQIHP /,3 BHHMOMIR FyQIRXVOER| Y\XOO] DonR QR IHI PHR
HARBLER FRP RHIXCR GHFDIR HTXHI RLARQMMER DSDMYGRM \RHP 0 DRBRISW

real T[30][30]

real P, x, L, Tinf, To, Teta, m

real _xi, _xf, _xn, _xp, _yi, _yf, _yn, _yp, _i, _j, _cor
L <- 0.184

Tinf <- 29.5

Xi <- 4.55

xf <- 27.6

_Xn <- 30-1

Xp <- (_xf-_xi)/_xn

yf <L

_yn <- 30-1

_yp < (_yf-_yi)/_yn
1

xf <- xf + _xp/4
_yf <~ _yf + _yp/4
REG STRE_ SV 0, 0, 0, O #Registro da instancia e tipo de ferranmenta de visualizacgédo

_ <- -1
para P <- _xi ate _xf passo _xp
i <- _i+l
<- 0
REG STRE_SV 0, 0, 1, _i # registro da vari avel contadora dos pontos em X

To <- 72.01223159*1 n( 0. 03815367* P+1) +Ti nf
Teta <- To - Tinf
M <- 0.5474*| n(0.9262*Teta+l) + Teta"2/(574. 0444*exp(Tetar2/132. 25))
+ 3. 5765
para x <- _yi ate _yf passo _yp
REG STRE_SV 0, 0, 2, _j # registro da variavel contadora dos pontos emy
cor <- 0
se (L-acosh(cosh(L*m) *(45.0-Tinf)/Teta)/nmpx e
x>L-acosh(cosh(L*n)*(60.0-Tinf)/ Teta)/ m entao

_cor <- 1
fimse
T[_il[_J] <- Tinf + Teta*cosh(n¥(L-x))/cosh(n¥L)
REG STRE_SV 0, 0, 3, _cor # registro que filtra os valores de T[x][y]
REG STRE_ SV 0, O, 4, T[_il[_J] # registro da vari avel principal
d 0 < 4+
finmpara

finmpara
fim
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#i f ndef C assesSVH
#define O assesSVH

#i
#i
#i
#i
#i
#i

<Cl asses. hpp>
<Control s. hpp>
<StdCtrls. hpp>
<For ms. hpp>
<ExtCtrls. hpp>
" Opend.. h"

struct ptoCM

{

I

char status_cor; // referente a vari vel _cor do pseudoc digo
fl oat pz; /1 coordenada z cal cul ada da visual i zagéo
GLubyt e pcor[4]; /1 cores RGBA utilizadas para cada ponto

cl ass Col or MapCl ass

{

private:
float mamior_z, nenor_z, xi, xf, xp, xn, yi, yf, yp, yn;
int i, J; /1 informam qual o ponto no nonento
pt oCM *pont o; /1 ponteiro a ser al ocado di nam canmente
publi c: [/ atributos publicos
GLenum pri m /] tipo de primtiva utilizada no Col or Map
/1 GL_LINE_LOOP ou GL_TRI ANGLES
bool bor da; /1 aresta comumentre faces visivel ou néo
/| métodos publicos
bool transcritor(TMeno *SMCod, TMenmp *SPCod);// Scr. Mat em=>Pseudo
void reg_faixa_cores(void);
void reg_cores(void);
voi d reg_var_xi(float _xi) {xi = _xi;}; /1 1 NLI NE
void reg_var_xf(float _xf) {xf = _xf;}; /1 I NLI NE
void reg_var_xp(float _xp) {xp = _xp;}; /1 I NLI NE
void reg_var_xn(float _xn) {xn = _xn;}; /1 1 NLI NE
void reg_var_yi (float _yi) {yi = _yi;}; /1 I NLI NE
void reg_var_yf(float _yf) {yf = _yf;}; /1 I NLI NE
void reg_var_yp(float _yp) {yp = _yp;}; /1 I NLI NE
void reg_var_yn(float _yn) {yn = _yn;}; /1 I NLI NE
void reg_ind_i(int _i) {i = _i;}; /1 1 NLI NE
void reg_ind_j(int _j) {i = g} /1 1 NLI NE
void reg_status_cor(char _status_cor) /1 1 NLI NE
{ ponto[i*(int)(xn+l) + j].status_cor = _status_cor; };
void reg_ponto(float zcoord);
bool al oca_pont os(voi d);
void desal oca_pont os(voi d);
int StrTok(TMenmo *str, int indice, AnsiString strbusca);

Ansi String Del Brancos(Ansi String str);
Ansi String Del All Brancos(Ansi String str);
Ansi String SubstVirgPto(Ansi String str);

voi d

tabelar _fil (TMemo *SMCod) ;



/| métodos que retornam val ores

f1 oat ret_var_xi(void) { return xi; } /1 1 NLI NE
fl oat ret_var_xf(void) { return xf; } /1 1 NLI NE
fl oat ret _var_xp(void) { return xp; } /1 I NLI NE
fl oat ret_var_xn(void) { return xn; } /1 I NLI NE
fl oat ret_var_yi(void) { return yi; } /1 I NLI NE
fl oat ret_var_yf(void) { return yf; } /1 I NLI NE
fl oat ret _var_yp(void) { return yp; } /1 1 NLI NE
fl oat ret_var_yn(void) { return yn; } /1 I NLI NE
pt oCM ret_ptoCMint i, int j)

{ return ponto[i*(int)(xn+l) + j]; } // INLINE

extern Col orMapClass *CM // instancia de uma ferranmenta Col or Map na RAM
extern bool SV_CM

F $UXYR& FSS @OXQA@AEHATHWDWMDVH A VHP SIRIUPDY/ |3

#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "Excecoes. h"

I1--

#pragnme package(smart_init)

doubl e mat h_erro;

bool

DEPURACAO = f al se;

char *tabel a_excecoes[] =

{

"<OK>: Sem Erros!",

"<SI NTAXE>: Erro CGeral de Sintaxe!",

"<SI NTAXE>: Erro de Parenteses, Chaves ou Col chetes n o Bal anceados!",

" <SEMANTI CO>: Erro por Express o ou C digo Inexistentes ou Inv |idos!",
"<ALOCACAC>: Erro na Aloca¢c o de Memrial",

"<| DENTI FI CADOR>: Erro no None ldentificador de Vari vel, etc.!",

" <CRI ACAO DE | DENTI FI CADOR>: Erro na Tentativa de Cria¢c o de Vari vel!",

"<Dl MENSAO>: Erro no Tamanho de Vari vel na Memria. Tamanho Fora de Faixal!",
"<ATRI BUI CAC>: Erro na Tentativa de Avalia¢c o de uma Vari vel ou Atribuic o de

Val or a uma Vari vel!",

"<LABEL | NEXI STENTE>: Erro na Chanamda de Linha n o Rotul ada!",

"

<LABEL REPETIDCO>: Erro em C digo com Mais de Ura Ccorréncia do Mesno R tulo!",

"<OVERFLOW DE PI LHA>: Erro pela Utrapassagemdo Limte Superior de Pilha!",
" <UNDERFLOW DE PILHA>: Erro pela U trapassagemdo Limte Inferior de Pilha!",
" <EXTENSAO | NVALI DA>: Erro no Nome de Arquivo. Extens o Inv lidal™",

"<CRI ACAO DE ARQUIVO>: Erro na Tentativa de Criar um Arquivo!",

"<ABERTURA DE ARQUIVO>: Erro na Tentativa de Abrir um Arquivo!",

" <CABECALHO EM SCRI PT MATEMATI CO>: Erro no Cabecal ho do Script!",

" <PARAMVETRI ZACAO | NCOVPLETA>: Erro na Quanti dade de Arqggunentos!",

"<REG STRO DE VI SUALI ZACAO>: Erro pela Falta de Registro de Dados!"

I

/1 mostra uma nmensagem de erro conforne um codi go passado
void mens_erro(int erro, char *pronpt)

f(erro)
Appl i cati on->MessageBox(t abel a_excecoes[erro], pronpt, MB_OK);

el se

Appl i cati on->MessageBox(t abel a_excecoes[erro], "Sem Erros", M3_DEFBUTTONL);
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#i fndef arv_avl 2H
#define arv_avl 2H
/*
i dxvar e cal cul ado com base no none (string) da vari vel
Sao consi derados somente os 4 (quatro) prinmeiros caracteres
Assim 1lo. caractere na faixa de A .Z, a..z e o caractere de ' _
(53 possivei s sinbol os)
20., 30. e 40. caracteres na faixa de A .Z a..z,' ' e 0..9
(63 possjveis caracteres por posicao)
Temos umtotal de mais de 53*63*63*63 = 13.252.491 indices
de identificadores, sendo que unma matriz ocupa um nico indice
sao mais de 13.252.491, porque podenps ter vari veis usando
somente um caractere, ou sonente dois, ou somente trés, ou todos
0s caracteres da string
exenpl os:
ABE1 = lo. = 65, 20. = 66, 30. = 69 e 40. = 49

*/

#define STRI NGT 0x00 // bin = 0000 0000 n o inpl enent ada
#define DOUBLE 0x01 // bin = 0000 0001

#define MXSTRING 0x80 // bin = 1000 0000 n o inpl enent ada
#define MXDOUBLE 0x81 // bin = 1000 0001

/1 definicao de tipo
t ypedef unsigned char UCHAR
typedef unsigned int ULINT

class uvars // CLASSE QUE CONTROLA UM NO NA RVORE

{
private: // atributos privados
ULI NT i dxvar; /lindice da variavel e chave de busca da arvore
void *p_dado; //valor da variavel
ULINT *inmatr; //tabela de fatores. Conversao de indices de natrizes
ULI NT di mensao; //quantas di mensoes tema matriz da esquerdap/direita
ULI NT tam /1 tamanho em bytes do el enento na nenoria

UCHAR tipo_var; //xyyyyyy0 = string onde x: x=0 singular ou l=nmatriz
/1 os bits y nao inportam
/1 xyyyyyyl=nunerica onde y=(0 ou 1) e x idem anterior
/1 os bits y permtem subtipos (int,real sinples,etc)
/1 x0000001=doubl e em | i nguagem C
/1 exenpl os: 00000001 nunero doubl e sinples

/1 10000001 = matriz de doubles
/1 00000011 = (poderia ser) float sinples
/1 10000011 = (poderia ser) matriz de floats

public: // servi os p blicos
i nt config_var(void *, UCHAR ULINT, UCHAR *)
void *retorna_var(void)
ULI NT retorna_idx(void);
UCHAR retorna_ti po(void) { return tipo_var; }
ULI NT retorna_tan(void) { return tam };
ULI NT retorna_din(void) { return dinensao; }
ULINT retorna_imatr(ULINT i) { return *(imatr+i); };
void atribui_var(char *, ULINT);
/1 void nens_erro(int);
bool copie(uvars *, uvars *, ULINT, ULINT *)
bool salvar_var(uvars **, uvars *, ULINT ndi =0, ULINT *di =NULL)
void desal oque_ptr_di nensoes(void);
/1 fun Oes auxiliares de uso da classe arv
void renove_no(uvars *)
i nt conpara(uvars *, uvars *)
/1 bool alguma_funcao_trav(arv_t); // ativar quando necess ria



#define arv_t uvars *
class arv // CLASSE QUE CONTROLA A RVORE UTI LI ZADA PARA MAPEAR | DENTI FI CADORES

/1 atributos privados

arv *arv_|, *arv_r;
short arv_b;
arv_t arv_p;

/1l void *tag; // canpo de livre uso (usado para o ptr de um canpo p_dado em
arv_t)

/'l servicos privados
bool arv_ins_bal anceia(arv **, arv_t, bool *);
i nt arv_del _bal ancei a(arv **, arv_t, bool *, bool *);
void arv_del bal ancei a_aux(arv **, bool *, arv **, bool *);
void arv_bal _L(arv **, bool *);
void arv_bal_R(arv **, bool *);
/1l ponteiros de servicos privados e auxiliares

public: // servicos publicos
arv(void); // construtor da classe rvore
~arv(void); // destrutor da classe rvore

arv *retorna_l (arv *);
arv *retorna_r(arv *);
arv_t retorna_p(arv *);

voi d arv_init(arv **);

arv_t arv_busca(arv **, arv_t);

bool arv_inclui(arv **, arv_t);

i nt arv_elimna(arv **, arv_t);

voi d arv_desal oca_arvore(arv **);

//bool arv_trav(arv **); // ativar quando necess rio
i
#endi f

H $UXYRABHDBR K GFRDIHCEHIRIP XOUR XQAEGEH TXHARQMRD DY CEUAHmE} HY
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#i f ndef Tel aSai daVi sH
#def i ne Tel aSai daVi sH
I e
#i ncl ude <d asses. hpp>
#i ncl ude <Control s. hpp>
#i nclude <StdCtrls. hpp>
#i ncl ude <For ns. hpp>

#i ncl ude <Menus. hpp>

#i ncl ude "mwaj peg. hpp"
#include <ExtCtrls. hpp>
#i ncl ude " Cpen@.. h"

#i ncl ude <Di al ogs. hpp>
#i ncl ude <Buttons. hpp>
#i ncl ude <ContCtrls. hpp>
#i ncl ude <Tool W n. hpp>

class TfrnWVisualizacao : public TForm

{
__publi shed: /1 | DE- managed Conponents
TPopupMenu *mmuPopl magem
TMenul tem *mmuPopAbrirl magem
TMenul tem *muPopSal var | negem
TMenultem *NL1;



TMenul t em
TMenul t em
TMenul t em
TMenul t em
TMenul t em
TMenul t em
TMenul t em
TMenul t em
TMenul t em

*N2;

*muPopl nprim rl magem

*muPopSai r daVi sual i zacao;
*muPopFechar | magem
*muPopPri nt er Set up;
*muEscal adoFr anebuf fer;

* muPopPr opor ci onal ;
*muPopDesf or nat ada;
*muPopPr eencher Pagi na,;

TMenul tem *mmuPopRenderi zar;
Tl mage *Popl magem
TI mage *i cone;

TOpenDi al og *PopAbrirDi al ogo;

TSaveDi al og *PopSal vaDi al ogo;

TPrint Di al og *PopPrint;

TPrinter Set upDi al og *PopPri nt er Set up;
TTool Bar *BarradeTi tul o;

TSt ati cText
TSplitter
TSplitter
TSplitter

TTi mer *Tinerl;

TOpenGL *OpenGLl,

TPanel
TEdi t
TEdi t
TEdi t

*Panel 1;
*edt X;
*edt;
*edt Z;

*Ti tul o;
*Splitterl;
*Splitter2;
*Splitter3;

TG oupBox * G oupBox1;

TBi t Bt n *edt Xc;
TBi t Bt n *edt Yc;
TBi t Bt n *edt Zc;

TG oupBox * G oupBox2;

TBi t Bt n *edt Xa;
TBi t Bt n *edt Ya;
TBi t Bt n *edt Za;

TG oupBox *G oupBox3;

TBi t Bt n *edt Xup;
TBi t Bt n *edt Yup;
TBi t Bt n *edt Zup;

TBitBtn *edtDel t a;

void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall
void _ fastcall

muPopSal var | magenmd i ck( TObj ect
muPopAbrirl magend i ck( TObj ect
muPopFechar | magend i ck( TObj ect *Sender);
muPopSai rdaVi sual i zacaod i ck( TOoj ect *Sender);
muPopl npri m rl magenCl i ck( TQobj ect *Sender);
muPopPri nt er Set upd i ck( TObj ect *Sender);
muPopPr opor ci onal d i ck( TObj ect *Sender);
muPopDesf or mat adad i ck( TObj ect *Sender);
muPopPr eencher Pagi naCl i ck( TObj ect *Sender);

For mActi vat e( TCbj ect *Sender) ;

For mResi ze( TObj ect *Sender);

FormCl i ck( TObj ect *Sender);

For mPai nt ( TObj ect *Sender) ;

Ti mer 1Ti mer ( TObj ect *Sender) ;

For mCl ose( TObj ect *Sender, TC oseAction &Action);
Titul oDbl A i ck(Thj ect *Sender);

*Sender) ;
*Sender) ;

edt XEnt er (TCbj ect *Sender);
edt XcKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt YcKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt ZcKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt XaKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt YaKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt ZaKeyUp( TObj ect *Sender, WORD &Key, TShiftState Shift);
edt XCl i ck(TCbj ect *Sender);
edt YC i ck(TCbj ect *Sender);

/] OBJETO QUE REPRESENTA A JANELA DE VI SUALIZA O



void _ fastcall edtzdick(TObject *Sender);

void _ fastcall edtZupKeyUp(TCbject *Sender, WORD &Key, TShiftState Shift);
void _ fastcall edtXupKeyUp(TCObject *Sender, WORD &Key, TShiftState Shift);
void _ fastcall edtYupKeyUp(TOhject *Sender, WORD &Key, TShiftState Shift);
void _ fastcall edtXcdick(TOoject *Sender);

void _ fastcall edtXad ick(TOoject *Sender);

void _ fastcall edtXupCdick(TObject *Sender);

void _ fastcall edtDeltad ick(TObject *Sender);

/1 eventos do conponente OpenGL

void __fastcall OpenGL1GLInit(TChject *Sender); // METODO APRESENTADO A SEGUI R
void __fastcall OpenGL1GLPaint(Tbject *Sender); // METODO APRESENTADO A SEGUI R
void _ fastcall OpenGL1Resize(TCbject *Sender); // METODO APRESENTADO A SEGUI R
void _ _fastcall OpenGL1d ick(TOhject *Sender); /| METODO APRESENTADO A SEGUI R

private: /1 User decl arations
public: /'l User declarations
__fastcall TfrnVisualizacao(TConponent* Oaner);
void _ fastcall ChamaPopAbrirl magem TObj ect *Sender);
void _ fastcall ChamaPopl nprimrlmgen(TCbj ect *Sender);
void _ fastcall ChamaPopPrinter Setup(TObj ect *Sender);
/1 servi os rel aci onados ao conponente OpenGL OpenGL1l
void _ _fastcall DisplayOojetos(void); /| METODO APRESENTADO A SEGUI R

ext ern PACKAGE TfrnVisual i zacao *frnVi sual i zacao;
extern GLdoubl e xc,yc, zc, xa,ya, za, Xup,yup,zup;

extern G.float xleft,xright, ybottomytop, znear, zfar;
extern G.float pfovy, pznear, pzfar;

extern GLfloat x_scale, y _scale, z_scale;

| 7URR@RDINYRE  FSS TXHOBWHBRPPRRD spl ayOoj et os() RTXOp
P HP BLIR @ FDWH CGH | RUP XOUR @D XQAEEH TXH FRQURD DV CRUAHQIES} HY (D NigHD CH
YIVKDD DonR (VM P PIRCR |RL FUDER VHIXQER XP DORIMYR SOUD \WAHU XP D P DBD GH
SRQRVHP XP JUGHXEEHBAGR SODR&RBUO DS

void __fastcall TfrnW sualizacao:: D spl ayCbj et os(voi d)

if(CVM // existe una instancia de Col or Map
{ /1 cria a nal ha do Col or Map
/] CM>ret_ptoCMx,y); // acesso a um ponto do Col or Map

int i, j, xn, yn;
float x, y, dx, dy;

/1 captura dados do objeto da classe visualizadora

i f (Aval - > muMal haPont os- >Checked) CM >pri m = G._PQO NTS;

i f (Aval - >rmuMal hali nhas- >Checked) CM >prim = G__LI NE_LOOP;
i f (Aval - >muMal haFaces- >Checked) CM >prim = G._TRI ANGLES;
CM >borda = Aval - >muBor daConparti | hadaApar ent e- >Checked;

X = CM>ret_var_xi(); /1 marca valor inicial para o eixo dos Xx
xn = (int)CM>ret_var_xn(); // marca quantidade de pontos em x

dx = CM>ret_var_xp(); /] taxa de varia 0 emXx

yn = (int)CM>ret_var_yn(); // marca quanti dade de pontos emy

dy = CM>ret_var_yp(); /l taxa de varia o0 emy



for(i=0; i<xn; i++) // cria a superficie a ser visualizada — todos os pontos

{

y = CM>ret_var_yi(); /1 marca valor inicial para o eixo dos y

for(j=0;

j<yn; j++)

[/l faz a face inferior esquerda (G._TRI ANGLES) ou faz quadril tero
/1 ciclo de constru o sentido antihor rio
gl Begin(CM>prim;

/1 prineiro ponto da face inferior emum plano xy
/1 ponto inferior esquerdo emum plano xy
gl Col or 4ubv(CM >ret _ptoCMi, j+1).pcor); /1 COR
gl Vertex3f (x, y+dy, CM>ret_ptoCMi, j+1).pz); /1 PONTO
/1 segundo ponto da face inferior emum plano xy
/1 ponto superior esquerdo emum plano xy
gl Col or 4ubv(CM >ret _ptoCMi, j).pcor); /1 COR
gl Vertex3f(x, y, CM>ret_ptoCMi, j).pz); /1 PONTO
if(CM >prim == GL_TRI ANGLES)
i f (CMt >borda) gl EdgeFl ag( G._TRUE) ;
el se gl EdgeFl ag( GL_FALSE) ;
if(CM>primr=GL_LINE_LOOP) // quadril tero, nmais umvértice
{ /] terceiro ponto da face de umquadril tero
/1 ponto superior direito emum plano xy
gl Col or 4ubv(CM >ret _ptoCMi +1, j).pcor); /1 COR
gl Vertex3f (x+dx, y, CM>ret_ptoCMi+1, j).pz); /1 PONTO
}
/] terceiro ponto se face triangular inferior emumplano xy ou
/1 quarto ponto se face de umquadril tero
/1 ponto inferior direito emum plano xy
gl Col or 4ubv(CM >ret _ptoCMi +1, j+1).pcor); /1 COR
gl Vert ex3f (x+dx, y+dy, CM >ret_ptoCMi +1, j+1).pz); [/ PONTO
if(CM>prim== GL_TRI ANGLES) gl EdgeFl ag(G._TRUE) ;

gl End() ;

/1 faz outro triangulo (se GL_TRI ANGLES) para conpletar um quadril.
i f(CM>prim=G._LI NE_LOOP)

{

/1 ciclo de constru o sentido antihor rio
gl Begi n(CM >prin;
/1 prineiro ponto da face superior emum plano xy

gl Col or 4ubv(CM >ret _ptoCMi +1, j).pcor); /1 COR
gl Vertex3f (x+dx, y, CM>ret_ptoCMi+1, j).pz); /1 PONTO
/1 segundo ponto da face superior emum plano xy

gl Col or 4ubv(CM >ret _ptoCMi +1, j+1).pcor); /1 COR

gl Vert ex3f (x+dx, y+dy, CM>ret_ptoCMi+1, j+1).pz); [/ PONTO
i f(CM>prim == G_TRI ANGLES)
i f (CM >borda) gl EdgeFl ag( G._TRUE) ;

el se gl EdgeFl ag( G._FALSE) ;
/1 terceiro ponto da face superior emum plano xy
gl Col or 4ubv(CM >ret _ptoCMi, j).pcor); /1 COR
gl Vertex3f(x, y, CM>ret_ptoCMi, j).pz); /1 PONTO

if(CM>prim== G_TRI ANGLES) gl EdgeFl ag( G._TRUE) ;
gl End();

y += dy;

}

X += dx;



J

Vo

K

Vo

7TUARQRODIYRE  FSS TXHIBUWHODRPPR®R OpenGL1GLI nit () RTXD0p
P HP EIR @ FDWH GH | RUP XOUR @D XQAEH TXH FRQURD DV CRUAHQIEE} HY (D NigHD GH
YI\XDD) DonR

id _ fastcall TfrnmVisualizacao:: OpenG.1GI nit (TOoj ect *Sender)

gl Enabl e( GL_BLEND) ;
gl Bl endFunc( GL_SRC_ALPHA, GL_ONE_M NUS_SRC_ALPHA) ;
gl ShadeMmbdel (G._SMOOTH) ; /1 estilo de renderiza o inicial

7TURKRARDIXNYRE  FSS TXHDBWHIDRP pRAROpenGL1GLPai nt () RTXOD
P HP EUR FDXHGHI RP XOUR GDXQAEEH TXHARQURD DY CEUAHING}: H/QDNIGHID CH
YOO DonR

id __fastcall TfrnVisualizacao:: OQpenG.1G Pai nt (TCbj ect *Sender)

GLfl oat dist_xyz=30.0; //sqgrt((xc-xa)*(xc-xa)+(yc-ya)*(yc-ya)+(zc-za)*(zc-za));
gl O ear (G._COLOR BUFFER BI T);

gl Loadl dentity();

gl uLookAt (xc, yc, zc, xa,ya, za, Xup,yup,zup);

// plota se necess rio os eixos X, Yy, z
i f (Aval - >$MmuXONOFF- >Checked)

gl Begi n( GL_LI NES) ;
gl Color3f (1.0, 0.0, 0.0); // X - RED
gl Vertex3f (0.0, 0.0, 0.0);
gl Vertex3f(dist_xyz, 0.0, 0.0);

gl End();

}
i f (Aval - >MmuYONOFF- >Checked)
{
gl Begi n(G._LI NES) ;
gl Col or3f (0.0, 1.0, 0.0); // Y - GREEN
gl Vertex3f (0.0, 0.0, 0.0);
gl Vertex3f (0.0, dist_xyz, 0.0);
gl End();

i f (Aval - >MmuZONOFF- >Checked)

gl Begi n( GL_LI NES) ;
gl Color3f(0.0, 0.0, 1.0); // Z - BLUE
gl Vert ex3f ( 0.0);
gl Vert ex3f ( di st _xyz);

gl End();

oo

0.0, O.
0.0, O.

gl Scal ef (x_scal e, y_scale, z_scale);
Di spl ayOhj et os() ;
gl Fl ush();



L 7UHHKR R DIAYR & FSS TXHBWHWHMWR PpWER OpenGL1Resi ze() RTXDOp
PHP BR @ FDWH GH IRP XOUR D XQAGEH TXH ARQARD Dv CEBUHAHLb} H/ (D NIcHD GH

YI\XDD) DonR

void __fastcall TfrnW sualizacao:: OpenG.1Resi ze( TObj ect *Sender)

{
gl Viewport (0, 0, OpenGL1l->Wdth, OpenG.1l->Height);
gl Matri xMode( GL_PRQIECTI ON) ;
gl Loadl dentity();
i f (Aval - >muOr t ogonal - >Checked) /1 vista ortogonal
G.fl oat aspecto = 1.0; //(GLfl oat)Open@1->W dth/(CGLfloat) OpenG.1->Height;
if (aspecto <= 1.0)
gl Otho(xleft, xright, ybottom ytop/aspecto, znear, zfar);
el se
gl Otho(xl eft, xright*aspecto, ybottom ytop, znear, zfar);
}
}
el se /'l perspectiva
GLfl oat aspecto = (G.float)OpenG.1->Wdth/(G.float) OpenG.1->Hei ght;
gl uPer specti ve(pfovy, aspecto, pznear, pzfar);
}
gl Mat ri xMode( GL_MODELVI EW ;
gl Loadl dentity();
}

M 7UHRR QR DDUOR & FSS TXH CBUAHQD R Pp\RAR OpenGL1d i ck() R TXOOp
P HP EUR (D RIWWH GH | RPP XQUR @D XQAIH TXH FRQMRD DV CRHRL} HY/ QD NiGHD) GH

YINXO) DoniR

void __fastcall TfrnM sualizacao:: QpenG. 10 i ck( TObj ect *Sender)

frnVi sual i zacao- >Hi de() ;
frnVi sual i zacao- >Show() ;

}
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