KDWLV 0 W\IQJ" 7KH ' \ (DP LRV

) LRP VIKH CERYH GHVFUSVIRQ Z H EHILQ VIR XQGHUWIDQG VKDARUI DQF J DUGHQQ)
1\ UHDOODO CERXW WH EIRBILFDOHFR W WHP ) RUJDUGHQQ) VRZRIN ZH GHHG
VR | HHG DQG GAYHBS VWH HQUH VRO RFGZHE  DQLQMUUFDR R P XWDOO
FRASHUDAR) P LFLR RWDQVPV 7 KLY LV D UHDVYH® QHZ XQGHUWDQEQ | RU
EIRRIMV 2 Q0 LOQVKH @MW HZ GHFDGHV KDV VKHU XQGHOMDQEQ) R HFR

A WHP V JURZ Q 5XGRD 6 WQHU ZKR | RXQGHG ELRG\ (TP LFV  DQAFLSDWG VKLY

| .QEQ) PDQ\ HDWEH RIHE\ SRIQAQ RXW WH P SRUDFHR VRO IOH
LQMCPVIRQY DQG VKH | DUP DV D FRP SBMH RUUDQVP 6 R GRZ VIKDWELRBI\ KDV
FDXIKWXS VR 6 VMGHU ZK\ GR ZH WIDERQAQXH Z VK D GMAPASLDAVIEH R
ELIRG QP LFV' %-FDXVH 6 V.GHU V BVARQY UHYHDBIG P RUH VIKDQ MKW WH
IPSRUDGFHR HFRBJ\ 6 V.GHU DOR SURSRVHG D SKIBRVRSK\ VKDAH SDLQY Z KD
IV @ H DG KRZ MNMQ) EHQIV LOMU BIDW

[ WV VKICN | RUD P RP HOMPERXWKRZ Z H DS SLIRDFK DG VROH SLREGPV 7 KH

P RGHUIQVHHO IF DSS.ROHK IV VR GVHRW YH SLREGP LR P DQDIHDE® SIHAHV
DG VKHO VROH VWH SIHHHV 7 KH SLIRFHVVIV RRHR LHGKFVIRQWP . 9XWGERHY LW
DZD VZRWN' : KDAMKESSHYV U VKHVXP R VKH SDUV KDV Gl HIHQAT XDDNHV
| URP DOWKH QNV® SIHFHV' |, | ZH P DNHVKDMHUIBRU ZH DUH RYHURRNQ) VKH
KROMEF DSSLRDFK $ QG M(FH EIRBRILFDOA WP VDUHWRFRP S  ZH UHDOO

HHG D KRDME XQGHIMWDQEQ)

.1 ZHZ DOV RIXQGHUWDQG QNQ) VA WPV Z KDWY W WDAZ H GHHG VR WG, *
KDY IW WDAMHSDUDMY VIKH @MQ) DQG VKH GRQ IMQ)” 7KWV IVE\ QRPHDQVD
VULYLDOT XHWIRQ EXWKDV UDJHG ECFN DQG | RWK LOQVKH VFLHQM LE FRPP XQW

7KHZD. ZHVKIQN DERMRXUZ RUG LV DI XGPVIRQR  KRZ Z H VIKLON VKH Z RUTS
RXJIKW REH DV\HP EGIG 7 KRP DV.. XKQI RUP HG VKH GRARQR D VFLHQM LF
SDDGIP D FROMHOMRQR FREFHSW YDOHV WFKQTXHV HVE VKDUHG B\
VIKH VFLHQM LE FRPP XQW 7 KHVH VKDUHG FRGFHSW DUH XVHG CRAMNKE
VAHQMMAY EXW WLRXIKRXWRFLHW DVDZ D VIR VKION DERXWSUREGP V DG
VROMRQY 7 KH LQ OHQFH LV \R VXEVBI VKDAZ H R VWHQ GRQ WUHDT H KRZ RXU

H SHAVIDARQY DUH FRBUHG B\ VIKH SUHYDLOQ) FRGFHSW ) RUH DP S VKH
9LFVRUDQV ZHH HDPRIHG R VIKHU LQGXWILDOUHYROWIRQ DQG WUXFVKUHG VKHU

VIKLONQ) DURXQG VKH P RGHOR  LDLRDGY P DVVSURGXFVIRQ DQG KHDYL LQGXA
, QRXUUMPH VKHUMVHR VIKH FRP SXWHU KDV ELRXIKWD QHZ SDIDGLIP VRPH

ZRXG@ WAQG VR | RUP XOWH DOSLREGP V DQG REVHUYDARQY DV 14 RIP DARQVKHRU



$ QG P RGHUQDIH KDV ELRXIKWD GHZ VMAR SUREGPV : HDUHPRH IZ DH QRZ
R VKH GDQIHU SRHG E\ F@P DM FKDQIH VSHALHY H WGPVIRQ DG HFRBRILFDO
GHWUXPVIRQ 7KLY LQWWUQ KDVVKHEHIIQQQIVR DQHZ SDUDAIP  RQGH VKDW
UHTXLHV D UDGLFDOVKL WIQVKINIQ) DQG YDOHV 3DUAR VIKH GHZ SDUDALIP FRX@
EH FDOE D KROME ZRUBYIHZ  VIKH Z RUTS LV DQLQAI LDWHG Z KRB LDVIKHU VKDQ D
GV\RFIDWG FROGVIRQR SDUN DQG MWDOR LGFOGHY ZKDW) UMKR &DSLD
GHVFUEHV DV GHFS HFRRJ\ ' HHS HFR®ILFDODZ DUHGHVVUHFRI Q] HV VIKH

| XQGEDP HQMDOLQMUGHSHQGHGFH R DOSKHQRP HQD BG VKKH | DFW WDAZ H DUH DOO
HP EHGGHG LQ DQG X@WP DAY GHSHQGHOMRQ VIKH P\ FAFDOSURFHVAAV R QDVUH

' HES HFR®J\ UHFRIQ] HV VIKH LONIQUE YDOH R DO EHQIV DG YIHZV

KXP DQV DV NWWWRGH SDUNEX@U WUDQG LOVKHZHE R @ H

2 HWKLQ) ZHFDQWVD. @M VKLQIV DUH LQD SUIRFHVV
R FKDQH $VIQVWKLY SIEVWUHR DI GZHU VKH DUH LQ
D FROMDQASLRFHVVR FKDQIH  JURZIQ) P DAXUQ)
DQG GQJ RMHUMP H 6 HHQ) @ HDV G @P LE LV FUXFLDO
VR UHFRIQ] LQJ ZKDMWLY 5 HOXPMRQMWALHGRH LV

| REXVHG RQVINQ) DVHTYXHEFHR  VKRUMMAP
VDSVKRW VKHQ DV\HP EQQ) VKHP LQMR DVHTYXHGFH |, V
VKLV DSSURDFK DGHTYXOM' 3HLKDSV VIKH SLHFH P HDOP RGHOVHUYHV VIKH QDU BRZ
SXUSRWH | RU Z KLIEK VIKH VFLHQMAAKDY GHYHBSHG LW YMWMKRX@S EH QR VXUSUMH
VR UHDT H VRDAMHGXPVIRQWP LY LGKHUHQ® XQDAM O\ L) W HHY O\H

VRP HVKLQ) LV P VNQJ Ll Z H DUHQ WERRN.Q) DA YiH Z KR®I SIEVUH

+HH VDQRKHUH DPS®I  ZKLFK SIFVKUH LV VIKH DS SBY' $ QZHU DOEl VKHP
7 KH DS SB! WWHHJIRAV VKLRXIK DOTKHVH WIIHV Rl JURZIQ) | GZ HUQ)



SLRGXAQ) | IXMDQG VHHG DG JRQJ GRP DM RUZIQMU |, VVKHIHDQ RQH
WD H VKDAUHSUHVHQW  DSSBIHVV" 1 R EHFDXVH Z H KDYH VR FDUW VKH
VIKRXAIKWR  DO@KHVH WIDJ HV RFFXUWQ) DAGLI HUHQASRIQNV QWP H ZKHQZH
VIKLON DERXWDQ DS SB VWHH 6 R VKH FRFHSWR VIKH DSSBI (DWUH  UHDOOFDQ
RQD H MMQRXU P DILCDARY 6 VGHU UH HOV VRVKH  DSSBI QHVVFRGFHSW DV
DQ DUFKHWSH  VKH I XQGEOP HQ/DOLGHD WIQEQ) EHKLQG DO@KRVH SDUMDO

H P S®N VIKDAZ H FDQRQD VHHRGH DADWIP H © WK RXU LP DILCDARQ ZH WIUW
VR JDLQ DOXQGHUMDQEQ) R VIKH KXP DQ V URB! LQJDUGHQAQ 1 DIUH SURFHHGY
RHUMP HVR | RIP @MQJ \A WHP V' %6MDVAUH L GRACE®! VIR DQAELSDH DG SOQ
DKHDG 6 R KXP DQLP DILCDARQ FDQ DV\MV WH SLRFHVVE. SURNGLQ) FRQFLRXV
SO DL GLHAIRQ

7RZDUG DQ 2 SHQ 3KIBRVRSK\

2 XUZD R XQ@EHMDQEQ RUSKIRRSK. H HUVDQUWHIQ OHFH  VKHZD,

Z H VIKLON DERXWRXU Z RUTS LV D | XGPVIRQR KRZ Z H VIKLON VIKH Z RUTS RXIKW WR/EH
DV\HP E®IG 7 KRP DV.. XKQ WG VKH GRARQR DVFIHQM LIF SDUDGIP D
FROMACIIRQR FRGFHSW YDOHV WFKQTXHV HVE VKDUHG B\ VKH VFLHQM LF
FRPP XQW 7 KHVH VKDUHG FRIFHSW DLH XVHG QRAMNKAME\  VALHQMMAY EXW
VIKURXIKRAWVRFLHW DV D Z D, VR VKON DERXWSLRE®P V DG VROMIRYY 7 KH

1Q OHGFH LV \R VXEV®I VKDAZ H R VHQ GRQ WUHDT H KRZ RXUH SHAVIDARQY DLH
FRRUHG E\ ViKH SUHYDIOQ) FREFHSW ) RUH DP S VIKH 9 LFVRUDQY Z HH

HDP RUHG R VKHLU LOGXWILDOUHYROVIRQ DQG WUKFVXUHG VKHLU VKIONIQ) DURXQG
VKH P RGHOR WDL@RDGV P DVVSLRGXPVIRQ DQG KHDW LGB, QRXUVIPH VKH
UVHR VIKH FRP SXWHU KDV ELRXIKWD GHZ SDUDGLIP  ZH VHQG VIR | RUP X@WWH DOO
SLREGP V DQG REVHUYDRQY DV L RIP DARQVKHRU. $ OBKHVH SDUDGLIP V VWUKH
RUIDOH' 1 R VKH DUH NOMWERRLQ) DV WH VDP H REVHUYDARQY Z VK D Gl HUHQWY
SHUVSHPVIVH

© HDUHPRHDZDHQRZ QZ SIREGPV GDQIHW SRHG E\ FIP DM FKDQIH
VSHALHV H VIKGPVIRQ DQG HFRBI LFDOGHWUXFVIRQ 7 KLY LQVKUQ KDV VIKH
EHIIQQVR DQHZ SDIDGIP  RGH VKDMHTXUHV D LDGFDOKL WIQVKIGNQJ
DQG YDOHV 3DUAMR VIKH QHZ SDUDGLIP FRX@ EH FDO|E D KRDME Z RUTGYIHZ
VIKDW YWH Z RUTS 1V DQLQAI LDWHG Z KRB LDVIKHU VIKDQ D GIV\RALDVMG FROVIRQR
SDUNV  ZKDW) UVNR &DSUD GHMFUEHY DV GHES HFRRJ\ ' HFES HFR®ILFDO

O DUHGHVVUHFRIQ] HV VKH | XQGEDP HQDOLQMUGHSHQGHEFH R DOSKHQRP HD
DQG VKH | DPW WDWZ H DLH DOEP EHGGHG LQ DG XOP DM® GHSHQGHOMRQ VKH
R\ FOFDOSLRFHVAHV R QDWW ' HES HFRBJ\ UHFRIQ] HY VKH LQMAUQUE YDOH R
DOV EHQIV DQG YIHZ V KXP DQV DV NKAWRGH SDUNEX@U DG LQVKH Z HE R
aH



$VDQH DP SB FRMMGHUKRZ Vi WP V H KIEWFRP SBf W LQZ D\ V VKDAZ RX
QRAKDYH EHHQH SHAWAG :  H FDQ GHMFUEH VIKH FKHP LFDOFKDUDFVHUMAEY R
FDLERQ K\ GLRIHQDQG R \ JHQDVRP V' 9%64NZ RX \ RX NQRZ VKDAZ KHQ
DVAHP EGIG LQ/R VXIDU P RBFXGN VIKH DJ.J UHI DARQVIDAMY \Z HHW 7 KH A VWP
KDV D QHZ FKDLDPVHLME VKDAZ DV QRAREYLRXV LQVIKH SIHFHV |, WKDV EHHD
VXJJ HWHG VKDAMXFK FKDLDPVAUMAEY DUH - LGKHUHQW LQVKH FRP SRGHQW 7 KDW
IV ZHFRX@ VD VKDV WH GH IOVIRQ R VKH DVRP V LGFOGHV VIKH SURSHUN VKDV
VIKH. FRX@ | RIP VIXJDUP RBFX®N , WMQ W RRKDUG VR VHHVKH SUREGP KHUH
GRHV VKDAP HDQZ H DOR KDYH VR H SDQGVKH GH LIQVIRQ VIR LGFOGH VIKH
SLRSHUV R | RUPLQJ SLRMQY | DV DQG HYHU. RKHUNQG R PRBFX®!' , | \R
VKDW D GH L.QVIRY VKDAZ RX@ VZNH | DU P RUH VRKDQ DQHGR\ F&SHGLD VIR Z UV
6XFK D GH LQVIRQ LV \R RIHEGZ QVKDMWEHFRP HV XVHOBMVDQG D VRUAR
FLLFX@U DUIXP HQWV, URQFDOO* RGHOV 7 KHRUHP XVHV | RUP DO RILF VIR SLRYH
VKDARCH FDQ GiYHU GHYHES D FRP SBMH GILFDOA WHP © KHQ BRILF VWIHV VIR
H SOIQHYHU VKIQ) WAWMOODLOY VR EH CE®! VR | XOOH SOLQ IWHOD

6 R VKH UHGXPIRQMDS SURDFK. KDV LAKHUHQAMIP W DQG Z LO@MWRP H BIYHO | DLO
VIR SURYLGH D FRP SBMH DQG DGHTXOM H SDODARY : K\ VKHQLY IMAVR SRSX@U
VKDMWGRP LDV \FLHQA LF VRKIQNIQ)™" 94-FDXVH @H P RAR RXAUVHFKCRBI\ LW
IV YHU. XVH XOPRMR VKHWIPH , | RGHWIHVVRVROH DSUREGP WLV R VWHQ
KHSI XO/R EUHDN MWGRZ QLOMR P DQDIHDE®! SRUMRYY 2 | FRXUMH DG HUHQW
SHUWVRQFRX@ YLHZ VIKH SLREGP LQD Gl HHQAZD.  EUHDNIQ) IWQ/R D

GUI HHQMWHAR FRP SRGHOWV ' RHV VIKDAP HDQ RGH SHUVSHAVIYH LV LLTKWDQG
VKH RIKHUZ LRQ)" 1 RMGHFHVA\DU®  ERVK DSSRDFKHV FDQKDYH VKHU RZ Q
WUHQIVKV DQG ZHONGHVAAY — VKH. DLH P HUHO QRRLQ) DV WH VDP H VHWR

| DFW XMQJ DG HHQM RFXV * LYHQVKDMUHDOW LV P RUH VKDQ FDQ EH KHTG LQD
QI B VKRXIKW HYHU. DWIP SW RVIKLON LV D SDUADCDEWUDPRY 7 KDMY 1Q
RUGHUVR VKION Z H GHYHBS FROFHSVIKDOP RGHY DERXW WIQIV 7 KH P RGHOLY GRW
VIKH | XOO-DONV ~ NXWDV VKH P DS LV RV WHVHWUWWVRD. $Q P RGHOFDQEH

XVH XAQ! RP XY DQXQEHMWDQEQ R KRZ VKIQIVZRIN VKH ALl HHQFH LQ
SHUWVSHAIYH NKWWP HDQV D Gl HUHGAH LQ Z KIFK FRP SRCHQW JHWHP SKDV HG

+ RZ VIKHQ GRHV RH NQRZ Z KHVIKHU D FRGFHSVIXDOP RGHOLY FRUBFW 7 KH DQVZ HU
@V LQSUDIP DAE H SHUHGFH ;' KDAGR\ RX Z DQW RIXVH VKH PRGHO RU' ' RV W
ZRUIN LQVKDAVFRQM W , | VR RD. +RZ GRZHGHAGH I DPRGHAOVZRNQ! | RU
XV' 7 KH P RAWSLDIP DAE ZD\ IV SUDPVFDODSSIFDARYY  FDQZH XVH VKH P RGHO
VR GHYHBS VWIE®! K\ SRIKHVHV " 7 KDMY FDQVKH P RGHOSUHGIEWD | DPW YDV
ZHFDQJR RAMDQG VWY |, VVKH P RGHOFRP SBMH DAVH SMIQQ) DZIGH LDQIH R

REVHUYDARYY' © HFDQDORDW L VKH P RGHOV H SOQDVRQY DUH FROAHQADQG
GRQ WLQYROH ®RILFDOFRQAUDAPVIRYY © HFDQDWN U VIKH P RGHOLY DFFHSVAG E\



R¥XHYV BEXWZHZDQV RWDYRGVWHWEOS R | DAQI LR D IURXS VKICN GRIP D
6 RWP D EH P RUH SURGXFVIYH VIR DUN RXUHOHV I RXU RZ Q LOMIVIRQ DFRHSW

KRZ VIKH P RGHOH SOLQV VKLQIV 6 VGHU HP SKDV] HG VKDAKLY WXGHQWV \KRX@
D@D V VWKLY H SODMRQY DIDOMW WHU RZ QH SHUHGFH DG E\ P HAVIDARQ
Z WKRWDFHSWQ) HYHQKLY RZ QRSIQRQY DV | DFW

7 KH UHDVRQ| RUGVFXVNQ) FRGFHSVIDOP RGHOY LY VRKDAELRG, (TP LFV 1V NOAWXFK
DPRGHO RHVKDAGHSDUV | UIRP FRQYHQARDOXQGHUWIQAEQ) LONH DVSHRW
1H YHWKHBVV ELRG (TP LFV KDV SURYHG D XVH XOP RGHOl RUXQGHUWIQEQ)
@MQ) i WP V1 LRP D SHUVSHRVIYH VKDAHP SKDV] HV VKH G\ TP LF SLRFHVVR
QH 7KW HP SKDW IV RADQZ RH  :  HWIHQ VFLHGRH KDV KMARUFDOO
WUXIJ BIG EHVZ HHQ VKH LHGXPIRQVP DG KRDP

7 KH FRFHSWDO UDP HZRIN R VKH Z RUTGS DV D P DFKLGH Z DV FRP SBMAG E\ |, \DIF
1THZVRQ , QVKH 1HZVRQADQZRUTG HYHU HYHOMKDSSHQVE\ GHFHVAW KDV
VR KDSSHQ VIKH XQYHUVH KDV QR FKRIFH ( YHU VKLQJ LV SUHGHWALP LGHG LL ZH
NQRZ VKH LQVIDOFRQGMIRQY DQG VKH SK\ MFDO MV ) RUH DPS®! U VKH

P DUNVP DQNQRZ V SUHFVHD VKH DQIHODQG YHBAW R KLY EXCV KH NQRZ V MW
VUDNHAVRU. DQG H DAV Z KHUH WZ LORIWS V WIDG B\ / HRQ/ HGHUP DQ
GUHAVRUR VKH) HPL/DE : HKRSHVRH SOIQVKH H)MWLH XQYHUWH LQD
VQI®! VP S® | RUP X VKDM RX FRX@ Z HDURQ\ RXU7 VKWUN 1HZVRQDQ

P HFKDQFV Z RUNHG Z HOOAGHVFUELQ) VIKH SK\ MEDOXQYHUWH 2 VKHU ERGO

| XGAVIRYY @\H GIHWIRQDQG P HVIERDP  LHTXLHG VKH GHYHBSP HOMR

P RGHUQFKHP DML $ W WDWSRIQA IWDS SHDUHG VIKDWDQP DY FRX@ EH
GHVFUEHG DV P DFKIGHV  DEHWP RUH FRP SCEDVG VKDQ P HUH P HFKDQEFDO
FEFN\Z RN

, 1 FGFNZ RUN WULNHV'\ RX DV DQLGFRP SBMA H SOQUDMRQ \ RX DUH CRADRH 7 KH
VDP HVIP H SHURG VIZ. VIKH UMH R VIKH 5 RP DQAF 0 RYHP HOMOQ RSRUMIRQVR
VIKH P HFKDQEDOSDUDGLIP 7 KH 5 RP DQAEV UHVKUGHG | REXVRE VIKH QDAUH R
@MQ) SDVWQRURUDJF | RP * RAVKH FRGHG VKH VAP P RUSKR®RI\ | RUVKH
WXG R EIRRILFDO RP | UIRP DG @PIF GHYHBSP HQMDOYLHZ SRQN + H SROMG
RAWDMUH V PRIQ] RIGHU DQG GHYHBSHG D YHU. P RGHUQFRFHSWR | RP DV
D SDVHQR  LHDVRQWKLSV Z IVKIQ DQRUIDQ] HG ZKR®I  ( DFK FUDWUH  Z LR
* RHVIKH LV EXWD SDWHLUGHG JUDGXIMRQR RH JUHDWKDLP RQRXV \KRZ  $VDQ
DUV * RAVIKH | HOV WDWYLVXDOSHUPHSVIRQ Z DV VIKH GR RJ VIR XQGHUWDQGELQY
RUWDQE | RP 6VHGHUZDV YHJ P XFK IQ OHZFHG B\ * RAVKH V SHVSHRVIYH DQG
SKIBRVRSKLFDODS S RDFK

7 KHQVKH VICH VWUHG ) XUNKHU DGYDRHV LQ VAIHGFH BAVZEQWKHG VKH
P HFKDQWIF FRGHHSVIRQR @ H DP RQY) EIRRIIMWY <HW YHVH DGYDCQHHY FDUUHG



Z WKLQVKHP VHOYHV VKH VHEGV R VIKH G WZDYH R RSRUMRQ &HOBIRRI\ ZDV
XQDE®! VR | XOOH SOLQ DOTKH FRRIGCDAQ) DRVIMVIHY GHFHVADU. | RUVKH FHOOV
D Z KR®I VIR SLRSHUD | XQPVIRQ 7 KH * HUP DQHP EU RBIMM DQV' UHMVRK
LQVIDMG VIKH RSRUVIRQ VIR P HFKDQWIE ELRBJ\ Z VK SIRHHUQ) H SHUP HOWV
+H 1 RXQG VKDM! RGH GYIGHG DQHP EU R DAD YHU. HDU® WIIH RQH Z RX@ JHW
QRAKDD DQHPEUR  EXWDFRP SBMA HPEU R R KDD V] H 6 RPHKRZ  VIKH
FHOCP DLQVEZLCHG D SDWVHLQ DG GG VKHU EHVW WGHYHBS Z IVKLQ VKDWVSDAVELR
, WV KDUG VIR UFVMWV WH LP SUHVAIRQVKDW YHUH H MV \RP HZ KHLH D EGHSUQW
RUSODQR DV\HPE®

, OOVUDARQ $ ERYH LV D CRUP DO
HPEU R R VKHGUDIRQ 03 OWFQP LV
SHO@BHV : KHQVKH SRWVHURUR ViKH
H1J LV QIDWG LWGHYHBSV D VP DOEXW
FRP SBMA HPEU R

7 KHUH LV DWURQ) VHOHR  SXUSRWH
, WWHHP VDV VKH JURZLQ) RUIDQWP
IV EHQ) GUHPVIAG VIRZ DGV LW | LQDO
WDV E\ VRPHVRUMR JBEDD
VXSHYMQ) DIHGR 7KLY \HOH R
GHWIQ KDV BIG ELRBI MV VIR XVH VKH
WAP |DMPCS VRGHVFUEH VKH
VHHP L.QI® SOQ®IG XQ REQJ R VKH GHYHBSIQ) HPEU R ' UHVFK SRAXDWAG D
FDXVDO! DFVRU VKDWKH FDOHEB HQHOFK\ DI RUFH VKDADRW RQVKH RUIDQVP
Z WKRXWEHQ) SDUMR LW IH | URP VIKH RXAWIGH

( P EU RQF GHYHBSP HOM SRVHG @ VDRV R VIKH UHGXPIRQMAP RGHO'$ V DQ
RUDQWP JURZVI URP DQLQMIDOFHOGKRZ FDQVKRVH FHOO\SHFALD H 1O

Gl HHQAZD V EHFRP IQ) P XVF®!I FHOO ERRS ERGH FHOZDQG \R RY' + RZ FDQ
RQH DFFRXQM RU DORKHVH ELRBILFDOl RPVIQVHP VR UHGXPIRQWIE SK\ VIFV!
7 KH VALHQMAMFDQ FODUD VHHRUWDQ] LQJ | DFVRW DAZ RN EXWKDV QV® LGHD
R KRZ VWKHVH RUDQ] LQJ | DFVIRWY LHDVHA VIR NQRZ Q SK\ MIFV 7 KH GHYHBSP HOAR
VIKH HP EU. R HP ERGHV VKH FHQUDOP\ WU R DOBIRR)\  KRZ FDQVRVDOO
QHZ WUXPVWUH HP HUJHV LOVKH SLRIUHVAIRQ | LRP LCDQP DM VIR VIKH DQP D', W
VHHP V VKDMRP H FRFHSWR D QRQSK\ IFDCHQAW RU@ H | RUFH P XW\EH DG GHG
VRVKH @ZV R SK\ MIFV DQG FKHP M. VIR XQGHUWIQG @ H WHD




Velocity
4

Angle

Given the initial position
and known friction, the
pendulum is completely
predictable.

, QHWIIDARQY LOR A WP V | RXQG
DCRHU SLREGP Z VKK VKH

GHVHLP LQWWIE YIHZ SRIQNV8 QGHU
1HZVRQ VP HFKDQFV Z H FDQ SUHGIEWD
VI WHP V SRUMRQDADQ IPHU ZH
NRZ VKH WU FRIGVIRQY ) RU

H DPS®! U ZH &R DNV WH SDK VUDFHG
E\ DSHQGXOP LUl ZHNQRZ VKH L.QWDO
VSHHG DQG P RYHP HQADQG VIKH DP RXQW
R | UPVIRQ ZH GHYH®S D P D/HP DAFDO
H SUHVMRQVKDAZ LOSHU HAV® SUHGIFW

VIKH SHQGXOP V SRUMIRQ

YXWWFLHQAMN | RXQG VKHUH Z HH RIKHUWSHV R i WHP V VRDVDOIR FRX@ EH
GHVFUEHG Z VK D P D/HP DVFDOH SUHVIRQ EXWZ HUH CRAVSUHGLEVZE®! 7 KH

| LIXUHVKRZVRH H CPS®IR ZKDWY FDOGE D WUDQIH DAVVIDFVRU 7 KH
VWP IV QRW RIDOOLDQGRP DA D\ V WD, V Z YKLQ D SDUMEX@U HQYHBSH
YHZ LYKLQ VKDAHQYHBSH W EHKDYLRU LV QRANGRZ Q 7 KLV LV EHFDXVH VIKH

P DVKHP DAFDOHDMRQY DLH FRP SBf  ( YHQYHU. VP DOGUI HIHGFHV LQVKH
WIDUAL SRUMIRQ DUH P DI QL HG LR XGFHUVDIQN QI XVKUH SRUMRQ 7 KLY

H DP S®! Z DV | RXQG Z KHQVFLHQMAMY Z HUH WA LQ) VIR EXL@S D JBREDOP RGHOR!
ZHDMHUM WHP V 7 KH GMVFRYHU. BDG VIR VIKH WIDWP HQN YDA D EXWHL ©

The Lorenz attractor is not
completely random, it stays inside
a certain envelope. But within that
envelope, it is not possible to
predict.

| @S3Q) W ZIQIV IQEKID FRXTE
1Q OHGFH VKH Z HD/KHU DFLRVVWKH
RFHDQ 7 KLY WIDVWHP HQAMY GRMUHDOODQ
H DJJ HUDARQ EHFDXVH VIKH HYHQ YHU.
P DOSHUMUEDRQY LQVKH WIDUALY
FRQGVIRQY FDQ ®DG VIR H DAV VXFK
@UH FKDQHV LQVIKH RYHLDO® \WHP

VK VKLV LQP LQG GMWV JHQHLD H
DERXWKRZ QDAXUDOV WHP V EHKDYH
&ROAGHUVKH EGFN ER| DV UHSUHVHOAY
DVWWP : LWVKIQLV XQEl HHOADMG
WXl FKDRV I.QDZRUG ) URP VKH
RAWIGH HHU\ FRP HV KXUMXY VKURXIK
VIKH VA WP DQG RAWDIDIQ



~ L] &
g . e E A system starts as
ey s . - undiffertiated chaos, under
i Vo =™ 4 incoming energy
- - . s

1 RZ DWUDQIH VKIQ) KDSSHQY $VVIKH HHU\ SDV\AV VKLRXIK VRPHR WY
UHVIDLGHG DQG VKH WX LOVGH VKH M WP EHILQV VR I RIP LOR VRP HNIQG R
RUGHU 7 KLV LV D VXUSUVH EHFDXVH XQGHU VKH CDAUDO VR SK\ MEV VKIQIV
GROWIHWPRIHRUDQI HG  VIKH\ DUH VXSSRVHG VR JHWBNVRUIDQ] HG

(QURS. VIKHDP RXQMR GMVRUGHU LV \KSRVHG VR LGFUHDH - %W WHLH LV D
@RREKRG! 7KLY 1VDQ RSHQ VM WHP P HDQQ) VIKDAHGHU\ LY SDVNIQ) VIKLRXIK LW
$QGVRPHR VKDAVHHUW\ FDQEH FDSVKUHG WP SRUDU®D VIR DVAHP E®1 DQ
RUGHUHG WUXPVWUH LOUGH VIKH VA WP ERXQEDU. HYHQVKRXIK VIKH GVRUGHU ZLOO
HYHQMDOOEH P DUl VMARXWAGH VKH Vi WHP
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- o= & The system borrows from
the energy flow and self-
izes.
® © organize
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( YHQADOO VKHW WP FDQEH FRP H RWDQY] HG LQZ D\ V VWDWOLH TXWH FRP SB{
DG XQBUHGLRVIZE®!



Organization evolves into
e T — unique and unexpectedly
@ complicated forms.

1 RIFHWRNA SDUVR WKV IOGWDARQ  VKHUH LV DVNIQRUERXQEDU. | RU
VKHVA WP  VIKHUH KDVVREH DQ LOAGH DQGDQ RXWIGH 7 KH RAWIGH
VHUYHV DV VIKH VRXUFH | RUVKH LGFRP LQJ HQHU\  DQG DV VIKH S@FH Z KHLH
GMRUGHU FDQEHWKURZQZD. 7 KH LOAGH WIDUW DV FKDRV OVWHU VKH
GMVRUDQ] HG WX | DOOIQRVRPHVRUMR SDAVMID  &KDQIH KDSSHQY RYHU
VIP H VKHLH LV KMRU. 7 KH SDWVHLR| RUP HG VIRGD. FDQP DAXUH LO/R D G HUHQW
SDAVVQVRP RUBZ 6 R VKH SDAVLQDADQ P H LY DI XGAVIRQR KRZ IMIRW

+HHLDQH DPSHIR VKDAIWRUAR

RUDQ] DARY , P DILCH VIKDAL RX DUH RRLQY
GRZQLQRDSRAR  Z DU ERAXY RQVIKH

WRYH 6 LGFH Z DU LY VWDQUSDUHQA Z H FDQ W
VHHVIKH RUIDQ] DARQ VHWXS DV VKHLP DO
HGHU\  SDV\HV VKURXIK 98AWRVKHU @I XGV

KDYH YIME®! FRBU FKDQIHV 7 KLV SIFVKUH
VKRZ \/ Z KDAVDUH FDOEE 94-HQDUG FHOD'$ V VIKH
QXG LV KHDMG W RUP V FREUHG FROYHAVIRQ
FHODMDAZ H FDQVHH 7 KHVH FHOCDU QI H VRHP VHOHY BRRLQ) @\H D @Q) FHOO
FXOXH

2 SHOV WHP VR VKLY \RUAZ HH WKXGHG E\ , ®D 3WIRILGH DVKH | RPHG
VIKHRUHV R ZKDWKH FDOB - GLVASSDAYH WUXFVKUHY 7 KH LQAMUAWIRY VRIQ) LV
VIKDWXQGHU VIKHVH RSHQ DQG FRQGIVIRQY WY VKH QDVUDOHYHQM RUM WP V VIR
VHD RUDQ] H DQG VWUQVIKHU XQGELI HUHQADWAG FKDRY LQ/R VRP H VRUAR
RUGHUHG WUXRVWUH , WY HYHQ SRVMEE® | RUVKDAMAXPVIKUH VR LH LCH DQG




HYROYH DQG GAYHBS DQLGFUHDUQ) GIYHOR FRP SBf LW 6 RP HVIP HV VKH A WHP V
HYROYH LQZ D\ V VKDWDUH FRP SBMAD XQH SHAVWHG $ QG FRP SB Vi WPV GR QRW
DZD VHROHVKHVDPHZD. HOFK IPH  VIKH XQH SHAVAG FKDQIHV FDQVIDNH
VIKH VA WP GRZ Q DOMUDVIYH SDVKV R GHYHERSP HQW

6 R VKHUH FDQ EH VZ R DOMUDVIYH SDVKV DQG QRZD. VR SLHAIPWZ KLFK Z LOEH
FKRVMHQ , WERRW @\H QDUH KDV | LHHZLO0$ | VHUDVHUHV R \XFK FKRIFHV
VIKH VA WP KDV GHYHBSHG D KIWRU. VIKDAZ RX@ EH XQINHD VR EH LHSHDWG
XQGHU VP LOU FLLFXP WIBGFHV DQG LV QRWSLH GHVIHLP LGHG RU SUHGLFVIZE G

6\ WP VV UHDFK FUMIFDO FKRIFH SRQN DAZKLFK VIKH P D\ ®DS DEUXSV® LO/R
QZ WDMV R JU-DWAU RUIDQ] DARQDOFRP SB W 6 VIVIBMEDODV\KP SWRQV | DO
EHFDXVH DMQI® | OFVWDRQ FDQ EHFRP H TP S 1HG DQG WEELQ] HG DOHUQ)
VIKH VA WP GLDP DAFDOCDQG VXGGHQD 6 XGGHID VKH | XVKUH LV GRW
SUHGIFVZE®! DI WU DOO

' IVFRYHU. R VIKHVH A WP V KDV FUHDVAG D UHYROMIRQ LQ VFLHQA LE VKRXIKW
7 KHVH A WHP V FDQ@®WEH XQGHUWRRG E\ DQDOMY R VKH @A® SDUNV 7 KH
SURSHUMHV R VIKH SDUN EXWFDQ EH XQGHUWRFG RQD Z IVKLQVKH FROM WR VKH
ZKR®! 7KHNH FKDLDAHUMIEV R MWHPY  VHOWIMW VR VP DOEKDQIHV 1Q

HOVLLRGP HQW VKH KR, R FUMFDOSRQWV R FKRIFH VIKH XQFHU/IQNV DG
XBUHAFVIELON R VKH I XWUH  DUH LHYROMRQDU. QHZ FRFHSW 1 DIXUH
VIKUQY RXAW REH P RUH @H KXP DQ @WUH  XQBLHGIFVEE®! VHOUYH VIR VKH

WUBRXQEQ) ZRUT 1Q OHFFHG E\ VP DOCOFRWDIRYY , QVKH GHVALP LQWIF
ZRUGR 1HZVRQ VKHH LV QR KMRU. DQG QR FUHDAMW |, QVKH ZRUT R

GVASDAYH WUXFVKUHY. KIWRU, SO V DQLP SRIVBQAMRG! VIKH | XVKUH LV
XQFHU/DLO DQG VKLY XGFHUMIQN LV DV WH KHDUAR FUHDAMW

7 KH KRSH VKDASK\ VIFV FRX@ EH FRP SOV Z VK DQLGFUHDMQI® GHVILOG
XQGHUMDQEQ) R | XQEDP HQMDOSK\ MIFDO RUFHV DQG FROMYHQV LV XQ RXQGHG
7 KH IQMUIDPVIRQR FRP SRGHQW RQRGH VFDB! FDQ BDG VIR FRP SBf  JBGEDD
EHKDYLRU RQ D @UI HU VFD®! VIKDMOQ JHGHLDOFDQ GWEH GHEXFHG | LRP NQRZ BIGTH
R VKH LQAYIGDOFRP SRHQV - 3 &UXVIKI LHG HWDO 6 FLHQM LF $ P HUFDQ
' HFHPEHU S

' VAESDAVH WUXFVUHY EUQ) DVHUHV R QMUY TXHWIRQY ) LRP ZKHUWH
GRHV VKH VA WP JHWW SDVHLD' , V IMQKHUHOMOQVKH FRP SRHQWV' , | \R ZH
KDYH ViKH SLREGP R WU\ LQJ VR LGFOGH DORKH SRVMEE®! FRP SBf W HYHQ
XQUHDT HG SD/Z D\ V LR VIKH GH LAVIRQ 2 U GRHV VKH RUIDQ] LQJ SDAVVQ
FRPH I LRP RAMIGH' , QVKDAMFDVH ZKDMV VIKH P HRKDQWP " $ QG UHIDUGBVVR
Z KHUH VKH SDVAIQFRP HV | LRP KRZ LV W \WDQUP WG RU FRPP XQFDVHG VR

VIKH FRP SRGHOWV' $ QG QREH VIKDW WH DO@P SRUMQAVSDWILR LY SXUH



[ARPDARQ WVKDMV IWMV QRQ PDMUDO: KR ZRX@ KDYH VKRXIKW YDW YH
RQ P DMUDZ RUGS Z RXG L) OHQFH RUH DWHCQFH'

$ QG| LDOOKRZ GRAVRH H SDIQHYROMIRY K\ GRVKH A WHP V GHYHEBS
LGFUHDQI® UH LCHG FRP SBf W RYHUMP H2 DG LQVXFK DZD. VKD WH
FDQ@AIR EDFNZ DUGV' , V VKHUH DQ RYHLUDOOXLAIQ) | RUFH RU SXUSRVH VIKDW
GLHAW VKH HROMIRY' &DQVKH QDVLDOZ RUTS EH VDG VIR KDYH SXUSRVH!

6 R SHUYDVLYH LV VIKH P HFKDQMAE SDUDGLIP VKDWDVFULELQ) SXUSRVH VIR QDVWUH

Z RX@ EH DQHQRUP RXV VZERRI RUDQ VFLHQMMW:  KHQ- DP HV/ RYHBRN
SLRSRHG KLV * ODVKHRU.  VIKDAMT H RQ ( DUMK UHIX@VAV VIKH Z KR®I SOGHADY D
JIDOAMRUWDQWP  EIRBRINW DVIFNHG KLV K\ SRAKHMY EHFDXVH VKH. FRX@S QRW
LP DILCH KRZ @ H FRX@ FUHDWA DQG UHI XOWH VRHVH FROGVIRQY Z VKRXAWEH Q)
FRQVFLRXV DQG SXUSRVH X0 &RQYHQURDOVALHQMAY FRX@ QRAVDFFHSW WH LGHD
VKD YWiH FDXVDODIHQMY SXUSRVH X0 VKDW WHUH LV D SXUSRVH DQG GMIQLQ

7TKH3$77 (51 LVRXW YHH
<HX ZKDMYHU

. HFE.Q DQRSHQP LG VR QHZ
FRGFHSW LV VKH FKDOEI H
RXU HOXFDARDOQAMMRYY
VUDLQ DI DIQMMXFK
SRVVELOAHV 3DXO DYIHV
VDV 0\ WHUHV \KFK DV VKH
RWIOR @ HDQG VKH
PP SLRIUAVAYH (DXH R

S HYROMRQ HGFRXUDIH VKH
| HHIQ) VKD YHUH DUH DG GVRQDOSUGRLS®N DAVZ RUN Z KLEK VRP HKRZ P DNH W
HDVHU | RUM WP V VR GMVFRYHU FRP SB[ RUIDQ] HG WIMAV 9 WH

UHGARQWWP HVKRGR®I\ R P RWWHHQM LF LOYHWIO DWRQY P DNHV IWINHD
VKDWXFK SUCHSBN U VKH H DMV DUH EHQI RYHUBRR RHG LQ FXU BHQMHVHDURK
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SKIBRVRSKIFDO) RXQEDVIRQYY

) LUVW GMY XQGHUMDQG VRPH R 6 VIMGHUV VKIQNIQ) DERXWKRZ VIKH Z RUTS Z RUNV
) RUVKRAVDQGV R\ HDWY SHRS®! LGFOGQ) VRP H YHU. VP DUAMRGHY  KDYH EHHQ
VKIONQ) DERAWKRZ VKIQIVZRIN :  IVKRXW WH EHQH IWR RXU GHVILOG
VHFKQFDONGRZ BIGIH VKH. DVAHP EGIG VIKHU RZ Q FRIFHSVDOP RGHY $ QG



EHFDXVH VKHVH Z HUH HP SIULFDA RUVKHU GIYHOR WRKCRBI\  VKH DLHWIDO
®ILFDOP RCHY | RUDQ RHRAWIGHR DWHHEFH @E 7 KDMYV VWHU REVHUYDARQY

DQG LOMUSUHVIDARYY | RIP D FROUWHQA ®RILFDA LDP HZ RN WIDDIG DV WH
GIYHOR DI DUP HUWDQEQ) LQVKH GLUN

2 CH WWXFK REVHUYDRQ KDV VR GR Z VK VKH P DWHUDCY RUTS DQG VIKH LPP DWAULDO
2 GHREVHUYHV VIKH HI HFW/ R | RUPHV DQG HGHUI\ 2 VKH SXOR/ JUDYIW VKH
ZDPVK R VXQRIKWVKH FKDQIHR  VWEWDJFHY GXH VR KHDAVRUFRT <HW WHWH
DUH LPP DWAUDO RUFHY Z H FDQWWHHZ KDWAYHU WY VKDAP DNHV VKHP KDSSHQ

$ OR ZH FDQ REVHUYH VIKDWP DMMUDORENHAW REFXULQD YDUHW R | RLPV | LRP
VIKH KHDYLGHVVR D URFN VR VIKH @KW RKFK R DEWHH H 6 R IMWWHHP V GILFDO/R
VHHVKH WM i H MV LQD FRAQXOP 2 LDQILQ) | UIRP KHD  GHQWH KDUG
PDVHU VD DURFN VIR P DVHIU VKDAFKDQIHY VRIGY P HOV RIATXGV VR QIKW
LQXEWBQADO RPV YDSRUDQG JDVHV VIR LPP DWAUDCHHW\ @KW Z DUP VK

7 KH P DWHUDOZ RUTS DQG VIKH LPP DWAULDOZ RUTV LQMUSHQHWDW HDOFK RAKHU $ W
RH HGR VKHFRQAQX\P ZH KDYH FRG KHDY\ P DHUDY VXENHRW RIJUDYW
$ W WHRKHUHQG ZH KDYH LGFUHDIQI® GV WEWDQNDCP DWVIAU @\NH DU
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1RZ U ZHFDOWH PP DVHUDY RUG " VSIUW ZH | 1lQG RCH SDUMR 6 WHCHUV
| LDPHZRWN "0 DVAUDZ D V IQVSIUW VSIUWDZ D V IQP DV

7 KH RIKHU SDUMR 6 VIHGHUV | LDP HZRINKDV VR GRZ VK DSIHFHR' VKH
“IPP DMUDQLZRUG $V ZH P HARGHG HDUTHU P RGHUQ VALHGFH KDV EHHD| RUFHG
VIR VIKH XQGHUWIDQEQ) VKDV WH SDAVQY R RUIDQ] DARQ DLH FUMEDOVR
XQEHUIWDQEQ) KRZ VIKH Z RUTS Z RNV $ QG Z H GRQW XOOXQGHUWIDQG VKHVH
SDAVMIQ/2 ZKHHVKH FRPHI LRP KRZ VIKH\ JHW VWDOQWP WG VR ONQ) VKIQIV
UAWZ H GR VHHVKDMP SRUDQASDAVILQY DUH UHSHDVWAG VIP H DI VIMUMIP H LQVIKH
ZRUT ( DFK SDWVHLQ FDQ EH YIHZ HG DV D FROMAOINRQR UHRXUWY VRHP HV $



VKHP H VKDARUIDQ] HVY DKHDIK\ ERG. | RUXVH RWDQ] HV D UHFRIQ] CEG
SDAVMQLOD SOQAV ERG. RUIQVKH JURZVK R QDVLDOI RPV 6R | RUH DP SO
Il ZHVINH VKH SBQADV D P HAIFLQDOKHLE ZHP D | 1QG VKD WH SDVIALRQ

1Q RUP DARQFRP HV VKURXIK DV LP SURYHP HQMQ RXU RZ QKHDIK 7 KXV VIKH LGHD
R FRYWHEA 2 VKDASDWLQLQ RUP DARQFDQEH UHFRIQ] HG DG XVHG VR
JXGH VKH LPP DHUDON RUFHV VIKDW LQVIKUQ VKDSH VKH P DMUDCZ RUG 6 VH.GHU
XVHG VKLY FROFHSW RIGHYH®S VSHALDOKHUEDOSUHSDUDVRQY GHVLIGHG VIR JXIGH
QMUDOSURFHVAAV RU” | RUP DVYH | RUFHMU 7 KHVH | RUFHV Z KLB! LOMME®! DUH
UHFRIQ] HGE\ VKH HI HAW/ VKH  SURGXFH LQ@NQ) EHQIV

7TKH' \@PIFVR * IRZW

6 RZIVK DQRSHQP LG MWV FRMCGHUKRZ D SKIRVRSK\ R SOOMG P LFV
ZRNV : HWIUNZ VK REVHIMQ KRZ SOQWY RSHLDM

Contraction
Moves Upward

| -

Expansion Moves Outward

KHQZH &R DAKRZ D SBQMIURZY ZHWHHWE R Gl HHOMIQGV R JURZVK
2 1 FRXUVH VKHVH GRQ WKDS SHQ DT XV VIKH VOP H VP H ) LUVW VIKHUH LY DQ

H SDQURQ DV VIKH SOQWV EXUMM RUK LQVIKH VSUQJ 7 KLV JURZ VK LV 00K
YHIHVDVAYH DQG | RPVVIKH EXOIR VIKH SOQMW \KEWIDGFH 964 WHQVKHUH LV D
TXOD/DAYH FKDQIH - WU JURZVK VR DGl HHOMQG 8 QGHUVKH ZDUP VK
DQG WKWR VXPP HU VIKH SBQAEHFRP HV KDUGHUDQG GJ HU |, WGHYHEBSV DQ
XSUIKWILRZVK | RIP 7 KH YHIHVIDAYH GDYHV EHFRP H WP DOy DQG | LGDOO
G\VDSSHDU FRP SBMAD 7 KH SOQAP RYHV LO/R SLRGXFHV | GZ HUV DG | UKW, WV
VXEWDGFH EHFRP HV GLV\ISDVWAG LQMR DILUERUGH SROED | LDJWDGFH FRBUDQG
VDM , WHI HFW YWH STQAKDY P RYHG | LRP FUHDAQ) P DUDOVXEWIDGFH R
VKH HDU/K DQG Z DWHU VR FUHDA) P RH LH LGHG VEWDGFH  VKDWR VKH DU
DQG @KW %-KLQG VKHVH VZ R P DQL HAVDARQV R JURZVK ZH FDQ YWD HVZR



Gl HHFHWSHVR JURZVK | RIFHV RHR 00K ZDWU  YHIHVIDAYH JURZ VK
DQGGRHR GU  KDUG P DIXUW

oUW WHVH I RPVR  JURZVK DUH NOW YWH Z KDAZ H VHHDV YIME®! ©  H FDQDOR
LP DILGH SLRFHVAHV VIKDWZ H FDQ WGLLHRV® VHH ) RUVIKH SMQAI LRZ VK VR FERXU
VIKH SOQAP XWVEH VENLQJ 1Q1 RRS RUHGHUI | LRP MW \KUBRXQAQIV , QI DFW
Z H FDQVHHVKDA WHUH DLH W R Gl HHOMAHDP VR QAUIMIRQLOYRYHG

Cosmic Nutrition :
: Comes from Outside :

Earthly Nutrition
Comes from the
Soil and Water

, QGHHG ViKH SOQMY SXAQ) LQZ DU DQG QUWULHQV | RIP VIKH VRIOQ RUGHUVR

| RP W YHTHVDVIYH ERG. $ QG VKHQ LWSXODIQ @I KWDQG Z DUP VK | RUVKH

P DXUQ) SLREHVV , WLV RQD Z VK VKH QIKWDQG ZDP VK R \VXPP HUVIKDW YH
SOQMUSHYY | AWDQG VAW \HIHG + HUH LV Z KHUH VIKH 1Q RP DARQR VKH
SOQWV SDWVLQ EHFRP HV LP SRUQA 7 KH VHHEIQ) WUV RAWZ VK DQLQVDO
SDAVVIQ VKHVHHG HPEU R EXWDGANKAWY | RIP DQG | X@AVIRQVR | MW RZQ
LQMUDOQ RP DARQ JHGHVIEY  VIKH GHDUE\ HOMLRGP HQADQG VXEV®

IQ RUP DARQFRP Q) | LRP VIKH | DU GMEQARXWIGH :  H FDORKH LGHDT HG
SDAVVIQR VKH SOQN WH DUFKHWSH  ( DFK SOQAKDV \RPHIG-DR  VKDAWEDUE
SDAVWILQ EXWP RGLL IHG DFFRUGLQ) VR VKH VSHFLL LE ALFXP WIDGFHV 7 KH

DUFKHW SDOSDALQLQ RUP DARQ LY HVSHFLDOOLP SRUMQADY VIKH VHHG VHW XS
VIKH HP EU. R DQG SDWHLQ | RUVIKH GH WIHGHUDRQ $ QG FHUDLQ SDVALQY | LRP
SOV DH XVH XOZ KHQRXURZQERG. JHW RAMWR NOWU  KHQFH P HALFLQDO
KHEV , | RHVKIQW R ZKDMY EHQI FRQMH HG DV VKH SDVQLQ RIP DARQ
RQH FDQ XQGHUWIQG KRZ HYHQ D VP DOCP RXQAR D VXEWIDGFH FDQKDYH D JUHDW
HI HAW



Hollow Sphere --
Accepts from the outside

Expansion to the
Horizontal Plane

Solid Sphere --
Radiates Outward,

6 R Z H FDQ XQGHUWIQG VZ R G HIHQAIHWIXUHV LOKRZ VKH SOQM RUP V LWHD
8 QGHUURXQG VIKH LRRAVGHYHBSV DV DQH SDQELQ) VSKHH 1HZ LRRIBW JURZ
UDGLDOORXVZ DUG %W YiH URRMDOR EHFRP HV DKDUG FRIFHQIUDVMG VXEWDGFH
$ OWKH LRRV DH RUIDQ] HG VIR HYKHU VR EUQ) 1QZ DU DQG QUUHQWVY | LRP
VIKH RANMLGH VIR VIH FHQAU DQG VIR WIRUH FRFHQIUDVMG QAWIHQWV 7 R GR VKDWY
VIKH LRRVTXEN® EHFRP HV KDUG DQG ZRRB. 7 KH YWVDODUHDV R VIKH LRRADUH
VKRUNOYHG  RQD VKHWIQ DQG GHIFDVH URRMKDLLY LQVKH RAMU SHUSKHU. DUH
JURZLQ) DQG UHQHZLQ) 7 KHVH KDUGHQUDSIGO LQ/RVIKH ZRR3. LRRV 2 YHLDOO
VIKH LRRWSKHUH LV RUIDQ] HG DV SXAQ) L7 DUG VIR D FHQMU | REXV SRIQWV

$ ERYH JURXQG ZH VHHD Gl HIHQASIEVWUH 7 KHWHP JRHV XSZ DUG UHDFKLQ)
VIR VIKH VXQ 7 KH ®DYHV H SDQG RXVZ DUG LQVKH KRU] RIDOS@QH VR VKDV WH
FDQ LOMUFHSWDV P XFK VXQRIKWDV SRVNE®! 7 KHUH LV D VSKHUFDOWUXFVKUH VR
VIKH QHZ JURZVK EXWMLY RSHQVIR VKH KHDYHQY 7 KH RUIDQ] DARQLY RH R
EHQ) RSHQVR UHFHLYH | LRP VIKH RAVHU ZRUTS 7 KHUH IV DIJHWXUH R UHDFKLQ)
RXVZ DUG FXUIQ) DURXQG DI RFDOSRQADV UL VIR HP ELDFH W URP VIKH RXWIGH

; Only the outer edge is
I

actively growing



Earth forces are concentrated,
then dissipated -- life throws
matter up, opposite to gravity.
Cosmic forces are brought
down to the material world.

) LRP VKLY REVHUYDARQ ZH FDQGHVFUEH \Z R
RSRUWH EXWLQMALDPLY) SROUVIHV R JURZVK @NH
VIKH\ 1Q\ DQJ LQ2 UHQMOSKIBRRSK\ ([ DP SBV
RFAXULQDOGRUN R FRQM W 7 KH VRIG VSKHUH LV
DFDMHR | RIFHV SXAQ) 1Q VKHVIPHZ D, VKHWXQV
JUDVIW SXODIQVKH SOGHW R VKH VROU A WP

+ HUH ZH KDYH JUDYIW ZDYHV FRP L) RXAM URP VKH
FHQMU DQG P DAV EHQ) DVUIDFVWAG DQG | DAQ)

L7 DUG 7 KH KRORZ VSKHUH UHSURVHQV VIKH ==

Gl HHOMIQGR | RIFH  RH VKDAMUHDFKHY RAWDQG DURXQG UDVIKHU VIKDQ

VIRZ DUG VIKH FHQMU 2 GH KDV RQD VIR BRRN DV WH XSZ DUG VKUXWA) | RIP R VKH
SOV W REVHUYH VKDA H | RUFH VULHY VR EH VIKH RSSRUVH VR JLDYIW 7 KIQN
DERXWKRZ Z KHQZH | HHOKHDY\  Z H DUH GHSUHV\HG DQG BZ HHUI\ Z KB Z KHQ
ZH | HHOIOKW ZHDWHNR RAVDQG | X0/ @H /HIW LV ZKDAZ H FDORKLY
WHQGHGR | RU@ H | RUFH VR EH RSRVHG VR JUDW

* UDVIW LVDJRFGH DPSBIR VIKH FHQMUQI WSHR | RIFH 7 KH VXQH HUV D
SXAQ) | RUFH VKDAKRTGV VKH SOGHW LOVKHUREIW : HNQRZ VKDAJUDYIW LV
DQ DWVIDPVIYH | RUFH SXAQ) VIRZ DUG D P DV 96AWZ KHUH LV VIKH SROU RS SRUVH'
+ RZ FDQVKHLH EH VXFK DVKLQ) DV DQAL JUDYIW™

2 (H H SDOMRQFRP HV | LRP ( LOAMHQ VH SDODARQR JWDYIW + H SROQMG
RXW WDAJUDYIW FDXVHV D FXUYDWUH LOQVSDFH |, P DILGH VIKDAZ H VHWIXS D HIWIE

WXEEHU VKHHADV LQVKH SIFVXUH . H FDQ VHWD EDOEHDUQ] RUKHDY P DUE®I L1Q
VKH FHOMU 6 HHKRZ VKH HDWIWE VKHHAVGH RUPV GXH VR VKH ZHJKWR VKH
EDOOC QWKHVOPHZD VKHPDVVR VKH VXQGH RUP V \R VKDADQ RLEEMKY
SOHWV DV \KRZQE\ V\KH QI KWAU Z KIViH EDO® XWMNHES FLLFIQ) LQO RUIGHU VR




DYRG | DAQI LR VKH VXQ V ZHOG KH HIWIF VKHHADQDERI\  LOGVUDWAY \RP H
RVKHU SUGFLS®BNV

- KDAKRTGV XS VKH KHDY\ P DUE®! DAV WH FHQMU' 2 EYIRXAV® VKH HIDWIFLW
R VIKH UXEEHU VKHHWV 7 KH HDWIE | RUFH P XMWSLRYLGH HIRXIK | RUFH VIR FRXQIAU
VIKH ZHJIKWR VKH P DLE®!
RKHLZ VH VIKH P DLE®! Z RX@ NOAW
GURS DORKH ZD. VKLRXIK : HFDQ
LP DILCH VKDAHDWIE @HVR | RUFH
DUH GIMULEXVHG VIKURXI KRXW YH
VKHHMOQ GLLHPWRS SRUMIRQ VR VIKH
JWDYIW | RIFHVR VIKH KHDYA
P DUE®! 7 KHVH | RUFHV FDQEH
FROMGHUHG DV BMIW  VKH RSRVH
R JDVW , QVKHFDWHR VIKH VRDOU
VI WHP  VIKH VXQ V FXUYDIUH R
VSOFH LV RSRHG E\ VRPHKIQ)  Q@P HO VIKH UMMMIDGFH R VIKH | DEUF R
VSDFH LWHD

, QVKH SIFVWKUH VIKH HDWIE VKHHMY FRYHUQ) RQ® DVPDOBILF®!  VKH
HIWIF | RUFHV SXOBXWXQAOMH  UHDFK VIKH RXIAU FLUPXP | HUHQFH Z KHUH VIKH
VDO HUVKH P DLE®! V Z HIKW RAVKH UP |, P DILCH VKDMQVKH FDMH R VKH
VROUM WHP  VIKH VSDFH VIP H VKHHMY LG LW IQM] H - VRHQVIKH VXQ V Z HIKW
1V VUDQU HUWBHG VR L LAW RU DAGDWY WH HQMH UHVMAR VIKH XQYHUVH
6PLDUD VKHOAHVR GYIW DUH LP DILGHG VIR WEZHVIFK VIR VIKH | DUKHMAMUHDFKHY
R VKHFRP R/

SHQMISHIZO  VHHWVIKH FHQMU  |&HQNLL XJIDO  HP ELDFHV DURXQG VKH

VRIG LQVKH P LGGB FHQMU KRCRZ LQVKH P LG GBI

) RUFHV LDGIDM RV DUGVRVKH ) RIFHVFRPHILQZ DUG | LRP VKH
SHUSKHU SHUSKHU

* UMW 6 XEWIDQFH | DOQIQ / HIW 6 XEWIDQFH JURZV RXW
<1Q HDUKO <DQ FRWPIF

SROFHQADAY L7 DUG ' VSHUMQ) RAVEZ DG




SUIRMWRIYH * HRP HWW. $ SSTHG 7 R 3@QW) RPV

3HWVSHAVIYH JHRP VM. LV DWIXG. XVH XO

| RULOOWDAQ) VKHWSHVR | RIFHV ) LMY
VKH JHRP VW, GHVFUEHV D SRQM REXV

Z KHUH DO@KH QCHY FRQYHUIH LO/R VKH VRIG

p \ SRQW UDGIDVIKY GNH DVXQ

O YIHLH LV DQRIKHUZD, | RUJHRP VB VR
FUHD D SRQADV ZHOQ P DILCH DVHUHV R @HY VKDMZ HES LODQG | RP D
VHUHV R VIDQIHQW VR D FLLF®! $ V VKH FLUF®! JHW \P DO IWFRQ{I-LDI—I\/RQD
SRQN YW YLV SRIOMY Gl HIHQV, W o
IV DKRORZ SRQNVRGH | RPHGE\ VKH -'
VIQ HQMICHY FRP LQJ QI LRP VKH

GWIDQASHUSKHU 1 RZ SHKDSV\ RX
WHHZK\ VKLV LHDWAV VR

EIRG (P LFV : HKDYH KHUH VKH ﬁ
PRGHOR WWRNCGVR | RFHV

VKRWH FRP 1QYJ | LRP VKH FHQAHU SRQW
DG VKRWH FRP 1QJ | URP VKH RXWAGH

FRQMUILQ) RQVKH FHQWHU SRQW .

KDAKDSSHQY ZKHQZ H SXW WH VZ R SRQNV 1Q
SLR PIW" 7KHG @PLF @HV I RP DOP QFDM
VKDSH @H DI LIXUH HIKW 7 KHVH ZRQGHU XO
SIEWUHV FRPHI URP 2 @YH:  KLFKHUDQG * HRUJH
$GDPV 7 KH 3@QAVE HHD6 XQDQG ( DUK




H I LQG VKLY \DP H WKDSH LQ @VXUDO RIPV : H VHHD VRIG FHQMU LQVIKH LRRV
+ HUH VKH SOQAGLLZ V 1Q DQG WRUIHV \KEWDGFH DQG | RFHV . H VHHVKH SOQW
VHHNGQ) EXWQHYHU TXWWH UHDFKIQ) VIKH KRORZ. FHQWHU Z KHUH IWWHQGY VKH

WRUHG | RUFHV




) BZHJI RPVRI HUI XWKHUH DP SBVR ViKH VRIG DQG KRORZ SRONV

SUDVMRQ R VKH 6 VbWV DQG 3OAHW

$ QG VKH VOP HVRUAMR  SDWIALQY RFFXU
RQVIKH @UIHVWWFD®! 7 KLY EHDXVIL XO
SIEVWUH VDNHQE\ VIKH + XEE®! 6 SDFH
VIHBMFRSH VKRZ V D VSLLDQIDD \ FDOdES
0 VKDWY P XFK @NH RXURZ QO LD\
D JDO\ 1 RMFHKRZ VKH P DAV
DUDQIHY IWHD [QVZ LU LRIV
DLPV 7KW IVRH H CPS®IR DV WHP

VHD RUDQ] L




6 XSRVH ZHWIUNZ VK DVZ LU GMVRUIDQ] HG FRXGR P DWW 2 YHUMP H
VRPHR VKH P DU ZLOEOP S VRIHVKHU FUHDAK) D JUDYWVIDARCDOFHQMU
6GZ0O PRIQ) P DNV Z LOCDO@YR VIKH FHQMU Z KLG1 LDSIGO P RYLQ) P DAV

Z LOBUEMDURXQG VIKH FHQMU :© KDAMY FXURXY DERXW WH RUIDQ] DARQLY VKDWY
RYHUMP H W WGV VR | RIP D GWN VKDSHG DJJ UHIDARQ 0 DAV DLRXQG VIKH
YHUEDOSRBV LV P RIQ) VBZ HUI RUPVDQLQ | DAQ) YR 0 DI DURXQG VKH

HDOMRULY P RYIQJ | DWHU DQG VIHQGV VIR VT XUAMRXWMQ VKH KRU] ROADCSMXH
7KXV VKHJIDO[ \ GHYHBRSV DLP V VKDADUH VSIQ@QJ RX\VY DUGV

7 KHVSIQQY GIMN H MV 1Q D XQYHUWH SHUYDGHG B\ HGHU\ | IHGV LGFOGLQ)
JUDYIW DV ZHOOV BYIW * BIQ$ VIQURQ GLLZV
| ULRP + LQGX FUDIRQP\ KRR\ 1 RZ IV ZIVK
/ RUG %.DKP D VIKDAVRXU WIRU. FDQWIUWN $ OBKH
XQYHUWHY EUHDVKHG LO/R FUHDARQE\ %4.0KP D
DH VZIPPLQ) LQDWDR FKLRUFRP IF HVKHU
7KLV 1 RUFH LV \DIG VR SHUP HDW DO FUHDRQ
DQG Z KHQWFRP HV LQ/R P DYl HAVDARQ DSSHDW
DVDJURZVK SLRFHVV $ V VKH GIWN \VSIQ/
VIKURXIK VIKH FRP RV IWMLQMUVHAW Z VK FKLRU
VIKH @ H | ROFH HHU\ 7 KH LRI HGIH SIFNV

XS VKH HHU\  NKVADV VKH Z IQGVKIHG R DP RYLQJ FDU SIENV XS VKH LDIQ 6 R

VIKH FKLHGHW\ DSSHDWV VR EH HQMUQ) | LRP VKH GUHPVIRQR LRDARQ DQG 1Q
VKHSODHR ViKH GWN

$ VP LOU SIRFHVVGIG VR VKH | RP DARQR VKH VRDUM WHP |, QVKLY FDVH VIKH
GWNR P DNVHU FROBMAHG LOR SOGHW HDFK FLUFQQ) VKH VIXQ 2 GFH VKH VXQ
LJQVHG DV DWIU VKH VRDUZIQG DI ®Z R FKDUIHG SDUNEGN DQG QKW
SXVKHG DQ UHP DIQQ) GXW\DQG JDVRAWR VKH VROUW WP 1 R VIKDW WH
GIWDGFHV EHVZ HHQVKH SOQHW DLH CRAVDLEWDU. 7 KH SMQHW DUH VHWIXS DV D
VHUHV R UMVRQDGFH QRGHV LQVIKH FBXG R P DWW DQG EHFRP H VHSDUDVMG
DFFRUGLQ) VR D GMAUEXVIRQNQRZ QDV YRGHV / IZ 7 KHVH UHVRQDGFH SDWWLRY/
P HDQVKDW WH RLEIW R VKH SOGHW DUH UHDVAG DV IQMIHU ARV VR EH
GVFXV\HG OWAU



&HQMU 3HUSKHU , QMUFKDQIH

7 KH LOMUFKDQIH EHVIZ HHQ FHQMU DQG SHUSKHUL LV D UHRXUWQ) VKHP H 1O
EIRG TP LFV 7 KH VXQKDV DQLOMUFKDQIH Z VK VKH VXU BRXQEQ) VROU A WHP
VKHRUDQV R DQYP D LOMUFKDQIH Z VK VIKHU RAWLGH @ HU HYHQVKH FRP SRAW
SI®I KDV D UHDMRQUKLS Z VKK WV WNLQ 7 KLY 1Y DQLP SRAVDQASUGRLS®! DG
VXUBUMQI® FROAWHQAZ VK P RGHUQW WP VKHRU. 5 HP HP EHULQVKH
JHQHDT HG VL WHP ZH GVRXV\HG HDUTHU VKH VA WP GHHGV VR KDYH D
ERXQEDU DQGDQ RAWIGH 7 KH RANIGH VHUYHV DV VIKH VRXUFH R HGHUOA
QHIHQAURS. VKDV WH A WHP XVHV VR FUHDVH RUGHU Z LVIKLQ LW RZ Q ERXQEDU
+RZ LV IWSRVNEE®! VKD WH VA WP | LQGV D SDVHLRQT RUVHD RUIDQ] DARY , W
GRHV GRWHHP HQALHD VDM CAVRU. VIR H SHRW WD WH HBP HQV R VKH

A WHP FRQVDLQ DQLGKHUHQASDWILR %ARG\ (TP LEV VWDFKHY VKDW YiH SDWVIALR
FRP HV | LRP RXAWIGH VKH VA VWP + HOFH VKH P SRVDQFH R D FHQMU VR
SHUSKHJ DG EDFN H FKDQIH



, QUUHVIQI®  VFLIHGRH KDV FRP HVR
XQGHUWIQG VKDV YiH SHUSKHU LV QRAD

XQU RIP RENHPW 7 KLV SIFVKUH \VKRZ V D

VP XOVRQR  Z KDW WH XQYHWH GRRHG @\H
VKRU/® D VULWZ DV | RP HG LQVKH  ELJ

EDQ : HVHHVKDW WH SURP RUGLDCP DAL
KDV EHIXQVR DUWDQIH WHD LR FOMMUY DG
| LOP HQV , WY VIKHVH | RUP DVYH | RUFHV

KRZ HYHU | DLQA VKDADUH FROUGHUHG VR WIDEH
FRP Q) DAXV | URP VIKH | DU SHUSKHU,

6 RXUFH 7 KLY [P XOWHG LP DIH Z DV FRP SXYWHG

E\ 7RP 7KHXQV/DN WHO O 3@QFN , QMY
| RU$ WURSK\ MIFV * DUFKILQ) * HUP DQ

6 SOFH LV FXUYHG GHDUVKH SOGHW GLYHUAK) VIKH @HV R JUDYIW DQG MW
VIKDAWUHDFK VIR VIKH VXQ 7 KXV VKH SOQHW \HUYH DV QRGHV LIQVKH SBCHR. VKH
GW | RPMQ) VIKH LGFRP L) @HV R FKLDV VKH, | DORRZ DUG ( DU/K DQG VKH VXQ
7 KH FKLFRP HV LORS SRVH VR VIKH ( DU V LRVDVIRQ VR IMDPW/ DV L FRP LQY

| URP VKH HDWHUQKRU] RQ 7 RZ DUG VXQUVH DQG VXQUMHW VIKH QQHY DUH VZ HHELQ)
WLIKWOFLRVVVKH ( DUVK V \KU DFH KHDGHG VRZ DUG VKHVXQ VR DAV WHVH VP HV
FKL \ HVSHALDOODRVIYH

6 XPP DU

5 HFHOQAMGMVFRYHUHV R VHO RUDQ] LQ) Vi WHPVH SRH | DOUHV R VKH
P HFKDQMAE GHVHLP LQWIE DSSLROFK. 6\ WP V \FLHGFH | LQGV VKDAM WPV FDQ
VHD RUIDQ] H EXWKDY QR VDAM DRVIRU. H SOQDARQI RU Z KHUH VIKH RUIDQ] LQ)

SDAVVQFRPHV I LRP $V ZH KDYH VHHD VKH FROYHOARDOZD. R VKIONIQY LV GRW
D@D VVUXH 7 KHVAMR FREFFHSWOOP RGHY LVVRVHHLL VKH ZRIN B\

IP SUIRVQ) XQGHUMDQEQ VXIJHWQ) H SOQOVRQY DG SUDPVIFDO VAWIEG
DPVIRQY 7 KH FRFHSVIDOP RGHOSLRSRVHG B\ ELRG\ TP LEV FDQEH UFK 1Q
SUDPVEDCDS SIFDRQY Z WKRAWEHQ) VUKH LQWAP VR VFLHGFH

%4RG. @OP LFV 1V QRAVDERGH LQ SXUXLQ) DKRDME  HFRBILFDOSHVSHAVIVH |, W
Gl HW KRZHYHU LQHP SKDV] 1QJ VKH G @P IF SKHQRPHDR JURZ\K DG
GHYHBSP HQV, QREVHUVQ J URZVK SDVLQY Z H FDQ GVFHUQVIZ R SRDUVIHV 1Q
KRZ JURZ\IK SDVHLQY P DQL HW 94RG. QOP LEV DVAHUN VKDV SDAVVRQ FRP HV

| URP RAWIGH FDUUHG E\ YWVIDO RUP DVYH | RIFHV 7 KH SROUVIHV R FHQMU
VHHNLQ) RUSHUSKHU. VHHNQJ DUH D JHGHUDOSULGFLS®! VKDAFDQ EH UHFRIQ] HG
IQDAVPDQ GYHY R QDUDOR WPV 7 RIVIKHU VKH FKDUDPWAUL H VIKH
FHQMU SHUSKHU. LQMUDPVIRQVKDAGH LGHY \X WP V DV Z HOOV HP SKDV] LQJ



VKHZDYH MNH@OMWHR PDQ M WHP SKHCRP HQD 2 CH VHHY/ VIKH SK\ MIFDOERG
DV I REXVHG RQ D VRIG FHQMU ZKIBI VKH @ H ERG XQ RBV G P LIFDOO

GHYHERSIQ) RYHUMIP H DQG UHFHMQI | LRP VKH | DU GWIDQMRXWAGH VKLRXIK VKH
KRORZ FHOMUR FRXQMU VSDFH

SH HHEFHV

20QH: KIFKHUDQG* HRUH$ GOPV 7 KH 3@QNAVE HHR 6 XQDQG ( DU 5XGRD
6 VACHU 3UHVV , 6%

) UMNR &DSUD 7KH: HER /U H $ (FKRUYRRW , 61
3DXO DVHV 7 KH &RWP LF ¥6XHSUQN 6 LP RQ DJG 6 FKX\WYHU , 6%d

* HIEHUW URKP DQ 7 KH 3@QN 5 XGRD 6 WH(HU 3UHVYV , 6%

* GRS VIQRQKWSB/  UP XRUIFRQGHWQ  JDUXGD ERRWV LQGH KW O



