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'Can you make no use of nothing, nuncle?
Why, no, boy; nothing can be made out of nothing'.
—Shakespeare, King Lear

RIBTFAR O@F AEG #Fs fore S geen) TRrwd ek s
5 IETCoq ST A | SACHIPE BeT, (e Sbeires el AWM,
SRR B AR @I fqiom IR Feates fead [
FEA G, AR AT, T, QLA ST ©ifer (s
@EABR AT Y (T2 OIF (N0, 5IFE @[T e
fares Sy el O A7 @fety vece T8 Tame FItg @2
ferraBe forem 0o for fofd FIeT ot Sy FRrFsme o 32
YT TG LA AT (TS 1,3 (@IS 897 o1Are wF Fare |
AR 1| (@I I VG NG g (&, S_G @FH I G2
OF2 VT ©f IS FTS (STF (FCE| QAT S5, SAIPTT o1 | ST
B B0 ST, TFqY % (|

fofe Srmie 32l e S A6 TS|

OIS FICT Q0T Fo0 1 FF To1 TS AT AN |
o e Q01 ST} e qeree: feg A

SR A1 @ | AR SIS FA0e #AEN| g A7 80|
T R SRy g Al ol 7R3 A1, SRegde| Wil 75, waHET
7 | SNCA MK AT AR I [&eeest e, 3719, 3 712 Ol €«
JI fore St

TACER, COINAE T4 (@FIAR (12 A @2 OF N g’ @
38 LI (O OLFR 0| BN NG A, TH L (Ol
e R TCol 0,042 I g 71 4 JF =1

X (A TR 1 s¢

S (4% R W0 I SR O | WA pEiivRl T
GG TN TN THCS!| IACE, SEF FIOT 7y e 6321 o2
ey TR GO o030 CoTET eI (Reall o e ¢

9T (5T AT ST (F =0 AT, T

JE T, G SIS 1L A%y, CeatRes | Sifsy (7)) Mo
F forrafees, W @31 92 WER €GF W F12 AT @ A @Al
TR ~§Bl S| (Y (7 W S 11> oFT|

O WAE S I oF T4 Wi (7)) FreR Frw-corice
o Fefele,g-orem wmiedt WerEw MEG ed Gy
TRCR, 2-bAG St I3 ATHT A (IR, 2T 9 —BIB
NSO TG-S fOZFT TN ST FCATZ, 4 IR AFforeT
@I Al PRI FA W ATT | B el WF AR Foew
[(E T (o0 OF 7 ST wars FRRafeeem, s sweis fofH
afelt wtaa s wifity Meafeces s e, it
SCHHIE IWT | O W SR G G AT Tgey f=e 71, fF8 ©oF
seve fosl dfager wies,qe Ma A i@l @, W ohe
NS F,O G5! fNerT el Wtz Ot 7P WG| WewS Swal
S, *TTR Weo! *fEIer &t AGNE QM @21 %77 9F51 FoyeiF

T 0 TS M7, SR (12 RSITRCIIT 8217 TG ToTe! TS
TS AT | ORI OF MG ACACR| [ S S, @3 A& ST
G| @ ¥ FHTAL ARl wrfTE piEefe SR @i
g 1R, CRITAE TR 7 7=l JAF 579 7, IR 5% =
AR 9% GF2 % a9 FANTFAE Ol FP, TR ST S L0
T | ¥ g T 0 SO v 2 o

foroT 205z A1 e ST IR .

S | 7 (AT NI



CCIRRC SR

[} G SCRGF NI TS|

- W’
I Heard God Laughing: Poems of Hope and Joy

TH(F T O | SES N2 SR G AW QBICS Bl |
SIF, 9FEN TegE e IAW 75IR SINH @ (RIBEEAR
e BiRFeel Afee I=NECF (T O (oI | (T F S GIFae
B GRS S TS TS 2f5 77|

SR GIFT T O S 2zANwwe (ol oo e
IS (5.3 o= onifafres wrer ‘e [ TS ABR IR
I (PICAT TR | o e (@ Aot I w41 A, 92 ARG
aFACY Y ¢ [Fe I oue Remr wiRasEae) fofF
AR

I @t =] (@, Afires Wcol @I &G — @O e
foeEe! SFCF A ToTe© QF! AT (F G Fg 77 — GI61

THEITOF ABIONF QT HHIFOIR GHFIF FACO A2

A6 W A2 O, v ST SET T @131 G
A QIR TSR SES (GO (SR THCad W | WS (ATF
FIEAT TR T=A ¢ WG T4 FETBIT I AW TR FACO (*IT4,
TR (T T I OO SF FCH| OIF AT FORTA A O
TR AT TS TofeTfa FA00 ©F F0F| IO T 4F ZCAT (A0S, F©
el wfiw Wifers G, FORCE TR O FRIANI, FORTHAT ¢ (1, 018

' Mario Livio, Why Math Works, Scientific American, August 2, 2011

X7 (AP TR 1 va

o7 T MRS QTeF SeH Fi6, FTo-ANd ffereay F61 g, -9
T IV | qOIa2 AR A NP DV AT @14 18 271 W
S ST S SRR ‘A4, fon” *wretel SikER FAce uF
3, AMe ETTE Qe fteT @30T s feasigefers sifae
0O [T FEF N TR DA FICO 7 SO0 |

58 Ao qma I9ARE AR GFE @ TR F4
A (@14 FCAW (P (IR ARSI, QU8 ¢ 1), G167 Rl
Y| (TSR BIACE FICAT ) RATF A& I TS & A, W
TP Q4 (RIS R I, ¥ AT TGO T O A | QN[
>-GF TF AT QB 77 AT (T AEINCSN QF6 AR TG
A, G @R OAT O SFF S YA S FACO RCAReE
AT |

ABIN Fereletes W4y AGFS biF ¢ Fdm Aero IR
T W @ SR eree I Swie fXd A Wed
i, T o0 i, SRS (Fig T LTS T PR
et (AF = FCIN 2 WMo e e e gresife fem
cenifefdes e wifera esiw| vmazel =i =i o e e
e 5redd RS FEF 9F SN QF SIEE STNRPR
LS T AT IO6I AAW COOFE ORI ‘GF W' A
IS FEA|I AE ORI JICOS MA@ BRI o0
TR, PR SR CFCa S OIS AIfPCT (T, 932 G
oAk Afefes sifegaa sl S| O Srd o wferice o
75 e o e, SICAFDT BrEsIeTR Srel, o= ¢+1F MM 71 20t Siat
Seal ¢ N Q@ S ove e I=a o Fea facew | et
TR *RICIFIER AT a2 I (7, Q¥=(F AFma 2=ifere s
T @IS AoTg &F T ©4F OIS (12 Sy T2 IR
FACS ACHA, IS @A (1R ATl ¢ T @t I [ifs I
faca ferviRzeasr 92r o wea|

FIFIER ARTARRTS @ @F wiEd Siaefs, AWz (2| G EeRE
TS BT SPREFS SRER WPTe 2R KB @) G«
A AL S (O QPG JFOGTN, T @498 (3 2B
BRI SibeT 40 0T SR
S 1 ¥ (T TRy




95,9% THf®,q® S HRSRA Tgs Ny FE T
QE FAES FEE| T FA9 SER6T I8 fwed| @6z
frrdme wifafe wifisa st qiaet anfafer oF zem &8s
offerear FABT i = 77 RS el eoom 2t wrawa@r
ZTfgren ififs ~Ited I6 27| BSfFees A% ciitafy @3 RifFFe 1w
OF08 YT& AT 71 A A3 1,961 oy 93 (@ w412 amifsfe
TR TR A& e o Frdferem @i @l wie
Fa? S Frfees ST ewme FiE @ IR GE @
forResirarT, 25ifert, 33 e fa ffesal e P e
RISIEIGET
I} A g 9 oifimE oo fee @ e e sjREE
ey T I TS ER (@ S PR G, AR #)- g1
AR AR @Fg CT-QEAN A2 JeT 5Ce| A (2 02 O9© %
GFT TOTS! AT TITS (AR | [eT ©wd Syeiefi, v qrarsrey|
SfitE WP AN A6 | SR AREACT AT A A celz
ST (eS| I OF IG FoA,@WCE W CTFE A (STERLA R
FIE@ (¥, SeE 7 P 4 KR Ao Srel (g ¢

TRAT SRR (T @0 IR FIEA G R AAferifs ) o1
TACA] B (ST T ATV T S G T AN, TS
CTFIE 9, AT FIAC AIFACE AT A2 FIA F© S GI67 SHfA-
ARl B AFT FIRETEAT ([@F FACO 001 (T2 TG — 97 2TASAS
TR AR Sifife) & W {9 S ohena @iely,FE FeoT S
T8 T OF AR @0, I Fo0! Fhovmd Fae I,97 e
R T TS S AT 200! FATROR | ©Iead R S
@ (FL ST ST ATST 9! TG =14l o =W I-ewiffe
I I GB7 @ Jfa (oS A @ ERREAN 9F7 99 I8
qICed W FAC08 I (FCET| GAR QOT ©Oitid TF o
RIS 476 \e IR 37T @Eeied PRINT toft Face, 58 ol
By (ofF (A2 FIQ M, % F(F OF g (@9 FA008 FTafee| g2
TReNIta Suiffess o e ¢tz Ficafes oAb S sTeret

3,95 Ifaw 26T Age FERRmMA AW *TTE @Y @t

X[ (AT TR 155

S| TGTG (FICN AT 0T GFG-R4E AN (T ©Itwe 20! 1 o
TMAPHS B TR T4 7 G ool S G (@ A S qmes
ST FIfS T 1T TN 6,979 I FI©| FIE BT (TS G
AT G & | O T4 e ey wF 27 B #A1b-
R ¥[SRI (AF O Ol fATE (RTE 14l IR 89 AT SIAF T
f&fer crem f&fmr @i F90e I8 T S S WA @fiE @R
rififer @M opififer fFamelm 277 TTFT (|, ©6-3v¢
4.5 e a2w Ffe [/ apffers sfreims a3 o= TR
4TS 2ifFere e | 6T Foshma OUE A7 A ZCA QF6! *14
il sta crerter fof, ite oier wwan “3efFfens el e
sfefee s fofMR gaw feamer M aI6r ommy ow e Fa9
ORF CNITE| SR e I%F 4@ S R SIS A3
Fioreifees fRTaty, orEear ot g oot Siiecs it
QTG ANSTHIF oIS @ e fofw

o8 fofis,ve IT @Hl-of IJfe z@e, 7' @ o= Hew g+
(| ANE,FET G 1 giere YW @S @RS, [
@2, TR SRR T IR A T A, N G 0w
o M| AR e, syiffers fHema [eaa Feeifes sifdcred sy
*[Te SIMe Saeifors ANFo! AKaT FE (FElRe| oimd Hold
Teite fage,beee, 38 S TN RISl (HIC Sy T8 ST 2w A1)
S SE FER TS (@ SR T GANCS 0T AL 7S
SN AI6] FeH AT THd To wF Icacl IR Al
T8 IR (ol w53 FieTea ool Erite fawme ofim
NG e q@ A @ @ [ ok Ik fawm s
e feet @we eifdren wepey € onfbeifes, e, vt
@ @Y faeme o @i, fFe afemame e gz
i @3t e e, Ate fasber o For fza siia ool
faiver dfte s wiig fee i S 10 SReEre S|
O oS (T eififer fage I2ge 8 W Cllee—aoas Wy
ofgfe, wdie FfBaR il o5 2fre care) @9 AR A g of R

QOIWCWW




TR IS, ToAR OF SBg (12 QIR O 16 T | RN
fosr oAfts,kem,om [ fee = vom g o3 wer
T NIE 71 5% T @ IR0 AR A T =W O
forery sifers, e gt e Aea-raien fofe feet vo, faw
S fAERE W0l do Al 0 T Yo-OF IR §J Ree s 77,
T CTFICET (I AR 3,R,9,... 459 bz e 1y e o2y
51 W (BEd@ @ RASRE fiwd Tikemms F' (TE
férFreTe 0 vo-F fofe Tt Ty ot T4 TS i FET—vo
FTFE @F [ B,vo NG «F 9% wiReNme @ a7 oo
WATE =T (@6 N @SCER-NS-(T4Ce A IPC| *TTa
ATATSTATS! TISTT o1eT ETATAR | QLB @IS AT AT vy ZC®
A, SRR ©,005-8 RO A (13 4B 77 I G2 AR
QFB! LI Ao I AT QFBT 9FF T AT FAICT 200l @F
RO APE RRSFICT % JT Il CTeR 91 &I (A ¥
wifer 2o ferae qnifaera nfafscar

@ 3% w1 fest foeoma f[5g ol fegreg Wwics azel S )
Ay Sitd Regiers #ifaerg) | feeeives oo sTees Sitna @ (i,
SIF FIFO I AT N | *FF Q= FA W oW (S A7 %=y
SIHA I O (A FEE QT FACS FA,93 W@ [ ferew
G e e BRim, A Tt AR geEr feee
TS PRCTRRT (73,71, @udb-¢oo) |

PRI Seimy e @ae =@ f ojfidice sie? fog fofy
@ aF @ wifaee e, G A0Sl AT TE e 27|
e R0 ©iF Moy Foete wiaaRe few I o oo siwee
fRreTe AT G| e FATTSe O FOLT! Shge A6 f5e 1 o
Trol e iesa TR At = w4 W A1 fef grei fegeT
FACOT (T OF & AR ) 9F O FGA SR 897 OF ICA| 8¢
1'% 77 fofv Rffvweng simten @ Qeeited 2fe a1fME 7947 T
A O OF G O (&I i AT &A1 e Py S azet 7
& e fof T G Srore Foed FRIfage 2le S|
S 67,30, A-SO AW IS FCe @3 R0 (T QeTeT! (At (o6
FICo| 9 SR TS, AN IO @I SFF ZEAT TS|

X (A TR 1 28

7 Q0] &t feer MHcs=ier sfaca T Mqas greea weel
SIGE FO O OO 0o ACE A0 A | AP A
T forem o) IEgor Ao @vee Nays T 97T SiF I
T, DI DI ST G5 T oI© TSB! ol e T fofy =
JETCe T AN BIRCS O Ol [l 40,51 X TS 8 AT Fo|
PR G (TR N0l | S SIF IR0 ot Sawo! Fen” —
O TSl P FEAT Wo,08 ¢ SfoF F6| PIATAANT N30
7 i = @ fogeT e @ oo SR SR G fets
Tgme Mroe Tows Tl fofv) orR i o @6 foer |
ST 5 oo BRI IR, (AT -G 50T ), AE 70 A
ool T o 1 AW AN T A foe, @ete @ gErres
@C THRE T FCF OF AN, (FC FCACR QT AW @AF ©OF I
q ol 230dE Ew oy 9N @F zoenl o SR STy
FARCE | CTe) PRI S =1 Wdiae Feafece: crsw sfif ce
QI TR (9 FifRfR Aosfaet few fies wiicg 2fre) |

22 1 (AF W=




TS FAG FHRCHL. @R, SF A2 AR A oifedqm) == gea
SIS L, TR *7 FCA AEGLF ST P I, O R FCH
@¥| @3 R SRR @ G4 (@ T S @3 ok
SCEABAT F9Q)ICE TS ARSI TN o 1= fo wrffaeaan
TSR AFE @ Q@ 4R TG AT o1l @7 heigRwe g
TSI (TS ST AT TSI 8T NCH FACS AR (T SEF
7T 37|

@ 2oxo T e PeeE dfte 8 wiw it «sg
IIfa® SCeToa St T |

PrICIReE 15-Sife

TOAF FF AN ETRI2G T @A @ SFRIGT 0 acs
ARE PRICIRTR Tomy’ Jecs FT @R e fagres
fFosre qeba mrdR I e e IR 9ot @ i i e
Qe | T&R IR 20N, Sl @ferfie entrer Row S
T AL 2078 SPICE BT OF Fed T2 SCole T et s
faema wede SeaEmas Sl feet @1 gibie faer Prime=eE
N TO A4 ANfifes Rend 7@, wrenl 2 adie Mifer
OIS Aifelted #td it @)

AN @R/ @ fof o Fafece @3 aFoR-sroT
ImRE @ @3 SF Do FCA SAGIICT 23 A 26 {ore|
FTORFR*® SRIGH TR GIFT e (Ate, QFo1 *fo [ &1 @fb
Qe JT—FISTTOIE (15| OIF2F IF I e OF AR | <ifeT =M0e
G T T G2 OF IART QF6! (o] g P @9 21 (=6
OFo] FE-TO T TR I o orfea 93 St G
ate | foRaey SeTer @@ QO © € GIFIF SIell IneT I
e o foay o raa Seaer (oIte AT @B *:foxya, S
@A QFAIER @A @D ofF,@ o Wkl @ f&fFenT
SICHCT SAFAN N ZCA O FIZ (6T ZCA, OIER (T SAfore Gt
ICeT SITET *1% ST, G0 O G 7%, AN «@F [qre qTe @B
SHBF HCF @ BT TGS QFT TS ST ASI, (@ 0/¢ [
b/53,MCF AAfTed SIA I TF TAMI AIFF—FTW ALM | el

o7y (2 TR | 20

S 5E (A 9T TS T4TR SEW R = AR o3 R e
QRIS AF SR GFSRN (AF | PAAARCIE O T 2@ @ @2
T SACed W [ 5AE @Al el oY Wiy egfen [ g
TV, g T TS [OO! OO | AT TS 2T S
St W e Bl o Wty @36 p arffe qReR w9 g S
(T | OITSl, @ @Y M T, A, 2Ffeq [y F w7 qefeerery
77, g qres o7 el T Ry (e S Al Ry o
St Wy 4 o, A1 g wiiore 3fmaliey, o Tfegres e
TR (FICI-I-CHICA! Yo 7= SR 2 AAfegag e et AR
By AT T, oM AT

< 5 >

LI T POPT T PO PTPIVIRT O PR UT BT PV ] l

—

L _ 9
¥ F+9
o ; ol

9% RS @[3 T ¢ofF PRITTRITTE W@ @ 1@ fofe 3@
et fepyfEag @36l fou wie SR @™ oiF sE1 Fras
G @ T @uRre SaEs wm 5y wwARS (i
fRertes oM TS Bew a3 TE-I-JeFiffe
SfRS5T 96! RO W AL IE OCR), AR A 2AR-THG OF
DI FAFSS 20 SIS et a7 CoIeieiar S| vy ©f-3 79,93

38 | ¥ (AT TR



CIIFPETR SGfod I 9F51 RS WF#iifed T I TR
TR (TOF SIRE (ATF AZ-SRIQTE o qF AT I AR
e Ay PRRIReE Rl sdire el eififs ¢ 92 o=
PR R V| IR AR ST BeCT I, OICF YoM 0O (|
SEW RACE o GFLRCTT ABR ICo I FACOA | 2B 9%
FIACA (A e SFATS HCAH GBS GBI, TAACP S B | JBH
fBre SR T (71 @2 foeT O B R

e @3 @ e vy fgow ofecs Swe A,
AT TR e G5t B (Xl w4 363 B 8
f2e3| $17 TR AT @I A o 377y T2 Awew 1) Ko
o), e fadiea fofq ez fatew 711 e o7 @I SbEe 9l
¥ MFE AFE R I ETI I3EF I AR =T 1
TG femE TGN S FF @FE 0 9F2 Y0 AT AT FC
AR IR TRALAITS 2ifos 231 2w 27 (@ O/l (@GS
AR T AT AW FICT FICR F A CI 1| 2907 Raw @@
FRT FAIG 0O AN M (T e 1 G2 g1 ©F 731 Bt
OR O AR @R SR FACET @OAIANET AR
AW, AT TR (@ TF, 700 T (T 00,817 A (@ Sgoireft
Gie® G5 SO oM TR 7,930 Sgem TR 9% AFHATeBrE
fof aw fcaferee ‘ciites @fre’ a1 @ Sgore| @3 SIgeiices
Toifgfs PR afon i@ FEl 74 =S St o 74 e
IR OF BTG, TS T4T OF F2-SAA A1 CofF FCA, O
O TeE e, S@ON 13 SFATST e IA N (OO |
AR [ ey St ARTm—AGe! (ATF 'V
LS (@ T OICF O P BV (ATF (I S[Y (@ oy, o e et
qE @ g5 T 272 e itz @b1R = R[S Sgoe’ | TEE
WA (@ @ 93 TGS Il S s fFgrs ordl TR @
S, MY, ARATE], OPeTol|

eI et foe 9uw @ ol fof awieen T
FACS ~fRCa A1 SR wEIcEd fSfebi foet yom ma fRefgaeT
X[y (AT TR 1 2¢

R @iq foff Fong Ie@s @ S f&f@enr of T—efeR
AT GG orgem 72T fFgreg ©f =7 | Gt SR et
aFol ©og| fofi P Mem @ AT Gt @re T @6 @
LIFFERS TACS 7 #Cd 2Fe w6 G Mo e &ifd =& o
TAACS (@ SEM TRAF 4340 gore if—5+ s FifmRe
SICGRETET, 4, @O (@ ¥ Al A | YECE O S R 93
AIEIRR GO FCARCE T@oniT o

PR w8 & ¢ S frea sfew »ifelfs g7 sy =3+
Q3R OF T Wi fod gdiee S Sfefie il 8 Sywtus
AGIF-SHA | ST TNFIE [ 92 O Terad ez Afifa e
FERET (@ (T3 GBI AP AT SAFEF AP SR
R | G PRIAERT Sitme =l 59 S| I FO O S
aFTY o @Rem O] (e FACe AT, (@O (T (13
foeel ¢ ey 17 o ARG [ qI9e | qoBIR 558 T 6ty
R el (@ Ol 9T weT (@ed P (i T e
FACS TMrs 1| 2 ©EWA AGF 4CA ARy zeonl 3 @t
O, IS I TR SFWACE | PIATIRNT (=e] waer e
ARG (BB FCA | TACS! TSNS A, [F8 IW A4e 9F0 Toraq
cds) WorER Afe O F NCASR G6T (S AT @AM QNS
TRFATR @F 2o foff @ S T, ©F oL 17 2 1
T TN TAF ©F'T ZEAl| @ SIS THACATOT (SRR T T I
CFeTeT| @3 ZCET AT RN A6fere oier| sy {5 faram
of fea @fsgfeme f[os @ it oF @i

Frarr ST S o

AT @ o TR I ~fFefs sy fas Aues eo)
SiF e 1 ST TeAMA FORE (MBS FY FACO A IR
RISIFICEH 22 olle (2thT (7.7 83b-98b o) @R SyIfRrEse
(4.7, Orr8-933)—48 ARFIOI el TARCAT ©OF 7 7|
CETBI QIell, I Al g e @ Moy ©iF eoF TR =il
AT I, of o @ FAfsaT|

Qv | (AT TR




ARTET WA 1o, 2o, B 8 QB (2 Fiee fof
@A IFT oifers gt ferew /11 ofS T R Afe ww,F e
PEIFE oY I8 OF I@RACo2 AIRe A, @NF PHRTHRR
a2-Twa| T8 W oY o @ W A fedR e A
AfeREE (AR TeAR A TNdE ¢ P v S Ry
SRIfaEse| PRITIRIER Ttel i soee [Regmies @3t Foaa=
e W e W A jfER @ukm SWmd ¥ gR[E
ST, aF L fof SBolth e fee | f5g o 70t Q@iel Facew e
g HoreRE I @ WM «3 42f5d SRS A[e! @ a7
@1 58 R T3, O ©F FF S8 I, a0 N A=
©orF o7 S AP SR (G2 I (F9e 9% agfbas ey
fbgeTFa) QU W PR AT (R A A @8 @
SIS gACe AFLOR T @ Genfife ataed 2F,cinr =iy
SIFICS AT 1, TR SACS I O W9 A0 (T JR&T & 1 T=afo
IR OF IR T | [F8 ©3 @Sy THab ©F e *f& <7 F9 F17
QT2 FT5E3 O S TR (A 9o O (2T (A T 9T
SR ¥ S e, iR e s 19 ¢iew oot sifeRbeed TeftE)

¥y (AT W= 129

AFB! T AN FoIeR AT BTGl ey Boer | @7 2 Pz e
ACHCR AR (T IR TFals G ©iF beta *Ifes cofet @iaa? eb
A< A 2 @I ARSI T AF SIFH OIF I (T2 o
o fog wWwidSba o RE AWYN @@ F@  (FECEE|
JECH, R, KT AR 92 (T FTR_E IRE RCF FAPZE e
“fe it a0 ©FE AW FgE—yEeen 9¥ FEs 9T
AFCAGONR BN I e o e @ foff wift Faaw @ 7
Fce (@ ARy Ay (FC STRA B SIF 2| ISR [ @ 9%
el g Pefmme Fitz 797 Sge WA @F 1 (&, 459
Toro Qifers gpTen 78 @3 Teame evdd fefeter) «%
TEAME AI© Ao FCARA CTHICe Y (HAFTRT | Zoife
IS R[Sl @ G =S 2517 7 8 e

fRRT T, C2TB1, SIfREEe, 31 TR eI T Faces @
e @35 sl swd,¥a g FCERT g @R FIF A
], @A N G, WISl TAAFe| Gl SpTed, ez «ife
SIRE A0 g AFCS AT 1 ZTZEOICS| NCF HINCE (BIe AN fe
T T RY O SFCE WifeT q,CMIES T SR OFIFAN AP
@A A f&G(TT (72 AL, €61 NI FF1 T@| @ FIe O [0
4.5, vt *rerw faw wHfas ¢ foefm ofifseaem (f4.7. v82-
290) SEIF ©F N> B MCARCAN| OIS A IFE ToqW 7!
FE Pafem ©@Ef@EeeT (7.9, 8vo-vd0) AE T ")
SLOTG A G 8 TR e forae et (4.5 sb--
@8)1 \% TG SEET I/ CNIferd GAMIT -1, TR =, (BT
@A AT T QN AT I O TEew @ @@ ogpane) g1ee
TACS 2RI AT 19 Ot @iee! 2if oo, Sk 32 €199 1S
SR Y& [RBACIT &= e Seie @tF 7| @3 “ifer” el <9
‘Y& e’ IRGR WSt Fite Ay f'm T e
favaer” St TRifera)

el O et MARTe—a o« oo faw
TR TS SR PR .7 AN oiw 2o fhuim
(IR QIIBF GRICT AL 2SN I S *Iorar €|

q4if5 @3N @B woomt G 9T @36 el I (e
AfSRIfTeR @TITR| @ARY IR (@I A (&7 T CNRG ©IF
FIEE I S0 AFCS TSN AT 4P, > NS || N I

b | X7 (/T TR




AT IS TR fazel- OF M = (@ AT (0F S TS AL,
(T ST LA™ BT AT R | SRR (Al A, A T oL
Fa-Rre ciee sowmd F=A 3/ & AFI ¢ltRl 9% w4l oTe
VR T AR T AR A, ool F52l ST /8 & ey T
GF 2[F AT T 5/8 &, I OIF (ATF AP AE A& /b S|
GO O g FACO ACF Qe 417, 68 Qe =ee ey
ALY, SR, /8, S, 3/dY,... aTFT (A AW 4Ito Hee AH
©Ird elferifrel, 68 e @ORIT SR ST (RG  F=A
R0 S| TG SFOATF AN AR G (@ LA oS TS
FRACE BT SN 0 BT AN OIS SFA 165 SO (A6
Aifox /1 @F SN2 A>T A, SIZ T2 G TPT 8y G TR
HRFTaE W NIRRT 8 S, TSN JooS A AN IS
R ceeT|

® L t
& o

W,

o k'l v g *

3 ; TEEE

ot ; <TeI-FReeR (e Aftaifer

T AT QLT GFB T, 261 GF, ST SURKNGTE FCAR
(=15 = AR S (=B @ 2 77 ¢S 1= 51gl| ofF o fowma
@12 fomier @y 6 SeTeoNte B WRTR 1= (It | 38, TRAFSTAT ¢
CIF Z0R I, BT AR THANE ST | o fHieanaeT sig
TG A GIFANAR I FACS ARSI, SN T, G613
el e G2t SR (SR e 4€itaqe A @EF IR SR XY
T AT A (2, TG (SR LTS SR, OF I AR A2
SIfE0e Sy ACY AR A R Fl OS] F@ACE, W S
S, QUBIR T, O AL N, (S T4 NECHT FooI09 | 4F
P o (SR 4t Be e, @F 9 @I eFPes @3]

BRINRICIEVSE NN

&I =l AN (2T IBAG T 9F (T TRAT AN ZAS S
TARE  OIHGTAR @S  Fg SPIN A7,9F0  @IGYIT
T | LR
SHY/R+3/8+5 o +....=R

IR SF RN (e gfstaifrens [5R Face a3 Awe
=g e 77 (3fre FET MeISTER @oree it @B e
AT, TS FEATFHET IMA| IF & @O ©OF @F 5 =10, 223
& AT wM91T 9% (WG| 92 WG I F© 7 I3, o= IR
F© 73, CT51 ([T FACEL (O WO TEF A| [oAR &4 ¢irery feet
2 ~Afeeta o JRmel, *° S SN - 9% 774 77|

OOIWCWW



G RECENE

— 9 T

FEARE R AT gEEARel @ PR ww e St
FEAM O T FIREANAW IR TS FIARG I (ST 77 OIS
T fraferee @ wiitE Te SRIgAE @F IS QI Sy
TS TAMT (VR *T IR (T SIS T TR T 0, (Al
2T S G FCA, OF AT BfGRPT ZACS! FUAR #{TA{ Sl AT
| PR FCA WO, A WGP T A OIS AT AT
TOTOICoL ¥ @Y AR 2| (F€ I ol | 58 936! [
TE GFNO (@ NME Ol (FCZ AT G o¥ely T *7 Q61
oz Ta—3@ AVITe @I AF MFAF To, A AT T3 | D,
3, 9,... QUTHAR K QNI (HICAT AT T/ ¥+ @ PR QFH
WA, qR Ao @S WAN G2 Te@fGer ARy SR,
THATIS 7, SR AFILTH—S RO |

W ole 91 WGre =7 a1, 71 AR AE 1 7 Jacs| TS
AT AN | TR, ©1f Topifer fiewrer e 7w «<hhT Tifed foer
TrieBe STARsl CRFW| 9B fFeit [RfHe '@ o foa s o1
wifer e ¢ Afomfen eom, oF affifew esf@| S AR
(TR QBT SIS (4T A5 Z0S AL YA e AeTorT|

X[y (AT TR 1 0

5@ 2FTINIGT BT T (T oI

A S SN a5 WRAR 7N T2 A SRS
AN AT 298 A (0T IRE Weol 2ol H=7° @ #Fo9 e
SIS (5174, SIRTS %Ay f2eT (AT ST | #F &3 FTel| %7 =i
SN @3 33 AGF WA SITeIP Ot S S T oIt
RVTT 911 SRR G Sl zeer g fofg 778y, fofvg srezess)
fofy wites 7@, SR fof @re @71 fofv gwigita == foe-
el e, SIRE TEH o 8Afgfe) U3 SRR treed [t
o faaet ficee g6 e wifeta (redte @S 1T e ©F T
W, SIEF 0 @OIF Sf-ie| o o vefa cifers e
Mg [Wiee QR W wF SHeE re wieel @ [T a3
SRS YT QT 7 WF SN GF WCHE FOR A, @
SR AR | OO W Xz Fire sfef-wga Al
©3 1 X777 (ACF TR




e O SrEced WG e gy o seiere” s e 5g
WY @ nEANcel @36 Ao AT T AR @Y GIR @<
T (A I SO (Go? 2ifere g Wi ¢t {5 wif<fvzg &t
7 faeme Weoll oar gWE (@e-TeM THelw (AT SIfeices
TRAIEAICS W) S e AT FrelfReeid aee 36 (1, Gibl 37
JRBITAC A T AN (@A AR (@I TOTOITo3. T THIZAT (72
@ 9F6! @ REE o W T Sere @ afer,
ANGE A QLR @A FEFRA TE QOl| AT ARETR
(ICT CSANETE T (72| IS Jool GRTAT ABIT T I3- T
TN, TSI > AR NI | QSN =S Y FToId
@ 5% TORE T oo 1 sy f2e @51 Gt e Ao
RIS | siferes 75 2Tl FOIE A FAfR ooy | 3.7,
gd *eF NIB AEESGE SRS ANGEN Feaw | fof vy smeze
RS foree @1, TpNiER @ o afes fwem FE
WIREEER T qFe I W @ o qq oF foF Gepemd
A0 QT IR SRS A9 AT (@ WIRETE1 4O TR @
TG A (FLECRH, AT I 1 o8 Aierss e @2 (@8
SRfEA SRTed $47 ~AfTwifire Tg7 G/ (7T I Y TP @A
T, AT O M (AT (@I AP TS A (Of (18 4y W
AR -Se T Afoawas! f&et 71, IaR TAGHIE| SRTS 75
CAE 5711 1R SIDTAR X O SR FCH (T RN | ©CF Ol
FIREANTT Tl Lo-fofeF oWeaT T8 I frema So-fofes Tarm
IR JERR A | S[E SN ACF WA AT qeeT =i
I, SRS GT ANTFR feTAToI& S IS (N AT @2 TN feT:
3,%,...,9,01 SAE N FE, NYTF TR foreqomafs s
foes! WA 7 e IR SeRma MeAR @Y & Tfvw
T QST TATS (N LR (1T ST FIR (ATF, S
T FAG 27| ST ARG (<02 AW FICE, THAAHT TAF Feigon|
A ARGIAL O FAFI I SR AL |

- @F, Y TS T Afred woire qF FY oA
I, [T I OO | (TR HIAMTHS AR QF2 A eaewa
T qRRY JIRCAA P SRS EF FCARLAT ) OCAd Tl g
T TR Tt QT (@Te ACF | @, G AT | ST (FS-

X[y (A TR | 0o

S -9 TS F @ARIT FHF FACS ATS 1| oy Afeiferar
CRITET (T AeTGF AT SCASG! AT TCOIR AT (TS AN | FICA!
PR CATF 4T FACT (61 A, [0 FIMZ FA0T GT61 49, IR 49T |
IS T W @ IAG OFT GG A AANGE T God
Teoifer oraT W e [(BNE oo afifes gEes
PRI @ I TIgF ¢ AT ToF AFI TR e @i
et s o sae = o2 9w wfe /N cren st @
‘GG A AeGR TR T ©iof AT 579 T FeF WISl
AGP, GIR AANGF RIS TR0 AANGF TR e ooy 1 7=
FAC AT 4NGF | TOTI N IO =LA (RCECNCIANS ©f &I,
g T *oMite @6l oot «F frRed SIfE[)

TS Q-8 TECo (T ) MG P TS 57 Faee
CTBT W7 =T ACE| T o 7 PRS0 (| ©F fof| T30
ATSTRCE ) ey o FAR (b8 FAce P ofo A ¢fo Fere
WGR? 49 SRS T FCI2 0T P, ALTENS ¥+, T = f5F
T SR DRIRIGR feel eqea—*77 2ot G f&f o7 A= Ae=wiesf
OT WRR (@ WiHeT T @)

o : g

O3 @ GRUIT OTHIle BRI T S| A RS o
ST FACS TS| AV AT SIEE AT SFe e,

o8 | %7 (ACF TR



orF, ol @3 Teme Afds e e w2 fof qemeem, s/o
X T, SN AT 0/o-AF W F? G (PIA] VR FR| Ses
T S (T @78 aFo! I AR GTF I 2 SACHRNCS AFR
3 SRS T @ TF @B AT TS AT O 97 oAferoore
o gy frfece e so/a wafy fifss ‘@frer | @Tor
@RIF & TR TP aAfdres o™ wel v oPE
FAR 27 ST AR, 9949 AT AAfrebT ey Seasy weetoa w41
F

&y sfres Tt
oo fiffre RTreend TeAmaae 2 Tufes AW womite| o
g Seefe @ g Ao ifdfos e S| @ oRs
AfTSH NI AT 8oo (ATF 3,200 HH AT FANTFEAL SO
sfeires TP IeaT SIS T A | ERIER S ey G Afafes @
cErfeffert SIfes (8av-¢0) W@ (03¢ I=F [T ‘SFeiftar
TF GF0 AY 691 IEA, A QAE R FA W, wS Tmere
AT TR GFeNfs [ 2w Ifpar FCa1 OF (9F) (Voo-Ybo)-
Q3 (T IOy (L5 ) IRBTe @ 9FL Gf I =750 )7=
TS Wy fFei forare 2w o 3 () @3 ageE aife s
cemifelim REw Mg SRR 42 Ay g Rend @ 1 orke|
Sy TS (FICAT faTe (R FANRE @ e HAfBeifces sEce
Sy Sfef FRATR ANEFRI— F I SR Ffog oo I
(E5b-YYb) Al = JIAT @9-S[e HCF Qie® (T ©OF, [ I
QG SR Trard T 20, Fofi 2o sy Ot (5558-50b¢)|
*MCE WA ARCO FF @A QIR ANGF TRAF ARE,
01R fee o sslR Aftafece FrRsR w6an i «fFfsrm 8
A T TBAG| A AMS ¥ 29 AT FAG K AAES @I
IS ©AF R | 8V BCH 8 G767 AN A TLEAT
SAIERT T4 X@PICFA FCS YOS ~RIMEe &7, w78 Ao o
BT Wi F @I wifeerey [Afse 2@ a7 9o s 9361
et STorel U “RIeCTR TOAICS QTFAN ¢ (AT AN (A
@3 [{erg M, CI6T Sy SRR RYPIRe) w71 @F61 Teyel
S-S 0T 9T T, SAN-SARN AT AW A1 GHR @I qF!

= (AT TR 1 0e

A SR, NS SR SN I T (@ @ AACH w0 I=J
4T M TS Y O 0O KT A AIBITes QrFand [
V| ©4F SR AP g AFe a1 R[N ¢RR) Aey 77, A=
T, TG @Al SF 7, @A FABFE A2CA 7971 AR oled
O M R TR

T T HRERS &2

T YA WREES  @gmed N WSl @ A
CE,FC I THed| SO (FTREMI @FF SR SFoced
AT, AR AfOfeT 2o TR TN 0O SN S
BIF| 79, /TN 0 AT S (@ 3 eR0E 5 @ 370, 5
@ e F=mte 92 ReN o FrfRe e s 9|
TF M0y TS e I WA 7,9 ©F
ARENS @I N 99T 936 NRCA A AN Foera Wl
@I GF TAa AF DI FE 6, A Ad S 71
e o K o) 2 wifige i, [Rafee zrae) weid
TCF I=F el PRI %) AR FCARCE, T8 A1 (S|
fRerateas s ifkerzere 2w e Fie safeee, 68 oi-¢
SO | LR XA AN e difera Sl W
AR, FE O @ QI [ oo Stz g o e
T, @ T Sra @ 2 q@en et 91 o edfiear
ST A2 TS OIF A, QT 3100 SHINed T4 e
W efefmz 3 Teere [Ma S Sima e A
TIfer F0R, 58 Otes O bae AeH, I i nHfs
G e “fifafos 2T TP Aeqhe| 43 CIIEs foF
TG ofre S i foeT @38 (rezd Qb SF— QTR SReR |
SIS *AIE TG I T T T 5 wrdfers et
T TS NG IR O MI-AFfoq GIFLRCAT ACH
el A (It Picafee 7 fFw w9 7 (et e

o | 7y (AT TR



77, 7ifers e o=l Faca, sifeired FRAFIEATS J7eF S e
@2 SfereT & 8qv RBw, % (@ I=9 @ AN T
q05| 855 A SIF eI oY LB’ AFIf*e &1 T 2Tga
@R orE foe azx-Twa i o otem awes e
cepifeffealal foter| R @ O SRR SR @E GF
T AT O OB O IR (AFE AN Tl A SR
Ao e e R wifvraferam sma wififen eome
O 2pF Pla—@N fagres craws @ T4, PRifNees wRed
(T o feet afne) | @ 35 faqrst sTwaceR TraEs e
O ATg| TOAR A T AT A @ N @ G0 FoF
AT 7 ([I4BIe RIS i et | 5@ O (AT 2l (721 TR
3fore SR FFW (@ foffl %A1 IR FRARCAT TS STAFDT
fema Trel T2, oo, O 21t W1 71 a2 o=t o
el FIEDIR oot IFTeT, @A (SFIeiwes Nfafes oAy fofy
IR FCE | T ol @ A o ~[rarifa Soeifs Fcafeeem
SIF wiferferss g Aiream )

8 TTMYY I B (AR CF G SR, JNCF
AR 55 Wfps A it A wiw afefre wware)
o @y e st Rt 2@ o S (TF-2% T-2 @F)|
afsafRma @ fare @3 «REE @ F9eds qaw @
TR T M AAfre-Teite g9 ¢ |

R 12 AW AGATE ST o AMF 9F TG
AT S-SR AF | vor B Towe cr=Ew ()
OTIFIE I W IEE 2 348 A7 Az siwa iy
2o W REBE-Sge opaice™ oitme FEe T IR 900
Bt oy ol ARG SeretR Wi el By WS e s
G| Y TRABH SR I 2fow 9511 a¢d B sima st
B strpieea fefe Fifona ot

¥y (AT W= 1 0q

foq : SIeT-carnfarefsy

A, (AT R CTA (ATF2 AR AZF I ARy [fere
wifed (ToleR ©Y 77, TeNRS| R 2fe @I [Reaw wiaR
AT 2T WA SR SCe | [Reera Fq et gaea-sq-afima
(R SF-CAA (A Y-b00) *AAFICE | S-SR G715
T forem| Sreye Spieas gefedie oo goifs| fofiz ferem wfers
TSR AT ARFOF (TPTH RO] ¢ ACORT A Ao, GBI}
et AT @ ST @1 AT PAfers sz fofv ey
IR Y@ ¢ JEOIT IF A9 I €37 e PHigsie
e A =7, E TRMR oPvieem Sy Ifeamt 8 ey
ORI 2T FF AT T | -T2 (olfSeT Team
TR BTSI (T | 93 TOIM ST FSNCE (FICAIPZS. AT STore 77,
Qs gfe| RO I3 3| rreiferar gt Faces @ @R «f@
o3 553, fo8 9 a8 79, TU-24MS| JoAR IR @7 Iwawe
TRY 8 MNG| (SIS ST Qe ©f T3, TS-@en S

ot | ¥ (AF TR




Faces 558, g AL A G- YT Fares @ 45 Joor oo
oie ffeTey vetce T, BrEnior 73

N A (@ 93 VoA fPrm ofve fRaifaer g2 wafee of
AT BY AR CIIF-ITICEE FZ QT T, ALEA STALRET F”
REe| Aferl TH @R [l ey @af =R o S afie
CTRA ST SYAFOR MRATT | AT SIT-& T Afeema T Sre
301 o frcafeces [NR5E T wiNes R T Srg-faey 0S| we-
TE 2Peeid WG forew s wiw, cenifoliem wim sifires 2ifs)
3 ¢ B M SEPHIEE Fgrocs fof s Fare| o
AICEHA “Afeegrem 2fs S e Mo feet ST @ Bt Atw et
T o, 3w w7 fYBF-gde I29@ A @A 2I1eqT AW ©f M@
T T SO AWM | ST GTSTel SIE I A1S F0 S dqm
FET R SR T FEEiR @ G AEes diee e
R A QW e e ferew fofv (@ e ations e
TR ST FE VG LA SBT3 [0 e Cofer
FACS| @ 2o ST I8 *0L FH—aAWF A6 AR 8 F1 @A
WA (T SAbS] FAAT AR T @ (8 FAC, W4 ¢ few
FIRTOR AT | boo BT O @3 79 FIEFA = ¥ *1F3| [ogw
e qqel-7j7, S-wwa (House of Wisdom), Irge ez,
7 fiered sTie 27 M| e SifeN Selted W, ANEAS
SEF (AT, ITANET 2Ol 78 9 oa1 AR SR (18
CTERYLA, (T 27 ZHCS! T S (72|

- TR, (AT @ “BLATFOR S (et =reaeef
GRS T S| % BT WRICHT TSN 4T TS e =Y
T G QRIS (o-beo) TNF @F AfTe-(oT T@ALS|
2T ST T SCFT o L =141, Srewifers, o 781 R
ST ANS 9 “A-SA- - STA- (W | (73 AT (ATFS
A N S’ | R WE-skEd arwee 9d Sy afices
W AFE MBS T IR DEETEe @ ey @7 W
TR, @A ‘GRS I, @ il 7G| fofF IeIem,
SCEHAG I AT Nl G (G AT T, (SN ARFQ FAAILT
T TG I I ST LT T | SRl

X (ACF TR 1 0n

x+3=5
QAT x -47 VY Fo? CNeT Ted: 2 . o8 I e @:

ax’* +bx+c=0,
SIRE x -aF T ([T F99 I IE? SSCF (AT FCA -
COCAT IRCI ACPICAT Dzl Y2 I e {7 o Tewi:

—b*+b* —4ac
2a

58 TN *foMHITe 2 TR TN FIARE &A1 et 711 5jf<ice o
7T ez Frdiar o @3 oafs 58 Fe TaR@, At Fow e
SRS R (@ @ @ RSP e G2 W7 Aiffesit) sier-
crifiety o FfoeR ies @e- e afte fEe -te
qiare| fof qeres @ Fee afelt oFa SRifaesta srgaaet
T e ST St @Bfs IC SIfEE f2e| Sweo! GRS Aol
QPRI “[7e STE 4raieiTs, ZRCETe A0 e Sy | $F
TITACIL, TSI JCoNF = Seeifaw|

x* =1,

@ AN F©? (T @ 2T q1 - AL I A 51 G5 fof
TNCST-AMIAS WIS ARCER &l f2el| (@61 &= foer
SR, GNP Se-CARIRaS A= fHene G AN AT 22 G161
A Q% ANFABF @O ANL: -5 | G NGIF T q03 SRy
foet orde @32 % 4T (natural numbers) @A @ YA T
TATF (T B ABG2. OIF T (G| 93 WG Ol SNZRel
FEE O HAfeema ALHTS PR S [iRENEmE fE R
OF TS (@ N G0l wRSIR G, 8 SReRma FR SR
IR (T 7 vy TR ATes (BT =1, WEINCel g1 TRANG,
3,3,9,...-9F WOIZ| IG IA, OF F[WEW @ x+3=1 @O
ARFACIRS GFBT AN S, -2, @B! O MR Tco 4 g 7I<f
WY A ZEAS TGW YA NG| O[T 9-8 JIEH @ fawrer

80 | 7Ty (AT TR




FFACE (quadratic equation) MK @36 73, o6, IAFT @FTF
WA (x—1)* =0, IF 9612 &7, 3| U2 Jfore TA-ATiTEH=
afsgfo Jafbrs -b-a7 ©F AT vy @riftT 7, 9 5 @35
fcarifoee wite @ @ FLAIDR §RAT Aol zw=@ wrée
T4 AL

(@ AT AP DA A 5[0 960 IR Gl
e <A™ 00! 2 NPT N1 7 T O (TG AR ANGS
AL AT AFBT (TG TCOT| ST ORCS (N I (T
NG AMCS| EYF AT AANGF AT QTF SN T4 T (I,
SRS NICA T8 =T T f=afozg eifesin | @ @ Jji2aR tae w7l © 4T
e @, wiEs e A0, @ i o, wies e Tg-2ib g
RICASERETCRRIS R (GRS ST

ey Aepeltd STl W6l AP @F TR WRE-2oie
BIREIec]

Wy =is BAGCS ‘zero’ I O (AT A, O I
3foq witz| wFCe ORTe OF TeFo A foet Nfear, aw o «ife,
(E, SRMINE, A RS IRE AN 71 @GR @ o
ftas e ‘Frea’q sfvde aca| 2IFow eeemme qite T
SR fre i swmye Preeant -« wifse 1w, I oo T
siet ffercy yoTy fraice Fersfie =

G =L 2T 9F! FAGAS I RSN g AT WS
e Tz TR 7 =W @4 FACoA ISl (AF2 ©f 5§
T FRA ST T (ACF O ISR (@ AR FE
T ek Ao G5! T e, ¥ TERGE Yot 1A
ZfogeT 1 S el @t [Fg aAfites Saeifen Femt S @3
e e fofe Sts wes ode 20 e | Ol G TS A
@ &A@ @ 7 G50 AT V@, OF @ T, FAS 7| *F
R eifeles, wATIE T G T e o @R o7 e
@ TE (3 @R AR A 1, @3 [@we b sma
F(RS LRI T €T |

X[y (AT TR 18

foa; eT= e

@12 TEFAACET 9T AT 97 fRew fFeawgIa «I=fT 39
G TV (308b-5303) | BT Ry @ =¥ 3= (@ Iear Fiffre e
2 (T ST CAACTF W | O =W *[olfeF TOIFIy-7edfers ag
FIARA ARIS JRAT TEF T FIOLLTIA  STos-
T N e AT Affe, wefe ¢ e cor s TEE
[ @ @ A OF T O OF NFeq +Afwvy fem [ B
Aifafes, @feemr ¢ Ffeimm R o e @it
TG F| THRE R o o3 wewifes W g
(observatory) o FCalReem, TR AR fof T=tzm s <oy
frdeeita fafa ware TN Zeafeee™| qobiR Y foet S qrom
e ROME @ @7 TR oo, SeEine, S e[ vty
frferew @361 Sgfe Eafefes Afaa age Fare| G2 wiftg fof
TG THO A AT FEARET| O HFAWI ey @ A
tofa eaferee foF o a o =@ “wenfermie FreeeE Sgee
B O FETSR Sy @R FEET G @ SR
TN T 0T AfOT© AF FACRA 7S 26w [Reewes|

83 | ¥y (ACF NI



Afite €T AT Hifeey @I A QeAFITS s e A
wﬁmwmwwwifiﬂémwﬁmmwmme
feet Tifafes, wdie wnifafes swrifng Afeife o geifte) e-
ARfREE T oifis, Aemfers, o7 aifes 5 2w Toram @)
%ﬁmwﬂﬂwﬁww RSt TR ST fe
et Se-faety, 5§ f@arst sfilswes (cubic equation)
A (of AW @81 (12 wiftg® fofF e e Faaw Icet e
| @3 Frated s 58 o wififes beiamE goF fee)
O I oot «zw: et AMe0e AT T9F Sieg fawifass sTsres
Cvad, Tedr famifes g i frene R wicg fawret
TANFACR| SRS AT S TN A QI g AR TGS
TR 91 fof SHR Facer—aarst AT d4To 38 2FA|
TARFACE =@ TN el fof s sfizafs of 517, 58 @3 @
ARFACT 9F5! N RER F0 211, BT (q@=IfF 7iErs, TIhFad
ST DIRCOS (I el | eIl A faarer sfusaces
@O I FCACRH, O & 9% ww To foe weAfeiN eww
AN @ QFAIEe @I AN e AEEw ©f W, O
wefRee, ot s eiw [Rer Tlisaes awgs fof seg
e coitafere™ | 58 b (ewl 7@ | o IR (@ O (@fas
Aol Sf 77, AV oI e W GI6T (71 41 (oS F=2T Tt
T ST TFANE FIET T 0O NN G IZF ST FACS AR
sfferoer -2 FEF Tolferia AftTow @ FE0 TS FCE|

AT Am FAF IS0 (@O J8 oo sfqmres @F
Rl TR e 'm *erice we-9g (group theory) W
@ T SPg I G o AN 93 R I$wm en
sfreiitET SN T+, I AOR vy AAfires ww, smidwE,
R e, A, 9vqiE TRl e [ge| e3 A"
CHIANFCER &y FRACH o1 (12 MoA-STge SR G|

N[O TSI SRR, GF QAT ¥ (A2 NS oy I,
AePFOd 0Ol (W2, [$8 *ATF GBI F&@| AP T ¢
fRETfEIITeR %y | =0 (A1 2ot Ca1E Cof Nigq JACS A (T 9F01
farer Ao 36 AT | AF2 FCE ST AT AN TS,
O35 faarel AT AN GF0 TW, oG, AETS| (=g,
Yolfgd (of ST, =Col, ol g1 @3 ol (/g (@O 2|
complex number 31 GG FRAF AT SAGAF F(F), ©F G S
TACF S FACS LCARE (@ FCAF T[T | (T FAR AT S|

BRISRICREYSE R

b ST
¥ 9= LA

W @I v 2 e AT SeTgsal S,
RERRBCICKE RSB CRUERIR ME R o]
T3 TG gl T Selfow Gt
QB ¥ LI oI fgre To@ e el
—eTF A, FAIR’

S{[BTey ATATSHIATAR oA (TS FAPAART Fle ~F8 ffafoe 4=l
zeenl, @, SifFsr S ity SR et @ QIR
5T A SRS SRR WO XCETe NI A1 58 @ren e
i fode I AFoT A2 TR Afees @Em (ETIE
(AW T ASABR ool wpovd) 720 foel ot I8 I©
frrrfroTete @ire Fitr SwiEw e T4 W e @M
WoMicte ¢ P Mo f&e Oieq) osia ey Tyeed
G = 39, 391, i, 299 G297 PIeTSade ¢ |

gy @3 Twifead Rl ferem feremonl feeaife (Ssao-
33¢0)| TSIfera Pl *ea O &)1 T Porela wifds srrrery fefw
Tet e frafece Swimee oy et fofq o (<t sEifers
et Ttz S ol fires ages [ afifes 2o ewiw
i AAferens! o wea fof feea =™ Tgefite) T v
A3 “ife, RO T WR-340® FRAGI-fereelifst e “ifafoe =
TRl WAy O OF OIMA WESH WA 2 IR THCS M|
sfaces fsfema Fia Fier a=el, T f&ew gew
FTRIPA A9 RCS T3 SRR e @32 SRl 7y e wrsfer
F(E @R AMHre, @R FAONT W FE @ SSEICT
A |

2 SRR ;I it A
88 | ¥y (AT N



fou:fecaifo

5203 A Liber Abaci (FAFI2g) ANE 430 4B 2 FCA
fFeaAlfo1 oite Sroj8 FeTdl (Teite QF6 Noo-gr AT MG
A fofe | Torifs wz:

4P OF IS GFCHICT AT AT HCT TR A (AT | 4=
T, LR Aeifon deaa-agfon GRGIE @IF (@ I ! ATF
AT QT T AT ST -0 I7 2001 923 Q0 (06 IR
T ofS O™ g WAHre ome UFCES! ASH T 92 FSIH-
(SITI8 TP SCoPw FAG A9 0% @33 e ofs o «tere
T & M| AT e @3 @367 [We-7s I, 4, n
Sfe@s FAQT A, n+1-O% AER AT SR TG FS (@IS
QRN W 2o (18 FIF2

OFB] (AN ACee, WATR, T8 @7 96! Fqzaa Tfe wicg)

O FET 58 Y92 AZS | AN T A 3| f@oiw WeAe
T TRAM (Of wF = @S I-7 (<7 I 91| QORI Moo S eifaes
AT WO | OF 2R N TR ARMSE L O 0 vy

X[y (AT TR 1 8¢

SRR AFCEG! AT =W, TR (G FIT NS ©| SF ATFF WA

58 IQ- IR SIHA AT ARG, FEAIZ QAFCSG! I ABIT &

T OICE @I AR WG ¢| GO R I @ Ao

SIS STIF FCI (T ST (I67 ZCe:
9,9,3,9,¢,b,59,35,98 ¢C,. ...

O% YRS AU Wi @5 e e Siwiee Qo
I ATGH L& (AT CACHIA] A (5108 | QO TR (ATEH &P
T o facea afels ey o sEer ey ofba e «%
SRCARAG (G G360 Mflfes 7@ fored e Iw, F e x, M
I N -OF AEE -SSR AL, O (12 @l {7538 97 :

Xy =X, T X,

QT N -F OF FA© TE > @F, R 47 Wre T3
@&, x, =0,x, =L, 7o x, =1, x; =2,x, =3,x, =5,....,92 A
sequencefs, a1 s AT, @t sfe-erite [eera ~fifve
fFIfo PRIt e = *f 927 7 QU SAfe-eiwma S
OF ST FIST FACKH, (91T feTT™A| @ OF 6L TN T |
0T ATE, G AL, TL6 QT TS ©F O | €3 SRATHT A
SfYPT TN [g©| O WA 9 By (TATs #iew M A @FG
WA e SR SRfes Aedetas e @@ v e
G b afels MATTE S FST WA A ol I @&
O/R=3.€, B/@=3.0,  SOfr=d.U¢,  D/390=D.UdC0V ..., 08/d=
S.U3%0...| AfEbe T TR F? W3 TPASH TO2 QUIE TF M,
QTN T A, vz «ft @ [{eag e G606 5o T
@12 WIS e SEaffe 63 Tgsf WG s.usy. .. PrTRTE
1% 3 AT AT FIT I AETR Ty 0017 PP o1 fcs
AT

SMEE, ©IF T vy ©I-2 77, S L& @ FEH @ A
A WF Sfema GRwe W2 Wi afE g ofimtve =@ @
@ @ < ez (e @ fog oy < Tl TR @ ez
A1 3T ZAET Mathematics of Life &gl #TT (14T A1)
TR RS YT FE T (AT TP 92 20T 32 (FTRF2. (®),
ST FCRS @ T IS T2 - (A Ae-Jad @ RS
frriba e W4y fca argfe ofF fremg Ten-Aifs o FEee|

8y | %[y (AT WY




oRfer WETFE X AR oL ARbe (e T
FINFCH fo1e) ST SR S SAATS-TZENAL. AT L0 A,
G2 SRR Y& DR (YR TS (H9Re1R i sifers! *Ifesst
TT) | (AN SIS MEOTIR (Su8R-59%9) SGFY Il MHIFET ©G|
SfoFtda FHAMD 1/d°F 2 T @, © A T @, 3l .59 I S+
I AT, GT6T O [vw &S ((Tw wefees d zen ot I8
VR, AN X R RE) TEF JE @ 9T 9F2 T o[hod
@ FEE TR FE I, AN OfGonigs (F@| FLAR R
AT S @A WA T o I Ao zre Ao @t s
F AEEN - Ao, e, arfas, 71 aEEs) o
@Rl TR (T R-4F AN W ergion oriar @ foqaay
0o, RIS €T FIfg Mg TEsw A (At s o o, @3 (@
TR NN TP FR SR AFN© ©OIF GFpifey Syt
0 SIS wEg W e 2f62 Ko 20 “ge

RecaIde Soiees @ 1 FAAFATT TGN @@ 41 58 quw
(FICAT =G PTG | 4P TG QFHA;

x, =t",t

CICAT AR, JeTW-STaerm Fg ST A 11 93 RAFS AN
(A IBICS B9 FAF 27 ¢ fofes F A0 @@ =@ =T 9ot
oS FErEE A FI AW (@ AN 200

t’—t—-1=0,

G TG FT IR ([T A0S A G101 (91 ST ATHE T =
et -G R fRER QT 9% AN ([PZ 5
TR (1R e =0 odl TRA:

5"*+1/2=1.618....,

ffoq @3 f, o1 12

9T SRR YA A A M 8 OF WD b SN |
fRrCarmife e *y ZaCel Sl B (e SAifz 71, qne e
5T tRe, 58 SN (O TN NF O 9% (@ I9 e
TRATGTET (SR FAEH LHCNTR TR (G @Y BT R AT
e, oreme cof fee foe Peifmoe gaa ox feamifba aifics

X[ (ACF R 184

SR (93 ARICE ¥7) @2l fTs (otarg a2 PRI g
TR G, J3§ AT, SIGeFH FHCe THY AR

Liber Abaci feramifoa @@ a8 731 SiF SIES(6 2y faare
TR, [ ot evw AT oy fEw, OF et Siae e
el ferforqa S0 TR | @E:

x* +2x* +10x = 20.

af5q @A TEW A AFT @ TR 7, @R a+b'? O
CRITAT A2, QLA SAYF oIt @48 fof @rd eoites (Seam<y @@
QM @ GR b TSACHR To 2| RO A1)

cTifemTR vfaTe oF 2
AN ATOATS IDCCAT THFE Ol FC (B 60| Toex
A qR SFEIANR VRATHIT Tl (¥ (ATF g g F2GTR
M (ST qrare AdE SfEShleme fowr e e =i
sffiitex Saeifer #id Fa T @lee| eErEia e sifiss
E SRE MRANTEAR AOR[ SA AT I ST T,
OTiF IfaSA T=ZErs|

&g TFrNe e TRy [ ey stge AfedR @I
AR FoRre Mg 7R IT WRCARR < @611 N7y (oNf @F
T 3fEN «rF ST @A BT Al eI 2@ 8| «iyrad

S (AF @ AT T GPRE AR R et @-
TRVRE AR S G Wers wEW W Qo fem d@r ')
TFCOT—CHISIA T ZETe W N, A @R o e
5Iba T AR (G Rifre sEe e Iece MRS iR
@RS, G Sra-SerE Al A1 g A o A @-SrO (@I
TAIfgge @F) 1 felermsl @t (soqa-388v) feem covfd @
T geifere G i ot ferem goifs, @it e,
oo afifes as e afeawry Gt 9 T BT @ Ie
SR T e T, O BICEA O RS RO | $83¢ HNE SIF S
B[, A AROIFICET NG Srey @ =Y e anfe s e,
@B QAT (FIECH A ANSAT BT MR NNAE (@l

8y | %) (AT TR




e foeaed S btz BRGA (AMEY AT STor8 TSI *THa
IRBIONE SIS AN QLA 0 ST | SIF ST SIF-RT1 @I
G feet qI- e Twed ofite *Riezd wrel fem oo &9
PO %V TR OIS G5 QO Vi@l @i S fcei) A=
QT A ToeT| T e “sApfofEe’ Aime «F To wi3fenn e
A5 ol At FameT famifas ABTONT | 7 =T ST ©IeS J©
faferca weftar e Gifea e, I9es oot 9T (@11 (U0 @R

foa: FEERT 932 OF S 27

@7 2R TTER @OPT TR APIFER GF PiesEr JiE|
FERIER SR Rt Wtwe {2 Toiferia, @ Swres 4
T, feremit w1 fofe (y8e2-deos)| fofe Fafafm Fie a=r 4
weife TR (eI W @R AfeNrel @For 7 fey
R Arfefee’ aafa eom fremt wy fefeeq I o™
a3 @A fAfFFs @ FffRFE @Rrs St [ 91 wif| /1) s
AILAITS SELLRNT LATACH 2 S (il (@S T A1, folex gz
FICE T GACAR AT | O Trol oA A Mgx IFeRCT T2
TR A MRl SItE I R fEREieE eRr e
PR vy 77, SIfgey, ST, SeEy afes!| ARe @ S
TN STACR I 7 R Rt

Xy (ATF T 1 86

J\w\-\( ‘Aiay\a
M’

=7 ! |
., b “ LA _ﬂ, -
» : \T'

9-
¥
e L %
P/

fom: fereaiat wy fofee wae O Swey fRwist “fegfoae e '

fog o tvFa @ iR 3@ IO WY Y g
feer—sifers, emidfaw, e, e e, i, [ew 3
AT TSI ToTOT ARO T2, [ TS O ST
PRI RS TG A0 S (7 499 TR0 I Gl ) |
SIAS RO SEarg e 2Moserd SR Sl (@ WiaR I @3
ETIFBIR QI 7GR (BB T |
-8 @, ST 2P0 [l JoCo bife ©f Frar fofde Fr 4ol cofraer
FCS TF K AR e e fofN feferem @ s
SN FTE I OICET FCI RATS BT (FS O (T A SFS Tl RG]
TS BB T IR | TSR TG Afere 7 orFa-F4e1 el @52
fafera af-efe| Staws! Abl s Jrer, e e Fares @
Sifehe SR A o7 LT =7

QARG FEEOR 2R *TTa TA%fS e oy Arwiieeae, 9
IR ¥WE ATRRE MIFmal fftes swe sEiwer, g4iFe @R
FIACAZ, A2 IFIF A fFg FIC HIC6F T NS WS 7 TS
e @ ' SnfREba-fReard wefeam afs) o so-wfE =i
g effem ey @ i W ome e e Team e
FECPR RIS @F SivcTel, U AT TAF  [WCFET,
Fraitg coiigrem @ RS TRIReE @8Rk T30 1 43R GF W6 431y

¢o |WCWW



e MO T GRS (WS- NE SN Sers T,
397 ¢ o e 58 @S T ZETTN qEel 2519 [ 278
BICHA (FICAT Siewlo el efsfarar =afv) Feafehr =7 zzes! sivts
o e @ufea fFgfae @aem G e s Siws afe
PN T (O TG, I F0ox ©1-8 0o Al | JoAl fof
W B SIRCA *Frel (AFE Ag T2 F0e Aaw (bR 21 Tefm-
REN-TEIT @3 for wERfe o 3@ feem fofe), sk
fEEere g AMfTe A0 A | Srwel Tas e AWz 73,
g et a1 fFgfve 2t ZreTe SISy SR e 47 T 20|
515 GT61 SRy FCF ¢ofeeT| e g, [saewez)

TR AEE (@7 e T [RIfe! FEL W 0w
1, fofq @ -8 T @, TRy oy 90 THauee AFE &, &0
@I, G SPRYT e AFCeE A N @R (v
Srepyfe ORI Moo SoFadT Ao (AT AW @ el S
@ #fAACS IOT PR ST Tl (e Yah 7R, (O
S T SALQANS 2ol R Tegpre! (MCY 9FEOII T
TR | OIRCE #JfR3 (@ TR CATE AT A AR e Az oy
@9 2 RRCE @2

SRS e FUARMST| o I=7 I e FACEA EAFONS
fadre Wt seiEr zrel g AR «f o Torafes wwerR
TRREOR T2 [T @ §¥ MEEd oivd §g osl e @
I OISR I(F AR, CPR T WA AR 20w @Y
FEW @6

TR @R 3w @ Rrgfen s e @re 71 @reg
AT (3899-3¢89) AF @F (Aifer Emife oAt ¢ sffifes
SXFFE BOEA FRrFMITE CFE (TQEN S fRe CAEE|
sffere 8 [@ItTa FY-F% oo ciienites s @it Refmyer
AYITS (AR | O Mfeey e oifere w7 (enifelfems e of 73,
iz, fofeemir—aT [Rame e o Reiw gesifer fofv g
T -2R_Es Qaws Ogre S O3 4+ «fiea e siF faers
©g ARSI G I8 GG T J O e S
&= WIfSw =itg, @3k 2RISR S 27 OF SR e fFer 38t

X[y (AT TR 1 e

emfEFd TR 9T [ME AT 8 YA A | SF 93 QAT Ogv
GFRAR S Tedre Fa (AW GCAw, PRRICIRPT S snifaEees
‘MR ATy AlfeTe HUE OGF | (@ I=I O PIBIEN ©g-
AT &Y (3¢89) AT #% T 5 OF Ix72 o Tzrems oyt
BT | O (T | A3 FACE =P 234 e |

A AFZ AW S Z-5IAC STHC o TG IS TS
@R i 1o aFG (@ BITS WF F0| AV TG 6T WA
S Mreas O #Iifed I RIE—HT AR (5819-3¢8Y) FTH
aF FEARR | QG LA OF G, S¢oq A S
TR @A OF AFETY Afe, 9R OF =T AHF AT SIGAAS
ffmsieTca sTede fefe wter weat AREe-Raes “Eics Sa=="
A i)

fom: FereeT N

TYIP-GIRET AAT PR O (FORE I8 TWaa S o4-
ferearta Wy e, 5w i ey ¢ Gifas Aem-fowm $iw 19
[T Bl IR fErite Ew I oFfs F, 2 31 viva o=,
@9 W G N SB[ Sed AR [fufcaeem
RGISTE, (TR %8| F4a FIF O e e« siw Frfers
IR Teipifes piEehm @em @em 139 i 2w qiftee T

@3 1| %7 (AT TR



AL M ST @FH TG WG WG/ T fwgEw
fof—@fia I 1w @i, T Tmb goz ewen oot S
@ @ T AT W To I2-9BF @14 AR 9IRS OF A
Afsibres @2 TrEmiHa @ tel 998 AR FEF @A @I
@E4F @ TRAIEE I G ST BN oo 15[ »
T 0T AT L AT T 2| -3 @S, foF S 70T W=
T o fFRres MUew WK (57 AATS SiGEEi deda e
TIEAICAT BICs @ AT QTN [eta ANS SIS Qi Qi
feTfora S0 26 I W | SR BIoa TR-@OIE O AT SFI T
@E Y& e FF ITHE ARCe| @7 qFR (@@ AACS 7
TSR IEHT (ECT COF AEF WO e wBw
@R S@0o T (AT e @iz (¥l 07 Wres (6 Siemr
g B I FACEH, GR CT (OE H4H e T Mrese| a3
TN AT 56 9K 3EIG| H9OF 36 @ @ qNR{CAET 9o 906
NSNS HIHF IR TCTHG IS FEAT| N §2l FCF A T 1
EICS (T BT ¥ 2T TINAINS OF FT (I S¢89-GF SIS
G| IAITEIT 0 AT (&6 CoNTeey | o=t @OiaT fereafie g

CERSINEIEY
T e SRRFN e (335¢ T G5 o e dfefe sl
FpRfEs GIadh) e ol ¢ e frene e 3w e
ORI Tits fof fere FIqMCES!, @M Mgy, IR (Afes SHgrey
fircta 2fs avteTe @ifes Igeres oo 3fe 8 fawies afs) cre
*ora SifAg w4t fof On the Infinite Universe and Worlds
T M @0 9% oFH IEE AN Qe @R AW, G O
AfCAMFCS @MFoR ereR FoAfv afee ke, 43z T 33 |
aF cof o et infinite, S FMA IeT0=w, I Apfere
REsRE Tedmd T [Redel ©F 87F I@czw worlds-
GBI 7, SORY AR o7 oG wmE @R Sferifbe e
SRAT Feggmcen @iy cof 73, Wb e wicdl q oy
- itz T TRFHRIN, TACSIRT TS T

T @ =g Tt o agfbre—@rHiifsiem ciasias
TG T QFT© (AT FAN| @51 (RIBACGT @M 77, Afoxce
@z e =feT| SN St FE2 S, Se89-UF AT @TF

X[y (AT TR 1 o

IOO| FUFG (O F ICARA 2J2OHAE FAPORN| [ I
BoifeTte, (@Y BIbT TG I8 Wif5| @R T *[7[E
O IZ SIS FA T, GIR (T I3 (AT TIPS @ICAT O A ©g
YA FANE WEANT T2 I (QEN T | SICAT FCEA2 SN0
fof 2F3feritTa Tas TEm-AIfEA FoF SoF 2 TwWrr OF
Wrol “SZN Pl d e wfigee Newe Face) 68 @TweE 1@
et w3 A=A, feet efbe Srefeyer A1 fofy ey ateT wieces, e
ST OIS (507 AR @FIea e ol wiere 7ife fegetw 711 5itve o=
@F 9T RONTT 2D SENE S I TG T @S 2|
SIGT (TSI S+ 7@ BTG (ATF B Biof 20t T4 2eafee @
fof @R oo Toam ifire FF ARCEER IR A
ifesyd ‘ofRA-Fas Toqmes 7oy T (0 (W) g (Tl
ol A SRbe FA SR OT oABE ORI FCARET| IR
e e oifec ferer o=y Fr IcEReE=. , ‘ReRefs, T
R WA (50T WeifNg Sfieed Sre W @2 R[oinEd aw Swiwe
FAERA’ | Svoo BT U SPHEIA I R 79y @ JfG= ToF
ot ST 1A SO G ShmE dr R

M';*_L ey e - A T 5 -' S v.-Tl‘v:-.
foa; “Rvraeife, Tt 2z SN T W Sfiees St 3T 3
it < Twiae TR’ |

'Perhaps you, my judges, pronounce this sentence upon me with
greater fear than I receive it." - Giordano Bruno (1548 —
February 17 1600)

8 | X7y (ATF R



FENF G2 oFRE ARIfST @F T S=FET SSET @D
et siferfers sinfafer a3= IR CIEm @ @ reAifFERT Srga fagerer
TF WPV 26T TGS 2F0 GT6T 25K FA (7o A Prae
e 58 @ [ Siw F Toime @6 SRR SIS 25 711 5ieee
@RS ATF T A6 O A W < 2178 aF FIfEart
@A e oIt @ 3K I Mo te  iq IS ToIme
AP T IF IFE| WA WA -2 ST A3F @ IS (&6 G
Tl #A1T sifefers FF orTe | orRea o fNaterer Afve w4l TRd J1-9

{09 AN

It smifbe AR ferem wFem sorrge aeifeRta i
Q3R MifeIferd wied o@ ¢ qfeaTe Iq) EeIe Fifeas Il
BN A AT G FC AN A QT @I | IFF o1 e =eq
@ oApfefere @ ST CoItE JE—ACS! [9W (@@ I 9IF|

X[y (AT R 1 ee

@2 wrre fofi frae fiem, S wo@ife ag oFx I
(FART—A A ORI T AR M| 72 AT FACS HITHF Sre
e 2rel| SRE, I @A TR GG S S &) 558
el e, BICR 1Y (AT GTIIT IR0 YT o0 (2| S CATET
| SITS WX (N i, 8 At etz zew = 5 =i,
T A 1, Sa TA | (< 7S (IS 516 (/TS AFHR Sgafs
ASAT ¢, SR fABIH| 32 @@ WS FEEIE — B @R
@I — g o4 iR sIfFe ST | L AN @
Toe fGeieaa e

(FIACHT AR 56 SIF AP0 e s IgefemitTd
CIR, 7 391 @ 71, 8 <7, 261 @ 257 T W @S,
Q¥ @Al (@O QTS T 2T, @I AT @ENFd G J TS
STe| FIPRGI CIAAR §F ¢fF 91 [F81 93F 9F TR @R
THICE | ST AT 2NN ANferferss sisa oS e (reaa
T Svoo RBTHT {3 T ol wmifim Fiderete Wit s+
T AT | BB RO TGS 0T (@ S @FF AL 1
M JgMe, O G5 VT FCA JRAMCL ATGR AN (FCS AT
I fofi Tomeg T FALALT FEF boa [REFFIena FR, 9R
AfSRERS AT (@ @ @R FARMST HAH AT FAAT THIT FAE
1 e AT 55 ©-% Few Anfafee) o7 (@ I W ARCE
SO0 I (RTF, (12 IAVHITL. BTV TG FCH @2 T
T A= A

faifier @ ww oifafae mfafer Fwd FRF et
B T @ FAR M (BT IR TR CoifoT Fo612 @
T GO QUaAfReT| Z50 RE% (@ @I @I 401 @72 Corlifos ot
e Sreyigfas i Feote et zoa A

CTeIHe Al 7o) 8 ¥, A TR, T+ 8 2@ O ofy, oF
G IR, @A az vy ary g 91 @ o= e SR
T RS JENLA G @@ I ST T PHbIR <=
HNLEITS TNRAR AR opfo| TFRME <o 4=l rge
APIER Clcaas ©g TSEICR Jfa-Toite ATl 2 FEE Fie
R, oW 2 gfo® ReA A 0 AT G g 2w @ A

@Y | ¥ (AT TR



foa; Sigey o

TR Foifeire (oia ol 797 e wiw sifeiten yemema
TegeTed TEIFTS F0 HCACRI CATEIITSS (o™t @ Siteia IS
I e TSN, E12 | eraETe e g anfife Tegm
@R (5€qd-dv00) RN G&F" OF GrS ofped I e
@R vy qeelecew, A& vRME @It JeFE I,
AR S A AT 43 S F AT I I 71, 5 38
7, T8 (ellipse)| fof @Gl qeMcem @, 7 @ =fR&Q A &
AT &R 7@ I OF6 AR Foo1 F41 I O (12 @16
aFE QU @IS FAE GFE ANOA CF@|l LR 9T AW
SrEfeTe ST (FICAT ARTS (R | (ST OIT (6 7 TR
qN IRCIF ACHF AT 93 NS oif o AFT FAH T FioiT 0|
% foAfb @2 A EIEAFeICF N I 4TS 2 HE AN |

TR A (@, GT TNT AISHF [NCHd FABFIA oY oG
JICA I T LTS @FHACT ©F (ACHR Twid I 7= ¥ T @
LR (SO QBT SFHCT AR SR =2 (751 Roife qargaeefa 7
Ao T T8 9B AT @ 93 e dgfos fFw, a3k o

X[y (AT TR 1 ea

vy CflANecsg ANE w9, Regmiegres o [em, @18 [RofE
SEYE-TH smeAt Ml e widen WEhN @9 ¢1R
Sy R sl fof ffer™ @ oafm 31 =wy @i
JET AR 7, “Aflced TRy 9R @7 e fee oF Frewg
TEI oifere| 2/bfeTs o= SRR AT AT ST 717 (T2 (T2
e TeiffTe @ e O W @ St e 1 e [
@R, O TR ey wie G e [Redte el
SRR | A AT T TN o) B Al @ o8 FICO! (e (3| O
qB1 ey (@ RET IT I WRERGTER AR SRS A 9FL
3foT—=IR, WMAINT 0o BT W A NAH—ZIC! 1,
CoITeT TS FoIT, FReaT C4eTId Sed | @ TS SRS e W2 e
S AR NS, (@ BT A MISHF (o 43 9T e
R SF (@A T ISy AW 78 Facoq oixiere fof [ega swres
P Ree Zere Bredy o atew| 8 s g iz o

2 PRSI B wwrew T@| sfvre-eere fofy e e
AN ARFEE B, qfine @61 fex Aifvs ek =it 1fes
Hfey 8o W oo wfqERF, T SN e TIew e
(SL8Y->adY), O e @ @B Il /G w7 ImalfT T
Wy {6 0T Feh, 3 qea forafen 3 e [t =rert
TN FACE @ TR GRS TOToTEaZ @I WAl Jiol
TR 41fF, T 78 (TE AT QTR TR AR |

feiferes faor

SVOO FET| R I SRS FACR — IARCIARCAIET G oy T2
IG5 Ao [eemr nfafrets wfeye wwe
‘eimfzer’ Sfewrs Anfafkie oiv om o, [WEE SIE I
¥ 8 I N@EIGE (G IR FIE™ /AT @I e e Zge,
23 (BTe FAR AN (&G JTS T TR Ieco 4 T4 &
qofe oiferfere A oM IR ©f ANRCRIEr, 9 e fR)
AZEE A @ R G wemE, A —o RS Fw
TGS &G | Anferfere oie BT ©I-3 FACAT| (A

* sifaa AR W,
v | %7 (AF NRIRey



8 GPRFE WL il @ FHIEfe 8 efew-@ Frea e,
o fEengEe Aerer ¢fim it WEEe @R
TS FIZ @ AF eI rfer® :

.S *oie 0 9% (@, SN 82 QSO AW
TmE 0O A, 9@F @l [ Awew okwee 9k

Sy FeasRe 7 fersifae ififaes o@, e
27 % Mifefere sifafer i Rerd e =@
R WS g ¢ FAMR REFma (FIC)
fAfer RER rameretE Nwa SbaEe SoREE
AYRer oo T Toey T TS Ay
=odE wo AR (@, @R ARka Fhfes 4zt
MFR A A PR e 8 v I TR 8 A
forgreg it giom a1 R, W ©f 79 733 g
IE GEIR, QU IR AR FYET TS (A
oREres T T (FUEE SES ¢ v @l
iy sfowe @ e @R erR e S
wRfRe w4l xfRE; @ g weam srewes wAfaRia
I 9T WL ¢ FFmE @S A fNge AP
oISt 4% #Afqm 31E e we e

fog owitge @7 33 e ¢ -ffore Toqm
AL FC € @A TN BB #AFRCS 12
TS AL (SR Ieorded Soel I S
OFh 98 o FEMT; QT T AWR 93 @ S
B T e T3 Al .. To9F Fore
W Afe SRifre 9B SferaR v deRme ¢
FREE TAMAGE AP AW O TH A
T AT ST 8 SFAD T =212 I JeI1>
@ e =S ¢ qHfem 1o A gelrera Aoy
3

I TR FE A A o AN @A e wA

TNCS AR SREA1 TS 82 N[Fa Noqm (AT

TR Tofge A ARE oh1Ee 96 S=El @

SREE FA CTANSE O W S o wareoe

T WY T wife wiwe ofewr safz @,93 kg

PR ANE 821 (@K ARF6red [ awis Fa0

Y ©f 292 e $99| Q9 Afotal 8 *#TAF @A

a3 IM SF I OCA U CHIEF G

AR 2GSRI @R LR =& [

R @ e @ *ifew g Stz of Sy el

(TS T FAQ| 99T, T 8 (@R ARG a8 =ifw

= 0 S, G ST AL @) W 8o/ IS

ifeifere pfefer w7 g7d ¢ afew ey @R

ftee Tofeed IHE SkE ACe AfoxFe ZH )|

a3 ArFy R TEs-fafie == a9 ofsl e

Q3G SN S I SR ©F w66

T AR (R G, dvoo B, @TwE fEre

FCOB) |
CINT AR, G99 MGe dFE WFCE e oifeey g siferose-
el Foirelfe Fwafkem- o »tae Fg 4RI B2 e’
itz Sferan R nfEfred T = sus T, e o,
ST SRR | @Y il etE WA I ST (of 77, FAE
col AfrE R SR Fo@d | oFFRe [ R sRvee SRR
(=T ORI ColeT?

I W @ WEoER o FHde—aifrs, smide=

"I TriRe ShE—el Rbfere @ A (@R dvjoo)

‘Troiee fFE, ©f TUIHS! FACE 11" (3T 59/5)

‘fofd fRANT TG ¢ 6 FRRA' (T 5Y/d0)

‘fofel =4fR3T «7 fefewrem esa grom FwEce, ©f ! [ofre & ' (AW
s08/¢) To7if |

ST A%, ST QTS BRTHITR SIS A@T, SIFT 2P, 000
X (ACF TR 1 es

aFfes =, Erifelfem, s sfamer Fo fofi FrafeE™ svue
qE Sva, @3 g6 IRER Texg, I [JETIN @F oRE Q=
IR @ERe e 9= 7 AFE o o At Aifere
fafafafer Fe TR I CMRRET | OF ©OF I (02 (AT o=

Qsol“fﬂ'cww



€% 32 IREE (O] o FEgerT TH FeafReEs, Jfosy og,
G AT @ SACEAFARETF N ST (Nferss o2, Iy
CNifeTs S@fer (IBF ©F 8 QR woFe ([ oifeq vifersl =g e
SiyeifeFes e, q Bt oF “ffeergs for faa e 7@
T Wre), R G’ Qo SRPT IR el o Rew
SIZTZZPIR SAG IG IG T4 GT TS Feace @ o egfon
SeaIAR fReeT T, T4 BTHIG1E 7oy e @I (=11%1 oo & eGeaa
IR GTT OF I I TET FC7 MAARe | &Fs fee SfF ¢l §i7)
qE2 3T 27 2fSfs WgaE Esa smapdEe gfser feraw
fafre, SfeeoTa (It v | 80 ST<Rer TGN ol Y f=eaw
Bl

ST T 2P TN FoIf, BT T ACH ¥ T
FI? TR ACR| FO6I AR GI6T THCS! [HEsT fArere Teb! TS
AR GT 7N, FRA O FIAFECNR (DAL (T IO (R e
ARSI | CT 2313 207 SCEbA] I S| QLT ©Y ApF JeT]
Q@A A @ FF0 s 7 zere q@ife ol w2 2ft 789
AT e, GIoT & fus, JAfeTs qEF I T central force,
G ‘@@ *WMOreR SR ' AP | (9 G436 {9 I @I
@l @3, A ARY-fafes e wififes Fom @R [
58 O}l O IRGE FFT FENE SIAT WA T ARG o1
Fiace| Weota Wit sy e feer wny fofv «ifits feraw 206,
o8 471 itz & @2 @7 o o Reeies geifis e

7T T oF @R
fICha & (T I=d, 7 I=F JECACAT SEF YA 7FF, FICHA
@ (TFT 8y I T 1 fcer1| O v 8 aifited o& o4 A=l
TSR QoI WY THTET G A0 ORI ' OICH | AR
A 8 AN ST e el FE S e AW wEig
s feifsfore a1-¢ T A=, ©F “Ifiten T OF HIGFT I3 AR,
TS (@A AR @21 fiTes &b 2f6 *1i— wiffs ¢ Jemifrs
@ 6T AT IS e GG T =1 8 Feafeeew fofq) @q w15
Coordinate Geometry; 3@l Sfoqe SqaE @usfs syifafs
X (AP TR 1 )

Tifafed o) o8 eaifited ey ga TeTe TS SIedTd, SR
©f Sl A SR S-S N TS| GT67 406 NI AT
O FICAN AR N ot 71 @ 26 Seire-fRifvy =2 Teay @@
TR TR Ao AT Sififen AL IRE e ', @difta
(figures), =F Jreeifiteds /I =T FRAAT -d9,...,
a,b,c,...... 250 @351 fagrem AT QTEE F THE AFCO
A2 (@6 @RE e @ afices s ene fags s 9,
A AEBIE T 1| Zo0E QI (Se! AN g A6 *14f o
FAICe (e (@ &I 927 Fa00 AR SItF GT61 AT %7 |
e 30! fawifas Tree| G QF61 [ FI9 41 waIF @A
(T VG 7Tl 1 A ST, A0 A A e, e, s
Siqef@ (horizontal), =T SF¥ (vertical) T ¢12 [RGE =1
2 Y& (origin), 93RO A I =Y @I (0,0) | fawfas gvesea
O I (0,0,0) 1 T V@ ACE ©OL VLI *TNI TR QO
W S g ofire SRR st wew wea e
TARANTR! (3,8) N @F [ AR 3g T (*TF 22 9FF (unit)
T WtF, WK 517 GFF TR0, CT AFF AiFF CFd QT I7V 0o
“fica ( Efe A GIFORGHR, WERGR Ton) | CwGa Tg7 og S
QFBT HIEACIANE I T4 AW QOIS
ax+by =c,

@A a,b, c T foafs s&fdifars st a1 @ Afess =3
T @IfT @™ (A ESF [TCe| QetEE I&0 T 2NifoE,
e seapl 78 x 8y QBIR HewE M, GFF [rs oM
OTFF | QN FF B TR @ 0 4361 fager, 6! 5egs,
Apge, Tepifvr 9 TN Sififes SR Aeeifares TRy oF
1 | Y ©-3 ¥, TTfFeA A ToeAmy, 0wy Topifms el
T ARF (@ Jreeifeiced T A1 (THIBT U2 Nfomq AREHE
Reeerits 43 Tg7 O 51 IR I8N R Gl ARISFWMR
ey IC AR 97, Algebraic Geometry, S *F[ o
(15 A2 e T4 0o [T J 1|

Y6 WA Jfad Tl A YT TS (T FO6! FE© T6ro
[T (UFIoT SR O SegeT SrIRael| ¥y I @ Reviea o

03 1 ¥ (A TR




T2 ofired ¥ 9%, 58 ©f Arge wHE qlRwEe @ e
SRfeAIE Al a=el FHible f2e O #tF wrope @mamiEs| fofy
AP Rl ¢S (SPBA8) IR | (S5 T (TS OF (@GR
PP TN TS TGN T4 2GET AT IS
Toorg, 9 wez fof ca snefeae gt «ififes sea) fof fetem
EeER o, fora (7r-Raid, ferew Teeife-Read e o=
Afeg Wfea @ 9T Ty IE @I o A oS T
@l Srer dfs, WEs e faetrm gwhes e o
JE FACS AR 7 [w o7 € s==fqad 979, @3 To1qw
TN SFCT APCS B, ST FABI (TG GRS A Ao
eefl

Ay 8 O ReRTe TP (& I (ORIET A famaras T
fof freg seafece™) 2t wHfRsme Scel fefve [T F=cen @
T IR (72 ©F (T (AT 2N T [FZ (@ T AP AL 1
(nothing can come out of nothing), ¥ S @ T €
wHRE @RI (sv-¢e .5) I Pk S SR
(IR @ ACEF AT e A4 @ @ qpiEefHta S sffiaed
B CF FCAR TS *MIRGIE) | 9T SRR@Ts CFas
Ol 2TAST A0 SRS (CFIG, L T W IeICS FF (2, A T
o1, Tgd <Rl ATS TgF WA FAC G (IAIFRE g 77|
T (FICAT @ FG[ IR (AF GFLFR I M 21 elf oo
W@ | (1% AL Wl Gl (2 ALCe FEE wfeg i qraer Faw
fofa S, fEel fof sHim, g S| qmlfe 37 A T
ST, 2GS, Rgeele, @I, A, N-SARPT b R
g6 e e M4 ARE—aFmeE o ik SR S
oIt =71, wdfie I SFQRTOR A “ifiren [Rye woive [resE|
o o, SUREEA (@A FEE SR N IR AR
THANCE TRBE I, (TFIG (12 GF2 FHACE AN FAK AT (AT
S ARA RIS EY

X (ACF TR 1 vo

AR LA
ofeq yftas?

T[S I 0T AR AN @& e
@ AT o GF TR

A Q% TRHTOE F &
ST (BT BT G0 I A,

S #7571, =0 Toes |
— BT BTN, S <7y 73, Sy’

o Sz, “F I GFEI T COF S[ONT; IABE A XS
sfce o, foor, wime e a1 58 e @F I o3l ey
Aoy & % I 75 Wz offore? SHRE0ER ©F SARN: %5
SfEQRT | WG (9 W FF &M (nature abhors a
vacuum)| O 9 TEEOCS FIF SR (2 @A SR
T RS AFS I SAN6 FAR & S2/0Y (17! A

ey 5 ©iB? GBI & (=12 g, 1, (eeifess weiy?

nfafaes Seawica oifem gawar ®fSs a6 o o
QTIRCET OF FICR| [T (ATF 761 AR P AR, A 4 @,
S[1fey GO SN (AT T (A 0o @47 i <ifet @i it STcgs
AN TS w0 FTo TS 61, TIF S [FZroz (o T I, T
AT TS 71| OF FREGT Fr?

Wifeere fere™ Yome Afited Iw, HRCDRE FE AT
FACOA SRR (Tl TwiRe BRTHT) AT ©F A GewslH|
3080 e, LS ANfeTferes T T=a S 7€, 9T TREUT TG
R (TN ATFANT I IAR| R DA T I
(CRIEH OF ARS(S (@S (Tod, TS AFCHIO! M @F 1 2
ST 7o (R | fofq SiRee, ey =16 By Biey o, @F 7 MY

O BT GG INICa “Refeaietia Seain FCatee SIare T2
8 | %7 (AT TR



Q@RI I TFA @I AL (1R, CRG ST TS 5 433 9%
T S8, A GET G 76T (@0 wo 36 (au IR o1 Ty,
ST 89F (TS BITR I, Al (TS AR 7| ©F 9, (@A et AFa
T T, CTATNS e B 20 AR AT (AFR | O (IR wo Ffeed
ST TN 2 52 1 AT THAIF (O (I TARZ e a7,
o (6T 538 e o, WS SFfEIN| TS AN J ¢ (T
oS ST AT A FACAS AR QB! AA SR, @ o e
4, “AArefS T, SF 0o T (So NHE) =¥ nfag B

Qu t}‘fﬁl— ] T
“aw
5191

fom: Sfmifera SRS

58 @ 2 a0 @ 9F TP AN ARAS T
TP IS A G| (CFHT G 9 IR (=5 =0 (G2 ATese
(SL20-12) TNF «@F SFA TR ReR-fifes| fof o wre
TN 5 SR, AN, N 615 vo B, T AN €S vo 3k,
&g @w? T Fb2 F OF QTET I, 9F ALFAE IFAONZ
ST et @3 TR N1RTed o G 5% 3% 4w F@ o7

Xy (AT TR 1 ve

CoTe, CETE SA1eW wo 2fee Tt I, ©IF Wl s $ed3 @ ww few
CTFECR| ATCHA e, AR (4T Zaﬂ@]ﬁ]‘ a'?

foa: @2 ~meE

T ARG, TS Q| SRS FRAT 53R o 5w 7,
AGITA | 2MRITT AF (9 *IfE 2 @ eorna e, &g s 51
qFG @M 2ETTS A= A A T 82T GETS TOBT (@9 (TS T 1|

TR P, GBI f&fwT cof T =0T ot egfon G’ <peifed
[T | SRR AFho T 2# T (G| oA SHIT26CeTa
*reg I PRITIRIEE Faeeife-Readl og qiFaIEE e | offo
T @ S[_Y (T S_BICes reE A AR @@ St e
ATCFCTR 2 (TS 9% Prare’ Ffesiere que W 271 3 ey
Ay ot JRETe SN @Al WEe T AN Swe
RlkICEAC]

FCAS AT (FCE OV ©OIFoR[| 3 Str 93 s st
AR FIA ST 7LeT I R S Botad e Sy oyfe
TITed @] O [ agfere M Si¥e SAiresid 2wife
A ¢ el AN SRR ool A1 SR e, [ew 3w
eREREEE W@, ¥ *FreRmt PeeRa 9Fh TG
ST AT (O OF ICAR| @A @A AT F@I0R:
SIS A N O SR 4 W, Orie s i) 55
ey e west W, [Fg midhwany SR e @7 eprer
QT T, IR ~FF @I ST G (ST AT |

LY | ¥ (AT TR



foq SACABAT TRE A (G2 2TFT THCH Qo0 VI I
TS AT R AN 2FCHER S 9F A58 IR (o] Fpferss
ACEFA! e SRETAmTT | SR QebiE T Teqm f=raw
@ SR R AAGR SRTew, [Reaeree feet *mreia St
26R e ETerIae MFe e €afes g 47 9For M
qices 711 [eeess! fWfs @as @R ot Ny [eew g Fite
SR 2FICE e @F FeeE] JFW, 99 ¢ AfeR AT oMice
qFew & gem TR AR REtel R WR @RE A
TrgeieTel el et ©oF vfta| [@nhl *E @G5y [AfS ofren,
GG OF FI0© GAR S| SOIFe G T f2eT @61 e @
G (LTS (oN of 7Y, 58 ©OF SFF WA M oM SRifkmd
A fAces F49 (@A F© BT e 40 F© S TS AN, FO
G| SRFIH CFEG O AT IS @0 (0| T SNof S
(R &)1 Gre SeEe e QA A S AR 4T e
FEREw| 58 @5 2o O AfETe e Gl ANEE, S
forg T 1ot zeafRe coiitT Regw)

o &R @ 47 FICT FICAT G061 g #1471 CofF = A
sfre*tEs : @A g (Probability Theory)l ISV @oiCe
probability =¥ statistics-9F TIRE (2 AN (AT *1AT fKaiey
(Sl (732, GG, WARee, SHAfo—a@EE Ao e
Reemeizee e @3 979 a7 ek =@ nifdee) o/te
SR AT (@ QAR Weo! @FH AN @, I A4S ¢ @I AN
o692 @t uf2, ¢iR gfs G @ Seon e wmikeerts
or® @Gl QFH =Il, AR FA *S[A1 1T 21A8 ToEe J76
O i T (T8 IF ST IR RO et FTIr @32
P wE Awe S I @) wwE (WA) I e
TRRAMSrGE NRER TG ASFH Ogd WO @F PARHI,
clifers Sifa®iE Agfon iy Gifere fre Weol TRRAS a6
CTiferss 3%y, SR RETCE|

ATCHCTA 1 O A 17 T TR AN dLE8 AT R0
TOFA| O QR IO AR A JFFCAR AR @
WA A AR e FAroN IR 2N, (SN ACRETNS AF -
Ao Sfoee! @ 7 G| @Il (ATF @F @& AT 9T O
GG (G SATNGT I e @F TSR TR GHBCH 2= Twiie

X (AT TR 1 va

Tl =ole W «ifife =@ Sotew o, wwl, fwm 79 (2reRre
MY-T© A7 FACE AT M (ATF | QA o | ©d 27 IJ[0H
*FICF P e ©IF Cofg {a(bb1a|

58 @ AT =F F 73, TS @l AR @R | @FeRA
APIFST I TE-TeGI ©IeF (07 oifqer e 1 I 5 s=ae
i O UFAFIER SFTS! FACS THA A8 It WFTO! STF A
(@ AC GeTeT NG| BT J=F 217 AF0! *IG S 2! ©IF| 03 fofey
WSAIAR AT IR TR &y 6 BN FC SATALA AT
e o5 famm 91 wEe Reaerars, s sy «ffemse)
ST, SR 532 TRIAG T BreR (AR SR s | 0%
T, G Aferog MEz o S ofsy afewr Faaw
T et T© S A 7 FCO T© S O GFOT AgIfAE TR
WG I ol P cofeitew @ Rt 612 w3 Jfsop, 1 Face
g e sl Sifewtel o% F@ @@ I ] Fered, Is
w50l fFod T A, F gNdReaR fofete of R angfe
foeifvra g o 4Fce A @ | “TFER e = w0l
OTFN; 4, AT SACZ| SIZCA SIS o7 FAICe S wawl | fof
I 7 A OI=Ce RHYPT ¢ #11© Il ETFAN @R @2, ©fF =L
ey TR W M AW ACH IR O ACGS Y™ T4 20= A
TR O *Nf¥ wFed, wdi SN fqom i o i Awcer e
I ST ©its g ST W A1 (BN ©oF TR qre [T giom
FGIR JfaTg Fe, qre @ I @21 A € e e
T GBI, OF A QIR e ©ive MR (2 gife e ex fof
QFILCT ¥, S 8 FNET AFg AN FCH (FeACAT| = (T2
Fereoe @ g F1F A7, GO TS FIER JGFIAMIAT BT =g
. R Wl 2 |RBEE @EF@T 9Fo (T.A) @ [
TSN G [RE© A2 Forfere™ e g oued Fesess
Jifer SeTRS! AT 205 AT G T [EAq17 gFi# e @i
PRI e — e SEe—SReF 268G F aFwg F=rew
Jifer?”7

@3 “NieEETa 3460y Saea [ vw
I AHE O 74 G TS A

o o

RN RGOS TN ek

T ofefer am, HCEEE SrIER—SIES R6ABIR F g wig e e,
TS, G b, 05
vy | ¥ (/TE TR



(I it g @=
GIF g T S GiYiee R I9 S g9 @i
@RI G 2fFre cof Stei3 MR EReiteTs wAfeedt [T AR a1
1,1/2,1/41/8,...,1/2",....
9% (T TSI AR, ARTAT (O AR 7 (FIANS, AT (@A ST
2| By ©I-2 T, QRTENS (@7 FACE MBI EF NGS (ST
1+1/241/2% +1/2° +...+1/2" +....
GFZ AT I (FIAT? BT AR (I (O B ZARE F2, ©IF
Bk
S @ Qe Al AR (@ T e ey wem g-oF * =
el GRS ool @9 (F 7@ T Afewis SRS, Ny wiw
VI T
A% o6 AFZ GG TEOAIET AT F41 | (AR TS S/
@30 U g @b /2 91 2T /0 A d/e 2T AS, F&l =y
CFCA S, A T 5-97 F9, 0 -97 Q| AFeaier 2ifeea
IR G4 IS
L, x2, x> x",,
@A X 9Ff5 FARCF ST TR, IR AT X5 (AT G | ST
T ey e T Wtg AW, R 1 -TRAGF A0 [
ST S RS A e
T+ x4+x>+x" +...+x0P )
«% Jifre AT @iTET @ TN BB I (RO FE A
Iy MR SR SHRIGT [ (Fee 7R @ MRATSTE A&
CH GBSO oI 4l QL=Cas @reles A T oy 731
FIRENNTA TSI I Ao 97w A e fosrerer Feafere)
et “orReeT “RifReT (S, Seeo 4.7L) @ sifdesty a3G
QTG T T AN | TSF A 2T (@ SN (@ G S
@S AR, AW AF3 2f@fo IJIYT FERET 20eq FED ©F
S0% IAER agbrel WRRFGIET (S, e .7) frwe @36
Sf{ICEH CFATe ([FF FACS P ()-9F Teof A IR FCARE,
qMCS X -7 T+ 2 3/81

[y (AT TR 1 vs

n W @B 2, SR TS QT3 TAITa (@K IS (Tl 7 e
Qe | 5@ ANfaferaa = R0 aFfeq @11%, 71 ANHL GF0! T2
AL (I P I AT | 92 7K 2g] AT Slenfo aAfeifos w5 gget
e S (A TE SAER (5)-GF G AN OF S (@7
T fF A gATe X =0 T SAEE A x T I AF (@I gL
T, SR S @AM FH x=d. OE I MANZ 3-4F AN
AR TR T =T 11, CLRG ©IF @IFA8 711,

G W PN XYW A S CFIAGIR T ORCT F RA? YR &y
A @61 AW ST TF, S (x) | (IFAA (FSR X @B
GCE (TR Sl FEN X -O9F T e (@ S _aqF W8 qnelte
T4y, G512 RS I o104 (SN Q¥ SR 82077 AHBTE g
T3 fore=:

Sx)=l+x+x>+...+x"" ()

OIF QLI X T wel T Mo

xS =x+x" o +x"V " (9)

Q@ S SR (R) @TE (©) [ 991 TF WE x @S
x fe SoR-fe ST T A AT @ > T
QTHAICE CICF0, x" oA T HIGITR:
I1-xSx)=1—x". (8)
T Sow o ez ¢if e S 939 @9 (1 - x) e o
T T | (O T FE6 68 (SRS T4 w79, G5! fFea [0
TR ANEA)| T-T @F WSS @] Give BT a1 P @
fReTE (i A=
S(x)=1-x"/(1-x). (e
e aAfeferas ooy @ Ry wem A w3 @R o 38
T GORTN AT (Ao TN ACAS (7, (€)-9F FUA 58 FCH
TR (el A GG | A 476, (AR 14 CHC@ X RCAT /R
NEC

S(A/2)y=0-=-1/2")Y(1-1/2)=2(1-1/2") (g)

PG @ x =1/ 4. CoFE
S(1/4)=4/3(1-1/4").
q0 | X[ (TP NI



T IRET ABIS @ T (T T | O 7 IS AT Z70
(B! ORI 7 GI6T 9F Gferss 20
(8) ¥4 @b & FAICHE LTAY? W, O | WIS G FHA-SIAT
AT T GBI 2ATE @ IF x-4F TF 0 S > @ J AT
T

S(0)=1/1=1,

[ e AR NS ANSTT FAHCAT ACK| @ x =1 A
1 (8) M=0/0, T @I L @21 =B (3) O (R) RE T
&1 S ST AT S(1) = n. ©lFe & @RE 0/0 =7 7
a3 f&fte 7, o A =¥ [Fel@? n (of @A 9 T4 TS A
s o 0/0 ST @i [ve 9 @2, T SsEr Sieete S
FEREN OFA| @ 9F 147 0B

GF S AT (oS AAF A@F oA AT FACS LA
NTOEICF | GF T TR G1R N7 e ol T ot awimfo ) x
IM 1 =, 1— x SICA %77 2F, 93 GI61 W (8)-a3 21t o1
feTrel @I @T TNTEE @AF AW Tid T e Feoe

X[y (AT TR 1

7 feraferem Sifige Tg7 *F—FEEersT| OF 923 TRAAF (FOL
5% 0/0-99 I THGT IO AT, GI6l FARCAT TEAN
o[ AAfafed Syt IAET (SLba-da8y) e @7 Ffog Mt
FICIR SIS Fho oNfafes c@rfrer (Svvs-3908), aa\ﬁ‘qﬁww
WWQWW&?WMWH GT ePTCs ST T
FITLEACT o RATSTE T GG SAA-SCADAI 7|

e, x I 0 TF 3-AF T GO A0 T O x93 T
J ACR? W P, x =)0 O S0 =35, S0 ° =d/4,
sfot =d/s, S0 = 3/38v,..., TR wE (&G (T ACE @ T,
n_Q3 NF T© IAGCR| AOAR n AW FHHIT A SIS @ (@ICaT FL0
W oire oifa F W E? ATHANT O, ©IR T2 AT SE
SR F@A AW 797, negligible. 93 @ n QTG @G SHICHR M
C=IBT IR AL AL X" _ O T FCT FCA 9 0 (@61, @7 T2
BP0 TR (12 A7 M SHi -9 (ARG vy ©f-2 77,
fIfG (limit). SPTSRTSIE SR @4 I Wee At @ n 349
oI fAafes T, x" 4w W 0 @G esfes o @biEs
S ferfa wera:

lim _,_ x, =0,
SR T p AW SR ARG | T OF & 2 WA (@ X -
O35 ARG S TS F(, T OF T (T >-AF I | €3 ‘FN
267 ARG SRl ‘< o ey fmife 3f7 @ zeans fafk
>’ fored TR ol 0 < x < 1=
lim . S(x)=1/0-x),

T T AN ARG
(AR 4T @@ @RG X-9F T 3/, @Rg S(1/2)-43 f=1f5
ZEET S/(5-3/2) TR &, SEIY FF| TOAR SHAN AT 417 o
FACO FAS FONE S qACY ACS T A1, I A T CFo{el
FACO W A1, UF A2 AT T AW 32 AFF AN NCHF—G (O
TB, 2 N A L ENFS 1 2 GG T =i @2 ey oS @i
TR WE HAfeermd TR GIUFE, AT 9FOR FEEA, N S SN
g WG T, @3 T @ Iear «iRel 71 )

a3 1 ¥ (AP TR



TRECE| T o T 2[S! ALGICA| AATOS ¥y S WA ey siieat
g T3 FIBICAT AP | ST ST (T BT @R R (T
SX)=14+x4+x> 4+ x"+.... (2)

W Tl #I1F 20T SPI AR 50T AW, SIRCAe 9 IF6! Ao
T SR, 1/(1— x), 9 oL e
S(x)=1/0-x). ()

aZ TARIE (ACF AOF @9 (S0 N IO (T 5-AF (LT I TN
SEETIE AT A (AR AN Mg AP | (T,

SHY/+5/0+5/8+.... )
@z vz A SPiieR e @it 9962, @R Teemete i Wiwe @
20S T0O X7 A AR, F§ ©f 0gs «ff @ T M coigez
I, 92 AR SPICNE2. M | HEFEAC Bama (@01 F#40e =7 @161
AT (T SN AR ARASTE T (=I5 T ASAMGIR 0B 77, F©
TS (RI5 TR GTBIR ZCET SITET o)) @Teies A1 @ oo 26 Tee®
7S 013 () R/ (b) 7S ARl 7= 2o, 68 (5)-97 @@ of
AR G &1, SR D,5/R,5/9,... @ FRANSTAR ¥y AT B! I@
fore)
SHTALAE AR N T FIS FAK A VA [T MR
RIS I I (AT 2, AN 7] Ao, o e %0, Wi e
(Ol CTCACR | (AT 4PH:

S-045-343-3+....  (30)
G T I RA? ST @I Q@I e F ql2 22w vfErs WA
W, TS SRAE J ACR? (50)-4F YA (HCE @TFA o, o
(ST, QO (&G, B, #I%6W,...,qoF @ATS @CO *IHER Ol AR
I (ST (AT AFR e 2N1foR ST *7 |

e

(3-5)+(3-3)+(3-3)+....=0. (33)
a7 QAT F WCR? FE T, T AT QT AEH | IR
(59)-43 TTST FCH Al AN GFE SO AT T | (TTF—

5-(3-3)-(3-3)-(3-3)-...  (3?)

Xy (ATF TR 1 a0

@97 FT (fE A2 FISTEAT THAR TR FOREO FR =77
(A AR, AR Y A Feifs, SfiR 3 JodqR (32)-9F @
T R S| TG GG STIZ O I 1P %77 | 4 A S @F
U FRA? N0 TJ? HeJ AT (T (FIABIR MSJ T, ST G612
oy | O WY QLA Q@P-REAFS A I8 Al JfE T IS
G MASTE! FfEmas Mt TR (FCeT| JoA1R GF 2575 92 <17
T QUTET PRI ST 2T I FIAFADT T, e 4F 4
B A
fofSees weee
SR (.9 TAGICT IR <RI e ZrAfee eafmreas eew
0| Foifimre? @ &t fcs aeafee Sme @itz @@ s,
Fd 53 =0 FeEeeR el e ey 3w ¢ &G
FIF ICE| ATF QUIHIT I TAR (3| ATIET S Ffers @it
Tad! ffG 2w 0 71 (SR N I, G5! LS AT 78 F41 WE),
TR Od, 9o] SNREIF, Fed Bamd WeeR, e @
PR oF 7y T Mafbred Rt A [gsia szt 6 1)
E AN I AT D@ @R @I TSReT (31 ATeR
CICET TS, T SR (IO JS A | ST QAR IR ¢
TECS AN (FeT, QL TS eFLB! AT P (Fenis ©iel| ol
SR e (Fere) B JeE W AT /1 it (F) A SR
TRADNME AT (FC e @ A FA IO AR© (7 ARGy ey
et &G f&f 15! SIefee 11 q94g 41 «F & Sig s1fey sAfey
TR (e SRS [T @ufres M @ @RIF G AT S
JAFT @7R3 (&7 @M, o7 evF ffea wrer st gwz vy A
T JFFEE qu Ju Aftemas WRIF O M (R gow Sy
(.7) A= G =% ~AferR-Fege Si7 @G #ferafe SRR
S5 @3 SIfNs ARG G SHIGR QTFAIE G ATHE S 7S
f5< 3R TE ool IF 0 @S AN, FF (@I NG TgEeE
TS SR @RI I 9T FF IR ST Fa ¢RI Fe0o 93

a8 | %A (AT NI




OF! R A4 I @RITS A=, ET61R Aferera T (18 RIGE
SR <1 RCACR FIFICI vl ¥ Fa9 (@ g A0

8 @2 @ @6 g @ 72972 fdy A< T - @&
e w4 (TYA-STNLR AARCS AAFSCI? LN I, GTS *7)°
Ol (T CIEIR T3 T &, 4@ (SR & 9% OT QT8 431 face
B AN AT XA ST 0/0_93 s IS [, www Ar@reE
T-8 T G GF AG® G| W IR T, WO F7, TO FR
(ST F#HIT W01 O F0E, © 0 A 0 $9% & e 1|
T2 corI TG Ale ey, RIATE 77, U W f=IfNea S|

2T 36! Twizae 3| SR AAfafes S S T TmeTed
G ALLAG I AR, ABFOIER, (@ dfo Al (S¢eey)/o-Trom
CRTR W A S| 58 479 @Al R M| Srad 1 F0
T Biftg, X 6F @I T R e S A, 1/ x, @3
oS @I 2t «ife 2 o wiee| Sdie

lim__ (1/x)="? (59)

X—0

T S AN AR 58 FA 2T I, I3, (), @Bl
o7 ARTHRE @A TR TN dfo IW TAN 27 O 8otad e
S 2 A (@2 IR G (@ WA G 90, 7, G 97, W
GE| SPI A0S ARSI ST IR ST TG AT 7T, S
{AIgE S| (6T 755, I (0)-a3 EfEhe x e e aw
T frE @, I oL A eE T @) 58 @G 7@ e cof v T
J e Tox M @RICS w1 9 S AtE IM 1 WeT ewa e
O (Ol AT 4G A AIFCE I, AFCZ HNGF TAN| @ @TF FI
fraite g S=r? 961 W53 Be =, ©f 771 Wit Afs Prare
el (@ eAER EIfoiha S @i wiees @31 w3 @ feIf e
SfEg A A T A, 97 @072 AN 2w Ay SyHIfARET =raifew
S-S, A ATNE 2T I ZCAT ST |

FAFACT QTHAIE CISITe (@ N3G G5 20eT g A |
Ffere A T4 = infinitesimal. (18 (@ 97T, 004 fAwoex
ST SB X7 7, AT BT MFICPS (@I AT P | (% FCAR

X (ACF TR 1 ae

o 47 WY @3 WRfenfs Fow Rt caraez) @B A e
FACR, QT FCACR WA AT, 58 =t Fare T af
I ERE TCol, [ AN ZCE A-FOIE I T T, LG @I A
fdrs gre e

Y M T IR NS 77, I (A2

AR RIC IR

FAREE 2TAe IE0e F @RI? WY1 A0 SRS, o,
31 IR S SNSRI FACO T PR U-2F
Tere T A frka eenke wiftfe wifisR Fafe)
CTOIRE ST AN IBA! FCARC FFeICl, Trod, fage, vege,
I, ANCFIA, G ¥ | QF2 AT b, SISAY @I S Fifex
oRIRWMa AR S SRAT (&l =TT AT, OF (@IeA! fAfoR—m
wif, Q61 #A16 I=Ca s GBI @I Ay MR & St Tane
(F=R) | SRS 26, O, &, Topiv, FFAC-LSECA NoR-
EIFBRGR-FCRGR ) M Iece I @RIT G1-8 9F QNS
A1 IO Z(E THCO! JE0ed, A M2 S(Cor %Y, SE R
wie Wy *moE = | IS oo [emoml sifge sifafscar
(pure mathematicians) I3« (<72 FER T2 GG (set) Bf F12
&Bi f& %1 ¥, 91 @F6MT (discrete or continuous)? =T
(measurable), T FARTANT? PR AT Teq e o @R
afz s wend fes anfafsrrar a6 Jodre wifs, SR e
TR Weel| IfET = “NYfre Jidr 71 2 fFgres oid ¢fF =1
1 SIS SINET (12 IS Tm (ATF e IGO0 AR

DA AL & Z-bIA06 A SN Fohra 0T 40T 719,
I FF TT(FCT T30 AR O WS TR, 40 @& (@ CIeTe
I TSI IO (SN | SIRCET AFBT TN GGQIe CFaweT FeTl
SR ML @ ‘oTy'F QeIwe | (7% I (T (A 8 2F Qb *wres ¢
oz IR T TLACR| OF I TYYLG (FIF RGB! OF A, (@6
2F, CT01 (RIS} Wi piEef gof fToq S0a) | SIval 9 —¢ 4 77
@ 930! [agred CFaTa Tl OF (AN 8 ATER QAT EF| 9%
AT -6 O TFl AL IF A6Y TANT FIAFACE 3o
Qv | W7 (AT TR




37 141, S@FFe (differential calculus), €32 ANFEA (integral
calculus), SIAT QF! 2RARE Rl TG FACT TR @ QR WL
IS 3 e Sitg W5 == 0/ 0 -Ser Sl 17 e

G
il

3 g

st —p

fo@: «fo iz ¢ TRt fage, T9 v 8 @ ¥ b EIFBRGE

7P O35 AMGAIE (isosceles) @ FMFA (right-angle) fagw,
[ G- 92-8 b CIFGRGE| 9fre F T OF @, 4 WS
IR, S o 2o 109 WA e & (*AeF o @@ fagrew sfogs
3Tfgrer wifife e oEl @ifF @9 Fa@eT =T (b X b)/3=9%
RRIEIRTR ]

G §F TG 1 | G 5% A, Sdie F @ v @7
Aty @ 9B ERE AT 9F6 7 A S @61 e, §75,
wfoge S @RI ¥ Rqre| ¥ AeF SN Tee G @2l Sifgs
) S| BT W F b [gre e qend e @ Ifrea
COlETIST SR O (el 07 8 X 8=3Y, (T A 7[tar fageiva
G|

X[y (AT TR 1 aa

wr

A &
Iy
/
/
Iy
ff

4 b
F 2T

-4 ¥ ' 3

foq: 9o fagens =5 =6 Faw o S (el AT

SIS T bATIR, 8 4 TR WWie 771 OF (5TF SitEl
SN (oite Zra ofsce Sital @ e R fAre 7@ gt a1 I
AW FCH IM 5 O I, IR I(0HQ {7 A1, AET TN AT
PQeE, AT AHETS CFawe (GI6] S ST @@ @ e
AIAET) WG 28 ITAGRBR—SIESE SRy SPT 20| =<5
OFg ATET T, I F| TO @FERTRUF We [ @(@W§, F 99 2-
G WA ©OF 03 IO IR @TO AT FAEPS FQESTA
FRfere cFawa @ T @A T R F@ S TS ARET
o7 TS I TR T, GTHIACT 7 1 ZCFL A1 O3 1SS 7]
A AT 2O A OF (FICA A (R, OCF T R GAS
Afdl, 92 AN SIRICT ATF-SFTI Zf6Te 92 Fel ANS T A6

-4 9% (2T (25 GICRIGTE SCFT 200 AR Ax
Ao T M @4 2 @3 Ax WSR2 @arees aw 3 oF
Aed v yag I @ x, W CRINE THEItT Thel =
f(x), SR G} A SQLEALL (FAT A f (x) Ax. TOAR QTP

TR CFE Q@7 FICT G TR AT JCE A Y f () Ax
b | %Y (/T TR



LT ICHoF ST forrs #1iffn (D fews u m e @i

ARITER) 9 Ax TRAIT % 7 I 00T A A AT 0T
e S_FA wieiers I @2 @oree (@l g weanes B
e oreEe (12 AAGrEs aiffres seeer 71 27 2fF5ae (s
fagrem cFawe) | oF o nTtR (@ (Fawae 43 fb:

limy, , D, f()Ar=cFam  (38)

TSN AT 2 QTS A, G2 T IFFTFONER, @ AT
OF5! faered (FaTd @R FA0O INEF g AT I F AT
fest, ety 2Tfgres wifife q20eR o &R @el wite ARER
IHE? SN Tew: 9T ¢ FeR Sweels AR w4, iR
sfafoe @7 a1 wAffoe & e «sor seifafoe sl et
S IS, SIS TS|

dl

F Kl
+P +39

a5l Ty (@ fagrem @@ FOREH, AME-SGAT QAT
@FRR 2eae & =, 58 @9 (60T Tioeed qaidd CFawe
(@ A0S A TTIFE AT AR & TS AN AS A 1,
ORI ©% FIBGB, AAGR-SANE IS I GIN@ S| (T
4P 90! JEIFIF WQLAA CFAF (I7 FACO IR =1 & e

X (A TR 1 ap

GF0! UG FAAOR (FOTe (@9 IFACO I (8| CCHE (2o
@ vEw A fage W G o S < ARG se anea
I ST B ST Sieg Wi wife 41

o SIESeTR AN e

IS w WRfEAG Ie0e e @ Sy, T =orice
7 Q7 ogRe T TR *efice O A SRR [l 7@
| g IR (=®F YEE @Y IR IS (@A G
50T W) fR.7) e *rore weETa e Afdfes SReweT gred
CROT (I S (58] FARCE Wizeel Jfavel ¢ wwyies #Ifany few
AT @3 5 I IR I8 I oHTE SivTER 7% 5 a3
=R FHICH@R (T | §T (BT SN ReTd @ 0 Qa1 o7 Joed
QAT (SN TFS (F3| OF AT® o F2 AFCee 1| (7 51
(FIICS BIRG HF G Coff I b1 Aedg fager ¥ bR
faere™ CFaTa @@ T AN @ e AAR TH GR AT
CFaEecd fof R F0a (Faes 2t IR CFase (@F | 9o
@351 Fraite cfwited fofd @ » @3 FFRREE Jrea cFaea w7
OF0 b 9FS CFAHE AAM|

vo | %7 (A TR



fom: e

@1 Sy 5 717, 58 are oifiten aFfs el e A,
7 (71R), TR SR e A @ ceFen feet Jreq, 93 T4
e T REE €@ T 23/q A, SAREAER F6qee @)
QT @ 35/u-co) Tdie SR AT 0+d/fv, T ATEAG w+d/41
e e, T3 5T FfF Z0aa M 21¥ 8ooo INEL TRIF| GIFICE
AT 1T A FACSS, © M B (intuition) f&eT A<=, Srwe
oot sprdRer @fszifema gt @1 e fed ofecrsar
PRINTET SIed @@ FERE 9% F7, IMe oM ‘o Fodlif
Sty @1t Rretea w1 T ze:

Pornfares smes = 2 (Swer x 5 cmewe)
aTS @A AR (12 @ FpEee s e oft, of @ones @«
2o Wre W WY e fmcaferem s sififes cwrnfasm(
. 8o .71, 1., Tfre ¢F WIfBIS e=Ies s

YE ERFWI Ao, el 46! g fof aferem, 58
RIS IO JIF TFod Jfea RO ditst GFR qeer fewt 1)
SIeICd ey frers B! Iu feafere PrIfNTes T o,
o8 o FAITe ©-9F TR fom (el fagrem Twigge &Rl
aeifife 2@ FRCR)| AMfafsrong e e a=dwey =, Gl
T W g (Z| TWO Q] S|

X[y (TP TR 15

CHTE T (T ST QAT S oy =1ifs fe § =
Fff—srgaeee Ferge (Differential Calculus)i %o FCeced
NPT 2AATH CRITAT T TIIFA, SR TN | Sl 5%
TGB! AT ARZ FIAN G, IR Qe Feewa e @
TRIFER A @R T 9T, oWiE WS, witR ¢z 0/0 @9
ARG, e FCEred AN AT BAR@ET g-fo FOT IR oA
BT A T (12 SGTORE T (AT, A AT (&I TGS NZ
& 1 e wFelR A oF I St 7799 216 @F fefem1, =g
O A P ARAELE SalF FAC AR o) &0 @FG SerR oot
FeTe, ffSi q oy & eT) 22w 27 SR (e, o 9%w 9w
F(F, ACO IE SRR Wl ST, gorl I2d Ol Oftd, 9o e
GG Al ARGy @RI (ofeT| FoRTE f&fsT SitR AN @eTe
JATS QP A AT | By IZ-7TF SF FrFp-S(II7F2 AT 7| ©OF
ey AT WP ¢ [ifed AReiFel, 9FE JeawETere| i, @b
SE (T.7) e SfoTe @ G E! Jemie AT IS Il IR
RICS R farerae s sjeesiiers] Al aadie| Go] FRewei] I
7 oifrs Reeme 3571 JBF AIEF (Tora AT+ FAR |0t fF &S
ST TS AT FICAT Frer?

SRAFE @RITOS (13 432 fagred ((Sod M PR 7@ org)
TAIZA R I TS, (GITY (A T, A6 O3 QF6! (o
QI WG FACA WL | IR S fagred crawe W ez oF e
FIQ | SN FE FA @ AN fageba sfeger @6t 1=
SRR <Gl AT | F (AF o 21 ARG AT @ $ITS AT WA
Il ESE FoRIF 5U1E, SR ©F B (slope) Fo| [Fod @@ 791
@ToT? GrET| o1F 4-f @LIHF e ot T ofvg 3-4 @i sy
e Qi SR AT BT | A TP (@ Bl AW X 2T (T
o of ST ¥ QP O ST, SR ATFANF Ao, TR (@A
TN PUIR-TOAIR (3| W I SN T OIRe FI 2(F? O 9 et
AIRT, ATFANT THEHF T (IR NN G G0 1T QAT | @
AT GIFN? AT AT (@ A AT 26 WA < [7gfo F-99 506
TS SPTCS QLRI N AR ST 200, o9 S 4= (@4iioa
W (BT IR 1| O T QF5T T FARINF GF6! TS TH
TN T o 41 TR (12 FIRCIR S SR AT 306 IR
CTIHATCA |
w3 | *FY (AT TR




Qg fags(t el @tFs e wwfdig ¢ T, Siet &if) @
TR G=), IR F-4 TG 4o 6 @FUIRE TN | IR IS
wﬁﬁ-ﬁmwwmmmwm
A, iR F-93 07| 96 WL NG W AR, 8 O
TS AFCR AF2 | FIE IE00 (8 F22 @RI TR, WA TS FI(T
S TR, ToH ] S QUG (AT 2T AW F-9F qMTF 894 | FX
fagal Iuha T 20e18 =@, iR IRQTAR SIS @ @Al
IV 1 ]| GIR A T @ 2fb IRF A, 9© (=B T4 IR
FAR PAEAS TA FZ I=Ce O & IS, OfGgd W
Ax SR R G Ay oAk Sfegeita b nieite Ay / Ax, A
T AFG SR @A | G I T ST 012 AfFafes—sy |
Siege & S forete A =1

lim, _,Ay/Ax=17  (s¢)

EERIERIIEN

o S MBI @F6T ST OFT Q=eT 2TeTT | QF0T
SR *19 W [ReTes I QAT W T I, OIRCA GT ASQ
T e, O @I T AE 1 5 I iR AN 2 (=26
7, gRifogR el (e, SRe Otid (@ Sgle, Eiva «F51
A5’ AFCe AFCOe A, @I (12 ffba «Fo! syififes sl
Wtz W@fe—aF (@ EBl 7O A (@I @RCIBS ANeel
CAF (A ACOT T (TS IeT|

8T TRl BT (LTI Swizael, TR, (2T ABIS R
SHFCT| @R (2 FRCEZ @CT| INWI 760 2 @ fags o7
TR N A I I8, “Afge, A4S A1 O (e wfoeT I
@l 7SI, SIRCAS 2T qFT e BIEIA] (TS| BIted WG@ICe Al
o AR, G626 2o ISR 9 @ear @b som v
AU 9 gfore U AT J& I ©FF BleT AT, 89td &
afes! I FA e, 0% (1R ormfere| SRR @13 Rgaas
AT TR B (ST, FICR, S FICR, TS FIR AN T
TR | FACICT (73 BIeBe ‘G’ (e, % weeez woel 36d1 @i
T T PN T, TR =S AT Z0 1 AW, A I (72 FET (73,
SR @@ 1 T, o= @I @12 re i et die T

X[ (AT TR 1 o

I T7, O 12 e Myers on e F4a, e O 46!
I T A

O3 T WG ASFT TANFAF O ATHANE TGS T
20O M, F8 T oM STy GOt (Mhe GRS foe 1|
IR EE PR Fq0 T4 (@ Tr@d FFO| 4 AL Wy 77,
“FUfogR O AT ¥ T, 97 ol @F & e Sy
TS AECF| FNSHF 6o frers, infinitesimal *H6! NCTNHR
(SRR, 2P THE FACO TR A, 2R N (FC {5 (O
I OIF | G OitE gRe-ffey qere zare @Fe LM
TN BEG =W AT I | @ FIRHT |

SREHF 86 Mt Gl 2feeima uae fared oite
FAIR @I FAZ (73 © T T Mg JST I 3-8 3
T fofe fare @12 worem) Fama @Few| SRed aiferf
oRIEE Iy (.3) g M2 «3 @R THRe TqEma F=Ee
85 Sw WZT2IZT (@ 36 [FRMIT AN, AL RO, AIHCA
[ORI, TN (LR | AL Ty foaerima wwel| 58
ST HETS TR 49 AR S (13, G2 9F RO SR
MIFEG (V2| LS (B O (@ TR A2 Gl GBI wifiy 7w
TNTE A AfF| oA Ifere G T -2 a1 I N2gd
51| o Tt AT, e eifseiR @i [ @Fhege| @01 &2
oM & S 013 TSR 21l AqT? AW A0/ OTo-F7C
S AL T TFoTS A Sl ThCS! 6 ©f T O Siww
T8 s ANY Daeetrd Wreiz [iva W =71 Sk S
Ol TSSO Q3 @IS 8T g e SN 6
NGl

Aot ST <P IR WTE @ fof Sam 219w 7o @R
SR O T AISOPTR A ST >N du8R AT ¢
fErrea o Sfva | SFifers & )| @ (=B SIFeaa f&e oI5t e
RIS T ST SCH-Z-51F 2TSTeq @R S& e 7 ©F| AR
Gl IeTe, AEhNCd @61 Wd AR (oo e A A
SRR ST FRGA AI-T PICAE PICAT =T et 77 c>eet 66|
T8 @@ @ G oot onr JREE @ S WwE | geREe
RChTTa IT (=te FfeFITR 738 (0 T A, M 2fe =

w8 | X7y (AT NI




R FofF 32T Ot I BT (N IO A 89T (IUCIT O
“ifera, HOS SeRS QT ite | g-foq q=3 27 S« <l s
0 T ZIAT 51067 MU, @F @19 27 e 867 37 a7 =™
FEEE| (RCE B W TG AMGCS| T A @92 A9 (e &
FEAF 929 99 TIT T OIF (EACE (OS2I, O WCTA TS Gl
el qea A, ol 7ife 93 gufe et @ A et W
qE S TP AE | AT S T-(=eece Nows 20 FHrafee 719
G HAfFre e WO AT Agee T AR, S5
SRR SRS, G167 Srard FCAR|

RS N1 I T SR (=TT e TR, T (=T
TR 909, AN, F-RNT (AT, AR Gl qA
OTICR, U2 el O TR 8 @EF @ SREeR e [egea
CAICA (F2, SR TNH6! IR AT A2 R0e Fowes @ =g,
ol fo e 91 TN O] F AFCe| I8 A AT 5 T
AMIT—E@T I(F OIE I ACRL IR | CTorPIre Nesea
O FI! forem 1o =ifa) fofv argas @eR 1% e | Jace
CIRARET (@ @ (T Y6 I A Q@ 77| F$H2 M [ieem @
fASOCE FCoT (IO N (ST TIF A1 N (N e O Fe—Fo
S]] S| OF #1923 OIF TG T &F | 58 FreT IS AT
e & [SheR fIeT (i 5% gfeited aIRFE Irol Teifte 2
ToofReT? GBS | O (BT SIE (@6 Pl (R0 N G-5IFS
oo @2 FICN IFAFIS et T @ @F @FT AFTOT @ @
ATV IO | FAGF, AR, @TFeq, OF 72 & ©OF b,
@BEER vy 7, oA T T fofF T/@IRNA ¢ 5w
fRRITT AT, SN O SR (12 B! JOT O}, (713 SIATS-
R, S FIR AL AT T FAA IS, SIF A2 A1
T YOG, IFARGCR IR I Qe | G FEA-A AT
(=TT ACH (@ TG-IFCN AGT ({0 AW OF; (= &o o
Tl BI@| A A SIFEIST T I OIS, NLH8 FCF AT
AT FERIACT (RCACNAMA Fo2 1 RolfRessv| Mei™ [ @ @18
AP T G AL (@Y T O (T T T IS A
QS Y AR | T M (ENEWE ST SfFd =0
ABIF T ACA-ZeCA ool FCH VT WA (T AF M OltF @R @&
FASTFIF (T FIF A, (SN (&I 7 FARCA [ 9 8o+ e

X (AP TR 1 ve

T S 1, TG G120 77 RE G2 @ AT SoICS T
fofW, T Co1teT, TR g™ T AFCE A Q9| (T3 I292
o 1% Telies (ABE YT VT TFF T @27 BT (1T,
AT AR TG 4 e 1 Fean) sAoyacas F<fegres A
AR ST SIer SR 8o (ox Rifq Fa1 T 71, 58 oifers wig
smffieeiw (G Feof AE natural philosophy &1 =[G,
TS RCEeR fF-oefie Agfes afermaz s, 9% b
et Fehe wee A et W9 I 27 & oA Ay, ¢
FERAL |

T @S, T AP S fofd ghovgs g, e sfds sim
SFCTR AT e 7RI | FeT 2o 77 ol it @lEe
ffvries e s GiAbre of$ 20, svvo e, T4 ©F
T STCAT| S Fof SRR 20T ¢oIee, 58 ¢12 AgE TR oI
GO AR PR e Zeel, Qe e (dlFgrere Fem oied
AT WOl AP fFg I @A O 80w [Teha fear wifds
TN WITE 0 BRI & (T2 RIAKEIC9R G6le Pl Faco
fof FreTcea fFoa A JGF AT Foew Acol (@ Feene 8o
fore™ W9 T =tEd TrolR-Serway ¢ WRfE| o e 9w
fatente a7 foff @il S ©f 971 Fo1 =7 @ Fed TG
LFPCAL @ g (ifers o=l ©fF T« a0 fofq wicar Ficg
AT FCIA A FICAT A SAA[2/-SCEAGA FCAA CPF [ @2
SIAFE! OGS TOR (26 (TFBE-SIFe (Alow-famsl| 79 9T @
QFO] SOCF YFCOA AR 7 (FC ©fF 2T 5 FCT @71 QF6!
S CVRARITTS!, G el B IR @ &g FRae=|

Svue AT KRG APT T (@1 Ffoved TR, e ©iF el
SN (IR BITES FTR (AT TO6! AT S FT (TS (15 AT
S T FA QW ABT© @3 FC, e 7 [Keaw-afzge
e ofe e smiaR) fFg ofdte o fatem Fiom Teemox
SRS SPTRA ©lF ({@ee IR oifits, 8 oitTe A
fRIeTIeee @ TN S GF, A (BT OIF AT TS, GI6T
W S, A4S (12 FIRFEHA-R-AF FOIR2 &1 5T e
R @3e 93 ofl R 9 AFdd TS THT A
fof—@RER ¢ TR TFPRE 2t SReye A o
fem aawE Free oo R o =@bd (TorEs e @ete

by | W (AT TR




TR | JATO AT @ (R G (6% 407 ©of e | (@61 fofF
TS A O Al (13 SR 43 AYAFe qaieal RA @iz
@ TR TGN | TS SR FITSF TCPFIT SGT1T WIS

Sbe AT NS A RIAN @F T Tfea Ao
W 9T A& (1R iR @ it R @ w oz A
SMEFICER &1 (T I9 I92 A 201 23=A| (86 Feer goa
FTAZSZ BT (N TN JMGTS| ¥y e, I, IS (N, Wl
TH T G TG 0O WAL GF0 TOCS Sgfae
T B | AST-AF-IA-HAT 9 IW ey @F 7B g e
I24OT R SCFF N QI 720 | [T 9T RS @ JF 0%,
AT I GFAGAG TR, (F (FIF TPV2RT THA W 97 Toered
TANAERE &, O (FIAIPgres o foel 71 e =gzl 2=
@R ARfbe S WF TR et @R (e fow eyt
fifre) oie @I Sqefed @ foer a1 ©F ITEICR LTS
Mifed ¢ o2& TAFE TFreE FSOTE MU GFaT
Erifersd o, @F @ Toltes (@6 e 91 fof) nfreiem faumre
e SR WA N OoE @R RARRRET 9F JeenEr
afeel e | sResiwas feare &G« s saressmd G
FCETS el fEGT e (e Saifee g fecafera:

‘...Newton, with his prism and silent face
The marble index of a mind
Voyaging through the strange seas of thought alone’.
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Fig. 9.1. According to the Uncertainty Principle in quantum
mechanics, elementary particles like clectrons can spontaneously
appear in empty space with their antiparticles. (The antiparticle
of an electron is an electron with positive charge. a positron.)
These pairs of virtual particles. however, only exist on borrowed
energy, and immediately merge and annihilate each other, leaving
empty space again.
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** Lemaitre later summarized his theory as thus: "The primeval atom
hypothesis is a cosmogenic hypothesis which pictures the present
universe as the result of the radioactive disintegration of an atom".
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As far as Qur’an and modern Science is concerned, in the field
of ‘Astronomy’, the Scientists, the Astronomers, a few
decades earlier, they described, how the universe came into
existence — They call it the ‘Big Bang’. And they said...
‘Initially there was one primary nebula, which later on it
separated with a Big Bang, which gave rise to Galaxies, Stars,
Sun and the Earth, we live in.” This information is given in a
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Verse No. 30, which says, “Do not the unbelievers see that the
heavens and the earth were joined together, and we clove them
asunder?’ Imagine this information which we came to know
recently, the Qur’an mentions 14 hundred years ago.
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" Hannah Devlin, Hawking: God Did Not Create Universe - The
Times (London) 2 September, 2010;

" Modern physics leaves no place for God in the creation of the
Universe, Stephen Hawking has concluded. Just as Darwinism
removed the need for a creator in the sphere of biology, Britain’s
most eminent scientist argues that a new series of theories have
rendered redundant the role of a creator for the Universe"; The
Times newspaper on 2 September, 2010;
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132 Victor J. Stenger, God and the Atom, Prometheus Books, 2013

¥ Lawrence M. Krauss, The Consolation of Philosophy, Scientific
American, April 27, 2013
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Alexander Vilenkin, “Creation of Universe from Nothing” Physics
letters 117B, 25-28, 1982

155 Victor J. Stenger, God and the Atom, Prometheus Books, 2013
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1% Victor J. Stenger, The Comprehensible Cosmos: Where Do the Laws
of Physics Come From?, Prometheus Books, 2006

"7 Victor J. Stenger, Where Do the Laws of Physics Come From?,
colorado.edu; October 18, 2007

'8 Victor J. Stenger, Where Do the Laws of Physics Come From?,
http://arxiv.org/vc/physics/papers/0207/0207047v2.pdf
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which we hope to trap our villain.

202 f5iBrg fRe1tora 3% o13te Political and religious views S0 (141 S,
‘Higgs is an atheist, and is displeased that the Higgs particle is
nicknamed the "God particle" (Ref.
http://en.wikipedia.org/wiki/Peter_Higgs)

James Randerson, Father of the 'God Particle', The Guardian,
Sunday 29 June 2008

©38 | W7y (TP R

203




qB1 SN G AFLECTE SAES QW (embarrassing) WCOIR
AR, IR @B ARSI IR g A, A Y W
SPTSE I QECS A |
@l fZorT FAF TFE 2[R 2K Tea 07 =T @b @
foIAfRte e “5ga T ¢ iad See’ MHiamieT| @ iftre
fof fog wmgsyf Fat Frafeces At eifemery —
T2 SO 599 ol TeT 2 (@12 799 el smdReeies JFaifa
ARSI (21 e MG fores ETeRET O Sovo ATET
Tl IRET PRI 2o TS T A A S T
AT S AT IR B (O (0| [Reaiey a5 s0wew A
TEHE A 92 e Ry Il NREREE e ofsred
ANl 0T Qo FACR| CAAND1 20 2 -9 ‘A brief history of
Time’-93 TR “SFERT T S FA I AOIF A
27 FCEE ey T s Rt reefeer | g 3,
CORE G @¢ WEF 79| o FAF o[k T @Few
FfeF 2fF GR EToRwE o3 @0 ol A weEHTed
T *W (I ICARE| T FAF TRHET M F&TT
TRBTGH ToF, QFBT FAAIF A JIANET (T A, (G|
IS 4T SO SNHIRT A I B 77 (AT (9T
fafear Srewrifer =il fFg 9371 @Xw, T 2o @eefed W<
7 & Wew 437 Mafest ¥2 FERTE— 3T e (9 SR/ |
TARE (FC (FT O WMHZ FACO BF IR AN WK TS
T (G Py T R iB AR I AN AR A JEwAR

2% vt AN oIS B 2fRe-aq Ko wwizm 93 — e 6y o Bz | 93
e IEre TAE, AT G @ [Fod Ty Sge e A wike
TR LRl ST STe—IFG 2T (*IF FZABCS AR AT ICHT A1
e A et et =fa; qeefeees, @fre s sifess ©g (Theory
of every thing) ®NT® M, (MAZ SN 20F TR I FYAT T
(mind of god)-& *f=fea @RI O 7 RT3 TR-9F I T ‘TS o]
& e reicat AT S 2SR TR 2R Fg G SR TR 2fk-
QF g 3T ‘NS foeidT’ -9, @I fof A Fcag qm, Ty ojfes e
@Il edes R WaR) 93 few S S Sy G9i:
http:/ / mukto—mona.com/bangla_blog/ ? p=10307

X (AP TR 1 ose

#Fifire @EIfbre stext AE) |, T ST IFEAT @A ¢ Ty
TR Qe K|

SCAE T FCE, O3 “FF FAN NI (R T AN
RFR TG AT ABRENE FARG! FI6 IERA| T AN
THREA WA AT FLAA % -97 (Gt FBieer s aifer =,
G TRAIS TACO! IS FF AFE AT (IR | OF OF (TR S*[]
-2 @F Tl @, T 7, 2o @ Feld 5§47 el 2o
AP B M ACSR (BCT Fhez AR @ CqGwIFTelas
AT SR ol ol T© el MR @S A @, ¢ o
QIO FNR| ST AT I8 I, AR vrae Aifis Fgq &
I F! [N AT—@T fF—odd o 1 R fofee war
A2 WK 9 T AIfBwer? T A q0of?

SIF ORIl 22T AR (S (Tl WAL < Tl Nfere 0 NS
T TIFE, @8 wid, g «fF, Fr wrer fefie Tamr SwE
SRS e AW 2o fare o, e A (e
ST PR R SO ST | (IR AL T3 S0 FIEE
S AT SCHFBT AR |

@ SME AT A, SN (AR, NG ATA FAFICECT
e @ ARAME AR 9T TN AvoTeId ST S| AN
TIIWE ACHAERS AAZE TOF FCH (ST JACZ AT [ SwHIe
FCS| BT SN ANG [Reeind Irel Abeaoid afibee g Feif
e Srnfie s @ f@e AfF, 99 T, @S e e
SRS SRR G20 — Bt et 35 1w ST |

205 Large Hadron Collider: Scientists' wish list for the LHC, Guardian,
Wednesday 10 September 2008

2% Dr. Dave Goldberg, Stop calling it “The God Particle!”
http://i09.com/5923170/stop-calling-it-the-god-particle

03 | XA (ACF TR



U ST
RIRCY sifew sfffeifs

‘9% TRIRCIT 2o @9 I,
foeify M qares w2’
— % T2

‘9% TRIRBT 1wy ey tefa 7131, o1 e tofx | Bfeto ermre 31 s
Feafed T AR PPN | PRI SfGH F (ST FCARC,
O G I WA (R, 68 A& 9% TGRG! forece Piey w2z fof
ST GE A | SR @GR M ReaT I8 Y Hel,
AW G TGS Y- e tofq| fFw SeEs faea
Eifesmidfeaaar Ieres, U2 TR IF6! TG S, ey IS
PRI T, IR S@re Ml WF weere *fere AR wiw
@ @3 9o wifgRetn o e 9= Swdaw w9
THFIRR G2 FIfTT @67 @ o QRegR ey Afefers
R e SEr (18 FIfRfAeteR e79)

OF TNTFE TIFIE WA (AF TS [ATS (el
S ST GUTIA FAC Sop AT S SIRECAT 7 RTFL
faeraT S (@ @3 wRfry ST 2ffs Yzres enifve 2R [5E o
TR, AWMME @3 TR F Fere «ufiene aefie e A
T TRFCE BN AN ANAIFECER VI AR Ao T390
FE (AT, A T T AT (AT 0T G ©3F 0 ALIIo? 93
v eoRE oy St W TRfReeR wfew Afvefs few wwee
AR HeCes ARFE AFE QI ©f (AT AMQ, 92 FHARG @
wFed TAMAGT 8oF a1 Iz o T RReF ‘@Fife T’
(critical density); atF “IfF-TMg ¢ FeCe N T AfF A1 T
qCed [ «Fg ~%E 341 T

X[y (AT TR 1 0dq

Diskarse

e

=
™
|
==
i
L
|

2
e
H
1
44
4

It

&
'_.1' =
T e '\-._

& "
I'_'I - -"\,-
L -
% 0 Tirne

fom: @ AR g 7F0R o (F) fRST Sfowea St Fb =61
TG o ZBCRI (¥) 51 foga S S e SREAvs Rea e

@ AT, TP @ GI0 GR I TR @ A 99
“AfFelfe F 20 #MItA? WrFg TREA! gfo| T IA(Eeas o= et
359 W @B WCO! (& IE0T (RITTH, WK I (@ I @A
7 e a1 fFE @I (escape velocity) ®f6R QTS MG,
o 01 o 2RI e AT 7| I O 7 AT AT
249 Wl B& @ SR (unbounded) T | SR SITE (S1.3) WCf
FIACEIE @FC AW Fe0!1 (RCTH, Ok [*6® a7 F@0 T @ @0

o | X7y (/TF NI




@ @ (@O (5T ST W | (T 16T 8 #[Td ToTe TS
@5 [AME Twer ¢fite TIFACR Bt SR R&ITe e S|
G 5 Aol A2 e AR ool ST I A IR T 5 A
312g® (bounded)!

TR SRFIS AWMA SHIZACIT €% 0 Too| O FRS
QT 6 AL (AT OF Z0R AR % Al 309 306 ST 1
Mo AR G (@ Ao 2Pfifie gre AFT; @ AR TR
MCEACE I & S@ 1 A 72 (Unbounded universe or
Open Universe)l SRR SIRSF0 ASRE TCell- TQR0E  oom@e
QFINY (TN I FCFIOE T2l (6T, @ < TRIRHCF 0T 7RI
3 9@ w2 (Bounded universe or Closed Universe)!

9% AIRARTEA A Mo Y7 TGES N 7| 58 96! 707
RN QT oM FE @ IO I TE 5 =08 @erq
T TR 58 Froa TR 2ifeifea apioi=sr o= w41 qrae
ST S fFewieR @ Wrees Ay Akibe e (onm @
Picafee & FoRM g ETRREE ANGNSCT WP  Fowies
etz fon for s@gR W), ERIF @we TR Afefes
BT FHCH 2SN | Afey e1cs ¢ T sAfdefen eom e
7 1 wesd bere St FEoCey foafb? 07 -

I, TRER &F (H): @ @F @ QiReE P iReR 29

TR SCS Al

4 STl (Q):9 (It ST TR MR oG T 90
SIECIRIIEY

3. SNl (A): 9B el Wy AT R «fe v A
TRIRE GAT FC Q@RI

FAEE LS T @ ATHF THF TTF (@ IS | @ FARDT SIS
ST, FRA QUTEAR AT AT T A AT A Al e
HAos wfeve Ffem Fare A T @ fm A Fiee T e

7 Michio Kaku, Parallel Worlds: A Journey Through Creation, Higher
Dimensions, and the Future of the Cosmos, 2006

X (ACF TR 1 0ds

7 Fe A o ez drelfer e S<pioF See qewea
el fofd S»qq e e v Feaw SiF [Ts el o=
‘Possible Ultimate Fate of the Universe’| 2% o< X
fTeTces e G ERta e w8 | «ss
SICEE SR 00 | O AmetE dFife TqF A CTTE S
fmgecTag qf2 s wea | cenifelmin [Rure RS #2 oy
GATFE NS (AF @ T4 W TGS AN @ ©F
R 2RFDT GBI T O COfF FCA | ST SIFCAICY ST
o N G o[qEw o W wfew sAfefs’ (The
Ultimate Fate of the Universe) 7It¥, (@61 WpiifewGre asire
2AfRE TGET WHFT @Iy 1T i) O F1 S elfesiaE
Rt 2<eTold WiKe FEMee oF T fof e oiZew iz
97 eFed (IR o/ FEF TR W e w=Rey
smdfvr ¢ SRfmr fae? ' eorirfbte a6 IT S
ST SIS TGP AN IS rared fze| Fye wiem @<
SR (T TGIoF SNE TGP @™ WEg W i,
FIASITE ST T @ [t Fw @ siem «=iw 93
foraroe TS TR | I3 TCE Sobo A (@S ISR (oo
RTF TS T LT S TGel SHAACI G2y &g TIRCE
wfew “Afgfe’ (The Ultimate Fate of the Universe)l Si&iio<s
BIACTH 26 T4 QAN O FoHRA cepifsssmdmme @4t 32
I gere| BT 2fFe, e (ofem, = e, qRe fawar e
TR IAIF 32 T T (i | TRIR0T 7297 703 F 4 [rersifel

2% J. N. Islam, Possible Ultimate Fate of the Universe, Quarterly
Journal of the Royal Astronomical Society, Vol. 18 (3), 1977.

29§ N. Islam, The long-term future of the Universe, Vistas in
Astronomy, Vol. 23 (265), 1979

2071 N Islam, The Ultimate Fate of the Universe,, Sky & Telescope
57, 1979.

' Freeman J. Dyson, Time without End: Physics and Biology in an

Open Universe. Reviews of Modern Physics, Vol. 51, No. 3, pages
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Fig. 5.1. Depending on the density of matter in the universe,
gravity may eventually halt the present expansion of the universe
and cause it to collapse, or the universe may expand forever. The
former corresponds to the closed model. and the latter to the
open model.
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2 Lawrence M. Krauss and Robert J. Scherrer, The End of

Cosmology?, Scientific American, February 25, 2008
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% "This calculation tells you that many tens of billions of years from
now there'll be a catastrophe,” Joseph Lykken, a theoretical
physicist at the Fermi National Accelerator Laboratory in Batavia,
I1l., said Monday (Feb. 18,2013) here at the annual meeting of the
American Association for the Advancement of Science. [Clara
Moskowitz, Higgs Boson Particle May Spell Doom For the
Universe, LiveScience Senior Writer, February 19, 2013]
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3 Sean Carroll, The Particle at the End of the Universe: How the Hunt
for the Higgs Boson Leads Us to the Edge of a New World
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»7 Michio Kaku, Parallel Worlds: A Journey Through Creation, Higher
Dimensions, and the Future of the Cosmos, Anchor, 2006

¥ Physics of the Impossible: A Scientific Exploration into the World of
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! Scientists find first evidence that many universes exist;
http://phys.org/news/2010-12-scientists-evidence-universes.html

*2 Epic Discovery Update: "We are One of Many Universes",
http://www.dailygalaxy.com/my_weblog/2010/12/epic-discovery-
update-we-are-one-of-many-universes.html

23 Astronomers Find First Evidence Of Other Universes,
http://www.technologyreview.com/view/421999/astronomers-find-
first-evidence-of-other-universes/
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* fa@ifire wtre & The Inflationary Universe: The Quest for a New
Theory of Cosmic Origins, Alan H. Guth, Perseus Books Group
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SELF-REPRODUCING COSMOS appears as an extended branching of inflationary
bubbles. Changes in color represent “mutations” in the laws of physics from par-
ent universes, The properties of space in each bubble do not depend on the time
when the bubble formed. In this sense. the universe as a whole may be stationary.
even though the interior of each bubble is described by the hig bang theory.
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