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xtiel awri axd

'xiee`l lhen `edy cenr'

?lecb dk swid dpynd dhwp recn

ixqiwc ipiic zhiy

l`ppg epiax ixac
d`pfegn i`lipg iax zhiy

i`lipg iax it lr zeld` zpyn xe`ia

iqei iax zrc
rwxwa rweyd xhewd xeriy aeyig :gtqp

?lecb dk swid dpynd dhwp recn

mixyr etwida yi m` ,xie`l lhen `edy cenr" :epipy (f ,ai) zeld` zkqna

dlere zrwea d`neh - e`l m`e ,eptec zgz d`nehd z` `ian migth drax`e

."zcxeie zrwea

zifke ux`d lr ekxe`l lheny lilbl ,diyxtn lk mix`any itk ,dpynd zpeek

llg `evnl xyt` lilbd iciv zgz m` `ed oeicd ;eizgzne eciva `vnp znd on

d`nehd z` `iand lde` ly ilnipind xeriyd `edy ,gth mexa gth lr gth ly

yiy `vni m` .riwxd cr rwaz `ly d`nehd ipta uveg s`e ,eizgzy dn lkl¥

mb ,d`neh lawi lilbd ly ekxe` lkl cv eze` zgz `vniiy dn lk ,dfk xeriy

lilbd oky ,d`neh lawi `l lilbd lrn `vniiy dn jci`ne ,xzeia jex` lilbd m`

.d`nehd oiae epia uevgi

24 etwidy lilb ly agex jzg `vnp 1 miyxza

xeriyd ,xeiva ze`xl xyt`y itk .reaixa meqgd

ick yxcp lilbd swida migth drax`e mixyr

deey lilbd xhew) migth dpeny exhewa didiy

,dpynd zhwep jk ,dfk dxwnae ,(reaixd rlv jxe`l

gth ly mewn lilbd iciv ipy zgzny millga didi

qgid z` oaenk zhwep dpynd .gth mexa gth lr1 miyxz

df qgi .xzei `le ,exhewn dyely it `ed lebir swid eitle ,l"fg mihwepy recid

aygzy ick dxew ly dtwid zeidl jixv dnk zraewd ,zncewd dpyna `aen

d`nehd ipta uevgze dizgzy dn lk l` d`nehd z` `iaze gth agexa lde`

zraexn `idy onfa .migth dyely dtiwd - dlebr `idy onfa" :dilrn rwaz `ly

."riax lebird lr xzi raexndy ,drax` -
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oebk mipexg`a dlke ,y"`xde y"xdk mipey`xdn lgd ,dpynd iyxtn lk

dpyna dlbznd dxeng dira lr micner ,y"yxde l`xyi zx`tz ,aeh mei 'qez

`zn` ,`reaixa `zn` lk" recid llkd itl dxe`kl miyer aeyigd z` ixd :ef

dkeq) "`peqkl`a iyneg ixzely eizeciny ep` mirceiy oeikn ,jkitl .(` ,g

dpeny lr migth dpeny md [1 miyxza hhxeynk] ekeza meqg lilbdy raexn

ly migthd zpenyl xarn) mitqep gth iyneg 16 epl aipi epeqkl` if` ,migth

raexn gth lawl ick ixd j` .lilbd icivn cv lka miyneg dpeny ,(lilbd xhew

`l` mikixv eppi` lilbd ly ecivadrayreaixa gth ik ,oeqkl`a gth iyneg

etwiday lilb wxy dpynd draw recn ok m` ;oeqkl`a miyneg ipye gth `ed

21 s`e 22 e` 23 did etwid m` mb ixd ,eptec zgz d`nehd z` `ian migth 24

!deey did oicd migth

epl xiizyp `l" - ziy`x :ef diral mivexiz ipy `ian dpynl eyexita y"xd

oiaexira epyxit ,cere .wc `l `yneg cg meyne ,cg` yneg `l` jxevd lr xzei

epnn xqgy ,ixnbl oeekn epi` opeqkl`a iyneg ixze `zn` reaixa `zn` lkc

."my izgkedy enk ,[lecb xzei hrn izin`d oeqkl`d=] hrn

lynl oiir) mipey`x dnke dnk eazk xaky dnl `id ipyd evexiza y"xd zpeek

,aexiw wx `ed '`reaixa `zn`' ly llkdy (my dkeql ixi`nae zetqeza

jxcd .miyneg ipye dn` xy`n xzei hrn lecb dn` reaix ly oeqkl`d dyrnle

recid qxebzit htyn ici lr `id oeqkl`d jxe` z`ivnl zwiiecnd1xfbp epnn ,

jxe` z` litkdl epilr oeqkl`d jxe` z` lawl ick zeey eizerlvy reaixay

hrn `l` ['iyneg ixze `zn`'] 1.4 `l `et` `ed wiiecnd jxe`d ;2 yxeya rlvd

,l"pd lilbd cva sqepd ynega jxevd xaqei - y"xd gipd - df itl .1.4142... :xzei

.epnn wlga zegtl e`

dqy 'nr seq ,dqw 'iq `"g) u"ayzd z"eya o`xec gnv oa oerny iax j`

oeyl lr ddbd iz`vne" :eilr azeke ,y"xd ixac z` `ian (one` dnly oekn 'cdna

ily xtqd oeilba df2!`ed eytpa ik rci `l - l"f axd azky df 'cere' :dpeyl dfy

!"ynegn xzei ,jxevdn xzei epl xiizyi dzr ik ,min siqedl jixv - gnw siqed

cvay gthd ly oeqkl`d jx`zdy enk ixdy ,ce`n denz y"xd ly epeayg ok`e

m` ;(114 'rd y"iir) lilbd xhew igth zpeny ly mpeqkl` jx`zd jk lilbd

,migth 11.3137 lawp l"pd qxebzit htyn itl mqegd reaixd oeqkl` z` aygp

lilbd xhew igth zpeny z` mdn dkpp3dfy ,cv lkl migth 1.6569 mr x`yipe

1xzid jxe`l deey reaixa qiqad jxe` cere reaixa avipd jxe` zieef xyi yleynay

.reaixa (zipeqkl`d rlvd=)

2.extq oeilib lr envr u"ayxd ly ddbdl dpeekdy xazqn

3oeqkl`l rlvd qgi iabl wxe ,l"fga laewnk swiddn yily ekxe` xhewdy dgpda oiicr

ekxr itl migthd 24 oa lebird xhew z` aygp m` mb mpn` ;zwiecn dcin mihwep ep`

.l"nk`e .dpira zx`yp `iyewd (8 `le migth 7.64-k didi ekxe` f`e) wiecnd
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i1.117 didi dfk reaix ly rlvd jxe` .[1.6 mdy] miyneg dyelye gthn xze

recn oiadl epl xefrz `l reaixd oeqkl` ly zwiecnd dcind mby jk ,migth

zegt `le migth 24 ly swid dpynd dhwp4!

uexiz mpn` ?"wc `l `yneg cg meyn" y"xd ly oey`xd evexizk xn`p `nye

:mipt dnkn ce`n dywen df

.`in `lewl ,`xnegl - wc `l opixn`c xeni`" minrt dnk zpiivn `xnbd

swid m` elit` ixdy ,ok mb `ed `lew - o`kay 'wc `l'e ."?wc `l opixn`

m`y `vnp ,gth lr gth ly llg eiccv eliki migth 21 wx didi cenrd

24În zegt hrn cre migth 21În etwidy cenr ly eciva d`neh z`vnp

meyn zexdhd z` xdhp - xzei wegx cv eze`a ze`vnp zexdhe ,migth

;gth llg my yi zn`d cvny zexnl ,migth 24 cenrd ly etwida oi`y

aiigzie dliah `ll ycwnd zial qpkidl lkei eci z` my qipkdy in oke

!zxk

.ayeniy yxec did weicdy mixwnl xaqdk cinz `aen 'wc `l' ly oeirxd

.(cere ;` ,fk a"a ;` ,g dkeq oiir) lebr xtqn hewpl sicrn `pzde ,mixaya

itl] migth dray ly xhew lawl ick migth 21 ly swid witqn o`k la`

= 3 :mewn lka l"fg mihwepy recid qgidπEwRqi migth drayy oeikne .[§©§

xeriy ,miyneg dray weica cv lkl epl yiy ixd - oeqkl`a miyneg 14 epl

gth ly epeqkl`5,migth 24 ly xeriya `pzd hwep recn mrh mey oi`e ,

!21 miwitqny cera

) 'i`t' jxrd ly izin`d qgid z` rci `pzd :xn`p `nyeπyely `edy (

dray ly xhew lawl ick migth 21În xzei jixv eitle ,aexiwa ziriaye

rax`e mixyr `l oiicre ,xzeid lkl migth 22 jixv df itl j` ;migth6!

ly qgid z` ehwp minkgy daeyz dze`a ahid giken u"ayx :z`f zlefe

=3πizin`d qgidn ixnbl enlrzde ,`xnegl oiae `lewl oia ,mewn lka7.

4.df iyew lr cnr e 'iq c"ei a"g h"ixdn z"eya ipxh i"x mb

5elit`e ,gth ick witqn lawp oeqkl`d ly wiiecnd xeriyd itl mb,1.0509 :xzei hrn

.u"ayxd oiivy itk ,epnr daihn wx oeqkl`d jxe` zlcbd oky

6.epxkfdy '`xnegl wc `l' ly dirad caln

7dyely dtwidy dxewy zxne` zeld`a zncewd dpynd :ely zegkeddn mizy `iap

itl zn`a la` .gth dxhewy itl ,d`nehd ipta uevgze d`nehd z` `iaz xak migth

d`nehd ipta uevgz `ly `vnp ,zegt hrn `l` gth xhew oiicr o`k oi` izin`d qgid

opgei iax ixaca dpc (` ,g) dkeq zkqna `xnbd ,ok enk .`lewl df ixde ,dizgzy

'c lr 'c ly reaix dkeza raxl xyt` didiy ick ,zen` 24 ly swida dkeq jixvdy

dribn seqal .aexiw xg` aexiw mze` zayiine ,eixac lr ce`n ddnz `xnbd .zen`

witqn did zn`ae ,zen` dxyr dpeny ly swidl oeekzd opgei iaxy dpwqnl `xnbd

wiic miizin`d miqgid itly giken u"ayxd la` ;'wc `l `xnegl'y `l` ,zen` 16.8

k"tr`e ,'wc `l' uexizl ribdl jixv `le `iyew mey eilr oi`y `vnp ,`iltdl opgei iax



oirnd,ap] a"ryz fenz,[cß202 oeilb 6

b"it zeld`c `ztqeza ;cere z`f8lhen `edy cenr" :jk df oic `aen

wida `diy cr eptec zgz d`neh `ian epi` xie`adrax`e mixyr et

mixyr jl oi` xne` iqei 'x didy ,dynge mixyr :xne` iqei 'x .migth

riwyn cenrd caeky oeikn :xnelk ."gth oda zlke` ux`d oi`y dynge

x`yidl ick cenrd swid lr gth cer siqedl jixv ,swidd on 1/25 ux`a

lkl e` ,21 `l` swidl jixv `l zn`a m` la` .etwida migth 24 mr

`lde ?ux`a rwey swidd on gthy epl ztk` dn - migth 22 xzeid

cibdl jiiy `l i`ce df lr ?migth dyelye mixyr epl mix`yp oiicr

xzeel xyt`y dcaerd xe`l mixzein iqei 'x ixac lk ixdy ,'wc `l'

xe`l cgeina dxeng ziyrp `iyewd .swid igth dyely e` mipy lr

,xhewd on ixrfn wlg zriwyl mxeb ux`a rweyd swidd on gthy dcaerd

gthd zei`n rayn zegt9migthd ipy mr dpdke dpdk ffewn dfe ,

.mitcerd

zlke` ux`d `dz `ly xyt` i`c ,cere" :my y"xd azek sqep uexiz .b

rwey cenrd on wlgy meyn xzei jex` swid yexc :xnelk ."cenrd on hrn

iqei 'x zprh weica idef ixdy - ce`n midenz eixac mpn` .rwxwa

;swidl cg` gth siqedl jixvn `ed okle ,[hhvn envr y"xdy] `ztqeza

qgiizdl jxev oi` zizkldy dhwp `xnbdy gxkda ixd .'wc `l' cibdl `xnbd zvl`p

ly izin`d qgilπ'xign'a elit` ,erlvl qgia reaixd oeqkl` ly izin`d jxrl e` ,

zl`y z` oiivl mrh ozepa yi ,ab` jxc .'wc `l'k ± miwiiecnd ± opgei 'x ixac xaqd ly

d`xpd xaca 'ilin ipd `pn' `kd irainl jiiy dn" :dnzd (` ,ci oiaexir) y"`xd zetqez

itl" :uxzne ?"swidd cecnpe gth agx `edy xac e`iai ,eilr cenrl leki mc`e mipirl

ozil minkg egwl oipn `cenlz ira `w ,migth 'bn xzei `ed swiddy ,oeekn xacd oi`y

di`x iziine .oeekn zeidl aexw xacdy `l` oeekn epi`y t"r` cg` xacl dcne leab

dn` miyly ew'c `xw xn`we ,xyr agx didy dnly ly miC ,ikd ciar `w inp `xwc§¨

i jex` `edy t"r` 'eze` aeqi(ak 'rq bqy 'iq g"e`) 'ogleyd jexr' lray oiiprne ."xze

oeaygd oi`c b"r`e"... :hrnk ddf ote`a uxzne l`ey y"`xd zetqez ixac z` d`x `ly

aizkc dnly ly min dl opitlie ,cecnl dxezd dxfb ok n"n ,zecnd inkg itl wcwecn

'nba el`yy edfe .(bk ,f `"n) 'aiaq eze` aeqi dn`a miyly ewe ezty cr eztyn xyr'

,oeekn oeaygd oi` `de ,dywn dteb dfc `l` !cecnpe heg izip :dywe ?'ilin ipd `pn'

efy 'cecnpe heg iziip' dprhd lr zeprl ozipy okzi mpn`] ."ok dzev dxezdy uxzne

`nbecl oiieri .'`nlr `xae `ziixe`a lkzq`' zpiga ,weqta xewn ytgl `xnbd jxc

mlern ,'einexna mely dyer ,enr cgte lynd' aizkc i`n :opgei iax xn`c" :a ,bk d"xa

,`l e` riayn oii m` (a ,dl) zekxa zkqna oeicd oke ."dpal ly dznibt dng dz`x `l

aal mgle ...yep` aal gnyi oiie' weqta miltltn `l` ze`ivnd z` xxal miytgn oi`e

.['crqi yep`

8.h dkld ef my ,lcp`nxwev zxecdnn wzred gqepd

9.xn`nd seqay gtqpa oiieri
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epazky itk ixd ,oic on xae .ef dprhl wwfp epi` `nw `pzy ok m` d`xp

.witqn epl x`yi

dpynd z` uxzl `ed s` dqpny aeh mei 'qeza my oiieri10z"eya zekix`ae ,

exe`ia z` izdw qgpit 'x mkqny itk ,xac ly eteqa j` ,(e 'iq c"ei a"g) h"ixdn

."oeir jixv oiicr" ,ef dpynl

ixqiwc ipiic zhiy

ycg xe` zktey ipnecnky ,l`ppg epiax ixaca zpiiprn dwqit il dzlbzp dpde

opgei iaxy ,lebr oelg oipra ` ,er oiaexirl g"xd yexita `ed xaecnd .ef dpyn lr

reaix ekezn raxl elkeiy ick migth drax`e mixyr etwid didiy jixvy xne`

dwiqn seqale ,opgei iax ixac z` zxxane zkled `xnbde .migth 'c lr 'c ly

ikp xqaiya ,`peqkl`a iyneg ixze `zn` reaixa `zn` lk ickn" :`iyewa

ly llkd itl migth 5.6 `ed 'c lr 'c reaix ly oeqkl` :xnelk !"`ibq `yneg

,lebrd oelgd ly swidd z` lawl ick yelya df oeqkl` litkp .'`reaixa `zn`'

opgei iax jxved recn .'`yneg ikp xqaiy' epiidc ,migth 16.8 miwitqny `vnpe

ipiic ik xn` opgei iax" :dwiqn `xnbde ?migth drax`e mixyr ly swidl

ebn `reaix ,`raix - `reaix ebn `lebir :ixn`c ,ixqiwc opaxk dl ixn`e ,ixqiwc

."`blt - `lebir

xe`iaa ,exazyp miax miqenlewe ,jtyp ax eic

zd zhiy z` x`zp .ixqiwc ipiic ly mzhiyzetqe

:ziqgiÎgep ote`a mzhiy z` miyxtnd ,my

,migth dpeny lr dpeny eizerlvy reaix migwel

cg` lk rlvy mieey mireaix drax`l eze` miwleg

el`d mireaixd ipeqkl` ,migth drax` mdn

ly zieefa zeavip eizerlvy xzei ohw reaix mixvei

.(2 miyxz d`x) lecbd reaixl qgia zelrn 45
2 miyxz ghyn ivg weica `ed iniptd reaixd ly eghy

.lecbd reaixd irax zrax` ly mi`vg drax` likn `ed ixdy ,lecbd reaixd

reaixd jeza meqge ohwd reaixd z` mqegd lebir hhxyp mireaixd ipy oia

=3 ly aexiwd itl] df lebir ly eghy .lecbdπreaixdn mirax dyely weica `ed [

lecbd11ghy] `raix - `reaix ebn `lebir :ixqiwc ipiic ly llkd `et` edf .

10zeierh lr miriavn s`e ,melk lired `l ik mixirnd my iyp` iyecigae y"yxa oiire

.eizepeayga

11`id lebir ghy aeyig zgqepr2π.'i`t'a d`vezd zltkde envra qeicxd zltkd epiidc ,

3=48 ok m` `ed meqgd lebird ghyX4X8=64 `ed mqegd reaixd ghy ,4X.48:64=3:4-e ,8
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meqgy ohwd reaixd] `blt - `lebir ebn `reaix ,[lecbd reaixdn rax xqg lebird

[lecbd reaixdn ivg eghy ,lebird jeza12.

=3 ly qgid itl oaenk ,wiiecn lkd o`k crπ13eyxit opgei 'xe `xnbdy `l` .

rbepa mb mipekp el`d miqgidy `id ixqiwc ipiic zpeekyswidlzexevd

,migth 32 `ed ,migth dpeny erlvy ,lecbd reaixd swid m` :xnelk .zexaecnd

xekfk eghyy] mdipiay lebirde ,migth 16 etwid didi ekeza meqgd reaixdy ixd

.migth 24 etwid didi [lecbd reaixd ghyn 3/4

64 likn migth dpeny erlvy reaix :xzeia mitixg micxeqa`l liaen df xac

reaixd ixde .migth 16 wx likn drax` erlvy reaix eli`e ,miraexn migth

!miraexn migth 32 likdl xen` `ede ,lecbd reaixdn ivg weica eghy ohwd

ipiicy gxkda df itly mixirn (opgei iaxe d"c a ,er oiaexir) zetqez :cere z`f

ly epeqkl` ixdy ,`peqkl`a oin` ixz - `reaixa `zn` ik exaq ixqiwc

reaixd ly eizerlve ,migth dpeny - lecbd reaixd agexk `ed ohwd reaixd

drax` `l` opi` ohwd14zrax` ly mdipeqkl` od ohwd reaixd ly eizerlv j` .

rlvy okziid ;lecbd reaixdn epwligy mireaixdmbe migth drax` jxe`a mdize

?dfd jxe`a mdipeqkl`

,"i`d ilek ied `lc opifgw `dc ,`id `le" dxirn ok` dkeq zkqna `xnbd

.dfky drhen ote`a xryl ixqiwc ipiic elki cvik `aeh midnz mipey`xde

opgei iax dcina erh j`id ,dnize" miazek (`reaix d"c a ,g) dkeqa zetqezd

xnel yie ?epi`y xac lr llk eyr j`id - xacd eccn `ly xg`nc ,ixqiwc ipiice

mewnd oiprl zn` `ede ,'`blt `lebir ebn reaix' ly df oeyl mcia dlawc

dpey ote`a 'qezd miyxtn oiaexira ."siwnd hegd jxe` oiprl `le [ghyd=]

opgei iaxy `l` ,llk swidd oiprl `le ghyl epeekzd ok` ixqiwc ipiicy ,zvw

.swidd oiprl mixacn mdy eayge mdixaca erh `xnbde

erci md .ixqiwc ipiic ly mzerhl mrh zvw ozep (a ,er) oiaexira `"ayxd

l` xyi ew qgi df it lrye ,etwidn yily `ed lebird xhewyivglebird swid

lcad `ll ,aivi dfd qgidy exaq md j` ;2:3 ly qgi `ed qiqa el deedn ewdy

:(3 miyxz d`x) lebird z` dvegy ewd mwenn okid

12o"aixd yexita lynl oiir] '`blt `lebir ebn `reaix' milind xaqda zexg` zehiy opyi

...opgei 'xc `zlin ivexzl ez` ixqiwc ipiic" (ek 'nr ` zefepba qtced) dkeq zkqnl

lr lebird xzi lebird jez zeraexn zen` 'c oiyeryk xnelk ,`blt `lebir ebn `reaixe

dn` e"i ly ivge ,xyr dyyl dler zen` rax` ly swidc ,`reaix ly swidd ivg reaxd

oiierie ,"opgei 'x hiwpc zen` rax`e mixyr od ode ,zen` dpeny epiidc ,eilr lebird lcb

.odipia lcad oi` ghyd aeyig mvrl j` [oiaexirl `"ahixd yexita mb

13.lebird ghy z` hrn licbn izin`d qgid

14."ied ikd `peqkl` lkc edl `xiaqc" exn`a ,jkl fnex ile` reaix d"ceq my i"yx mb
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,ervn`a lebird z` dvegd ewl dliawnd zywdy myk

it `ed irvn`d ewl dly qgid :xnelk ,12 `id ,8 ekxe`y

4 ekxe`y xzei ohwd ewd dqiqay zywd mzrcl jk ,3:2

dyiy didi `ed jkitle ,3:2 :qgi eze`a didi dkxe` dkxe`

.migth

xeniwa ielz xacd ixdy ,oekp epi` dfd qgidy oaenk

dxenw lebird z` dvegd ewl dliawnd zywd :zywd

ozepa dfa yi la` ;xzei daxd dkex` ok lre ,xzei daxd

lr zi`xpy dpwqnl ribdl ixqiwc ipiic elki cvik mrh3 miyxz

jk lk zkxten dipt15.

oekp ,'riax - lebird lr xzi raexn dnk' ly llkd :mrh cer ile` siqedl xyt`e

mqegd raexn ly etwide ,exhewn dyely it `ed lebir ly etwid :swidd iabl mb

,ai) zeld`a dpynd .reaixd rlv `edy ,xhewdn drax` it didi df lebir ekeza

gzet da `die [dxew ly] dtiwda `di dnk" :swidd iabl df qgi zpiivn xak (e

,drax` - zraexn `idy onfa ,migth dyely dtiwd - dlebr `idy onfa ?gth

raexn oia qgid ik e`x ixqiwc ipiicy oeikn ."riax lebrd lr xzi raexndy

s`y exriy md ,ghyd oiprl oiae swidd oiprl oia 4:3 `ed ekeza meqgd lebirl

oiprl ode ghyd oiprl od oekp ekeza meqgd raexnd oiae lebird oia qgid

.swidd

dcaera rbxk wtzqp ep` ,didiy ji` ixqiwc ipiic ly mzrca xe`iad didi

,2:3 ly miqgi md ekeza `elkd reaixl lebir oia miqgidy mixaeq ixqiwc ipiicy

s`e - lebird ghyn yily ipy `ed reaixd ghyy xnelkswidipy `ed reaixd

15ly enk mixaqd zlef] ixqiwc ipiic ly mdixaca oeibd `evnl zepeiqp eid ik oiievi

miliren mpi`y mixaqd ,ixqiwc ipiic ixaca erh `xnbde opgei 'x ik mixne`d 'qezd

dn rcei ipi`e" oiaexira `"ahixd orehy itk ,edpynl cg`n dirad z` wizrdl `l`

mipian ep`y dn opgei 'x oiad `ly jnvr lr dnz :cere ,opgei 'xa zerhd zelzl epgeexd

migth c"k etwidy oelg lr xaicy opgei 'x mby yxtn oiaexirae dkeqa ixi`nd .["mda

eqpkiy epiid ,ghyl opgei 'x oeekzd 'etwida' dlnay wgec `ede ,eghyl `l` oeekzd `l

llk ozp `l opgei 'xy `vnp :miywen eixac la` .migth drax`e mixyr etwid jeza

e` etwid z` zrcl ilan oelgd ghy z` cecnl ozip `l ixdy ,eze` cecnl lwy xeriy

mixacd z`f caln !xhewd e` swidd z` ozi ?d`vezd z` zzl el dn ok m`e ,exhew

`ed mye ,dkeq zkqna eixacl miliawne mini`zn oiaexira opgei 'x ixacy mi`xn

s`e ,swidl dpeekd i`ce mye ,mc` ipa drax`e mixyr dtwida miayeiy dkeq lr xacn

zexnl ,ixqiwc ipiicl xyw oi` ef `xninly oreh `edy `l` ,jk my yxtn ixi`nd

oiierie] g sc seq my 'qezae my oiieri ,ixqiwc ipiic ixac z` my s` d`ian `xnbdy

,(151 'nr ,` wlg seq ,`plie zxecdn) b oniq wecxdaepn cec iaxl 'zkqn `ilb' z"eya

`le ghyl qgia oiaexirae dkeqa zeibeqa opgei iax zexnin z` yxtl ozip ik xaeqd

.[swidl qgia
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edfe ,16 etwidy reaix ekeza mqeg 24 etwidy lebir jkitl .lebird swidn yily

.'c lr 'c eizerlvy reaix weica

l`ppg epiax ixac

zeld`c `ztqezd z` `ian ,oelg oipra my oiaexirl eyexita l`ppg epiax dpde

dfe .likdl mileki eicivy reaixd aeyigae xie`a lhend cenra zwqerd ,epxkfdy

z` `ian epi` xie`a lhend cenr :b"it zeld`a [`ztqeza] `pz" :my g"xd oeyl

d"k jl oi` ,d"k xne` iqei 'x ,migth c"k etwida `diy cr eptec zgz d`nehd

."gth zlke` ux`d oi`y migth

ozipy reaixa wqer oiaexira opgei iax :`aeh midenz g"xd ixac dxe`kl j`

xevil ozipy reaixa zwqer zeld`a `ztqezd eli`e ,lebird ly ellg jeza xevil

icivamixacd ipy oia xywd edn ,lebird16i`ce zeld`a `ztqezd :cere z`f ?

`zn`' mzhiyl ixdy ,ixqiwc ipiice opgei iax zrcl dxe`kl dni`zn dpi`

reaix ly epeqkl` ok m`e ,zetqezd eazky itk ,'`peqkl`a oin` ixz - `reaixa

oeqkl` epl yiy `vnp .migth 16 `ed ,ekeza meqg [8 exhewy] cenrdy ,'g lr 'g

lydrax`reaix elit` ea raxl ick xzede ic dfe ,lilbd iciv ly cv lkn migth

12 didi etwide migth 4 ly xhewa lilb witqdl xen` mzhiyl .migth ipy ly

ex`yiy ,migth 8 didi ekxe` - ekeza meqg df lilby reaix ly oeqkl` ;migth

lr gth ly reaix mdn xefbl lkepe ,lilbd iciv ly cv lkn migth ipy mdn epl

!gth

zeld`a `ztqezde dpynd ixeriy ixqiwc ipiic zhiy itl `weecy d`xp mpn`

ly llkd .oeqkl`d aeyiga zxg` dhiy mdl dzid ik xnel d`xpe .miwiiecn

mcia laewn did `l 'oeqkl`a iyneg ixze `zn` - `reaixa `zn`'17,jkitl ,

heytd crvd z` ehwp `l md ,lilbd icivay llgd ghy z` aygl eybip mdyk

eynzyd `l` ,ekeza meqg lilbdy reaixd ly epeqkl` z` aygl - dxe`kl

bir :mdicia miwfgen eidy millkd ipya`reaixe ,`raix - `reaix ebn witpc `le

.oeqkl`d xeriy z` exfb md myne ,`blt `lebir ebn witpc

aeyiga zxg` dpad ok` dler `fegn yi` i`lipg iax ixacn ik d`xp oldl

.reaix ly epeqkl`

16mpn` ,cenrd ly ellga wqerd yexit rivnd g"d zn z`nehn a"it c"a`xa oiieri

zhiy oiae `ztqezd oia xywn g"xd eli`e ,ixqiwc ipiic zhiy itl epi` i`ce eyexit

iptn yyegd iqei 'x zhiyl dpad oi` c"a`xd ly eyexit itl :z`f zlefe .ixqiwc ipiic

.cenrd ly ellg `ed `yepd `linn ixdy ,rwxwa cenrd zriwy

17ly etwid qgi ly llkd znerl ,llk dpyna xkfen epi` '`reaixa `zn`' ly llkd ok`e

,ai) zeld` zpyna mdipy mixkfpd 'riax lebird lr xzi raexn' ly llkde ,exhewl lebir

.mewn meya yxetna inlyexia xkfp epi` '`reaixa `zn`' llkdy mb oiivl yie .(e
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d`pfegn i`lipg iax zhiy

`ed dxhewy dlebr xir inegz zriawa zwqer (a ,ep sc) oiaexira `ibeqd

zxne` my z`aend `ziixa .dn` miitl`

xird z` miaiygn zay megz oiprly

jkitle ,miitl` lr miitl` ly reaixk

,'zepxwd' mewn z` xird iayez mixkyp

z` ekeza mqegd reaixd ly zeieefd epiid

lr zetcer el` zeieef oky ,xird ly lebird

xird z`vnp" :zxne` `ziixad .lebird

rax`e o`kl zen` ze`n rax` zxkzyn

.(4 miyxz d`x) "o`kl zen` ze`n

4 miyxz llkd lr iepa `ziixad ly dpeayg

iyneg ixze `zn` - `reaixa `zn`"

,dn` iyneg 4,000 mdilr siqen zen` miitl` ly oeqkl` jkitl ,"`peqkl`a

,lebirdn hlead oeqkl`d ly cg` cvl ze`n rax` .zen` ze`n dpeny mdy

.ipyd cvl ze`n rax`e

iy` ax z` l`yy `fegnn i`lipg ax ly eziiyew z`aen `ibeqd jynda

raye oiziye d`n ziy ?d`n ipnz ipd ,riax - lebrd lr xzi raexn dnk ,ickn"

."!ied `zliz ikp

dnk" ixde ,reaixd lr jk lk scer didi oeqkl`y okzi cvik l`y i`lipg ax

qgid z` raew dfd llkd i`lipg ax ly ezpadle ,"riax - lebird lr xzi raexn

didi ,miitl` `ed lebird xhew m` .reaixd ly epeqkl`l lebird ly exhew oia

riax `edy lebird xhewn yily eilr xzi lebird z` mqegd reaix ly epeqkl`

xqg raye miyy ze`n yy `ed miitl` ly yilyy oeikne .raexnd oeqkl`n

.dfd xeriya m` ik reaixd lr xzi oeqkl`d didi `l ,yily

mghya wqer 'lebird lr xzi raexn' ly llkdy i`lipg axl dper my iy` ax

yxtdd ,reaixd ly oxwl oxwn gznpd oeqkl`d lr mipc ep`yk la` ,mitebd ly

la` .'`peqkl`a iyneg ixze `zn` ,`reaixa `zn`' oky ,xzei lecb `ed

`zn` - `reaixa `zn`" ik dzid ezrcy micnl ep` i`lipg ax ly eziiyewn

yilye,0.4 od zeiying izye ,0.3333.... `ed yily) zegt hrn dfy ,"`peqkl`a

.(zFI`n rayn zegt zvw `ed yxtdd¥¦

ipiic ly oey`xd htynd ivgn ely llkd z` cnl `edy xiaqn i`lipg iax

raexn dnk" dpey zvw geqipa e` ,"`raix - `reaix ebn witpc `lebir" :ixqiwc

ztqezl qgiizn dfd llkdy xaq i`lipg axy `l` ;"riax - lebird lr xzi

xnel `a llkde ,ekeza `elkd lebird on reaixd zeieef zehleay dhilad

siqezyk ixdy] oeqkl`d on rax epiidc ,lebird xhewn yily `id ztqezdy
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on rax didi yily lke ,miyily drax` lawz ,ekxe` lr lebird xhewn yily

.[ycgd jxe`d

ebn witpc `reaix" ixqiw ipiic htyn ly ipyd ivgd mby okzi ef dpad itl

lecb exhew - reaix ekeza mqegd lebir :oipr eze`l weica qgiizn "`blt `lebir

.(5 miyxz d`x) miizy it reaixd zerlvn

dkeqa opgei iax zxnin weica ixd idefe

:lebr oelge dlebr dkeq iabl oiaexirae

ly erlvn miipy it lecb lebird ly exhew

lebiray `vnp ,ekeza meqgd reaixd

[24 `ed etwid `linne] dpeny exhewy

xhewde ,rax` erlvy reaix qpkidl lkei

lkn zen` e` migth ipy helai lebird ly

ipiic ly millkd ipy .reaixd ly cv

oiay wgxna `et` miwqer ixqiwc

meqgd lebird oiae reaix ly eizeieef

5 miyxz lebird zezyw oia wgxna :jtidle ,ekeza

.ekeza meqgd reaixd zerlv oiae

witpc `reaix' oeyla xzeia zayiiznd `id ixqiw ipiic zxnin ly ef dpad

lebirdn ivg iniptd reaixd oi` laewnd yexitd itl oky ,'`blt `lebir ebn

xnel `id '`blt' dlina dpeekde ,[swida e` ,ghya e`] yily ipy `l`

df yexit .ekeza lebird z` `lekd oevigd reaixdn ivg `ed iniptd reaixdy

"`raix `reaix ebn witpc `lebir" ixqiwc ipiic exn`y enk oky ,zvw wegc

xnele jiyndl mdl did jk ,ekezay lebirl mqegd reaixd oiay qgil epeekzde

reaixl lebird oia qgid edfy "(yily) `zliz - `lebir ebn witpc `reaix"

!ekeza `elkd

oiay qgil weica mipeekzn ixqiwc ipiic ok` i`lipg ax zpad itl la`

rlv jxe`n mipy it weica `ed lebird ly xhewd oky ,iniptd reaixl lebird

reaix ekeza liki 8 exhewy lebiry mdly dgpdd itl] ekeza `elkd reaixd

.[4 erlvy

i`lipg iax it lr zeld` zpyn xe`ia

dheytk dpynd x`azz ,i`lipg iaxk xeaq zeld`c `pzdy gipp m` ,dzrn

!weicae

reaix ly epeqkl` .migth dpeny `ed exhew ,migth 24 etwidy cenr ,xen`k

ipye migth ipy epiidc ,migth dpeny ly yily cer lelki lebird z` mqegd

weica edf ixde ,(6 miyxz d`x) oxw lka yilye gthl wlgzn dfd jxe`d .yily
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ax itl gth lr gth reaix ly epeqkl`

`zn` - `reaixa `zn`' xaeqy i`lipg

yilyezeld`a `pzd ixac !'`peqkl`a

ax ly ezpad itl `iltdl `et` miwiiecn

ixze `zn`' oia lcadd :xen`ke .i`lipg

lcad `ed 'yilye `zn`' oiae 'iyneg

m` `vnp .zei`n rayn zegt ,icnl ohw

`zn`'y exaq `l ixqiwc opaxy ok

6 miyxz itk '`peqkl`a oin` ixz - `reaixa

ynn `id efk zerh oky ,zetqez exaqy

,xzei cer oeqkl`d xeriy z` epihwd md :jtidl `l` ,'miipirl d`xpd xac' xcba

.reaixd rlvn yily wx `edy exaqe

ly llkd on ely oeqkl`d llk z` `ived i`lipg iax :zpiiprn dcewp oiivpe

lebird ly exhewl rbepa eze` oiad `ed oky ,"riax - lebird lr xzi raexn dnk"

s` `ian zeld`c `pzd ,dpde .mqegd reaixd ly epeqkl`n raxa ohwy ,meqgd

dpynd `idy ,e dpyna "riax lebird lr xzi raexn" ly dfd llkd z` `ed

llk z` xfb ,i`lipg iax enk ,`pzdy xazqn .da epwqry 'cenr' zpynl zncewd

el `vi eitle ,'riax lebird lr xzi raexn' ly llkd on reaix ly oeqkl`d

'iyneg ixz' `le ,reaixd rlv lr yily xzi oeqkl`dy18.

iqei iax zrc

ezrcl ;migth 25 ly swid jixvnd iqei 'x zrc ahid zx`azny oaenk df itl

lr zprypd zieefd qepiqew lr qqeand aeyige ,rwxwa rwey swiddn cg` gth

gthd iwlg 0.063 mirwey swidd on cg` gth cbpky d`xn lbrnd swidn 1/50

18erlvn 1.3 it `ed reaixd oeqkl`y dgpdd it lr zeld`a dpynd xe`ia ly df oeirx

'qn ,oli` xa zhiqxaipe` ly ireay sc) o`av freae xaxb cec ly mxn`na xak `aed

d`aedy dhiy it lr dpynd ly aeyigd jxc zxaqen myy `l` .(f"pyz zweg ,192

eici lry] 2 yxey z` miaygn ditle ,oedzq miig axdl 'miig ux`' xtqd zncwda

zix`ipil divletxhpi` z`xwpd dhiy ,miaexiw ly dxeva [reaixd oeqkl` z` miaygn

jkitle ,oldlc dgqepa ,aeyigd ly xzei ipey`xde heytd alya dynzyd dpynd)

:yilye cg` `ed xeriydy dlaiw1 + (2-1) / (4 – 1) = 1 + 1/3df xaqd itl mpn` .(

epiax ixaca o`k epwqr ep`e ,ixqiwc ipiic zhiyl zeld`a dpynd oia xyw mey oi`

llkd on xfbp ok` dfd aexiwdy `vnp ,zrk epazky dn itl .mixacd oia xywny l`ppg

cbpl dcnr `idd dgqepd `ly migiken i`lipg ax ixac mby il d`xpe .ixqiwc ipiic ly

eli`e .'riax lebird lr xzi raexn dnk' ly llkd lr eixac z` qqan `ed oky .eipir

xzi raexn' ly llkl oeqkl`d aeyig jxc oia xyw mey oi` l"pd ix`ipild aexiwd itl

.'riax lebird lr
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ly wiiecnd xeriyd itl xhewd onπ= 3 ly aexiwd z` qetzp m`e ,πxeriy didi ,

migth 0.066 driwyd19,xhewd zriwy xeriy z` iqei iax ayig cvik zrcl dyw .

xaq `edy xexa mewn lkn .miqepiqewde miqepiqd iqgi eiptl eid `l ghal ik

lebird iciva gth lr gth ly reaix xevil xyt` didi `l xaky znxeb driwydy

iyneg ixze `zn` - `reaixa `zn`' ly llkd itl ixyt` izla dfe .meqgd

.lirl epgkedy itk ,'oeqkl`a

okxe` mb didi dfe ,yilye migth dpeny didi exhew migth 25 etwidy lebir

`zn`' ly llkd itl dfk reaix ly oeqkl`d .eze` mqegd reaixd zerlv ly

zeieefn zg` lkay `vnp .gthd ly 14/18-e migth ipy siqei 'oeqkl`a yilye

7/18 cere gth `ed epeqkl`y ohw reaix raxl xyt` lebird z` mqegd reaixd

oeqkl`d on 3/4 zeednd ,dfk reaix ly eizerlv .yilye gthn xzei hrn ,migth20,

odxeriy z` xzede ic dqkn gthd iwlg 1/24 ly ef ztqez .migth 1/24 cere gth

xeriya la` ,'wc `l' mpn` o`k yi .gthd zei`n rayn zegt `edy ,driwyd

xeriyy xaq iqei iaxy mb okzie .epnn mlrzdl zn`a xyt`y ce`n xirf

.ely aeyigd jxc dzid dn weica xexa `l oky ,xzei lecb driwyd

z` `le ,zeld` ly `ztqezd z` `weec hhiv l`ppg epiaxy daiqd efy okzie

,llk o`kl xeyw epi` iqei 'x ly epic ixdy ,`lt dfe .oic eze` da yxetny dpynd

ik giken iqei 'xy `l` ?`ztqezd z` zgwle dpynd z` weayl g"x d`x dne

.ixqiwc ipiic ly mdillk it lr iepa dpynd oic

ixqiwc ipiic ik zetqezde i"yx zrcl ztqep dgked efy ixd ,epixac mipk m`

eqipy itk `le ,3:2 `ed ekeza meqgd raexnl lebird swid qgiy exaq mnvr

yxtl (ary 'iq g"e` r"eye a ,er oiaexirl exe`iaa oiir) `"xbd e` ,ixi`nd

itl `weec `l` wiiecn ote`a zyxtzn dpi` zeld`a dpynd oky ,mdixaca

ekeza meqgd reaixl lebird swid qgi ly ef dqitz21.

19.gtqpa d`x aeyigd zxev z`

20.oeqkl`d on 3/4 `id reaixd rlvy `vnp ,erlvn yilya lecb reaixd oeqkl` m` ixdy

21ly oey`xd gqepl zeaeyg zexrd xirdy xAxb cec x"c axl al axwn dcen ip`¨§¥

.minyd on letk exky .mipiipr dnka iipir z` xi`de ,xn`nd
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rwxwa rweyd xhewd xeriy aeyig :gtqp

rwxwd iptl zgzn rewy etwidn gthe ,migth 25 swida lilbd ly jzg epiptl

`ed rwxwd iptl zgzn rweyd xhewd rhw ;(wqexnd ewd)baygl ick .

zieefd qepiqewa xhewd z` militkn ep` eze`α,gth ivg ly zyw lr zprypd ,

.zelrn 7.2 = 360/50 epiidc .lbrnd swidn 1/50 `idy

:okl

a = r * cos (α) = r * cos(7.2) = 0.992r

-y o`kneb,:miiwn ,driwyd jxe` `edy

b = r - a = r – 0.992r = 0.008r

eply dxwna m`r=25/π=7.957:jkn raep

migthb = 0.008 * 7.957 = 0.0637

= 3 ly aexiwd z` qetzp m`πik ,hrn aeyigd dpzyirepiidc ,25/3 didi

ly exeriy didi f`e ,yilye dpenyb:

b = 0.008 * 8.333 = 0.0667

.gthd zei`n rayl ribi `l xhewd zriwy xeriy dxwn lka


