L e e e T R

AR L dLZ SN2

% (124




Sl Sl JI

-t ~ -
F2d e A il

u‘al.
(si““J‘H%Jm
£ 1 f.a) idas 3
gt o

t:’_ﬁ
st 2ol (cagas /o] =
L =) /'J-I tdaa
2

E




Ye
14
4y

Ve
RS
VAV
YD

YYY

dadia

LsLlal g Ll & e -\
skl Jas dRad %

&,

dwargll Haan -V
alaeyl ¢

nall o

Lgiala) g 858 il =1
edludail) -V

ol Lladly o pall A
duadll Lawsll -4
olaall -y -

Mathematics for the Curious

Peter M. Higgins

Yoy dagl I dadall

ARRY VAR RRV.FTRV -

Al Tas Al dp e el S Al jhas §ghall pian
(Bagana dudghiua oild 35 A0

g das Al dype SlalS

oS30y LRl e e Agiae g pally das Al du e bl o)
ailze elil e LS D Ll

BBl VAVAA pad Tia 80 e

Loyl e iy sgan

FYSY YYVAATeY 1 usiE XY TYVAYOY 1 gdul
kalimatekalimat.org : 5g ASIY a0

http:/ fwww. kalimal.org g sl gl

¢ .
Yoo Ay fan il e clals A aalall - iman o st/ ceadpemall cdiaal sl
ro Ty Vi V|
A LR ]
1 \ |
Lanadl 1
al.
s o Rl sV ey Ay Ll SN A e e il Jaabind )

Ay Dol aladit gl Al giiia el 8l ghada il ge bowaiilly B0 gigalt g ttoan
SN G e 23] 0 g0 dgeba sy colaghadd B ol 3 ey ]

Arabic Language Translation Copyright « 2008201 kablut Avaliba

Mathematics for the Curious was originally published i Foglishom 100

This translation is published by arrangement with Oxlord Univerainy

P'ress.

UYL o Al s e iy A ARA ple B3l BAUL ) ol senall cloals e Ll i
by 5haS 5] Laals Taskan

© Peter M. Higgins 14998,
All Rights Reserved.

RN |

Heas.a A




o — ol aie — Wl o5 (e pliaiutl ga GBS i o0i )]
ALl sLaY la) LAY cas e a4l aag elid LaisS daiais
DAl udl ass a3 elil g 86,8l ey Lgilalas 1) i eligay e
o o G e g ol A SBS lesunge cimduns 13 il (o
coluaboll gusls alhas s asls allasll J) 5asis Lay, Tae
o epdalall e sl g e oI g 8ol palun (yo JS Sl F )
Cibinis Sy ) sius] Daals Laskaey aajlaw! S35 ol opdll ol
t\.&i:a_-‘_)lDI'Ti[‘lll.il\-’l.‘l'H o) adi  gasally Genevieve Hlppins s

.4 -n.‘uln I\d |111-, .1---]

VAAY 5 9a / gelo Al




Jo¥l Junsll

Gl did & i

Uslae oo olusly il daglags (ool il Lt pllall el o
w2k Js_m ool sda 3 Sally liil) daub (e Lol i g
Glaly drae sl Lasle clls Yy Lo sy Lo We (ool ilaill)
oaas Lesie dagh Jguall o (55 el Jalail

elld o] ags A e degana (e saagaill Juadll s (555
3 el Laslin I aSeols lgndint aa das T a5l o3 a3l
O AN e Jal S calial ) G Geaill el 3 LUSI Gl all
uAn Fuayil d.,q“L.\.é._Lni OSa LS (diaall ailialil Jagsa @il i
GlaN sl eiS i Glusdl Sag dlawall Laaighly all ity
agd pand sl 1S0) & a1 a3 o (JBL v e Lo as ] 4 gaial
Lsrall s 5imad (pawadill slual,ll alle Lpagis LS &) pelias 4050
puall aasdl e 8 e Hso daad aueas Ligrs il Lgsobay
Sl oluabl e deghl Gilsalls alaiadl 1as 13U pudsy e am gy
éx.-. lgadl 01 agd agiSas Lulill o G SAL alaaed (duaole 15
ool olualyl deall Colgall Gass Js (b Lagd suall o s
e elial pand Ll L5, el el of Jal lgags (S 0 al
w2 g é__.l,T;u Sis 33K al slual )l alle

Jssaadl Ll o gayatly oM Jons Zaalall § elliSy duw,all 3
sl paa =8y Glle asg Yy colblaiadl @ dus e olao Je




Lblal s dliul & e

£

Toos Jde (g duT 2 saall L;_n,i.ll .;,Lcw E_L;Lnn o dals dlla o,

H
2P o=l p oSy v g2ty p =il o

o Lo g sudsll e Buaas dus A sda o Je wshL poLl
BT i s JBU i3 Gew danidgs Jslal Lo o S )
3 Susy 93 s Agladl 63a 3 128 5o Yay e 100 JIASL Liaaw
gealy cdilall Joaay Calll 3 e o JSI prawd Guas slygll alyla
el elld wa (I BN G 8L 25 5 SN gl @ 815La 50 Wi |
a5 o Lule (il i aa Jolasll L (25) el e 50,6 e Lol
i oty & gy Bl g 131 8 bl st il e il
ao GIEI A gall oya 1550 Loy 12) EUGEN Agall aas Ged 13 5] llia
Jlaail saall ol aas Ml ity (b of (90 88l waa
100, 50, 25;13,7,4,2 idaslBall 18 e 58 W pa 8 ity i nacl

:on Aghull 0da 3 @bl Jlas) 9y

SO+254+ 124+ 6+ 3429 | =49

sy A3 Glgadl ) Jsampll oo pi Il Lol Je Lilias (5,515 50
anti elild (S AEL e AaBA s slacY obluadl B, S 136 AL dixs
M= 1 LGSl oS el sae Gl guel o 7 saas ol 13) 4l
Olass Wiia .o 5 13] Glas ol celld) o allia 568 of s 4 iicl
9wy abll fa Guae e paall JISS a8 2 Jeo dawdll Je aaia
e (5Ll suadl J) BLay e Agiadl daall ol saalls 5 fo o
hing cnall Ge il guug Lilad LS daliiie pd ol Je opil)
o3 e Lystlall Lol ) Jgumpll 3asSs &8s sl ale JS i Lol Daloall

Al SIS

AR

sl ol

Leald ccundd (53 13T (050 ¥ L g, a8 (Lalla ol 6lag (021l
& Jgad Lasl Je Dobo LS o235 ¥ L] LS el (o dae @
elaniy 2ias ¥ Blal laclan 05 aldlly 35,50 ebile &l Lasd Sl
Lass by dulpils guns a3 baghdll sds of aay daaladilly aull oy

JAT 585 Yy Sa Alen) Lifia Slaclusa Lgils

§puiil gl § cuali 0 @b yLt gas aS =)

dl Goaling Ugladl abiia ol oS3 o i) Jaall S5l sa laa
ellia Eua (JEaS (faL; diln ¥ g nSI BT &l phas ST difom B3 pmn
oY S Caals L ondill el G 21930 (e &39S dlga JS K ke 128
O waiay g sl o (92530 (g reladl e )3 day duwilis s
ool 3 Los el Alall sda Jlall 2 g5 s LIGH Agall J)
GeY 64 waimny S Agall 3 8LLe 128 5 2 = G4 dllia o] pualgll
A3y Blhlie 64 5 2 = B2 Lol Ll AN A Dsall 3 Gusliall

spaas Usball sla § ol lall S suall
64+32+16+8+4+2+1=127.

Leadd Ll 3 pla vl Dods dlia o) gan oSy cald 03 Al
$03] Gsdas Bile .S Abll sae e 13aly Jis saadl Lia o) sy (127)

Sald ua G Jgeaill i (128) pSial) sue o) daade an

28 =27 15l (&) 2 aaall 555 Aidall 3 9o I3ac Dikady 15,50 ¢ galail

[

w295 e dsns e ST ) guhs ellig 2X2X 2X2X2X 2 X2
T gl § vl Jas Sns g S Dl i gl o
pais il Gad Bl (p5ae ol anly e B us 5,881 Agall @ W)
.qjﬁi&m1gjbﬂtm%@ﬁyimpw§uaﬂ

E‘,_‘:,3;2“1-2'»:"|:"|2--';3’+1-_27' -1 rdas ;530 s




Lsblal s dbiwl 8 e

Ol osll B e B 5558 o LSy gus Lo Ay 5,540
Lo o ol as g 130 JSY) e o piidl ans

ol el BT s & o Budy daniily 8,880 oY 1Ll ol L e
Oss oleld Walls @ 3l S Alss & Gs8ans Lo Ll ulill Ll
Sluabll clale @Ijﬂﬁi,i 235l e Lalas guLuEH shlah fhasan,
(Jadll daualy i Lgi) Aatl oda fgalad 08 Lilul agil (il ol yans
Lol caale Yok g g8 a3 (pay b o b

abius JS5 e TS o dadad ariadis 3lai dgaldin Al

Qad}uﬁm'ﬂg‘glb.nfuﬂ|&nam J-ﬁ.l B.Ah La Y
§5u,8 p3) J daf gl

el Dlga dalad 20 (g9a3 4 X 5 &Yl (e A Lual Gl a0
SSI aaall L8 Bkl dabad ;usS 80 JS @ Y SIOU 1O g
dabd uS J) gBad ebils dasly Dakaiy cban ol ety ane s bl
Ak 0
Jolad ¥ ol S35 Lgla aas Aia (5 (e dalaii) 8 ollia Ll
olalll pe seb alad Jslad oSy Le Gladiel § ols o g Jguns )
G Sl @ olaad @3ad L 1) Lga it odiSay eliaNI o s dlia

)\.'.'u_ulja \i..‘.;l.n- Eoya 1) A0 g5 aalil]

“‘-Ci._\_nht.l.h La

@ Jal) § pgeds ot Yabiians clS BYsSaall 22k ) dass
IS (6T e Basly AS 56S5 (1 s g

OsSaw Jiay dasye dakad 20 e ABSH Jadl Je Llas Lol
sae ol Boya 1o ollia oS 13 ale ISy colasll e dae L_;‘)l Lasaa
Al 63s 3 20 Jio dols dass ofd Ul Yo o ST dale ggulsay

VY

Cpadpeadll sleals )

Osordn agd (bl slalad DES Saay sLaN e p ogall s
AL5Y il Liysk Wl o S Alasll sy re (31RE G B
Uil dallae i (a1 ia la s alad) 3 olsaia lybulo agis!
wiloa pa Jolati f e Das ellansy clogludl (o 23S plal claiiny
18 e gy Wige S5 o (553

algll elid¥l (550 o) pabaian Ll ol Lalls @ LaS 168 Sasy
Lo Lol Cala ] J) Bugall oglalls el o8 paeall Jualinll e L3S0
Ot ralad) sae uall ga bl sse o o Ll Aoyl L Euay
Wbl S50l el ae Laad ed IS ulls oo 8l JS (e 2 50
oo dae LSl s 5K o was b ey Basly Bl pwds Hgus
oM sse Ge 13aly Jis el

agis o Bl pras g 8 ablie UL L ues < (Jole) Jaoa Lo s faa
Lg3sSy daaiill 038 i (e i gt ¥ pudly o aasii Gos L
Jgall o Gunls 2 LW 130 oy dhbun e aé SN ags LSl
Ol Lel pas ol 131 Jais ¥ cllils ] Jyuasll Jlsall 5o Jls (51
el {55 o) @ Badl ells oSl caadaiil

deganay Lual Lo degane 0o (anly po asly JBGEN) Tall lis
wall 4505 3 Lol sghay [V S Sl ] Cluadl 3 s Jguod (553
el

Y




Lgibola] g dbaal & e

‘.l_h_u)__lll__\l“- le.n.ulL‘.-I\ !)61\ ] & delawd] )9 s hmg LA L I i

t:_ll;li_ﬂ L.‘ll i.ﬁ_l._‘a ([.} L}u_dq II ‘LL!) -lll.u” LY "H..l ] T | 10

055 ) wans faallite GBS Ghu- el Gl WAl Roatads Lo
“-LLIL: 273 LB.IJLE.J 53 delaw L.I.;})R_I 94t g \'_'.lh Lot L 1 d 1. | !

I

U 330 el @ ol LI Sl il Jad) g L
pans il i Jadl s Jls &1 e caaddl & glada gulbaildl |
bl clilall se o) el geel 08 Sluabl ;o ) =Ll
Lasly (Ledall) Dilgal) Llas (gun) Lea LS, Al & lally il | s
2ol (o (5% a8 gy KgSie guud a3 (J;ui hualiia) (gAY Akl
LY Egpta e KBy — Bualefl Tabiadl AlEs — (oonl 22y o0 Taus ol
obgrs L1 48l sda aats Al dele 12 30 8500 A Liollal
Aandtull Lol 3 A0 Llgill Ll e selhd

8okl 630 (52T 850 Lelas Liew 1igly Alias Al o s i o
woe gulys FBA e Guly of Bam Les ddlida &5 k) lgha)
(A Dl o> goadl 8lsa (e oSl ey S AN e cle Ll

alelull Goie Law delull 3 850 bually JoS 356 L i
Al e oY Jlgall delull @ 355000 e 15 ] S0 edons i i
Selebull oyde Yol g5lall o i

g LS g dlolaay Al as s

woie Lais @bl e b8 51 356 e il elebull o @
Sl b =4 cal€ N3] Yhad Lghea el e 15 Jo bdi Juas elelud)
olelall Csie Lo olse ol buall 80l Joa Gl G561 o i
o O3 Alad) Ayl deluadl § @l (o 80000 ga 5 = L ) Juay
P ode Bre Jg¥ Bl oole (ats lasie SN E days sy
Loa ST LS da) 3360l Code 40 abady 3Nl <85l ga 13n () g5

(Laladt Ulatl J) Laladl Uall oo Boliiul) 856l oda Salial dsu
S s JYA Sse cluwlie &

s Ll s G Sl 2l o gpo e 3T e s LS R0lgill 8
sde 230 HeuSll e 1 | ‘djgd)sun_sJL;E__ﬁ‘;.c.LqumJ_«Sid
@B@ﬁgﬁi.wlﬂfﬁ&ﬁdﬁ&e@m.t&wmn
an.iiﬁmﬂﬁoﬂ&,_lugu\_f.:\;_nm‘;,jsfﬁ.u_uad.aﬂsysa
Yglae cliiy Hugs Loaie LGl Jpas obuabyll oldadiul fe Sasl
Sl Jade o

ok aMh lglas (Sgu el da g 3lams BB LSS b

el b,de by o -Y

Salebuwll Lyde feo bually FEEA wude b e Jasd ST sa
()Y gsiadl siasl) dieds 12 Zeludl any —
Sls (1,05 cagll o Julf aay daay ol O 15sd g ol LiSay
fhuall Se

VE

. R WEREP WA T E & O



lesblaly i & e

dasds 18 1pa Aol il S5 LS @i 18 1 ek haasy
A LY e @l de i) e d Al i \
Lalill oo 10823 KTy delyy J3T o ALl sig) Lolgall 1l
iy ol ot ol el Slail poskasy g elll; may pablgyl
L5 pabias B (Blaatawlly ‘Juad) doss 29 Alad! oig)  anshs
olu 8l als o aglis ¥ U dulasll 48, 5alls S sall Je il Sl
:Jﬂlr. At
delull e O Jadiis Bualell deluwdl was JNI L;Hu;{u 2ilh
Jing a3 (BB Cuie) Jal 360 sued aas syl e e | lbiy
w3all puis @ (olebadl osie) Bliatu) iy deball 3 ol i) )
o333 Blanbully oope debadl (o 15 ol Gus d8al Gllay Sda o ja
Loluse caadad 03 Bliatull ¢S5 deblw JS 358000 bana (o | e,
dl deas o JasY el i praany delull o (75 X 5) Lalaia
oo (13 X 13 X 73) Laplaiie Lilue caaksd 48 0585 A Slas bl
N3Sa g e Ll
i SR oo Badlate Alaalis dpan Jakd sl g N T gy ¥
sdn &l dasadll le G Osniligall ob (adlll 3 . opaall @byl
o i Y A s Le_.ng_Jm_.usmﬂ‘_,l_L,,_nL;ld)u. Al o)
By el st w8 Blaalully 3ol oF Jad Lgags o sl e plgl
ol i (e Bunly siag AT Blaaludls eluses & Juil oSt Lty
Zeno’s Paradoxes
deganeS Bugane diie) 875 LLas Ll dadalls (rle sl el

sz\_:d'l u.a_).ﬂ'i Ll._:a-gﬂ L}M E;i T ‘;,.b B paao Sl yad e Adilg il
alas¥l e 45Lg3Y dnliie pand Leaie Ll ga &G Lkl clli 1) o) o0l

LuS_hij.E.u ¥ 3.,1.\:145..\_9..\2._']'&)‘9\;:\3 ui L___x_:.__xt_.,.‘.'|.|l,1:u-l-..,||

o K il s gl ISH s Al Gana IS Rasaill Lbisall phalallh 3 oy gbond Sy 1]

dadd i gm din gdby

gl sl
Alslall s ol e iy olebull o yle alai

A o yle Aawlgs deghil) Z3Lul

1+ olebawdl yda deghall dslull =

ol
t
t:'l—z-l-l
isa alelull Jadl o f 3t =1 se Juand Uslall sl v

t=12 =14

Yiad g sill 138 (o Alise (ol Jad Lgaludiul (Say 2kl odn
20 (o3 o Al LG Lasalsall gal Jaxd ¥ A a5l slebu
b o SR wletadl] Nl s B RN fomy, AREEE
(()Y Jsalt Jail) deluadl dag e 6 o350 o Dy gluse

aa AiGs 187t Slall Lgd sasy 311 &s 3SY) daalll
(a3 Ay J< .s;u oia Wl Budae Lgaliad Al dloladl &l
d) e olelull e Ly 380 = 6° e GEAN Golie ofyals
Bl o b ans a3 ey Aays chual gl Dglsll 03a e 73 = 3
feludl day S50 e OUI ladly HGall i o 4l Gl el
Csial 5,0 Lyl alasall e 180 - 6t — Jad3 6 a3yl J)
slagl @ b AREs JS G dasn 5 Jllar w35y 607 sie Tus wlela)
Alslal) Ja sllall 6l ol sl5N g sl Losie t das3

180 — 6t = 60 + ;
JE NS TRNTY
—— =120,

M

. L I A D Y al &



Lgalilaf g aiad 8 i

sae b3 o Ladlill e 1506 Jhs 3 5N Ladad Ja el il oyl

W ||

b

8als 10% ebiad (S debad) 3 J51 10% g Juand (N1 il

g LaS g.:g_wﬂl d);_;‘! gomaas cile bl a4

3 Sulie) dis 100 G dalall sad ol Gasad Sauaia lin s
oonl o s aad 10% & Zelull e o) ,m.'. $ gaudl
Lol Al Lgais O0) s b e pandl)
90 +9 =99 J] ,equll spal wugs ba il Ll e 90 Loy
(gl A asia 100 Gualy il aa
sy ol Jaads 9duSas dfsyhy Lws 13) iy d J.I sig Ja
aia 110 J) adin aise o e b (10% Lewis Y5l clelal
LL oo 110 oo 10% ol ‘10%—2_“;? debudl ol Luads ob ol
Jolall 06 Lgaauns B (5o (110 = 11 = 99 ) Laassh o pal 1 ]
doall puss; po Byalie g wluslbisll — UWs elld gusy . put,
Sdaall uss; das 3 Uadll go Lo Jla & ge . Jalall SN 4L
Losie ¢ suasll sany al a3l 3 ads cually dasne Jaall ush ), s
ao Lo oo a3 10% Luwis cunds ol 13).10% e d3vla,

sl 10% Loy w3 wleludl aae

5

vl goan

@ i OIS Laga s ol Lo J) 15T aga3 of elils Eaaail iy il
1% Galaas) Gl & 5w daamills Gaaally ol )

oM (eoa] Alisa oy Liew (Bl wondh HLE% sms Lol yuus
anJL,l_:LLm 5 Jeladl o sasan o5l Bulas) (e oSl
Ol wiiel (10% Loy dlae lelu cunddily 10% Lo Lelull a) )
agia 101 J) oY adiyew Lesudl diiye — Alaall 230 aagll ga 1ia
) uu..u.

Sae 8 I3 o e a sl Sams ol aliati Le 1aa 60 o) i)

oo 8o i) s 99 Me @i Gyad LA sian 5]

AR

Cralpadll clslol

-,ga_,_qqﬁ_ajtuumJ_ym;ﬁm-&yﬂ“'”%”‘*“'

7

1 1 ¥ T ...zlL
e+ (gz) + () i

BLaL oj5lad oS ¥ ase Jil g 175 of P m‘?ullagmbb
AT Coluls 6lgl daliill sda (alasl) d9am e dgiae Sas &l
slazs Cige aganll G willy a3l mans dle Juaas il ¢ genll
lﬁ Llgal! Lasd (guals o) I sladag

Bualy Liolos ady dswaigl cnbabuall e o1 Jha sday liag
soall (o8 e (ggind el dun) il Ak O Js¥ Bl 3 Lete
e aledl g gl i e ST Buats CBguy (B e 35ans sasy 2
IS8 g sunoll lan e Jpundll plasy oS1 3= Juad @ e
Alulaal) o) (3ple Asky) Jsiie o83

B

Lﬂ&a;a.lf(l_r)wms__aq;@muyJaLgymram
) 4 1

5 I dss makair = La_m: Ll Bl o = 15
B I B, (}_l)zl/l:
e Sa T ‘l/ 2 2

&3&;.“ 'IJ_md.:._..ao_)_;_\_m a,g_,_)_]o_: w‘Md&m‘&u]H_g
§yLaa il Lg! Lual 10% Buly) Laals 10% (Ashas Ja -

coly Lain 10% Lol lia (a3 o3 delall ol @alih Jole
N diabal 1as of o ST Jeall 3 awnsy (10% Luady dlee olele

A

"1+ 32 \ \



Ltilads Q) § ki

rgrie S a1 20 el Gl e plaal | 55 sy (On)
STy Uggaw ST Dolunal Slibaadl a3 el 5 s ) gullhal) ol
ASE Jolge af «l2s ssall N talliall Gl 12 Glaaza 13) Lag
Opdaall Gawas (e, ol e elld Bpag ool 0y sall Jalsa Ya
Wins 10 polal) Jio bl padiun Cigw 12 Lol S8l 410
) pllaall ] 4l 123 o aliall g iall alaally 171 444l
(oulal p3,) paiis wae @1 L X 12242 1243 2l _saay
N (3 e dawiil) iy 6T) 3 saall aeling 4o 12 uludl 3
pllall @ susy Lo bl CiBsll 13a Ly 12 '

Ly
oloe o Jala
eliae 5o gl aUN 3 5 23,0 g3 sae JS ) Bum g pdiall
OSls) sriall alaill &3 Cielias 171 o sl Go 5 ual
delisg goaall O e -\SE-”‘S ul_aj g 3 e Gaaall
Oy dalil § gane Gus — idate sin Blla 3 &8 an 3 suall

Lo el (5 ad (o sSau (griie LSYI allasll ¥ sl el 234 J LS
rie LS alail Jlaus il (Slsy o alladl gl 1) 4,00
aal bty ¥ dail Lilia § 50

Tro00 o 10 00 Yo Ty el LS L) e 130

oo lamy Sl slae¥l (e Lgas Jalaill @ Jgul 8,0l sl
de 100 saall Lowladl Lulaall 33401 &) L1000 sual) iy !
siual 98 20aS (6 G 15 ~SH O s — Dilee BucliS — 1) 4yl
Uiy LUSH i Loy o 1% a5 LA it
(Bl Ll 58) Lol sl aulans o ansdall o 0 Cyoy - puuil
QU el daball olaslll pliae § @l g iy L3k, . L)
Jo sae (Sar Jshae pas ol Lewdiad) Slael (S 1y

u_'u;.n a el

Oreadlly aall gl

Uglas) paas ] pgedas Saadal Joall aliae fa bl e Ll VAV a0 ol (dgebikinl 440)"

(piladl gym il

Yy

Ol suail) mlualy

Jo Jae olelis sae 4l & 5Saw Suclall oig) B Jalall o 5o il
N (EPAPSTRUIR QT o pabiady Gaw LS lpwds oo Sbluall)
2 o P oSSl A NS B30 caall Ga pud s3] 85
5281 Bals3s 352 Lemast rglelaf 3230 pallall NS & alall e gaal
ol iy 538l 0 +0.0 = L1 3 P o pd Juals gl 10% dusy
a1 =01 =09 3P =Y Oads aale Juoady Dl Gudsy
- 103 als @ Jaall 1ia 4 a3y (g3l

P¥%11xX09=099xP=FPx09%1.1,

syal e 1% aBdy el 4 g3y Lo Lsly paall Jalall 3 s a3 (e
wsonl By Alal) Lase Wl bats olpiill e zasl ligd daums
iy Bgung ST 5l dany plall a5l dlys Ol Bass Olalls
Lladll Tasill sa5) Aall Lalall Lilyall Ylassl J51 Lagol B3y
AN BN o Bl gy S50 18] S (50

o Sl oS Lisie ol e g3 A praldly JSLAL
slualy LU MLl pasa 3 Sl LY Lelalas oS Yy pulall
©oloaianls 5l 13Uy & gl awill Lo (ST 85 (5,8

Unluuss 30 Olsdie sl o 1% . Ugaw diala] Jlgeall o JSYI o521
§palatl sl Iia Jo 5SAaa JS auid 13U L laill (e 15 8,93 ¢ 52

s B Laaly (B3 Y gl agly Llas duadly Ll
LS50 Bl o @ind U JSLAL o e pe b)) sluabl elale
dnbus Al sjme cond ThLT J) 2uliy (o3l Osade Lg) pual
(-l S fo B ya% Sgany (b

sl (ulul €Y 100100 = 107) saall (558 9o dasdiud Lo
alad Low -(Basbial sae s el W) 45 Jolaill sL A1 531 guuall
ol 13gds SUEN pUAMN 5T 2y Gl pudia LSl coladf allas o
Jazsy (Off) Jaxs ¥ A9 Sl LG Glsllall Lea 1.0 Gasa)ll



i“ Wl .] '] -ll....h LR

o eia LeadNSG (dib,gdl LAY ) Laauad agu N i ¥

ehr5 (so bagll 9a La Liale 13) ks ima ) oljd ol o punldl

Cudd Laow Losie Las Gagailly ol oJUL B L), Ll Abisl)
Lo egh o 10% hads oo — Yyiae L il 5) Las 10% e ol
"'LS‘::I'“ AV -‘i_uhln- Ii,llol,lI Lisi s

as e 3 100% So SST Je Jguand) eliSas 3 @il plall ole il
S PRt PRSP ol g 100% e S Qs Je gorms Ll 14,
A50% Lywis (A8A51 5 Fabtex @ agedl el tJia Uil 1yl
A50% Lywiy Lgiad adp oof (Say Fabtex agal o pé o ian al
(il Lgiad 1.5 (g5lus sl § Bob3H o dlabuasy L uns Liay

Lws o) JB Lawie a8l Gea38alll Julre aal Gasai s
25 sae al5 afs 5% 0L 25% J) 20% e Solajl a8 Luall 3 Akl
20 ga alajl Sladll Gl i gal ¢ go 3l Aasay JLasIL guiblyll |y
L oib) Lawidl 55859 Bamy 20 ] basy

25 - 20

=

x 100 = 25%;

3 JI5adl @ Slaill Aladl oda 3 - Jual sasdl oy sslad 3L o)
Slall Aasdle 5% Gualy 25% duawis al) ais ags ¥ ling Lgie daw
ol Ll 5% o odbaladl sae 3 Bub3l oY (diudadl 3) ao g
i s gl gy :;um Ulo Labuss oo (5531 550 Ll dolall
Hinn Lyt Bt o p K Laiis
Lsl ] gund 5a5 el G a2 sl laall 5snl Al o el
Gl pe U s Ll e Lilatal g3 By Zusls; L3 g2 o0
M ops Glea) G dgalie Lo Yo clios Ll Ve
saadl 3 & Galad) saall cu pdy 10 Jie sue @l @asl 13) el sy
sl anly Lasl saall 13a pise e Juand Chgud 9 X 11 1 o JUall

Yy

el cleal

Jids L W Jale wolangll Jaill anall dleal) dhill ol
K of oShe BT 2 go Sluagh o allas Llse (3615 Losie aie
Jalaill 3 5,ebl Laalall Jsall 593 palad¥l ol GaRE Gasis aaly
allaill o ol ALl allall SBE JSby osbadaw slacdl as
S o5 Wl & e elli pd Lagiadl GSI (oon paill amgall) (g5alasyl
de saiad oliay df ALl Uil A Gsaes Llse dl opallasll e
3 Usgu a3 g 10 Golulil lusll ps ilsie alaas .10 (553
s, lasl o (:“d-“) panll Busy 3 53T 38158 dlia Auluall clilaall
356 Lt sia sty LilyaslS o5 B el e anly AL (0S5 A
Jshs ol a,ill (Say cpdme golaal &l e pi il Yo ALl pas dlec
bl J) elsiwdl a5 Bludl e (T5500000) sl ) laziuwls
s Aok cuand LSS Lo ik ks Basy alasy Na Jledl)
(23l alasiaa

pailly Luasall & 3alaig) Slansll Jaill aaall 5l 5,31 Lali e
LA & ll Gunlill pe (5L LY M3s Dlee puulie Jadll oo
Al Jlsbl 25175 (Lo Lg3) S Ally (s pius) Aasiiall (uSa
Angs 6-8 o Le pgoly alusl 56 g L

ool AN Bl uis oy claly pgundl o shains pgd o3 Gy
Lapadll Slassll Jaeaddd 53l o dasilly palll e Slasgs 25,0
Loy Aasiion oo Glaalll Jo Jguly nadl dingsg pudn :Jie Sl o 5o
el Dreal ST coun) Lgale Ll & sal i da o pay .elld il
d) paiS Yy Bade olpaad oo (sb Je dhad)s (dasy o5l) Jie
closs 10 Je paill gginl o) aliaiudl Lule 485k Al allal
allall galasyl bl 134l

Sall 5o Gl i) alas Gelill (Kall o 4l LS Laually
e oellill M o1 Jaly pubal) orellss was JShs Ciliss o
Logas Linlas ST 0585 of alabs ofy dlsh 3741 SLall a8 e

2

R O T e s o F o —



e

i

lesbilay ditind 5, el padll pluabesl)
32 J3YI runs he concedes per wicket he takes Ly, o A S 1k u.u:d‘ln i peians \_,'_.:ﬁ_m A 9x11=99=100-1 :‘j
B A dlayll e oSl @ O all aald gasly shlie 3 Ladd o Judl (st s A0 3 uuLqu-a-_SJ g EST Jads 13..\):3\-& =S Lo _:-‘-i-.‘.i
‘ A ali Nl @Yuﬁuﬂrym erd oS ppiads LS. g B
2B 5oal Lain 2aa) 60 (a clyyguss 3 A 30 :d ¥l Ugadl i it g Ryl
08 e 2

60 - 6 B JJ"‘LS 8= 1A _;J:-I Aol Ay, A e D=

gl Lo, 20 bawwgie wnd oY 4N S8 @ A Jda¥l &yl )

crd pebia s Ll Ludl pe S8 J5 L padd ¢
fJuad¥l ISl o A (a0 5, LGN Usall 3 .34 L, '

55 G 8y Bpduall Lgluill o3 Giazy sl <islig sl
dasly pal LS oz il Daauny Ludole goi a3 sl uﬂ-"-' ol
Slaglaas Dby Je 0S5 o 13L Ll AT @ leylasl e Lls
3o Juad @ eLaYl oda J) sges Bowd e Na :139\..*.11 ,mu
el canil Gall Gany sy By il Gaa 3G Jadll Ll
e oo Jaad sia Jie dhswdl obaboll Ga bl zleils

lgll ﬁl”l«.ln
de G G,k 18] Jls & ge | 10 bssgio I B Leiy B duunyis
17 -b.n.uj.l.&.l{]gunhihlA
daiill

al I'J
ul B> Sgwd e LAY lal I
O s ligly .16 bougiag dus, 128 o Cilual 8 320 1 (e

}\.u_g.n Ll ?‘J—'.L.L.r.ul.!) =|J|S ol (A e a|J| J..:.' 44 B I_,i deladuus

Ay IS 3B o Jel A oli (41

skl
Sac¥l Luols aiadl g3 Ll diliae dauds Lt dwoladl Gill WL | P
Felal Juadl Lagsl -0
.u.uL‘a.” 4.._\!.“ ‘-'l“
‘ a5 Laliaad (e JS 3 ol ol Ai5e 0555 (dal3illy Selas) pasly
$aoli day o wlael 3 (su5s dulting dauyS olasl ASLSI 13U -4 :

Sl T go Loyl S5 slol Qunlil 215558 Sale sk aaly 23saiy -Led
- pulats (i ka1 Lan 36T Sraunlly ogpunal
255 Oe e JS Yo Galaiy lia o8 LS Les X ‘_Jm‘ﬂs u::;
Sladl olpaii J) dasall c¥ase B8 ) peolall L) ol
' _ Aanalall
SR Yo 5 Gy puulill s3s Je adll 355 sl Guulie
ool Giua calll Jeas (i bl plaly — Baas =1f'd-.wuasﬂ:i
S5 Aaloll Sl Jas 3 A gisS LS el ol
Lo “sa d U Jlia b 5a3 B Lol &3a 22 plinsls wlisnal
3l n UYJJLsJﬁJI;r‘JJUuJ\utML_nSu”JCL_Mu.I figas i1 caall) B0 Lt @ g_r""dn i) ol &5
ol @l diag 5 italy 3 S gusall sually 1 g @il saadl ) ssm Bouiitn 3o (DHEBOF ] o gpalo¥ § 000§ gl Lont

1 1% 1+3=4-= 1+3+5=9=3"

1+3+5+7=16=42,. .

MJJRJI .Jl,.l.c.ﬂ'! e N &_9.&7;..:; (d.:..y_n_g 4.:;_..—_»._9) LJ_«_A_-_\_Ji (RS ok _,_unn”

va Yi



Lgalila] 5 Al & s

§d 9 aadt alaed (o 1 p gasata ¥

:‘u.a. aal ._H i j Saidkd | L

, nim )
| +24 04 n =

Bl slaeM & e Liall sda G HLEa1 clle s Jgall |
Lislad) Lasuall ds 383 LS 142+ -+ +10 = 55 = U0 g5y
o sl pand Gguw g gaadl a3 Bule] (e 236 La aall jla ol

e Juanid 13Say 23V 05 aall e Sy p3N1aal

l+n)+2+n-1)+B3+n-2)+

41 saadl Guis 9o Gels3Y eda e S 3 fseatl of elld el 8,54l
Doyl g Jpmall 2l sans Gusil lin b o 4lai e Lo 8
nosie 55Ss oulsBl sae olb diag) lse nocilS 1] Jguw 1ia
Miad mhdluma]iwnaua_,) (m+1) % (5) Laamill Je Juaniy

n=10 4k
1+2+---+10=(1+10)+(2+9) + (3 +8)
+ (4 +7)+(5+6)
= 11401 411 431 11
=11 %5 = 55.

doniall o Ll sy Ggrs s g 6l Bajd hae 1 2318 1)
G e bl &kl uis alssl J) sl e a8 due s
i Jo ool oSas Jijdie dails] way byl @ 13aly 1ae
£S) Olsadl pds o) 13a saall Llas @ Vhuo bis 35 8 pkus dlay
Balels Bl praudy 5551 550 Lia Lgaand sguntl e oy 15ae Liakaasa

pladi 1 S5

W

oxalpuail) claaly

w

A -

LS-"J'“'“ u_aj.d'i Saall u'l Gl ..\:-'I_g CJJ:U aadl ol dacline g Lol
\_)AS—'LIJJ-"WA—I."F‘JAJ (2X11.JJLM]3AZH) 2?1-‘1,&

1 484 5%s5:% En=1)=n (1)
C_@myug.n_idﬂtrmwmmumum|mu~
b gan Lo A dla Sdalall diajigdmmdgdamﬂl
ml..anuLup_g.lo.um.JS.w.:a'l 354l L guaia e ._Jin.;._n..u.la.:'u
C..at,nMLumut_;,bmtnanbs;,xsuphuﬁJ@
63 e N2 o Galue o Sun 1 dabis Yol @M gl L2025 90
S 3 g A Y S 3 LS Alaliia nd o0 d] gkl ts3e5
(szuit;,n;,,s:.:a“,;-ndsg,‘u 1% 1 pose oSy bl o 3 S
LK dabal) o 55 ol oo JS die asly rasye Llab L4l

c.ayphﬂl+3+5+ +(2ﬂ"’l)u.ma_i1jw.”a.\.6.!

Zabill | genll Slall e TSN dasl) slgh il oS5 LS
il Tl alld @ Lay B8 daga ol SLSY Lgaladiul (e
BN Jnill 3 gi WS &2l

Lalas Caline yaad gill Jadl o e pioll (Gl dgaliie s talls

Y

Y S L TR S [ |



——— e

LG:'[:'L?-!J il 5 e

(3.‘14 Lo,a ol @2 T &us) 277y 03 Ly, 9% M L
del !.:!.3[3 Ae LIyl &, Le 2y s LIsu Gl Jolilt | ]
2mal algly 08 ¥ + ] Lo,hs (a0 555l s, s e Ry
NE P Obaadl o 3odll 58 Y m_}a.a;f)a Lo JS 20000 4 |)

.I.Jg_t g -'l_|1 AR

2m(r + 1) =27y,
2w Gy a(r+1) = ar+a :;ls g gue (__g‘ﬁ il SEy) ulydyl e o
:J.c ;J.n.q_s,_'a (.I {1

2”}' i 2TT = 2Tr}' = 2‘”’.

2ol Lyl ga A 2252 Lo 6 (o Vil LT oy aabally,
Il Lla] i (3] Wadas oY ol daan, Loyl caay 13)
AP UAJ‘YI)MME.&JA.QJ!@:&;PJQAJL&M dls K
gheli&ﬁ'riaﬁdﬁ*ﬁﬂﬂvb#'él%i%ﬂ#‘y «
SS5S s gl dL) ALK el o) a B8 ¥ A Ly )
rLa;_dt;qJ(;,i_J,;Ji_nL: 84l plﬁuﬂl.g_;‘_-,i L ys o u.;m!
2T Gadall sl LS, uéma,,sulsfm Lhaats @l L

B Y Kaa Ul ¥ i 02 e ol aladel gue o s
(-3 S.JL_:I_';.” Q‘Li iLnLl‘.'.-'L:L:il Lﬁi LJLS-':-'T Ji lua.ai.-j c-bz‘_g SJSIJ :ﬁa nQ\ﬁLAl.;n
ULl iy ) Jsadl 3 <<y P de waiad ¥ LISH L
by LISH by 50,5 dl 2las Wi Gasacs, s LSS aal,

(_;l::.ni a:;_]l-.'i

¥4

sl sl stistal
sp3a8 7= 11 daadd Wi

Il

O+1+2+-+-+11=(+1D+(1+10)+(2+9)

+(3+8)+(@+7)+(5+6)

=11 x6=66.

Ja8 0 s =i LS (g5a3 dadlatls gaod)l 1osaall daladl Al 3
- '_— — - - n‘ ) .“ . I
dacy ﬂ_}ma‘gjdstw Al aﬂl}d"‘”b‘sel.?-)\‘” I.JJSJCA.AJ

oy n+l N
SN USI o sanll @ olacll o 1+ 132 ) us (B5E) a pls N
; - P-* i d 18 & 'iuon a |
S LS Laally L ga g ganll sSas Al 3 s Jml
- dagyn dls
i e Laall sla
U G slas] g sl Laalay) syaes @Y dage 4

s o2 b Abuabsl] | asas
PN 8 bl Jundll 3a lasiiw oSy d—uLmJ " ..ruu
oAl Be dbii]l sda e

Lol o Jads Labie g8 Cuall 1igly taeols S Algu LGN Lallise
) ) ) " i & % : i ls
0 b 388 aaly e 05 (A LIS s,

e (95 ga SIS gl alajs O aag aS -A

selaial Za )] o A8 Lies
6S60,000 10 8600 :z  pS6 i el 61
@l Gl 1alatin J:a dasanall LYl Soradilly cuad Ja .
aslitlyy ST claglal dalas Lol o Falod) oda ) u,asbus
t:“" N Ly Loy Glayl Glus JoT 0o 2us Y1 5,501 bauas ‘L‘J"".L
02 Gh3 Chal ga 1 S sgmall 3es plidTulys s o Tas

YA




Lgsblal s dliud 8 ke

A B {.

¢ S

X wpall Jia) Llaall o 13S0s ly2p3 Gadll s 13aly oS1y il
shos iy lya,a Gae Ly of Liiis o585 43 (15S0e welis ol
mas 4S8 Tl e [ BN (N i e BT 8
el

Lgio LST olaadl sl 3 (eSS Il 3a 3 8lgaall alusls i
Al JIn e o953 Al abisad G agill Lo obluall 3 8,000 3
A linayl o 481,810 daadl lpde 3la n 1 g}m

Bolads Bolad (hisall uidte Lol Jas Zulal Lt

T gile 7y el § A0y 0Bgll (o pS =)
zo oo € B A SBsl B e 0S5 gile g Luatsnll Al
& JSall 3 LS J¥ Sl e deguinge SO Buntie wlils e 2o
Geok 0o ol Gde Al il ae B UL A Ge zdl JB5 58 agll

Y o olaladl el ,as
Baslall 5,00 § susly dils ebyas diKa ()
Lgie siual dils 398 ST dals a1 Y (L)

ol dlys daiale o (spile B

b1 ]

ol sunll sl
SLSogill o dala) Jloll (o 1 puadily RS -4

lis Bpdad adlsl (3 Al e sla o sl Pasl e b o 5T B
u.a_mf\.e_n.ndsj ‘w_.JL..u.'!lu_anLe_m«JJ-«_‘uJJ Baaly dals) a=gl
Slis Gadad (Ses AS AJJL:w_m.Idc_u.n_.
"A@Lﬁsafswk@%ﬂeu'uﬂ#d‘um-bf%ﬁﬂ"w‘c—ﬂ
liaw osSu ] inas (cpalll) Gord) o Laofs Glaslusia IEERS
Ny -4 0sS3 cpwlSH ST Hlasl axle S Lagsl Je Jgantls
Legie ol (Sado
)S..muleLuJiu.o_;«ﬂJJ:.c_ab:-wulanuﬂengﬂ
Js_qun_q‘muwmuxmuwm\djm 7 sse &Y Glee Golud
lS—-guidj—f\.gMa:-b.anha)uSngJwPﬂlwtsl
s W{less@a ) ¢ ng)‘wu@g|mﬂu!@m31
e JoF &l pan L pal | o lpagie) 13] asl paAa W Lo Al
sy o oelS 330 Ll 1 i ast o of asast agiel 13)
e Losie 4] Aaadle Luasl) oy daleall saiudiy lgil I Bl
de i Sy sl _;l_-._.a‘:!lua.x_—a.l'ﬂ.m Jl.:.aL;,.nuulS_ll
uumqu;LJmuuiwﬁsmc@uwm Dl g il
iyl sae Ji ks JS 3 Hiale e dasesilan (Jil s
Lﬂquuﬂtuﬂmmm.xﬂj@mm@aﬁJl@mﬁ
(aae oplaul)) dlalas J) Jos2 O3 e il Yy Aole Lo i3
Hsilll oS s 38T Ldaall e iy S31 s X apdl
Jiany g Kugill e u_qutjdsnwmusjj Lglol$s ulaall yuis
N 55505 Gl Jo pgie JS
Joliall allasll tia ols diles Psaes sl pgia anly JS oF ey
ﬂ!@m!m'ﬂumgdm‘wsJLul\Mustdl._qjm
m&dmgmiakdﬂl&hw&lj\@mmb AwlS e

i

L ToYE P ..



bl s Atid 5 e

550 o ST olideling 2 saalls Gl 13] ams sGL1 $haas Ly s
0,88 Lauliill udd e Juaad Lifd

2,4,8,16,32,64, 128,...

oo sae Jil dn ol a5 ey 2 9a BasYl dauliill sigl gl aal)
:ﬂ-LLlL:.LL: L:!a.::\ %;yLa: zo r-L'n__J SIS il

d”=2”—], 'n:]|2|...

oball ol (dals 64 Je gsiny i) ssile gl uablall Laill
G5 Sualiu pgiage (5leSs Losieg gl 3 Busly dilas oy jal agiSas
Sl vae OIS o) Fa olall i glesidl gols ¥ anandl aa
o3 (ey i 30 ) Ly plaald dila 20 ol 8LLLU 3 100 duogull
ol (o ol 3alia dals 64 @13 3L G Gl dage li

Alal) rans LSy olud bl § Ladll g el sia ol a2 5
TR0 o0 | P SO MRS 8 €T VT b ORI D
(raige LS 13) daB3s olusly sl Jidas ST oS dgulae Al
LS b 485k lapddsy olSall Lladll ololll e sl
SBIYI (e degens Martin Gardner yiusls 535k oGS oy J) Ll
gaekal 053 @ olils a3 Luewds Ll 136 Lelglay duslyl
Gla IS pul LSy olils a3 81 ke Luadg @, b, ¢, d aasll Ll
Lubill o Jnaiwi LGS o

a,b,a,c,a,b,a,d,a,b,a,c,a,b,a.

Jurw o Alall sda p2 37 oSLl @ Lasy wlutill e g il 1
wilasl Jo GBlS Zowds clnsdl) tus Laudll 3,bad) 33k JBL
(0 JSa) 1g oladls gU)

LA

ol puadl] sl

g ~asiill (e dan)l ol plad NS (e (sSe pus gan Ll con
Ul s i ool Ge sue J3Taa3 ol elale Lelld @5 S D3 55
(sl (o 1 sae) Bagll

ety oS5l e sae JiT slas] ) zlias Wk dalall Al G
csllal)

sae o3 BLLL cali St o Lgaliia) oy (I Zual i 85
Fid oo — 1) laish sy L cals o Yol elile o s
o alall s gl B M Jia3 ally olils a3 213 UL 3] S
oo ligSe L calis (5S5 am Jiwdil 3 80S) Zila) oy a5 palaliad
sa ol e BLLL T s o o 6 - QI S5l ] Slals 28
A et Y Euan wipllal) GISU 3 S Bl g liSey ol

Taladl o Lgaisiy olils SNAN 250 clpas eble 28kl oL
o] Bye clile SNEN B le il By o] sl Bl

olils a il @3 gl JE Sl Ge sae JSY @y LS LB
daalls colilal) SN ol (5 SlS,aaN e ue JBY a3 LS,
L‘;_JT ualy g - 1+2ay a4 =az+1+az 2o mos E.E_;Lud'u
N aly dils 1ol Bhle Y Lalte By dagais daad) ol
erla= 2 Buius

ap = 1+2dn-1,

i il 7 g Buall Logllall SlS5atl e wse JET ) 505 dn Sea
Bunly &m plas ) gf) a1 = 1 of ualsll o ) 2oa . JaSS
ST Lgawly — Lasall 03a aladiul (Ses (Baslgll dRlatl =3 31, Lal)
:J,H.w de .ap saall LIS aadll olwat — recursion oluwall 3ale)
Az =142%x3 =7 a2 =142x1 = 3:Ji

il Sac) Lauliie Jeo Llias a3 L

Ay = 1 2%T = ]5,...

1,3, %, 15,311,063, 1275

Yy




S Juadl

29! J o> dlnih|

s Sisaaalll a8 55 08 LS liwlall aadse lyud clials l elak
2 Opwiglly SLusbll clale alally Layshy lgeia) duwlsll
= O sl $lgalal ¢ sambia puua¥l fo Gl 13kali s Susie
Slecall) dasslall waalalls Sl Glaks Losie 1S audiud ¥ duwlall
sl panl sy Sl e o i, ol (il

OSas oluali,ll Guge @ puly Glas e Luwladl ¥ Jlanial
palaill G OY L e dadall sla Dieladl) Adeadl (aeE o
oalis ui | Sladall Lgaladial,

gl Jass gl g duawlad) T alodsny ,_-‘:ﬁi sl 59
O bas G dlule ) cnalds L gl Guslall § olusb)l N
lis Lgie sl 391 de of cluablyll Glus ge oA - PN
Joadl ok ool sosall B33 3 Joall ity adadll Sl
padiaall Gl dule dilie Jsie J) o5 Y cels Lo Saas (gpull
Bale dlass of Laysliy syl e eob ¥ of Mol L3S, dewlall BS0
Bohad o ST ) plin3 Alle Uo o 0l pdy Gusl, padll e
Banlg

3 uagd S LG GlasS 3 Jal cJuadll Jia dd clld aey

lin & 5,55 wotl ol Ciguw elld Jadyy Auwlall Y aladil

e anl L3sS 3 e Lghulse aall LGN 4 deganll auy SIS

oxdsnill ol

abacabadﬂb
|||||_F"'|

1=
=y
]
=
2

o Ki
1oadsla jaal Jilhs 5 aalsl dus onadl dI Slundl e 153 13)
Lsls; 8,0l AR Ll L8N Guis E ol 1Say b dalad bl
oA el e o) G eliiie Jobas Laas ols¥l By & sia Jie
pgill LAae Lls (5S5 lly dlagll pl

A3



.'—-—‘ﬁ

,_.....'.il Jem dlahall

Lpasss o gl Cpilly oaba¥l algy La 1006 Alhadl o £ 2l |
0sSs ol oSas ol e Joladll e pus Lagdl
Osobuae (a3 aasdl slilee ¢l ja) gabaiad L ) Al
O Lowladl oMY Jgls Sa onace el gl Lake 4
A8y sl pabsian ¥ g3l Slusb,ll A Jalall e 2l 10
ousaldll aludsil o Yals ST liny dasais disbay 401 adbhda! 4
Sl b sag Y e
dl Lo Gkt cluball dhwly Lol shacdl an fulaill
Aalell § 4] Bls @ sl L 5lam an 1

"L W ¥ ]

> ol ls doggda (<GS L‘_,T oaa Lebtas i LA N sy

(W

Aalaall JloaN1 3 d85 Lgaa Jalati )yl
Lsall LU 28l Cigay cans SUglasdl Gsad dalay a4
O plaadl as Gl aa S Jheall addgs alaiy sl L0
ol oo Layags ol Aoiill LIS audgll Galaad Gaaly, Ll oilia
pli,] 2l o Alsball SULull o degana Jiad Y ool (4l
lidae 2las S ol Jusles (pe degasa Jil ) el

.(_;JLn.ii shanadly a5l Al

shal oo SaB da peall idsaal I s Jf bk Ligaa
pend Wie 10 3a manll Jglas dijae ) 2Uad pandl wisla
O sy Agslall puiiyy 9+ 7 g b Tigas s 59 1 17 cyuall
.L;A;,f.i.m?,@_‘n:‘sﬁh:.;gl;1()03_1.__,,._..111.,“.
b «a gsena Legsls Oy axb wa+b Glosall duilly)
Iél(-b&cﬂfwcgﬁuuug%JdaJl eati Al Le lage ndb Jambans
Sule] J] shudiw Wil (Qli gl ge wpally mandl Lia e ol
JS D Lagala
pold S A5 s Bl e Lol dcgandl o 1l
wie Mad ciad IS Z8lhall ans dla G Sal He Yooluall

v

ol gl olaialy

o Bglle Albus ¢ sSi Lladl B G o piolly (231l Al
Zwlall DY (5,0 Lila Je ali Y

O N . B P B
o B Juady Lo 1SSy cogise it il Lasyy o diall pusll
G Bxe aS (JUN Juw de GaSay b S Yo g riall sl
$2 Zagall dadll G Yas 66.7%

Solualls agis o antaiu o GuusYl (e 13K

i) ol YT ) sl Mis cas golall ol
Lraoladll Clall aluasil Viga 3odiul [ suSH Glusd JolSI agdll
laluiie aud Lo e palil) o,all 3 iasSs JI55 Lo colS 5 pusll
o oS aeas Al dbluy (oo nth Farey Series &gl (g8
Wi (gueliad i Ly 1 Yo w35 Y Lglalie Sum aalys Sdus

Alulail) on Luoldll (g b Alualudie

Lwnigl day &N Lpall oalall Bale @pd oiluluds
Je oluabll slale jae of ad Blsgll (e olusly, plle LgidaSay
SIS Slualll alal bty AL bl 13a dlal G seaall e
Lllsil Al slowdl o1 gan @ as cpoall 85500 Losus Ajies
Saw ) Haros Gugsla s g o VALY ale o niile Jsl @i (g
Lle e Layl s Lgd g0 20

Lasy) paadt shya] Gstslas opall JUALYI Liaas sa) (Bl U agas
i0slsis pag (U sgalls G I

lis &iyee bis cud, Gl 13) $1as aladl dalsy GI 15U
eawladl A alodiel pbiwl olyall

) B



J}a&i g il

C_L-AJ.H I:!.GJ P—ﬂ] L}ma-iﬂ ;Tl_ﬂ%_ﬂ -‘3.:!31_11.\_1.” 3 Y VP P Y odyal
[;;L_é (e J-u.xs_\ a—_IJLI.I.I.L‘ JJ.A.A.\S..” O Jac L‘:h dgmg g Wl J
‘J.Cj ENTS J_‘&‘i J\Ai.a] 4_5! u_.\.z_“s RV nj\.al_.x._).l.li }-\.u‘_;n 9 ld"' Ladid inly
@il pauny Sl dade Jiud sue Jly ol oy il Ll
B eaSl JBU Javw Je aalghl p2 dAde Jole gl Laghay gly

L‘J‘A.j .L-):zju.\s_u SJ\QJA.L‘F 5‘)‘_941_‘1” g.na LJ“’ (:g‘l -=: Jl j\ﬂjtg._‘l L-nﬂi-- |1'.
J.‘l.u::‘i Egjas L@_v&}] shm}ﬂ! w9 B_,.g_u.u J:\Si afalai] 5)};4'1” I,.l vl
@L‘l.” Jj.mﬂ forps \:J:._I o rlﬂu-, Lisiig
oilall G cdaasll b

PR

a c

E = J < ad = bc.
(- sa5s o Basly ol pgually 880 158 ool z 9030 aganll)
sslon al il Cosll Al S 13 Lo HLaal LiSey ael JSi

'gl.bl.a:l.“ ;._.:JJ—\:Q..H f\!._i;:.:l.u.ll__l _)—""'i 1}-..'.

% < — < ad < bc.

=5

saall J) s Ll gsled sl e J3T = gsludll aue 55e, B5S3l)
Udasienl 13] Lol dnanos 5 9ull 5,180 @ Baeldll (gpoaal) 3 ol
Jis sbulall (N dauas sseldll > g > ol i< e Baaly b

Lylall e 5ol LiSars dimge aluel bl By o ps 3] oo LS
e bl saall 3 ZLal) ok oo pds Z5 Toliall J) gl G S

W

<

~l| w1

< 14 < 15.

Lagasb s oo Sl pant dale Bucls slae] WiSay audg @ (Y o0
AAde alie Lag) guglute (ol Heusll Ge (a5l Ll G §

¥4

opalsail) sl

Sy e Gl .10 Guladl aladiiawl B8 Leste oluwall ;sks dylay
alas J] daladl N5 e s Blie b SISt soly) pasas
(SN Al LE1 G508 LS o) — 10 ) wrally pand) Jslus
Lgladas) a3l o pally pandl bis Lual oS!

e S N laay 112 s o pall Jslos Lulys Je il 55
(Bd] o sy cpal oy (Ol agiall) 12 Guludl L) pubiall ol
I Lgaslaa) Luand 13a 1S elas 12X 12 Ja o pall Juals (g
L0 J5T cenvanl el13 Jaad daall o] (e adsll oI 1615 L B S1AM

oo SSH ehal daalill e wnde e J) slae¥l agd Jal 0
Jguoall Ls5lall 5,Lgll ok oS0 calgll o gidl o Loyl el luua)
iy el o (gola¥l B oy Elun ) lalaally oL Lgsle
WJalaill (o g il uis Yo skl LI sbuabll S Lgiallas 3
B3 J) llall pliny o5 (o sdunla slael a Yas B 5009 sl
Al danb o Joladll 13 35S ia oluall § Ll dalal

dlsall LibEiwll aislall JS) Lde dAs obwladl o] ase
s3SI e Jolaill Yo 02506 055 O s pazadll Yo Bapanl
s Ll olbslSa] bl 5% (S

sele o sLa¥l sdgl claslall wauadl 1558 Gud LUK 1ia -

o Bl 0555 of ) iy g gudsll oo Bad Jp8Y Linydll oda
sLa¥ Belys — Jundll s 3L 8ebydl dlgeal o ugly G susil Olus
el ausl o Jof a5 Loy LAL;;E_,;M;J_[,Q sles pandll Lgalay 3
oS! ol Blalis

3] sl glus e daualy 555 ol sl Glus
oo ol Je af itmd gLl JI a3 opduas U] caud 8aS oy gual
S e gluia #3a] Wiey Lagils Slalide 55 § psgde o

aill gluie Ll Jslie A56lS5e 1Sy 3,5, 5000 s
(g€l dalie jauk 25 1 o ol s 18] 9 Guls e 13 T G

YA




S — T
T

sgesdl g ddadl

E_\lAJanw‘J:I.EJA‘_QLQLCQJJJ!;\,J. ‘,u.n”I,,'.. ,l[_,ll

4l ggus 90 A S Sall e Y

,51 E:)'i | 34 {

A2 4”2 8

Bay closb,ll ol 3aly dis Lguase o dole i dgay
S wie 155 Sl @ sLaiadl Jgull e Gl ooy Agalagiatl Nyl
de aall sl e sse o olaadl el O B0 S i
Jinad Loaay dila] oo bl tonall Lulae clia) ad s
o pall daghi o
asins clld Jala Lo WL Loyl e pansall Qi bl
YW sz po ApuSe 2500 ) o Lo Bogpd 6 e il
do Jsoall sie aglis ¥ LN o) BT wll Joliia ) dula
Jas Lo Jlad Trals Qe Had 550 L Hul daaaaall 4l )
aclue waall alaall (Say Ua Zysllall 2 olghill hieyy
caad 13 1 ine Ll suSl ol Luels ol 55 ey b0l
3ol e d J) Lol pad Lgba US5 sladl) p8080 (o 1]
0] ol Lsluall pladll oy bl ] B8 L Ll 4|

111
b d bd

dolall Baclill Jo Juoas €5 @ cpbanadl G 13m Ly il

[ - . = ~ | 4 : -
f_ii g dowdll logacy Lgia o asl an n Jje d<as ! i‘--"""'1 e
(il Laag L LugSall 3 Slail)

a. c _a E_Ei
b d b ¢ bc

algaill olualbll

M bd e Janis Ga guelill Opdy sulag] oS bl plall

s 6 ad ¢ bc

:L.al'c‘-j'm“n‘i_::'!:?'f_f:m

@ a_d+b_c_adrbc_
b~d bd bd  bd

(1)

.J:L‘j B uerj_;aL _:f.oj ‘Q_I-L:‘LH.I:!\B ‘UA'EL‘ _9il Jf\b gJJS s SJLZT.'?‘
e bl paias ¥ a3 L3l Dla) oS LSl dagais Sacldll oda

B Leapluatal Sy Cpateatll Sa gt 2
17

l g_1><9+2><ﬁ 9_+12

2
679" 6x9 54 54 18
Sre JS 3 LY et SN (1) Jie Bucli ssay Guuadaldl Oe
A Sleslall guan ggind (1) bl § .l Yo lasle dlia U
e pd Lo pads Jlo 35 08 LSt o susSl gk BLAY Lgalias
ADolaall Ll 3,880 agdy ol Sus g suasll Yo
Cen] L1 Jia3 ¥ Bueldl (06 suas U Ladls Lajliel (S
oo sl Juadlil os< upall e g seas Yo Jpandl G5k
bd oyl Jusls .d saally b saall Caeline gl oA plis Jaf
asaall Je anly J8 55080l pud 43 d D Gasaall delide o
cwlill 5o h s G Gal) e e Jiosd piusll elial) s
Juodll 3 s oo w3l aaih Giswy «d b e S 4SY) SRl
5o ide alie Hiusl o8 ey 3 oo h Zad Golad) WEs & gl
8 Gy 1T S 6.X3 =18

2 3 4 _7
18"

l+ = o
6 9 18 18

NSy bl VS i Aol dgran e Jgul souS)) b
i ¥ i dle Jiass @il) lsall 5,31 85e L opelall
5 9 45 3

_X —
12 1

)~ 120 8



23Sl Jaa AEET)

1 ook o aSH 380 e Lsllall Juladll J) 3 (gu%s g
Ti0 e hond Cigw § AL 1as e 2ok o8 g SUI Je Juans

9 1 1

20 -3 797 180°
SSI olull J) gasy Y plie pusSan ST 2okt adiall agill 1ia
3 5 LS LSall Baagll 5aS o dalile padl J) LIS a3 ¥ B
55 =5+ 5 0¥ JBU lis
oxasdl oAbl sy Coa
Bangll jsuS o SV ¢ geasS Lehs
lgie S (dasadll ASaM oda Lgahd A o dAelS degeas
S 1 9a Lgia aaly baanl gl s clusl il elale g las all L
duaill 3138 e cuad gu Siae S o siusl ugSae ST uss
i iatla day,kll sda o Cisnd GBS el S5l pe puela]
S 5o dandd (SUI Eus dla s ] Jgeasl) con dlaadl ods g0
SlusSall 25k 3 salawiy dul Sasy ¥ 46 13s G Hguaill o Basy
dioill 3 (550 gy S ool A ) S5 SW N )
oo Jil sl Mg seneS LSl LIS (Say B gl S o oualad!
Aalal) suagll ) gus

IS LU eliay By — 735

~1je

Sy pmisall ) el laus § Ssaas 13ke

LiSas dncje clalill dakiae HeuSH Go sue e Lgiadl abpuall
sy 1iay sl JSI WAL alall slasls clelill 355 ae Jalaill
i s ol bl e oS dals Ahe Gl pe Jolaally L
elginl Li€ar amgs ¥ aSEIL . 5uSh auaal dide aaly alis
S oase Ge LS lia &l HeuSl ) s ealll Lsaiall sis

&Y

——1

ol padndll sl 1

Liaws ‘Ll; : (_;l L e li! A llJ Vil ,‘-" L pulae asal)) dalae Jass Slad Lia

o h il i

Ml § ol ga halaall o pd Juale 1 gl

of s ¥ e a1 ias Le G gl dad (b clld pay
u;L":H S ety Bacld Gl a0 3 La JS cpaadt G gaskaians o el
::;LLMM Jand ddyle Jundl diaele ally Lo wopall Llany od @b
G e U dlall U ) Battiy 6 ile dawdlly pois ) 9o daiie
dislud! Baclally dainy 05 Lo 9o

a m | I b La f‘_uli_n

."'a.n'.nH,.,,.I..."'L i LP

v A

/

A |

4 3 S S wpds dldy Jaal it 3 alalt sl alisd

:);\_‘l_u "J )"“f"-‘“ dard 1.'. W | 1 ) g Al g A .1,.-“ Y Y _.-\‘nll:

B PRU Y | [y (oS G D DRSO T

L I =
L‘J:i.:ljl Cy_\:if..:)lil elodas el 3 1,“.'1 AL PO VP ) | RPN alasiwl
ll}a;_fi tLG_-l';I ol y i _,l” [ II Jia LiIndt Fractiom g N & . g i.’_..‘l el
O oo piolls paingl pudi J cilS g) Lat G e guSh ) SB30 oa

ol saydl SIS K

ihu,i. -I.] (Y} g 1,.} II | I“ } .,-..Hn . L Yo !9;\_{. Nl:’

(poidanius o Al } + 5 90 gual
6 LS Shall e Ja iladadae Uda J) ool Js L) Je oia
§dalinn jyuts bamg p gama JS8 Je 150 g0 als Jad s
Loy o) aodi chpw e Jpasdl 5l (gusly pad L
PV SRR T TP, Pt { Y| RPN 7 -9 PSS | B 4 - 11 5%

Alaall s panaly Ul e Gl uis Jasl diSas jgusS



sl Jo dREs

LUS LoVl oo 550 Lo W olld pay - Sl Gadall e JuSasll
3908 Thd adl gy A0 e S Figacili LA R
7356 o Jlaiie pa Jolass ebil LIl o yaay W33 63 8, all ye Y
s g 0 o sladM gl Jiall Joa s JS Liagd 13

1 10 e 580 Je 5555 Bgeu elldl .‘.L-_H-E;j&uj\ Juiaill agis
LS 5l S 8o o S (S 3 suall s ulidl) suall
Jia of oSar 4l ialas LS Lgmsmin Gaase o LS Glis Yol
oudd Jo blias 5,31 850 Mie J 5 cwaall uis Glakall o) sl
s e ¥ gl Jiaill Alls 3 epd ra «pidliaa (3R slay saall
Sas 8900 bl J) plilly bl (o JS Laisly zlesyl (e g 53l
oud by @ sus  Bypall yo S S § ol saall S
Lwlidll alaell @ <Sanll Biay ellisg Laslgll ,u_dm Jole Lagia

Alall &gl Lgale Juans 3 5 5eS) pran degana LSS
Loyl S e S By § ol saall S Lasie &aay ke
dag tus g e sue gl e e sae Yo LSl Juass W o
J) iy sl § Fiane ai ans g ¥ La ) 55,5500 ol 1 B

BN pasy o] QBN (e 035 5315 sl 358 Ay pungs ol

2 o : ! | o g
3 =0.666... = 0.6, > =0.142857142857 ... = 0.142857,
1 ; .

57 = 0:041666... = 0.0416, 11—7 = 0.0588235294117647.

1205 Jia galaill elilinal aa oo i G0l ada3 a3

e Gul 13ay Ligiill & sl J.?-"‘SJ{J‘U = 0.375,

Lols odls wyme bis oo ol Jie Lgull Zigdiall gl
dals ungi ¥ auall Slg § = 037505 § = 0.50 of aely ol Sal
Al sda ;{,1 <l L)

Cralpail] sl

Glas of 5o asns @il Gaill (Jls & Yo Bange Liasley sus
sine pd g dale Ly — Lgia tia Aasudl > — 5 suSll

Alsladl odg) sl Cishll § = 033333, oF alay Lo)E paeal!
Ll Je ssing el Skl Lain ygole S 4] sdbaran 355 Jiay
3ol Lopal 13a daedy al 13 a8 J) et Dlee @ — Ll
1= 0.99999... i Je Juaais 3 3 Aoladl

1sis selall 1ia wad ¥ Lulill cusy ST (s s aags
oo Lo diyhas Jil el oI T e Ganany glaiad) § Oges
Glad 585 aestl Jiudl tia oo LlaY) $aSs Jal sJlwls astglt
el oSy ol saall Gaws 3 saall Jia3 0.99999... ol AL
B dana ale oS Lia iuall § Laliie Ll bis uads
REPIREN P E.f-i‘Jl:;.a Giuw sde amga ¥ — ssall s Jie aags Y S
oS saall ol — Jib e alaadi 593 a3 el el dgalya 3 st
glesdl il s ol af 0Gaae OOjge 3 g ple it ARl
5m 2364 Jia (5l I O ga cliiddl (o dadi anly poas as gt
' Lol 236309999 . (g shuall saadl (g gbus i

(s riall Lliiasy Lolaedl | puhl oo Alall Dby Jf Lgeas Lia
Slacdl aladiawly dasll ol hds sian gad sl oladl e
3 Lanlus sl gt Gl 5 dBay Lgie alS35 Cigany Luds pga dullall
JL syl 8 Lo yal Liaias 3 ol (yag o5 piandl Jaliaid) dd s

S daEall pdy baiadl alietl g o Oleys an g
Al g % e plall o sheal bl Sas puSH 9o il

oy Ul Sl Laalglly iuall oo 13lael Jias 5 guStl 03a JS
Loy Ulstl o2 Jio @ - Glaia e us o 20 Jie alio o A<
Ul 03 3 90 S o 9028 pusll oo aaill LSy alall Yo bl
SO sl S i S dasiy pusas S3e e (555 58y 2y
plasiul Jads Gl o5 ey sbluadl @ daladiul sie aeje Sl

£



syasSdl g daaaall

Oluadl 1ia 1SS Lale € a4l dieliad dadill sda oo 2 (gglus
:L}LLLAQ:LE-SJ:IJL =lye .]c.__:.uu.“

= 0.83.

=3 % ]

35 g ie )3 S gal wie ¥l Bllse Dla) Y LS
ol Ggtia G e 1S o550

O as Lewdll 3 Aaye S aay LI oL gt oS5 ol 13)
¥yl e -1 dba o Lag 108, e 1 A ] SuSo
Jlds¥ n clshall e Lo olSe & 583 o wan S Gl Las
e Bo9all pudd SIS o Ganae Wk L0 8yell SLI ek o
sl SBLI il 435 Lub 3,540l sda aaalls L‘.;.d sl Sl
8 J) 8Lt o3a § Liady B GyeSiy At Bpall 5,5

Gie Ll Al SSall Slaall aBie & e S s 3 Miad
dowd Wi Lg_a_m; J.Gj:u aoblly 6 Jl 1 olasYl o dawdll el
iy 1,3,2,8,4;5,1,3/2,8,4,5; Ly 3 _,;@ By F e 1
.{;gn,“l)s;nam;;ia.@;ﬂ

Jsaaldl LY Gaskall e 32 Lady J¥ Jlgadl pe uas 13a
DS GBS Jska o5 nt 58 alal) oIS 1] §,1S50 A5 gl Lo il
oans 3 ek oSall gaf Jobdl 13 =1 Y Je oS
SISaH) ga ALKH ALS Job 17 of 7 Lgalia 3l puSH — LY
e i A daaw e i, 1 18 1 8 csith g o
il S 5 s B WS Gud auagll JisaY sie 3 s K
73 = 0.076923 ISy 2 s Lelghs A5 a5 77 = 0.09 :Uls) lse
Jaall A 7 A Jolall e i3SI ollia hads 6 Leloh A5S oy
r ol Jide Jalo lagin gul ny m celile 2 gl g,-m
(31 3ok lghuny (Sas Lguids ¥ da M Yo puly M Yo S

iv

lgpuadll obualy)l
leae Lay! gty S Al e waall dlia

SN cueal LS & plie ol)1SS U Lwldll slacyl &35 al (V)

Saiia (500 S ) g5 Al alacil 6T (Y)

§ g rtall olsSall 3 LSl QS Jsb e JU ol (S 3be (Y)

1 ._,;a,u'.J.c ol LSEN A Jlelal daball Lag M BN 3 (£)
135 § S d) 5850 g riie sae S Jysas oSadl 165 15 65
§ass oK

e Lkl Juasll e 5 S0s Srie 3ac dl s9usSdl (go55 sl a5 ,al
s e sue J) 3 e S Jagadl Lgialas (A Aayslall df 603!

5 .
= = 0:8333...=0.83.

]
o i3 Jadl gialas a0 2y bl
(saly oo T Sl 51 J) 8,LE3) L0 LS5 I35 e 2ST6 (V)
.5 Liag

B

5sSa 6 de 50 dewdas 50 x ) Ll 5 Lalle L) La Sus Lo
] S il g = e
Lewd (Sas U1 Lag o1 — Jiass 2 Sllly (bl 15 Sazs) 8 Jba
Aawdll e LGN 85kl L_g 20 X l'tlan la)liaels 6 Yo LS.)-"J 82 iy
Joall 3 Laiuiy o = 0.83 + (155 = 6) of Ll A=yl ada §
1] BLI 5sSs o Al sda 3 Lok a8kl udty LI 3s Je
Silsdl JS o Jls &1 e ol J) seid Ldaall o6 3 Gay hiue

£k




sl Jgs dnaaly

g ek iy ) Ly (200 = 23 X 52) 5 .2 slas¥l o pi
Aagiie e [ gul ot )

Srguall Jo M SIS 3] iy 3] (g e Jifas o) )
Jiols 58 Sl alie IS 3] bdgy 13) o &l an = 2450
Las 25 8,50 Jo ololill Ll g5iay 13a) .55 25 s

(5 o 15 Jie his 55 i

osbal 8 Eua (10 saall Jalge LN Lals sluel o 55 2 olacdl
Juad gl gulalll pdy Gy LS 13 sesssad g_m alac¥l allss
3 uladl dls (3 Miad e L jiaty Chgu dugiill 4 sl 5
0.1 5o alialy LSV § diie jus § stu_a (sl Mu g yaa)
AX 5 ouds 1 X 3 gm | GINEN

Grhe S gl i B pagl g @.bﬂ i3l ) I s
3 Lol alsd ¥ Ll gany Loladl umil sl .gule uS J] Sk
pany &S5 Lay Ao Lk L] Sus Jadll e Tang gl
Ay bl pas gl Ll () g ALY

ooy cdaall G s a8 ey 2 ga ¥ A Joks 0.63 e Lies
dl 4% ls o5 G 0.63 = 0.6363 (J .10° =100 & @ — o
el udd sl al waadl saall s o)) s 3,541 .100a = 63.63
Oe A ks 100a = 63 +a ium laa .a saall & pdall Lo¥all aa
Sbaiayl uay dilgill 3 a = §5 01 &1 99a = 63 e Juasns o bl

£

0.63 = 1

—

oLy LaE) el aodiel eludiy lis e Lass oyad of Juaddl e
(1000 & o pall Lis zl3a3) 0.18 = 5,0.037 = 5 ]

€4

oalpnall claaly

oo e ple O aap ¥ AT S LS dan e ol LSy
N odasd e ¥

J) g5 Al sl o Lisal S 15l (o33 Lalill e
L2 0.5 o alas g Salaall @ Aggun ST oo dagiia &y e g
138 . goaall Liallas (bl go9 (10 suall Jalse 55 2 ol o3 = 0.2
IS &5 Taiilly Lao Lags nd BiSas pugiie O e Gpaue B33
53T Ggite G e

oli s & BB sually ¥ oal g saall SIS 13 S s
Bk Dustall QBB a8 o ST 4 s B ol sl
L e oSLel iy gt 2l Gly 0.202%0.01744 = 0.00352288
193 ‘_,,,\‘aLLDL;J_w. @Ol el Jo SRy r+s=3+5=8:
Miad die (5 ke Jhad 4 G sSaw
40.= 2% 5 | =igops, L= 2%, -'_ = 0.0625.

' 40 16

Lgiie Lil o sSam diie st ) cicline 1 360 5o Lo o]
sans il g pball Sl G of i @ ol g = 0.175 Maad
a2 ) Lo phall Tl o Gkl g i) o il e

L] e o) Bl G (0025%2 =0.5 8is dguoiite 48 @l 5a

NS 0 saal) (538 Mﬁnfﬁa)}m‘_}_c i)}i

255 ol

1000 200"
: 90 il JBI 1aa &

1000 = 10X 10X 10=2x5%X2x5x2x%x5=2%x5%

A



oSl J g dBaBal)

Bady lgae i3] Ll s Guobadl 580 3 onSosetiaall o) Wy
Jad 3 Lk Toaand 15350 ol agsl uS5U G V2 s alael ol
lalins Las S 8 0um Jo v2 LIS ey af 13 elld JS say .elia)

G-

Ry

g waiel auwlall BiSse ol jsuSll JpSas JYA Lagd &
I3gly -4l (s e s alanl oSl 13) Bidia 0S5 uall of Jois 1 SY
SSLHI e sae Y al el Sall olay) LS 4 JBada sue V2 ol
saalt aaly 5 ey 12 <2 <22 «U&.;.:@i@ : SIS & pall
o @l 25 1 om aly V2 sadl o (T 1< V2 <2 Qf@ﬂfm
g Juaniy 142 =1.96 <2 <2.25 = 1.5% i a3 o8 V2 = 1.
(gl lllly AGH ISl sl sigs et 14 < V2 <15
Jiag 1.414 < V2 < 14155 1.41 < V2 < 1.42 e 3iaiy

KPS [ IO, 3 (15 ! OSLYl suad sgas ua s ¥ Luludl 3
o B e ais sae sa V2 Ol J) 505 SEl G WEs s a5 (yag V2
glaiay 5L KT 55b uagd SBU) L ulid A& saadl fia o] ks
(88 s il IS ity i) Lk (e Eaas Al 530!

158 130 e sl agaad oo al oy selaall o udiel (lelE o
Lilaall fin Bagana e dalee (& 803 4 paaly Lnlualy G giads
dlae JNa au3 @3l el O Iolidy o) agd] IS Lead Lawais) 3l
A Dolall ralial olac) BISe pudly aialaw Ligiie b Lulus
Ll V2 3 Tgaiiel el pag . agibudd 3 gl jas alSy Lo Lyl
S 4 iae 13 13ue oIS V2 gl Ll ke daBias Gl oS
(a2 (A8 J] plas agi sl o paly 40 5SS

gl B aBe ) e Ahven dBBa o &sEl8 L,k
c s sisll Jsb 05 by a o el guiladl Jibi cols 13)

a=>b=1 6313 Lola &JL;&_; A%+ b? = c? a3 Lilaall
JsbY oladl Gls a3 (pa .c3=_12+13=1+1=z&¢m

o\

Ul sdn Fy -4 = 0.27 Jlo 320 Loie Helu b s

d0a = 2.7 Jo Juoail Las 10 @ k_,,p-\u sliag &b Gay 1 - |
9a =2.7 - 0.27 Je Juasd gkl

ALl g L,.Ldt Ol s oLglada gloaadl 85l sl

dslas Jeo Jgaasll I()du«_qj.!gﬂ oras Oa=27-02=25
_}'[" = 15 Lgaey 90a =25 L;l dainin 131ac G55
$0.583 = 5 of el :do,mall o,30 Alue
S5) 5K g be S Bypo & S ol el iy i3 G
as coSalls GuSally (Alundll sda § a8 Ligiall & phall ) gust) o)
o Ladad 5,,S500 & pdall ) guaSily Luawladll slacll o Hlali alao) i
saadl JEL Jsiw Joab (85500 crand & e puis alaa] Jgaal!

M=

B (L 1000000 1aon0 o000l

it 15 5S5e G ptie 1S Gl 553 igs ptuad) clydl) Nigh basi sy

-CJ::-—_IA-MQ Opdas Ow E_L.u.l_ﬁ- ‘l:l._!ljlll'x Lyan P | I T I Y saad £ 4
L‘tha:l] EL:-. J.e_._u_“ BEY) -‘J—.:u..l__LE ne e Ly Ly daad o Jle alisy
0.12345G7R0101 11213100510, aaadb 15U (550 .-.‘ el an Slad

':I,_..lnu prb b

duwaigll ‘_‘; dwbaal) ok

Lelial wie pualy baad Lgd ol chiwls Je slacl audgs caaall o
(S L pSE ey by saadl 13 /2 - LA T2 e b
SN ABS Jgle osS0 a3 ¢, S0 (5 ke Jm, d guad V2 5l Gigas
SLA e Osale was i daw ¥ LSS Ol Sl @B e olie @
ety JS o Bawlis aae (550 08 sgonl Byl & il



osesl Jga dBuaall

G bl Yo AB I sluse Sk sl (5580 350 lasdll pudial
BN Gul N g8 oAl lig) Aoty F Lslgall A sus Dy B
Sopelind L,k ey LBE)y LAB) pliladl sna oSN ailiall
2 = (AE)

oot bl KE Ak cke s a2 sae V2 of dads
sl iy Yas Jadll of Bill clusgd oo pamill Gans dliag
LB &l LAY

Syn 98 &S] Gumy (LpSE Ayl D)lie ilais s sGa 1
25 Y panill sds saval oaiall GV Jladl G pae Jf Lliag 3
Al Y

goliel af Bygua o VZ LS Jaatill o BU g5 Les
Basd 8 elll e peSal) paoR igw (ool slul pudius Cigw
3 Lo, Lae

JZ:%L,LQ‘J.;,Q;_‘; \afﬁzﬁéﬁtﬁh.bja@dﬂm{}ah%ﬁ

:."i T
[SLETY
2b° = a°.

a% &5 ey o2g) dae 6l (6 2 saall Cieliaa il Gyl ] LaaY
(295 dae Ladl o

1 ord disls) a5 sue Lguds a K;'*—*;:WLJ 12y
a® ol l;._b_é lGae a oK 13ls s3958 due l:a_gi 58 (noand Cpoac
(G 5 sSes

e dde € Guas d — 20 Jlaiwl (Sey a3 (e

OB Lgies

2b% = (Ze) x(2e) =4e2,

oy

VS

s K3 San BBl 13 Jia o lgale o auligll € = V2 g0 &BL G
aladioly Abslun o gyl o Jshll (ubdl Slea pladial gso
V2 Jie oSl saadl o1 G 1is aasli 3 olasdy desiie dils
il TLaal 13 8gs0ely (gale dsags alals

a5Laa] oSa @ sue ol e W2 oaall Lady AS 5 Lges
Bamsl sLaeS lgllaniud dasiiue dakd (ol duagleay — 4l Jay
s oLl ey A Zuslisll Sllaal) o Gegane ngi — ool
Gls syme b Al Srlme crwd) daiiwe Bl aludswl
osSala skl Ll ,a] Aaaiie dalad ) 0585 lass (depiiue
S dile oByS3 @il olall (gslully Lol ESLN S
galall sk of G pilall gsluall SBl) JEIS et il
(O slaia Ll Gl slsN @8 Geg b gludia

Bus oS lgasaiadl By A olleal) Lgly dasiiull dakadll cuael 13)
asaadl Hlasill audialy B dga (o deaiiall daladll se . Jobll ©)be
Jslall uii Legd sSs BC s AB 5 &uaa B il tnas Je C aaiill
N JEA § LS

Oy A Aadill La3S e 850 (gl e dabad puly Hlasall sl
g SN .C AR 5o pgill Gudd Jadl lapdll dadi puss
pblall dhis o D s Tl K31 5B A Jiwly Jol plablis
A Dgly oo ABD Ll Bl D JI B e bl pul B el

oY




ssuSHl J s didall
X 0 dl 03T 850 b i 138 03§ Gl 15ae 550 o oS
:(t_‘.‘_,-\c‘\.l'i et Lwbigll slacNl i E.]e..ﬁ_'l_ﬂ) wolid sae

¢ Q.c_b_c

B
b d “Ta d ad

9
Il
|
l

2 sl o (5 8 onall) Py (1 gans) 1+ V2 olacll ol Jlie
V2 Ll aue Jo 1ilade) Luwlis

Opeslid i (psse pas Tia (<ALl e 46 QBaNMAL yandl s ull
Olase V25 2V2 e Lewlis Dla] de Juoady Lags pi .9{ (9o
Akl udiyy 2V2X V2 =2x2 =4 <) gpals a8 plase
2 lagegane winge ulid pd sue LaadMS V25212

peld 2 Gaose dla o olSY 4880 das sa g Ale Y
Lol e pd ol o 130 ol g Lanlid ae 055 @b of sum by a
Asbo pans Yol WSO Ciga s by a sl sla) pubsius o)
lacyl 558

sdasolaBll pe laclg coslais yLe glif ¢ puul

ol o eland 13] sl s .a® x a™ = @™ g Gl onlss Jof
Miad e pall Juals @ Jolgall sse ga m Gy 1

2
alxa’=(axa)x(@axaxa),

oudis ol e 243 =5 dwil § qyprde @ G A liag
rddadl JYa o puad SBN Gelall Gae slag) LSy das bl
ey AL gnem

@

5 -
—as

(axaxaxaxa) i
(axa) -

ra|

[
a

a0

Ol gadll cbasbll

b2 =2¢% i ye Juass Aslall sda Gk (e 2 JdAal) saall (Bdas
(Lol Ghil) puds pladiwl Sdeslall dgruall L5, gabiud Ja
l3a (S .oms) sde 5o @ Jie Bl b ol gt Ll Sus LS
Ll aJs_a-L_si ke Jole Lagin sl b @ o ool 2,80 sl
2 suad Ciclisa by a e ¥S o oas BbIA dam J) ol V2=
oS Byia e V2 LS oS ¥ aly R O (spm 5L W G o
i V2 LS Sall o 1 palill Junill 3 sl Cipa . gulise
A5 oa Se
&l olay his oda g gl lis e 2560 alas Boasll @lbusl
3 sloall daamall lae¥) o Loidl Spae Ge ST alall G aags
pelel Bud SIS 03 Gy eb IS (ssin hali pla ikle Gsb
Al JI5s ¥ agilaiine oSl i1 Buaadl SLLASY o 85050
i) Gans CaBsll Naa oS (pSll ALIS Bypue e Osiam Gpdll La
his o ye0)) alall Baaae Lily> o> ans Bye cdule Buclwll e el
o a3 9y pilye g Basaall LIS lgalsy Gulll (2wl Lesis
o Ly =5lS ey Aaalal) 515 dgay e Gslais Lo S J) Aol

tj c_“;i;l‘uj oy =bigadl i caslg Gul:a:q e Jae AasT §yas
u%I .']S.qwl) t:._?JJL._E e laae X L‘J-‘ Ro-gr-t :L!_mL'.G.H ne A 1598 W

oeSall Ban 13) 4l La) oolid e 1ue (5% X + § aaadl ols Bl

e @ {ba;.q_d}_

x= d b  bd !

I..i.!._‘l.:k:! cﬂé"—"‘” ,_,,um té‘“l:‘j ):-‘\.f- laae X ‘_J.a_).ﬂ.l Ux_":_-ﬂ_\.n ‘t_s“"@ J4c gihg
wpall fals ol Siall el a Uk L qulid sae 3 X Ly pa 13

ot




ssaSll Jg> diudall
b =2 V2 =22 i ?
= (F°) = (Y ) =B =1

Bugase Lwlidll pd ulas¥l Gl Gallall NS 3 a3 e

Laaual of ey cabas el il glajdl lia § Lasllf s gall
pafy ¥ Sy Dslhall Lualall Lagh olastl Ge 295 e JBe d a5
ped Loy o) (e ES ol 13g) i3 liBay Gaase oo 8555
Y faa oS) . das ¥ Glae Glayd) lia Gepias aluab,ll slale jas

wase Luass Laals Guull 5olss danl,l G5, LS sanal L) uu
Slgwls JLSIh aule (8525 £ e say ol leslll palss e (A
Ll dla st s

Y aanley) o x ol Jeiis ¥y =107 oIS 1) havan i yasl)
bl J_:.T"uuuj &l Jl] pabias x = logggy iS5y 10 el
Lo il Jad) dals @ Lowd ST (10

O il x =logy oGy 10 Gublull bis audtiud CSgw
o iog{}.l = -1 .10% = 1000 ;N log1000 = 3 Y5 y = 10¥
J0 = =01

cilS uale 8555 ) ool Al slaslesll Ljmull dualall o)
1Y gk pan J] dawdlly o pall Jssas

logab =loga + logb; log (%) =loga —logb.

Llle &y Laall dewdlly ol olble ol olld B paw o3
ashy Lagaant o3 Guoaadl aiasles) Ge Gad By a (paasll Gy
s3s ablesll lie Yo Juans ¢l g gandl lin daisleg) @il saall

Wind guadl oilsds ableslll (it daiis L oo (alydl

oV

Cralgeil) Ll

‘(a]-:}m — gnm a:uLmA SJL‘._:_ J:LL[_, Y wanl) =GN uj.lﬁ_” i_{‘\.:uij
iad

24 2% 6
(@’ =(axa)x(axa)xlaxa)=a 2 =l

Liogll pe dasaaal) (Guall) ol ge Lo cnwty Sall lia
saadls iad Miad L8l daasas oolsEll sda ol Yo Slasil elldy

.5 1/2 — /4
¥ a = ./a

a'2xa'? = JaxJa=a=al,
all2xql? = g'* V- = gl = q,

Jadl 5 lal ae 3815l

Sl pladil po Gilsie 3a oY g oosall G a ! saall

:Jie plingl 3

o I

ne o
Laal cllasy Sl gaalalt 0~ 2= =1 (g58 d] gafe La U 5k
Uiy s UM 2ok (N 4 = 1 ol dRdall e 333l a” = | AL
2-2=0 ol

alid a8 Gusas seng ol Ol WiSay (uall 03lss J) kb
a=b=y2 Al 3ab Yol . el sue a® cus by a
igs Bl saall SIS 13k .Y of Balis S of Lef V277 saadl
055 a8 1) oS e saall 1aa SIS 13] 5531 ga Oa ogllall o
22 Gloaadl os€us b= V25 a =2 pas (LKag Y Jleaadl

o1




s3uSdl Jsa diaiall

S Saes) JLeSEally GubEll Jlasind Losdioldl Blugll elld o
Dsesadudl OIS @5 Gas (LS § alre S pl Abiws o
sl @ ol Ol s dgie AL agSISas Blaisyl ) s liag
o €A s Ge<las ¥ dvulall eV o godaias Spdll aalall
B Gl ey GIUAIG W Gaadss s yae ) paids Losie allal
B (sl 99 Lewlall AN 4a33 o 3 (6l Jo 3ol 3T alaig

pslall 3 doge ally Lo Liau,legll Al o] Gl o e
Lagandl Gubiliad (ol Lusiylegl oo Lanlll Guuldl) e 33
oo B o decibel oguall by (J3U30 A, (eliies pH
Slus @ pgliy ¥ S Tas anbll aislagll of J) layl i<
sie ga @ Suall @= 27182... Luludll s, le sl (JalSally Justas
Lo pslall b 05 o5 SO 2l dols il § L uls p2
asadds o gilay ang colainlagll Gluay Aol 4l J) Bl EYATE
colaiy sl sl daudl il gualaill faad) sl

bl (LRI Calaaia Jga aslall g3 Lado oIS olassle sl plRs)
ey (John Napir) b guibiudl ) J ¥ da,ull sgay Junilly e
LAY ol olay,leg) adgie g LS Lsly Lajoks (S5 ol olld
iyl ] LAl ol i leglily pass Lo J) 0555 Lo il eslS

slale Ay audiud il Ll oladill @l Jo oMoy
cbluns gasis 158 =3a0 Luis @ eypailadl 3 HLSy Laly ellall
oliilais feo ggin5 208 phadinl gl (S e Jo lis dan
Liaal g ganeS G pdll Jusls e uadll § audsy SBEL Clas Ge
rie gualuall GO JNA Ligssl 3 als pusse sl cliilaall ods
oAl dl pas 848 & bl 3all 3 LgElax) &3 Lgads uelsall
e golall

san] ob S35 O Glail pad dpwlidll pé g suise § W Ly
e dde o eubidll saall 3518, ol s Slalelll an b grall

LR

Cral il lasly

loga cpsaall ¥ X iS5 uwd Jol 5l e Lass peadl Lunls
0558wl e log by

a =10%,b = 10* = ab = 10°10” = 10**Y,

okl dsls BIL logab = x + ¥ = loga + log b 15l 65 ey
Lualall e Jass SIEI G lEl o8 sie (SBI sl (e L
Niad @3 (ag log(xY) = ylogx o) Lslsyl

| —

logv‘fiﬁ E l()g{l(]‘-’z) = —logl0 =

J
2| —

r

Slatl slailesll Jgus o Slghy pula JSin pllae 5o La S
s oY tuae ol piles!) g Jsaaal) dad (S elld w105 1 0
e olais sl cpilsds dae Jalaill oSy 1 - 10 dikill g )ls sae

log 84 = log(10 x 8.4) = log 10 + log8.4 =1 + log8.4 = 1.9243.

awls olig,ae log 10, Tog 8.4 (pdalesl) Salsadl (el o) SaE ellalg
JIl e Saally g pall 65l

Basay o) 558 3e Duleall Jilugll anl csl€ olai el
Slel sda gt Loll) &yalall o (Tuwlall) A8 8kl cslSy
ol legll o jlhy aand 4851 d..-:._u Gai e g) damie ol (3,huwll)
Alias Liwsis dalad colS Suuadl Za150 8kl

13l o AaSall e 0550 Lasyd Bualy Ldias o< 13] JI5 L
a6l desdll Ldle fLEY (o ol a86 Lgale

ool Y BN e s aad o) wlaisleslll § Blsiadl sl
NI Jousgs Tasad dudige casal g Glae 5K Lghe (ol
8 Lus dlia (Jls D o S de jung B Jaalls i Sl Ll
oladin 3 olasb HLSEIG L Jglaadl QS slinal Mua Laads
Y s Jlgall esbes ae AIGI uly LB Jlsully laislesll

oA



5l Jgm Zasiall

Al deganall Lo ,all daubll of pussl e Jsl galills oIS
SABLS & Lagainy (Sany Sl Logio ISy nlis dI Lparads oSa
degandl o anl Sl Jf 2las Y Wies ALaY! deganll po gola]
degane Og E ) Lgni3as oSay sl {1,2,... ) duanhl sl N
de al Jaa sl de Losdll slael) deganag damgyll alacy)
8lgins E 3 E e 2SI N sl auw Laas Lgil oo pi)ll
oo Ahas A8l degandl Jass Lo o] pagl salils N il
5l olegane U] aiSay padall o (‘5“‘34—“-1') Lilgill deganll
45l degana JI3 Lo (Uladl s3a 3 0) LB Lag N oo E S Lgis
BV — M 35S 3§ (e WRBL ool TR il
Ay way S T WSEU (ed dlg degana e laas oLl LAy
dapby LolEW ok oy ol 5Ll o 1is Juall (e il
A5l de gasdl

oo Jaall 3 Jewl Lelas oSa LSl slesaall G

LgaS 5 e oladl laa Je cugald cieole 4Ll cile gandl

Ll e BBAS Glesenll cus (,a] Lulul di5k wag
aﬂ@é}%@hﬁ’@isﬁﬂ‘gﬁjdﬁigﬁawﬂe&ﬂw
B 3 LenlS (Sa A8l olegandl (ans . plie Gl (L0
S Y paally

aadl slael Juas ga9 N awdy Lawuhll sladll degans
oA O A L Aslgal umtaﬁmaﬁwi s 1,283
asly Jdl aaly LBES 3wl il OSas saY Algl ole goal)
an Yhad oIS A6l 3 aag o) oSan S g Loasilall slacll as
Llbal slaeNly dis gl _smm L_;! dasaall olacy) e Z degaall
duall ] BLAYL e

Z=1{...,-3,-2,-1,0,1,2,3,...}.

N

Cralpuil] by

Jog 3 saall elld L5, Jewdl e Yias 10 saall 555 oIS 13] Y (quls3

slan log3 o Lo oAl lad) pudiud sw soa) B

b 35all doladl ods b adpy 3 = 1027 . S liag & usHl
Gosd ase el Gyl N cKas b elliy 37 =109 Yo Juons

s eaalall ob olacY dewlsS pas

e oad llall § Al s 5,58 Slly sag Gl G pi)l e
suity Lball e ale Jseandl & 73S paal Glguall o Gges
sie Lwbdl e KT bl sae 3 20ls Lwbdll aue diy bl
Je 335 of i ¥ e (olael QYY) Dane pd slsel pe Suaill
Uiy dye oSty Dbl & slacll (ads el e daade @
Tewlid ol Lalid i 5,08 sluel syay 0n ploll Gl 8,55 Juas!
il Ll Je Guuas Lgall sl sladl

o sy paunswd (g he JsSaa Ll e oladdl 3 LSs 13
ST 0S5 o wm SEe g sSie Lgd Gl (A Lrawlidll g8 hacHl
Jadts 585 A il dan Al shael 5, S8 oIS SAll Go Lesads
(e dasd Ga a1 LLEIL) L Ak JSlsde gohe sue wlys
Sl e S 1oae Jaks uyd 55,550 JS baad & pds o) elsSall a5
oo S0y s (uas Yad Ly riis &S a8 a3l S5e oSy
Zandl of elld @ Lpauall 1550 dland agall paa Jo gsiny of ails
(Lolghy) Daganally (Ls5lg3) Lagasll psgie 3 ol d] 5o
Labia Yas Wiy 2ol Llee daali e aNSIL Uil praws Liag

Lowldll alac¥) — gcganll M o daade Jo aaiay il
ol Jsis o ALl (e pualh o gan g GBSLEY — Tawladl) é slacHly
e O &km e aaiad dagiill a3 53 e ST (55 03 Laalas
el Gasall Yo asiad ¥ 5,58 oo oela Lguis oo olegell



s3aS) Jon 453

Slsball e gguae saad SIS o] bas lule dasaiall slacYl pues
wandl uels 1GT bel o) T pann gl n pewd sue (oY
LAl o sadiel SS1 dal e 3l (2) LS G Sl fa_'.;_ll
Qia@ﬁm;gaﬁu.@ﬁgemmﬂut@mﬁmg
Laele coawd Ta,hay La5EN oda e ST LGS ualybﬂém-:
LSl 3 2n QIS Finy 1 cansll sl Jls LT e Lplad Lgs Gl
OB Jads —n bl saally LSEN 3 Gualadl 5o 3 saadl i
G shually molull GISU 3 Bugnse —3 Yaas (2n+1) @i, il
asia wae JSU Bull day o GISH (8 ya T (53 lagly (Y 5::3)“
Agunny Sogase LelSs (LnaSlE §

she o Lwldll slacYl asesy 456 LES Ade (N Al
Gl Gas A Labidll il (Y Las dage sas sda .asly
bually iy lagd buwsil) Yaas AT sue wag Lie uose @l o
figns o Joan ¥ Jla A g 638 laglyy Goolll Bt §
wallin gl Wiz allas @ Lalael (30 o Jo s ¥ ciouls ddids
Sucl (o) Aol ualy lgalie AN Lowl@ll slac) Z5 3 Abslaass
3 lgalie Il o3 2 lgalie A olacdl aues o3 (1= 5 0=F
13y

olag¥l oo sgane A sae IAfy LGI sags ail Duwloll dasyl)
W alall go 1 eslS 1Y) din alie Lgd aalyy Ldus oo duwlall
b g Akl sdgs a5 ely o5 Gey (Lo 1 e LT uns
@ oo o walys se gu Lwball sl S Glall Ll §

Lgie

B

Cralpeadll Ll

S Ll Lielins L oo g 3 Lansls Lul) JuoS doganll sda
(IS Lol A Lgd 235 3 Lgass 5 Bale] Jls il Je

Tl To=12, =20 3734, 8 ... (2)

SIS 1] Bye e ST L Alaaiall 5,850 aodiud g didall 3
LS Loal

A1y @2y A3y ooxy D1 B20D3500 e

oLl

ay by dp by, s, by, e

S8 Baaty a5 3 DLy Lum ol Sl Gy Laas Lasie Sus Lo lin
a_;w{:;h,gﬂﬂu_t_;sgu@.uﬁm;m;s‘uﬂfmﬂgm
fegane Q deganll ae Jlall (€ oS Le IS Za3l5 Lalisel (Sasd
Jo $hawlidll slact) Q iyl padial) 13U) SlelS Lwlidll slacd)
oSy IS S uE dndadl § (quotient dawilly dalS dide Ly
Alaat way ool A J) b3 Cige Bles ST 555 of glia
Jazatl gubahl s 1) o as)]
ol s oo le 1 L e dady paia o8 ol
Lol Lalaall e Galshl Gnoall Jo 5iad dblall zles)) as
Liygrd ool ods Ll dgay dllS i lalidas a3 Lol
Lasle (dails 5383 danmuall olae¥l Zegana o — Wie — puis
O s g el L LSl abls (55 elldy Al Bl g gungy Lo
oo Lol ool Lasie L3 ) andl pnaad) BuelS aag 1osae JS
fam L slas] Sy K e @Y aas cdagaal) slacdl K1 250G
Sela3 g o ) Sl 0 Wl e ail e wssn] olal K el

Ay




bl LS dass plesyl dulac Ly § slaell Ll oo Ly olliS

:(__;l:dlp_'dl‘_}.cQ
, 1 1 ~1 13 32 2
Oy~ LRt Sig—giy gy ah
gl 14 43 3. .1 15 52
"4’ 4’3’ 3’4" 4" T'5' 5'2' 2'5”
25 53 35 54 4
“EP TR 5A B 5

sda (o AT vae J) LaSlall s wa 3 88 ddde Lgaas Y oy o)l

..J_g.l.;.”

Losay Lag dulgs ¥ Lo gl

Lusas Toy Story dual Las JLLY alié 3 Buzz Light Year dusi s
lole 5 fe 13 a3all sbll o dasay Loy &ilgd ¥ Lo ] il Je
Laad Wy olasll o 058 o SISY pglae Lagdas) cudll alusly )l
Lol Jsasll sic 2355 Lae dliasy Buus 8 53

3 Ll (Ko Sl alae¥l oo 8Kl leganldl o i3SI g
Sl eleganll s g @l aill 3 lalidny 3l &Lkl 4506
;fm Slac¥l sda dyadl wlacY) aias Jund u}m oo Q g3
Jio dobas o 1) dasnia otlalas Lyl sgum 8788 c¥ulas Jsls
dlael o X 598 @ Lgpall slac¥) dua 6x3 +5x2 +8x+1 =0
L-,{,;E:x—a:owmugj_..y, 2 oold sue K . (Tasain
Uslaall do 58 3 V2 saall Jo Gubaiy sl Guidh .gna 548 a8
N 2 saall eSSl Haa ) @l 2173 Lty sl Ludiy X*=2=0
o paale Lo Sy 5o saadl a8 saall XF -2 =0 dolaall Yo
oo ptoll Glad 8,50l sl duabuat! slae¥l s (syhm LS Lol
gabﬁd&uumﬁ?mulamu old) g i

Ao

pelsnill clusly )

Lowbidll slacY) puan fo Juans Bgemd Lghe aaly JS LulE o3 aalys
taslgll e <Y

il ] il ) 1

i 8 3
11

P
—

4
3

.—v|'_u"l
[RER R

R ]

wi| W

G 25 SN LSRN 3 guS) asan (Y5 AL ) ol e
MK 3] ety g Bsde anlsll oo ST (5SS LilugSan ol 115 0
s sl anlgll o shual Gulid sae i Gl aalsll G ST el e
e SBLL I G aliw § dusSan o ey (J ol LG G Lo lSa
LS dugSall dalall 3 pwlill OSU G Al died Luli)l 2L
siis ¥ a0 Bpe (3 Tas ill) Heusl L8 § pulill 5o 2
Slacl 51 guw ¥ danas 06S3) 1is Baas guss ada LGLS sac
150 o Lgie ST untsll e ST Lowladl

At 5558 ol oS el olesand) wl LS oS

O wlidl) olae¥) pslsd § lagridy (S licgane Lpal oY
AN zlesyl das aladiuwl aslsh e ST dwliall sladly 15 0
L5l 3 S5 o) oSe dasaall sladdl G oSy Wil Labieadsu)
o de Ju Las Busly A6 @ pegenll oola g paadl LiSaas
Al 0355 o oS el ) siuall Ge leas Luwladll slacl

IRV R SVERRP A P E Y o) ey iRl ity (2]
fo Al sdn pan WiSay 53] B0 glooil o3 Gl Luwlal
JS de (sind Baaly Al ol Adlwll pe Liwldll olacdl dasls
3 Jd i_mxfw el e oty LUS Yad Biay Awlidll slacyl
Jalsil Iy alill g0 daaiall Luwbidll slacll 35 Ggw :L3alE
SNEAL sLEN G5 Cigw Bl ST Gasall e Lliall | oasdl
O oo Lwbidll olad ¥ 2lal g Ly oS3y Hiually Tawd s uls
Ly @ shae) Gl oo L35 L1 @ Sladl GusSaa oo Lo S8 b

g



s9uS Y3 asiall

dagi ¥l Ciyas A Al § ) 13] 1y 0 g alueS & dall
zos> OF plad Sleud a5 o) Al Lapskall sds cclld Jadl dd 5k
Gy b Sualel aie awlill oL80 Llgs d Georg Cantor gulS
SlsSe IS daatane Sl s o olSY Lokill dasll ews 3
Luilly o dad 3y ST Llias auagly Aaadll s 36kl S
SSall on (S0 15 0 o) Dy siall LuiSH o L A8l G 5
ssae 28 15 0 gn ST grdie S wass) AW Guis aladil
nsimacua;,n@s;f;,ﬂumsgng_m,m.awwamg
15000 Adia sae S (555 L3l ua 3

Ll il of pasks galiie Tishy gre3 Lpasds Ll
L &l @ Il suall e sy @ sae LIS 5o 4] plas Lo S
OSLl 3 LSl 3 BN suall e Gilidyg JH (gl pISL G
bl ISU & 1 a3 ill suall GBA ... 1Sy o 3B (g rhal
O @alias 13] S § sae JS e Cabidy 33 @l sisadl . Al
A aall Fviwd AN ey sy L AN 3 om0 & pdadl olacll S
OF oS5 oy il J) Sladl Jel o G pall Zasts s ) Sally
asarll & als il OIKU ie daghill § Ssul) Shaall e (aBAS @
(ol

all B e et 6 G LGS (S ¥ Al olegasl
oo poll) sall AL cews B @ LS (Sa AU olesealls
&l pualgl o (Lawlidl) slacll degana Jio &.;la_‘.‘:l-;,,sr, S5 LgiS
O dglaly Blyine B degana (ol elliSE wall AL A degaall calS 13)
L8 35y B ralic Leda a1y A 256 bis plas B 186 4,6
&Mgi_-,puuﬁfu,gzgws;msulf.:mj.gagy__xm
$ ol aall A6 T il 13] aY) il wall A5 2 § (gg3a3 T
Liadadl ool degane oY a5 ey (ALl daadl e IS ¢S
Sl S degane R degaall Gl aall 3G né Lesl wud 15 0 o

v

Ol peaill lualy

ol én aill) aluds sae sa 1. '.""-; @il b ubidll pe suall
ae e T 51 @lS) 7 sasdl ISy (Lisly 5550 of o aal i
dastiy (Lindemann (Lol dhwlgs phe awlill o530 3 OIS L
pay Jantaall e 35508 cadael 13) e B81all a3 dlladal el
Slaall 35000 dalise Gudl al la iy dasiius Bls aladiuwls ause
50 35500l a3 Auna slael o Buaadl Wladll G G eSS dsaall
saall wads oiSaid T ands oiSel 3] VT wwis) sas adlgdl @
pludes sae sl Jaatull Ga OS1 T abuall

ase ga (213 asNL om Lpadl slael aves s 4] s
Ja LaSe culacl 13] 15T US0udS i puis 1ay wiie & sna
§guctl aSll aas s baaalls 4 a1 GaSe () wads Ji€e
dayu A ol lasas Sl daglhy i3 pgidl Delian oo dSGn sia
st e g seliall

@ Lol Sul dege so LSowNSI SMAN JSLEL sda AT
b 607 Lgly by o) and dyslade hial BV J) Ll aswis
@l ad ey 2207 Logly e clld Jab Jaaduldl Gead JSaN lags LU
peds (o L YY -+ e S aas AL BN Jilall s3a e Llayl
AN sia

Osads Jistus dalS Ge DLl ooads bl e S
oSar lisle 5558300 olelesd) Lpging ale punad ol § alane!
¥ Lals Galss Lgd sasall slae¥l o oas (JEIS 15138500 J51 Lglas
Al 21 dala) Al § Leidas aubiudg whacll asas Loy alals
ol 158 SN T szl o G Bl ] 508
paadl @ Sl Gaas el Jaatuall (e a3 el 81 a

3 Lol laeYl degans LS Lols dial )l Giladas J) sasally
oo A1 Gl g 1SS (g e o gSia Ly IRV
SISSAll asas — d3aEad) SlaeY) auand dBles AL Jao Jaaiawll

11




SJEN Jendll

3 Sooede 3K B e il Gase J) Gugd Jeddl lis @
Gl BAIN SLaS Gaay Eselind 4515 Lehe (sl duuigl)
Y1 i ol LS a gl dagally daaall 88 Ledls Je ol sda
Otosaae gisSam Gpal LulisT of e ST LiSayy (ol
ola ) LG

8aS sally Luaigl b3 Lokl e 858 ld pe Tas g
ibuall ol psgiall Gna ine axd kil sia . Y Basly
WJOB diw e — sbisadlly aluabnll JY5 sga e Loy saad o5 (e
Lgale watad Laladl ducanll & ylasl)

L Oilga e olas L duoal

Lol 5 afie § ¢ gl paser ) de el Enselia G,k
(V £8) wa, b As@l gals o presull crall £ sans gsloy
OV ISE 3 sl Sose Alie Loe ol dbaNe (S
S bl Guds (Naa o5 ey @+ D aals Jsb al 8 850
saa LT 133 o anll Loslll SLaN Sl e G aol Lg_gm B s
(A o &ygluia By gun JS (o DL AL ZELING day H1 G

ol guinill =il N

lactl Q degeall 51 Ge pe dl aall AL e Ll (ss Gl
Slas degana o ducss A yhay BaaISH a6 Jigly aall AL diwludl)
Awlid)) slasYl degana o 1Sl A bl

Lpadl aladdl S degane of dida oo iy il d8La) (Sea
degane ol go Wals sl 4Kty La elll s ply) wall 3L A
LG e T Laaludl) slae) JS degane o (al) LI Lwladl) slact)
LG G sSiw Ty A e 05Sh) degantls aall AL T colS 13]) all
i Ll Cagyall didall sladl sa Leasladl o) (a3l liay wall
AL A8 degene T ol pudgd LY LG dols a0 sda ((aall LB
(A Sl e palie e o L yae 5o (Ll Gadl Joy) uall
iyae 39 aall ALLEN il Lualudll slacdl (o 23S 52y dj2e LSy
Agie saie ol dgn

AA




Lwnigl pan

B
2 o 3
da b

B (&

¥ Jsa

sda o ASAll Al dwby o Gadl clualboll play (s
NI VIR
slagll Cgpm) ¥ B e (oo slily) dna &lia T ABC oS oY
sla &3, wie GRaal iswy — dalay Ly W i3kisy 4Gl
Ol ol a5 oa (lgie oot ¥y Waee Lods 33 oS (sell
Lall L oSl 0 S8 § .oniaili onagly dasd (of o+ B+ y = 180°
BCy AB cpladll as AC aaiiuall baddl 53l505 B &aiilly 5l aaiiull
uage oo LS L haall Jel &M Lyl pruad LiSas . JSa0 3 LS
zris ¥ dualidl WiV dwalldl G daaly 48 B el
£l 53 Y gyl Sy a0 sl ‘;,_;LE iyl iyl
Lsly 0S8 Jlsadl 3 SN Llg3h o Aaste 85 . AC bl 5l

A

Cral gl ol

¥ S

Alill 3y 5eall 3 L a? + D2 o JN1 Al Zabill o peslshl e
.L;,I.A,:d'l s g €7 (o Alal) bl

O T et W LW S e R
Slaydl a3 Uas dis oIS 13) (a8lsl) dusyall G plajdl 1aa 45,
b il a3 eaall ped sl 4 eliiyae Ji g0 8 6 Gl
Sells US @ oladl 3 ZaSls Ll d Sbill of dads bayalls cesdsul
5o Ban Lo, S e (a5l plandl ol BaSS Jigell i Lls)
S s i s

Al SBL 3 SN LIl g sane ol &iyae ) glisd oad
aa s LS alia Y punia 13a) (180%) Lawiiuwe Lgly solud
i eaall & JUSL JSa05 L) 3 S8 0 sleadl 5y Viay (Juls
¥ 2 Lyl 05S5 o wa JBU o e B e L3l olayse
Logegane OF @l Lol pslall &bl G o B osals oragly gsene
SR e duwlell dadall sis culs Lges (180 — 90 = 907

(L3l Lewll palsaldl Gaas dldals 3 pad dls 3

ool ALl L3l ol Glasiiue ablisy Lesie 3 duolad)
9% A WSgnlikats AT EligglS 8] o Wiy ¥ B Hygloltie
AaaBie afjdggm A+C, B+C

Ligsll ol ouslsie abd aadiue aals Laie 1V dusladl
5938 Talull Bsclsd con amly dh L (8 JSA) Tysbude 3,0l
Slagsall pans o Tons Sl o (U gl) gs Tas 1 lan

Ve




Luwaigll paas

coweladl Juadll 3 ST Lgie Suaty Gigw davan Lpas d8ids ois
Uil oi€ass Loy AhEK dadall sda aludied liatuwe i< 13)
4_-\:LLA.|.|.A E.TIL-SJ .5_1;3 Y JS.&J Q:‘\.n:x.” t‘_:% c_‘)‘)ll 5_;3.4& L}a l:.‘__)\g-l:'-l::lj

(a+b)* =c®+2ab,
e Juaat (1) Qalball alassaly
a® + b +2ab = c* + 2ab.

okl e 2ab 4 Cssll gl exall L3h o) s Y plEas
2stliad e Juanas

e Nlea 3l 0S5 w8 adly dwsigdl Gu peas Olandl 1ia
lals 3 onl IS5 Jgul 458 3 8300 0al 5550 18 S Jua Lila
(6o Bye dalinnad ¥ JSal 3 el 8, guall elesind lads

yilgall Jga ABaBall By &y gl

Gslio S0 ¥ uBy Jo¥I 80000 oe daaly o6Sa Y LaSls dauiill 548
&5l Aok o Jsi o bl SlaSeill e pdll e 3hial
pus aige S U s pals sfie Jss dles dhds sun
SUo¥ alill G &bl Colgas Je cslagll
oluabsll @ el Las 48,2t &l o easl sl
2 oty 2 aiS) JEaSy Lgigas pudml oS5 o Laghe BT ol slisaally
sia 3 migusgn dawlss Skl Jo3 Guslall o581 3 Lokl dadsis
de Bkl ALl (A @ Gad sluabll colS Fo,ll e ds L
Loadl of iaill sgaall oy JSEW dasall alabul) slas) L3l
Lalall 53 saally asise lghe 73SIG (Sen e s o o8 o3
crall e OIS iy ol VY Lgls ol U T daeladl

\A¥

e K

o Lslhal) daiill Jo Jpuantly L bl Jo B daiill sie doriiwe
LS Ggllall oo ldag cx + B+y=180";l

Hlall waf ooe sulel Je oselas Ladl 088 Gaw Lea
s La Lyl 5 Sl dslie dwaigl 63s e i3 LY Lyl
:;ngj pl N X Baelall ) idpgddl Lall pliad Y el Lag :hab
ab @slus M Jabiawll a5 955 B e pdaw Gle el
Lo pand GoasSll ol e JS 3 A ¥l SBEL Ol Gaw Les
daliall df LLA 5, 5uall cranll Jo ol o3 (a9 .2ab oo dalie
2 ol &yselisd audiul .07+ 2ab gyluy Ladl a5 (a +b)°
e Juasi a” + b7 dasdll

(a +b) =a®+b* +2ab. (1)

\A




dwaigll Laay

3 JUsLH 63l dabise (¥ st Cigew € U A e DA Loy Ciias
A

AU Gl ABC &l sl (gslud & 50l dalaill dalus
B ay oo B alall AR yhay & Slall dakail) dalisa e Jussd
o8Il aakdll L] a3 ABC &8l pe AC lajs Al 5l
bl G M8 WS B T G SN m)
OBELY (ST d ¥ o<y JSadl s Lagh o 6T) ondpiuall o350l
Bl ol ealute &lte Lagis 88 o olealiite AMBy ADC
SEI 5y de 5N abadll dalise L8 &8s Lol (e D550
el lsall e ol (piakadl) dalue g sane (gslud ABC
do duand il ey shuall ga ookl aeall Al daiill o3 (10
SX1IX] =35 ey ABC &bl dalus o g 810l pladll dalus o]

daliwe alsyl u_mu Y e oSl L-,m“q;‘n Cigdops dinys Le
3 o5l o3 il JBL 13s Sl e oulsil Ll sasdl Sl
olaods Laaiie &ila aladinls 3550 dakd puy Ge (Sar — JSa)
A Lua alag) oSal 13] 8 (o 3 50l) a3 AISe) 3 Sl dangy 03 13
San Ll 77 &asd a5 ey 850001 dalass alas] (Sasd g8l pliad
add Sigagpn Ol gl 485 elld aag dikll adgl agas dlia lgisas
Al leladll aa st e Lo ool 083 35kl sda a3

:olalullg olilit)

sas (N dlahad s J) 850l bauacs o Al 5l ey 7T suall
Y hall aadl dicliae asBIL bl Chual 5o 1y 278 8500
ool ot 18] popmal] i by 4 o S s oS58
0SS ol pdsty 0F Jalally helia®s disalis s o Jalalls JSa)
8o coaliil) el 13U ity Gund oS5 2 e s 350000 dalas
SBEL ) 6530 850 i ity s pousy 13U &350 T 98 (5,A

Vo

il sty

B

M

D
-\ 15 %

&Y dbgral) daladl slas) Jantal) Ge ol Zeslaall dagmill deglis
;uei S el cgusne oliie Loate ) Liaie sagus S8
Ll olelhdll e LS AR o Al SIS0 Gk pe oI
S B sis Jol sl lgislue abs] (S dus JSal LY
r, 9t b8 S Lo diyds Joa Nols Jalil) 00e

inbins p gana ol Ll SN SBU 3y ge Laall auslh
Aokl Gubs (Sa il g B g3 Jo oplaall guanll
Ciuad dalus SI3U Laoll e Y 850l Chuay BlLasT 13] Lgwds
sl dalwe o8 o3 ey 517 sa 1 Lkl il Sl 855
Wleo slualy T(1)7 = fa ga a glall o Logu,ll 500
e duani @2 4 b2 = €% o] Sumy b,C sl Jo Stlgall la
Slealt Gliasl islus gaane o) pudg e ga® + gh? = Fc?
liag .3l Je a;slm ciad dalue 9o a8 pralall Je dogull
oe Wbl LiSa ol olully Sl Glal Lals Gub
sl Jsb pose po cwlil Lgialus JISa] &b ol

B S5 e JSA e ggiay N JSE Ge 3Ea5 Bes
Je dalie ABC Bpls (st aa pusis asly askd (il ABCD
Bl gy Ll awys AC Lhll Ciuatie dbis o M AC kil

Vi




gl pas

§ g

a3 Lewie — aslgill dasill Lo 3500 dalwe .5bh & alall
anly Jals a83 85 Jals Alaas JS oY sl abiall ialud — 7
21y 3,5l luss 9o bosaall Ll aadll sl JKEY) e
(o S50 dalue 03 Gy 7 o0 &ilie JSI R plas M Algall dasilly
) 3(2mr) = mr?
o delaall daslall L5l Gulid S5 S euie puse bl i
:;1 s «olaan Lgl Loy g Coyad Basg 360 J) 5,500l lusa arwds
Ll 58 63 e Jalgadl o wsuall 4 360 saall o< g La5 Lo as
Obsad) eIl e S colssalt Ge Bans Bae LlEs 55000 ¢l3al
Basy alany Lo liag Bujall cuall sty e3a siunl 5o Sualy dajuy
Pl Luwaigh polsall Lige i€ 1] s & Jo a3l uld
Byl s Jgbs dpulin ST 05555 (5530 Busy (18 Lguwlid (e SIS
ey Lzl Jguadl e 055 03 ey 27T 5 usly Laskd iuad 3l

Vv

ol satidll Sl )

A =3

Vv K

I ADBC g3 (553153 daline Ciumi (oa ABC &85l dalisa
5555 2l gAY (g5lgie (g AB alall Joa SBL) Glhga oo 2B
oa e (g3lsie dnbie (V JSE) Juadl Sl e B e
alis adad Koy 4 3, (S Moy &l pliS,) o B Eus bR
bh o sSul 5231 Caylll sie Lgausgy g3 (5lsie il aal wie
Lo ABC BBl dalue i dlily (A JS5) @ el LS Yol
L9415.41 LY 3 Dog pde Baeldll Chual Lann o 3a 3 Ghaull Abh
lall sa plandl ofy duall oo Baclall ol Sliels 350 Je L
SO L sl e

-,l) bh = %(ETH’}F = 77,

“ —

Sl Golud aladiwl 85l dalua eSS Jolad of o lia
(olilis ] dayuis)

alall B bne o Lgluts olibus Jeo b o n 35
bl alially bas 55500 dals EN e T e S alaall
3Soe ) AbE US Juasis (fsleie LlsHl puang Slsall guas) ol
saclilly h plas ¥ &slusl) SBRL e 1 ) abiall Blis ag 850
(8 Ka) B

s MB Gl pualshl o n(3Bh) oo Y3l alall s 2ol
Ialws GL8 o3 oy b a5l dd 3850 sy plaall sl gl

Vi




Y

Al Guds B palsy JS Jsiasis SBBL e 1 ) P pds LS,
&bia JS ool NI oo BB Llgs ¢ same aliiill aliall Jals o€
gosam Lgd Jau ¥ Lig3ll sday € Galll wie sbilys e 8aaly 4
sl AalS 890 5583 LU Llgsl sia JS Jls &1 e . aliall Ll
P alall Llgs ¢ gana (L8 63 (ray «BlSl @ Lol asant 27T(360°)
ol JSa 6l Ll g same dualig onir — 21T = (= 2)T7 (g5bu
Je @ual & Juasy m=3 GAAT 13 (Bds 360° 3§ gLty 2m 4
(B=2)m =1 &bl Ly ¢ gane

8 aladl el yas
rdasladl Glalaty
ssiall 3 blaill degans o C L3S yas ¥ Layhd cias Al 85000
ABlall eLa¥l ST g Sl 7 gslud Blus € Ge sas 3
oAt B 06 o aBsll ad dlllyy ssiudl @ Lebas (Say A
Laladl aljaall

s LSy duluwdl slalall Lo s oljell sla e Busly
(Blalll) o pall Gabdl oailimy Juuadl Joil Alghe 575 (o Cigrna
slblas J) sl anwds oSall g @l (cludiwdl) JSE)

V4

u\_dy_:uﬂl cilauala _,“

sia Llg3l pulid Sasy sl Yoo il Bumy Jolie Ghgall Bamy
@9l pail slasg e 210 us s a3 (a5 -5l eadill awly 8,25
Ve ) 350 3

ol soaBll e T ga Aeaiiall L5150 Guld GSe Wl o
;,L als w33 sl il Bumy 5 oo LBl &ysl30 Lads radians
57

aT asly Sa, 58 s aldll sy gad Lo d] s 30U Jle
padiud igw wudl ligly (180° (e JB Gl LSl § ol
el 2 dal e K3 130 Y Juadll 13a @ (sl3H saagill

Bk olifie J) uaig)) sgbll pawd sl oda culinll 555
Awaigl 3 1is 3die ) LG Uasuny dadle 5a5 93 dals
JEEW Lalall Golsall pigs @3 olualsll g 53) (o2slngilhy
3 Loall Silall oo 3K 4550 dese dlis 585 35 (gLl
sl e slially uall ae gl Lgae Joladll (Sar olual)ll
Aaladl J) Lolal)

e T o AU L) poane ol Lise Lasle 4l 31 dualilly
AP0 (_;i Llss § seme ol Jguall o 4l ((1807) (g5l31 samill
aali VA M)gnpnwnajwwwp?mm&mgim
An =6

VA




S0 caew a8 dwlaad) olalall Gugh,; agubaiasd ol cow baall
OS5 b diyslall sda Gl rdsias Ditas N o s (anill o) Lads
olelS & Joill JI caly Giaall coully cllee drulia L) dais
28138 .6 ssled ¥ 21 o § Bull pue ] an 4680 pae o) B
Sass (6 cm ST o 277 o (e a2 )ll) 380 dipshe 48 P
JEIS lia a3, a]w s yall

Ow s 1O i iy Ll (dadl) Llesall asl
Guns B ALl by 3500 abw Jo Lusge AS) A sie L ,all
de Juan Wl 3511 e o C Aagill 350000 lasall G alady
GoAY e Lgie S aas A,B,C Ol o deaghl daayll (VY Ka)
ACB Lgl3ll pols das gL -L_;_,,_Lm:,a Slia 55 (gl 7 Al
Jsb LSS b8 63 (e .360° ALalSl 850401 o § sl 1607 La
A8 ) ey Gy g gl (6 sl Bl g A s
Labanng Gubiw Blae &3S 50l e 2l Ll ol A Ll

auls Caya 850l Jiaall Jilaill o sse bhusl lis 06K 3
oL ales dasae ololaill sda Gaas o e ad ll B8 ol ks
pes O dnals KTy ST 8500 Shaall palsadl Jiuy Leslay
ao 550 Kpe e 1 Bladl Luds Je LI 3500 buse e bl
A80° b &ifie ST Llgs p sane ol disis

AN

ol ganil] =ilaala )0

dalhie Lwliw clabae dabis JSa ¢ gkl G ) s disn
L:g J_:l:i.su] a:u.ale b.lm_g dalsdl sie ﬂ! Lg_ua.ln oo Jalaih Y s

o hac
s L] oSl e il S Qaall g sungll e o3 S

AT g5 b gl 0S5 colanses ol g Aysluie Slliey (s gl)
claliae e Wi k lise s o) paialy dabill ollall e
%ﬁ&é&ﬁmmg@ﬁtﬂﬂb&ﬂ&anoum
277 AlalS 350 58 Llgsll g sana sSad (sludaudll Jio) syl
Ll IS of ol M= o aliall Llys g sasa o sl Lad
ALlS 35l (a 553 Lyl eis e k 5LE a5 Gay e LY P

kin-2) .
! - 17 = 2,

n

L Bans 055 1iay quae sue K suall soa k= 555 ol
J_«Si_;_ljua;sc\.!_g%&J@i'lzﬁ@lmﬁjinz&ﬁ%ﬁﬁe
(saiﬂmﬂs;—;'alalnﬂ-t?é‘a’eicm 32 i a8 gl (18 6 e
e wasll asgs = 3,4,6 of (5] T sla Y] Lebiie olalie
dad Jls & o g sl 130 o ! LISy slundudlly 23l 3k
alantuly Pl alslsie 0S) sstall Ghis ol oS Slie gl o
Lolal clalall (i Joe Usge SaSly Wle Ll LS BB
cliwleaatly bt Lais YalS elbad 553 o oSas e alas Mg
c] cune lgie puiy dia eudll B Jio Gg S dE& 0S5 e
Sty ssiall Lahis (Sall e 1 0y5huS] daals o Sesk b2
LS5 Y bl ) Enay Zabnll pd Taswdl JSEW Ge o) e
(ssiell 3 eblSa Je 1lael dilide gas3 Luaiil) ol gl — 13
SLLAl GsSh Gedaill pusd duwlawll olalall J] 35sall
) Sl Ciams Sy 8550 s a0 B Lol dlsal

N




<

i e
S

><

ae dasls digly IS il 85l Guleall 83uall dusladl Slall
T dblasill wic 4ails dygly CTP Liglpll .pulaill Ahads wic Hhadl) iuas
CP laskd lly 8500 s Je 283 30l (S aie Vo)

G dids oo @il &3 Bl s 3 Ll 5 o
AN bl e Lals s Laid LK) Buaiag

P lgadl 58 ye sie Lty
ouds o dogupdl ddaaadl 5130 s 35 3S5e wie L5150
ZACB = 22ADB 5l (&l Lusall

iy o i GELL JSally @ all Gasy zlad L,ll sis
(Vo JSadl 3 L) 8550ull § Gusd (o AB Sl elasyl laa § Ui
ousdll 1aa e Zalall 5500l 350 aie dygl3ll

2ol 850l bas o A (T D IS 138 ACB &gl s
Ll Lyl diaws Lo o ADB Lyl3ll LACB L_stuh g Uil
a0 Je D oSas L%a,}":;j de ool Lol (AR Lugdll dLlall
gl chums Ll (goludy 13T a5 ¥ Lyl odgs B U] A e

AY

Cpadgeaall slualll

: yilgadl Sluast § Lyl
Bl s 3 degunl) Ll o s 850 Lk e JUI JBU
ai Il @51 e Jom D Aadil) a3 sie (s Bolas 907 oo
olaall il — 150 333 ¥ 50 olgd AD,BD olilul) 235 (e
g, oS 1aa (VY JSa) 350l 5lad AB dua 40 &5l e Lk
dl A BBl 23 1aay C 850000 X D daiill Jusgis dggu
Lg) (AB,BC,DC) Tl gAYl onsladl oslade Gypiue el
Llasdl ore zas o) onlad) orsbunll Bl e JS o1 il Jslall
Liss ¢ oaned ligly Y JS& 3 oAl Yo & B Led o) dysludl]
say QB =907 o Gl ok x BB =180" o pusi Sl
D e L)

eobill SLsdll s @ WE audius Lalall dndsll ods
(e OUS1 amgy 45¥) 3550 Lilan pusyi S Wiad dasdiawl) Blslly
Chuaiia Je gosenll by diiyk S dol 5 50all Lussla dhady (4o
35l 5500 S0 anl bl Juadll ¢ () USE) 3 LS AC Lall
Aaiidl € U Jia — 85001 3 Gasdy Y dbuail) Suadil ablis
la3S,e Bl puyl (VE JS&) CP Lauslia § O il desigly P
T,S ook se LLAY 850 akdl Bsw OP Llaskd chuasy O
O sllall Cpeenlal) oMias PT, PS ,Uaally

AY




gl pans

D

Vs

sia Je Lagl Gabiy Goludl oldYl ualy mliue b fe AC,D
Jo &l ge 3T eb (6l bt Yy Gio poad B &3l — AUl
ABD &8l o s ks € SIG 3500 Jga oyadll 3 D lhaials
sy ] i o8 oy W T Wl i el 2 (T8 L8
Ggl3ll o JSal s deleal i (Lglive LT (o pilly) Cilide
ADB aysh3) Ciaas el L

NN N BB I Boeally sdigalsl asty wils alia (13 La
5 Laly Lglias ABD dsl30l B J1 A oo baadl Jon dyats D Lasic
13] dialie 5385 of — Jladl aue uags B Je a3 D Losie Jls & ye
sl Y LSt 4555l sl el ally Lo ADB a1 Lone,
Vo UKl J) usas colayull ulis Yiad audius Il ACB LuSaill
545 yis ADB = 70° diglll 5536 (ACB = 140° Lisl3l o LA s
Blad puual dus Bslall Jaud pladll Jausg B Je Sas D

<ADB = -(360 — 140)"° = %220” =110°.

| —

70" Laill aps 2m A e D a3 i el sa Je Ji3g

Mo

ol gainl] =laiialy Y

Ve

S gl Bualy Leliiul ge A, C B oK 1] Uagas ACB &35l
aﬂﬁﬂj 550 Chual 5o AB Lusill li faaiiall ball Gudt Je Ll
La5E Lygly ADB &isl3lly Lasiis Ll o ACB
gyl ol by Voo Jsall JI Lkl Gkl dse ol
Gilal s Wl dabadl 8500 ey sk 3 WS dasdiwll
o laat Gl pan g . glaall Ll zlssl ellaCy 85500 Uil
Ho Ll s T oo sifie o Lls3 g same O Sum a0 = 2(B +Y)
g sane Ny oS Al Jo (1= 2B) 5 (17 = 2y) pudll Lgd € e Toaus
tde Juand 27 9o C sie SV Ll
(1 —2f) + (m—=2y) + =21

= 2w+ o — 28— 2y = 2m,
e Juoad Aoladl Gobs o0 2T i
a=2B+2y=2(B+y).

oA aaas Jias ¥ Vo JSE G Glasdl JS paald (ST dudall 58 1ia
S debadl oslie sladl @ 85001 Jsa Yia D &adill ofya3 e

At




VA S

de sl b 835 @l ol pusiall ad Aol sda Lgd dselyyll
Bassy 8500 Je a8 — ball juid Je a8 ¥ ol — saaly daliial
rJEIS 350l sia elis] A ggun (Sasg

of Dslude lway aas A, B,C LAl L3 850 Y O <
oo 0555 AB dasiiull dakaill gugandl Chuaill eI bl e S
do a8 ol wam 0 3 ey A B e Lglude slal Jo b aes
de goserl Craill Yo 285 ol wa Ghill 13a Gudiyy il s
(VA US) AB,BC Je Gpagaall alalis dais o O ol sl Ll BC
@l AC 35l huail) ssaall e a8 o %_3__,“0 bl @il elliSy
3 LS olasiins Ll Saas dualill juis Lo &N olawmil) o
Gl sus3 bl &M G o) Susg ABC J) Ll asly 2
Bl i gl Cilgad Liuaill suaclh dasnin o585 LGN A58l
«Baaly dads 3

LS 360" ga obilg) pyene Q = ABCD ely, Jo Y U
angs ¥ dolall Al 3y ABC il LQJ“ sy Bls dags L,
Q ol s &um 13 85000 Jo D gl ) Gulll g 985 e gy s
IS il oS0 Lils] dualis Q alalyy (b el JSa 5o

AY

WK

Ol sl Lie s D ALE gl pudd o ADB 30 dasds
Ol sbutia (Ulatl 63a 3 AB o4l .u;}an ouid caalslE) exs o310
Lol gus ¥ a8 ALall o) oo adyll absiil) alall Je 86 o lasg
Ll pe alK Lesie LgilenioN o Lol 0685 s oz sl
L Lgad) oLyl dls (g 1305 Luadll

P HST aal Cy alsall e 1 Ay alaiie aline S P oS
€ J oial oS5 o pge ¥ (VWY JS5) P gilal sl sa AB oSy
panaa a3 Ll T g slady Ll Lgudd a Jliuw ACB L)l
g dlldy wolsadl e 1A aliiie abliae JSAS Jadsg 3,800 As
AB oK 13l 50l buas g Lslute olaf e LGS (o 1osae
Lglsll g ACB Lysl3ll o (555 t3alad) JSaI1 G LS &5l Cp lalis
G Taghlh s solus 43 Geg B8N e AB usill AL
o SO e Lol Gl B Jsa gslualls desse PLIES Yy
oAl sy lany T oo ACB (555 @ Gas

sl psane of oy OY Leudie Jewll G AT Loty
Q il elol 1807 s gulall el oms Lasd opiuSlall
Jsad! C_M cran) 3500 Ja 1 WJ-QS._A:v G el JSal 5a

A




il oy

v
VAR

olgaasill paad Lan il s Qs agll 1l Gais3l
pguS nhan Vo aadll (ganll s e onas olaSl § diuae dalal o jan,
pan (S gl Soly oladl ga daladly lgalad 3l dilwdl gl
pgedl (VA USE) W=U+V was dale Sl lis U,V (pgaie
dad Jo v aaill b3 ausg a8 Yol U pudg cdple Jani Woaasall
Vodad oo diaSy U ) pudd go abid 3 agadl 0SS5 U dasll
S - A5lgdll datill fudsy (@Sl S AN pgres (S 1,V slgail)
LS) pMaYl (s3lak aaill Hhdll Jlls W o geadl daia pualladl NS
(VA JSall @ sy s

osis @ dade i 3V s case § anill Qs L LS
dalall Geline o —2V daill v Job JUel &35 (S0 v Jie slasyl
L asasd 15 Vo olady Sl slail & oS Jskall § v
Ly Luas Llgatie duwlyul Unpuy By 15Us) Liskany 13a (Y- JS5)
al e Jia  Dladl dbis J) ass Wl v, -V Laes 13) Wl S5
A alasl ¥ olgaill 3L Jie puly 0 slaill & 0 gduall aaill
u -V olgaill > dlae @ doludinl Loy JSae dd —v asill oY
Lgaladiuwl (Sas 2 = 3 Luoladl slae¥l Als § ass LS u+ v sy
24 3}@51;?5[.&1;1

doadiall ol dwladl gaaldl e Busly Gasa] L6S5 Liag
lia J] A B galadill ] Jl Les guais Caa t,f_\] olgaill s

AR

NPT RER I N |

Says (180° Lagegans () (HlilelSie Los opiaSlan onbagly (o )
IS bayy Bwlic 85 pu Gob oo Usgun pguidl plia) o,al
US one o) Lslude olilie a)l 0S5 dllig B0 550 05,
g sana O aaiag — Sapll puils L) S Lglual) Lissh — Ly
1(3607) desana 255 S of 51 cslude criaslas iagls IS

ol el 3 pulal) @ IS L pig ¥ Lualsy) Luugl)
Twnigh e L LB Zgay JW WLl Lusgd J by
aas il elesdl Sy coslSas i, dediyl il 1aay Aol
o abiase SUa] Jals Ll Jeall o Luwludl 5 K800 S s
Jabazll i sliailly bshall X,y ssladl e 293 sl — olslayl
i ol Yias bty olbls] oo b clsbe JNa 0o Leas
Uslall 3ias L3l siall 3 (x, ) LA pses o G580 pefius
aboiy ol Li)'t_:as_l_ ¢ saadl Lain ball Jie quadS M Gus .V = MX +C
Al Ausigh pddds B e adlsll & padll la Y Hsne badd
o oS5 e s clindad puall Joat Ll Slobill &3 ey
Ol alail wadl shas¥ iy oadl & oAl aludl Gl sas 1in
693 Ul s ol (S elld aay Sl Basla ooy JalSIlly Jualasll
3 il Vi) gl platially ik 358 dnss e @aly G4
JN2 e lgilalas Gund G Dowlull) Tusigh o S Zuwaigll
I g sall oo Laghy Lapids ST 15 ll, ) Jie 28l Lasgas
olslasyl

Glgadll
51yl Luwiglly LSaaNSI Lowigh oo bawsll Jall (e g 5 dla
sLsadll 3 abils dseal a) asgdll Mia olgasll aladiel 3 ua
diayk puss Jlis slaels 3,540 mudiy La A0S0 B Luab)l)

Awaigl) o BN s EETEP &1_9:.1 CJ‘?’ L_._,j_l_lgl'. OsSs Lasie daladil

AA




Tuigh pans

C LA e 5ol 85m9 Fg E 3 15950 C UL A a JUESY 1558 Sty
USs obslutie olgasll g gane o GUSH Load a8l (G H e 55,5l0
AC ol Lagio

AE + EF + FC = AH + HG + GC. (2)

angi oS3 LAY Lilall 3 HG woils 3 EF Lgs (2) oY laely gay Jio
2SI e ligly Q pial livatie o EF,GH Laill o] dids

=

oo olgatall Aslae Ll Loal

AD + DC = AB + BC.

Juand ggasdl 3L e Jilliy AD = 2AE i35 AD Catie E (Y
e

2AE + 2FC = 2AH + 2GC. (3)
de Juans (3) @ olgadll Job anwdsy
AE + FC = AH + GC. (4)

Al Je olae¥) o Lpras oS mlgast) (N .(2) ] Basalls
B 5eal) @ AisLudl Aolal) LUS Kayg

EF + (AE + FC) = HG + (AH + GC). (5)
de Jiani 63 Gy Olsludia (5) aile e GolgB 0ny Ongaill o6
EF = HG.

)

Sl gaadll mbuabi)

u-v
=u+-v

A I

vy s

Chuny pa 3aliae Galisks B LA e sl s diats o8 Sagl)
€ o8 oleall esens gslus @3 ST T peatl g saneS Gk
OSas & gluall Dolall el Ss B Q] A o BB daal) @slun Lagio
ualgll ne ssluall lia Je J¥aiw

el S ol aalil ) daeall Al ool oo JOaS
:Js;:m o oldl Lika (YY) Ko 3 pualy 98 WS) Q = ABCD
Taiall § s Q sl cliatie Juagn o<l EFGH el
@olss ol FG5 HG 5lsns sban EF Ol J585 sl g (5l
EH

Slslaiiag olslsie Yia HG EF gpalall o1 culs Ll &y
s () HG EF ogaill oo Blolull 318a3 4 syl ol Ladiy
LS hﬁm Lo Lok 3 (olgasll a3 Aolas) Laalasl dsbas e

4.




bl Junil

Ay

Baad Laliiuly oyl a8y pulill alial saull e LEs3 Jaad slucYl
¥ AN Loladl oladYl e Al dBLY) Jas dlba Jl Yy 59,8
S Gy T8 il Sl 638 iy o g, g
Jundll s 3 Al 838 o Lue ausl g Nguns H331 Gaaull gan
Ailiaa Leiy Leie BSLgaY 1aue ollia 5 slac¥) Lulys 3 Lsauall
sda e by JUL a0 Ggw () dasaas daade 5ud 43 ol
goans Ol Sae (13 sae) 9o 12 suall lguud Al sbsaall
S 4 LBEGEAEE = U e S0 S i) (”,, ) alalse
B paall Lu,all slac) &4 Spdis ety S(3.05) Ly alael usg
;Muusjl!w@a.udgmuedﬁai.‘i:gm@l_ﬁlldm
aN Glay 140 J_?.;—L-,J_, isgiall Alall sia ‘:Jl_;fa}l Olbsa e Eiad
2355 Las ST any aaall Lad 2lia3 — 80515 &3 alael aag Nas
Eus 945 9o — 8,51 e — JgY saadl o adtel alacll sda slay
tdlalse § ganae
1 +3+54+74+9415+21 +27 +35+45+ 63

+ 105 + 135 + 189 + 315 = 975,

roal gl Eiliadby 5l

Cilgall aliuatia o g FG = EH Gl Gaiad alitay di bl iy
sl g5lsie (5983 el e (o

of s ey ALl bshall juis JY5 e 31 Jle dliay
elind’ &Lul S Lgiliatic sie LD gAY (s5ls0e 3 Hlbadl
Gl dhds J1 JaBls oY aal wie Tul igline zlgie plasials
-?aﬁuscﬂg&u olgaie g sane Ll e Ay IS Lidy b3 UK
ookl shuaiie o gl plislude Laliall § lealall cregand! Gole
Ol

4y




alacyl

89 =723 Jole 58 6 s dnalall sda Lgpal puad LS slac!
Liasged creadiul ail .9 suall gl 8 suall e Y Jalay ol 43Sy
e sse V2 o el sus S Jadll § LG e Bigsley penli]
5553 o wias Lgwis @ Gl a? G Yale 2 2ol 13 :dla oS . oulid
¥l saall p =2 pusss penali] Lusgad o 3 Yo duasd cdazg)
Jans Guonls) Lusgas aladiul of adllly b = @ 330 sl 23l
N ookid 1 VP o By alih i VE o da past Jgudl 0
P 4_91 Jae

ol Ll aads ] Jguadl ad @alias Quuals] Ziasged Laal 13)
3ia3 Guas p,q, 7, s diliae &.:d_,i slael &.a__._;l N ;,7- Jasdadl oe
Jalse sal p o) G 3Rk of oS 138 oF oAl pa =75 ¢
S 7 G dale P ol pesldl plidtuly s § Jele Ll €L pa
osSe 1 e S suall s &1 e o @ Jale @l pasal s 3 Jale
ligls «dol sae ¥ N 7 gsbun IS 13 bads v JS¥ saall § NS
Janiy pq = ps dslall 3 JAal Joladl Gis (Sasg p =7 Olé
iy s ghll puds Lol oaal 1 oalilashl olé Nigly il g =5 Je
o8l tdials &g L51 099 LN Jalgall fye sae (_g‘:! darand (Sas
ooy Ll olacl gsy ps S Eus pip2..Pn = A2 dm )
o ol o) AnlKa] i ¥ 13a) Bl sy pS s eﬂll e
Basga ladiuls (45 J Ll sl Guidy Hlgluie PS Ho S|
sin 550y Laghiaid Gaw LS p1 = @ ol piinas ol oSy puali]
Jolgall e 1 osae of Ll Je Jganll albll o -1 4ol
Jelsadl e M sue po Lalad 3olais o ian palll okl 3 25N
P1=q1P2 = Q2 i0ls oaN Gl G N

Y ang ¥ ] el Laes daa Gash ll Ge AW
gl slael s JualaS sae @l Julas! Busly )k

40

Sl peaal] clials i

s doggda Aol das gyl Slach! f.mn‘l. ally e Giadd) atoley
Lo ae aalsl aaly JBLS 3 Ll e el oLaN 3 Shgl catl ) dia
podua (2P = 1) Jsall Je L_.ljl sde L5| A G R KPS o
JalS u—*"ﬁJ sae alas) cbiSas le O e Jac ._....lar.l 13 L_J,_9'| sae
SRR NPt e PR b.Le-iLu.l.uJ..aiS =95 sse (S lJ.L.jl el
By ast ¥ g cpuaals] J) g LI e slaely ALl slacyl

R f.l polall g gl Jas e 2 Y slacyl (e Lral.g.-‘i ade asgs Ja

0550w 13gly ) ¥ slaeHL Lo 5e sl JSaa 1 595,00 pSlaly

Ll sall Jael degana go Juodll lia p sudse Al 4 sla

@j@bﬁﬂﬂ‘@hﬂd{g}pw'ﬂ)ﬂ.ﬁaﬂ 1._.3...}
53305 dais p Lasas Las Giale 4 HIS 13 Gl &yoSs p aaall
5als Yale 4l ¥ LI Sl g com ¥ 1 saall el salghl 5

2,3,5,7,11,13,17,... :a Js¥ LI sl L o5 ey Lol
S 5 s sy onlale o SEET o G 9SIN sl

sl e Y sl sael 3 ppall bl Sl A slacy)
sael Gps JuolaS S (S o Gl oS of Ll sue @l ol
22 3% 5 Jgis o LiSasg 60 =6Xx 10 =2X3X2X5 s ()
dalas usg ¥ P T T e NI slael J) 60 saadl LlsS sa
Llgl sl o pd JuolsaS alactl Ay Y5 T oSall o Ly $530
go oud i ol 5o 09uSBa ulill plias o) Lol daliia 3k
Sasll 2SIS 13) o yall 1S ag) Ansaas Tlaby sady o3l Jdl
iy Lynas 38 153550 OF S o Gl frad) elsluall 1] Lasls

pudly ne gl Jalgas sumg Julas sz oS alad s 132
AN olat BN Lusla) Jo B35 s Liglle 0sSs a8 @l pe

Juols Jalse aal 5o p Js saadl oIS 13 uaalS) dsagas
3 Jale o Losyy) b G dele Sadele (55 p ol ab o2
(Lo

a4t




alaed

a5 ey AN 3 Gud Jgf sse R e LSl s 1 P2y, Pa
ALgY 5585 O g LI aluell degans L8

Tl d ) awldll slaal
opode ¥ (hef) d paed Sl awldll e Luyul) § Lies Liala
sie 586N olas d=4 Juas a=12,b =8 ppoaall Yai by a
SIS 3] puS pligiag nase paand A didie alie J3T e )
s Jals S8l go dids alie J3l li by a o S5l § olelall

sl 1ia Golud) JBU 3 92 gsluw say ;b; a cposall ol Asu
A28 — 12 x2=24

d o go obungl B <3l ¥ Gads Ul 9d ass s
S Al slacy Jadadll aladiely Baud Al die juadll (o
a=2058=2x3x7 il 13 JBU Juw Jai by a e
1IN Jalgadl :d =3 % 72 =147 5li b = 3675 =3 % 5% x 724
g sl Bedlly by a (o JSI ASAEL LY Jolgall baall oo d
& J sanll oEll i o d JaS & dpmge Jof sue S Lol
MJ.S]LJ.ALJLL,&LMMLQQL.A1J:;JLLQU by oa Julss
Ul 3 Y agaling b gl a Jala3 G g0 d slag] (Sall (e . 5)5 a0
es — 4l e S sual L ealalall slag] s sl L,,n Lolall
Uadlly Lasth JY2 o elld Jae oSay — Tasll dua

Lo3,led paud by a osall d Jiie auli ST olay] Lilae
GBI ol e oS punals]

-\Si}l'lu.o_)_a_..c;“ﬂ .JJ.LH'CJ.I:J ('ﬁ)
il me 4] goladl 3 Adall %, 80 sl wa {r)

oSl
adadl g8 laay foslaie HAA glosall roas JGa el (V)
A sl

av

inal gaiadl] G,

JVE e daBgie pé by el Langad codl Coga Jalh aa
5 Gpaal el Wl pwlill Gluad Guals) Luajslys plasiul
Ea asgs Ja a1l 5w fm_-:'r g guashl lia Je By
LI lacl e S5 vae

Lo dage a3l Loy 3ol 33 Y @] a8 g3 o€ LS daualy pé oda
o B ol il s g Ko il 0 Lol
Ll ¥ b angs o3 JS as &l slastl e Slgid vae oo &
aaly ol sae bis ang oS12,4,8,16,32,.. (L B (0 8
il ¥ Il LK Ly paladl Julaill 3 agage 2 saall 5a Lein
i 55Ss o oS Gl AdSY Sl o Sl sas a1 155
wipeh Jusbs gauan JK ;;;Pa,;-“t;n.z@q Sacll e el sae
Lol 58 (558 (s9mn IS hae of pey LY slael 8 phall 88 (e
Juidll lia e 6,, of adnas JI5 ¥ el oSlie G1 A slac) adn
e of LiSas Ao olael o A5LgHY A5 agi Y 4 S usaa
o oy das 430 hgw Ll alact o e ST LiCay S (Lgl]
e umy UGN Lnsull Taadl Y plad oa

Jdl LN S e 1 I 33 PP e OS3
oiw A8 eda ol 10 e om o8 1 Ve
o) o N ol Juols o N a5 2,3,5,7,11,13,17,19,23,29
N+ 1 Lgad las sae JS W N+ 1L =pipa...pn+ 1 is5ely LI
Ll 3 p B slas¥ (e JSI Jls & o D01 Jalgall pan, L
o A e 5 Ol 3 oas (N Jalse anl p oY) puais ase 5
Jele JRU ge LI N+ 1 51 e a2l al ity elld ey .passe daa
&S ey D1 P2y P Al slasdl (e @ 0sSe ol waly dol
S Eaas N1 auis @ Jol aae amss o5 Gay oS Lgse ST g3
LI slac 4l8 (gf @ ail s 130 a3l ye pn <q <N +1

13



alacyl

&5 L:;i F=ex—cy=clx—-y) s a=cx,b=cy 5l
Aobadl aladiawls 3aa3ll diSes &kl Gudn Laal 7 Jolse aal
el (o @ Jalge anl Ll g8 75 b o dial) awlill gla=b+r
deganaS lguudi oo by a (paaall & Aal Jolsall degana o) pitius
deganll 0da 3 paie ST Loguady 75 b Cponall 3L Jolgall
e auls ST golan by a cpoaall hef dl jam AL Jolgall
z85 nak slac¥l e Zoi dalall Lgus 3835 80 S ¥y b paaall
o blgdl 3 se LS BB by Lt alae¥) ol awlall oS0 olacy)
513 saall 5o Lagia alac¥l ol il aulall g slusl] cpaaall o

ikt Laasal (uasls] Laslsn Joa 1a plage lind ass
(92,8) gusaall Jo duejsleall anaian Wl (adl g ki AN,
:Sﬁ@ﬁiQZQ‘SC#ETJ—j\JG;‘ﬂﬁLSﬁA

(92,8) — (84,8) — (76,8) — - - -
Loy Llaall plo] (Sas Byo 11 J) Jams 92 o 8 25k ilje sue
Basly Bslaa § wliclall »5by 8 Je 92
92 =11 x 8 + 4.

ST 58 8 prual ] U3 80 11 &alall Jyau <0 Ll lly iaag
shio L 8=2x4 ;<4 SUI o6Ss Ul sia Gy Goanl!
Boball @ oS jhin SLI piay ST ot se Bl pladialy Siaa
o plael AL awlBll ga 4 05S0 &3 ey (4,4) Lual 5,381 Jus
1)) sl .8 92

(92,8) — --- — (8,4) — (4,4) : d = 4.

cad s wai ohd S 3) S Sl Jans Lu,lsall Lilee
JBL (peadiwll Cpouall

a4

Ul slact > A A3675,2058) olacyl > o530 sl adl s bl
4 cloo I
1SS gl Lgale Juan

(3675,2058) — (2058,1617) — (1617,441) — (1176,441)
— (735,441) — (441,294) — (294, 147)

— (147,147);

Jolgall aludiawl lisle cowd LS d = 147 JBL) 138 3 @3 0oy
36755 2058 olaaadl Julas o d Lasgl Wl sl Jalasll & &5
1o Llall sgasll 5859 (Ji 295 JS 3 Soaandl ST ) s

3675,2058,1617,1176,735,441,294, 147.

sbajlsall ids Jbe ] o odn puaald] Ledilsa 655 Ly
of amiel snaSll pae @ e Aliss G cal) ASilSae Bk (o
$peais 15U La8LasS) Buley Bl Guslaal) Slia a}@;m

Jor sa obaislsall ge oluwlall clale alluy J3e Jsl e
S e sund Ledsa 5aus dila J) Ja3D 8, kil SdR b B30
Of nad elld peg afl ] dala) b g pds of wos ¥ Ll oS3 ey
Boball Cali Bye JS 3y Crmse Cpoae pe i dilal) sls 835
A atan O oSas Y 138 . paBliiiw S5a Cpaaall ST Liag dulsl
Ly — 13) Saas 1aa el J] padli Chgw oaaaall ST Y
(3355 Laviey ((JBL aaby) Guslude Lo Byl § plasall plS — 13)
59l 5o 13U S dase 2335 ¥ Laaoledll OL8 &3 (e daa)olsad)
Sd ol ide Jalae Jel

3 ombll EAal Jolyall ases bdad A3kl & ol
a ols bs a gaoealls " Gl i o riiw LS Beha JS
o iy Mie b =1 Jg Bsbally s (sl BT
ab o dide Jale gl € il BB @b (e Jus vs bzl

A




alacNl

ey dasain (3) &8l Uslall ply Gus Lo s Y] zlins
RE P PR Y

65 oSbadl slas¥l 3 Guasli] Lo lea c¥ulas Je Janlls sl
god=ax+by o) &uay ¥ 5 X (pasnis Gasae alau] Lls S o]
a=516,b = 432 Galull JBU § Lol LS usge & oUsSs a3 L‘.ﬂ_.s
oblsl by @ Gaaaall o Gases .d = 12,x = =5,3 = 6 Je Llass
alsll 5o Legin alachl WAal awldll o) ol coprime [a3 Laausi
28 21y 24 Gaasall Sy AW Laaual GLIT 21 40 glosall Vi)
pS Oas (3 5o Lagin alacYl RSN awlal N A3 Leasal ool
ax +by =1 dulall 3823 ¥ 5 X dasain slael ua g

C,:,_a;‘tmsjucﬂ;:aag,uuqeumw&taﬂgg
Losdll s by @ (pase s Jiols SIS 13 ¢ oay Guaals] ssgas
P Jo Lawdll Jois S5V e cpoaall aal ;,-‘Li P JsY suall yo

O gl ab G all Jualsd auls aly Jll saadl B &F 08,480
B OSS lS 13) L@ suall Kwls sl p o) asad ab = rp
oo ool pladl ARl pulall ols Jol sae p oY 03 (s Lo Las
ounlil daajolsa plaaiulyy aslgll sa 05 o Gas poa sladdl
¥l ax + py =1 :glakay ¥ x gloae dags

b=bx1=blax +py)=bax+bpy.

el ALl Asladls ba = pr N

b = prx + ,E?b)’ = p(rx + !‘?__‘.!],

O 6l L] wsi Lo bl say b ssall ey p ol s olimg
(5] A8 Guanll] Zuajlen

daa3olyd daudly Lol e Lual,ll dasill 555 il gula

Sogall § (hef) d placll JAall aulall GBS W paus el

b 0

pal guaall slsl )

i

1432 516 Cposall alacl el il aaladl awyl

516 =1 x 432 + 84
432 =5x84+12

w 12.

~J

84 =

12 s Cslbll alac¥l o all awldl Gl Saall o 3L Y
pelill e aaill c¥olall ads pudiis Ll oo 2kl dal
Jlac¥l e ol 2 o3l aladiuly (12 sl sda 3) abacll ol

te LS
g 5,390 U3 Aslall aludsawl las
12 =432 - 5 x 84. (1)
Yoy 84 bawsill 3L Ge uadll S Aoladl aladial o3 e
1 432 516 Gyaoaall
84 = 516 — 432. (2)
ide duaas (1) & (2) pausa
12 = 432 - 5(516 — 432) = 432 - 5 x 516 + 5 x 432;
12 = 6x432-5x%516. (3)
:ol Lia laady

o) Boshusl Bl Lage slael an Y] Jalass ¥ Ll pa o35
Wl 3 1as daesl 13) =5 x —432 = 5x 432 ol gl oae
¥ ashall sda 3 .aoldll Juadll 3 g guasll s olasd sgad Cigw

Vs



alacy)

o S ] (gl da bl Caas ) S uds 4 (3,4,5) sl
29ilind SLAMS g Rais 3,8 amss 00 oebEll Y] Gad AL
SLENE K oy S Jo WM JLais (8,15, 17).5./(5,12,13) o
Susloll ne JAde Jole Lgiu gl a,b,c Gus (a,b,c) &,selas
NWAFIERTPRREE AU
SYRRVIP U F W |
08529 ML >R Eus Mg M

laguaay  dl dwdlls ool

il gl
o Lagy s Leaual
9o (a,b,c) AWl oli a=2mn,b =m?-nc=m*+n*
%8 ol Jal PRV [ 3 RGO RP ORI FOSL A N
Ol o SBI eliSaid sl Ay cwlas oS Gl LSS dgaad) Ge
&Y sl anie Loyl (Sl ol o] 58 ol 2520 @ + b2 = ¢
Jidue Jole Lgin 05Ss O 0 (@,0,0) slae¥l (e S)selid SN
5 ue Laausly 1y M Leguaany Jl Luailly SLs1 plose 2
oo AL a3 aF elly S ol Y] dBla) Lalls S a,b, ¢ das
Nis Lo ! L3l pe Lin Juuslisll 55 o5 disks (505

ool Bilsl 3 cless ouST Lo .2 e ST (558 e GY Bass o
sse Logegane (paSe Gpaue sl dastall e & 50 sde gl
O5Sas Al Bedll tnesdye Gavae ol i) e AT S
w2 ¥ 23 N T 6l diSay Al 858l Lesdse Niac Lagesans
@obaall JaS dainis lael

Xt gt = 2%,

de WaadaS jgls il padill fagd LS1, Glass asal of ool olojs
elginy s s Jhalgll o] Gilaly aslaglada G Susly (hals
e ae adi aleyd glapdl oS @l 1G] suay al ligy by
OIS lagly cnadill 1aa Y] Lgilas a3 LgK halsell Jo dBiLall elasyl)

AN ailess Lodain rglgiall L

Glsill ety

oSy elld) G la el @l gan 98 (J N B0 e ax + by
dandl Lo @X + DY 5y50 @ 1 QLS (Sall Go oIS Sl :a8Eal
cowals] g SLSh W o (Al degl

Enun g paad Jgddll paa

BLadl G anal Gasel Gigud palpsall eluabll ol s oY
Slae¥ e Jall Laa JRI fe ol Ja3 o Al Bpgadl

iEhalg (pedd

2SI 25 ase IS JUI pradall 2lalgs 2ok e el 5,80 &
sas Bules puais 1a oOf sany conlsl cpoae poene 58 2 oo
ol O (Sars (18 =11+7 =13 +5 :Miad aainrgil 2K 3ok
S Lgalisl Sl et 13m e daanl Al s alas¥) (Aaay cluddy
aluabll 3 pamdia A pul Glas s Jos Y gualll el
de oSall Yage cud il sadl LG dals s Bk G
AlhaNa yab, ) oo ail Spdad Dlis sGa Flalga greds o
i ST Y L, @byl Ll 101 o ol L1 slacll 158
ol oo g gill 13s Jia 3 byl jaie LESSH a8l

:E‘Z‘\i‘jlauﬁéﬁe’l&
oy BAYl olasd Lol @l Swad Luay edal Al Blall saf
e Ralon, e

sacl el Jlpbl Lyl 56 &lia ebal 56 of oSall (e
oSG sba (3,4,5) o 1o ompall sless Sa Yae — dagsia
Jeadll @ Lol 3 &5 0eliud L5l ga Sl Bals e — 255050
Soseliaall L;,u:d? Py, o 38T g ey 487 0% =05% ) o mlAl
um (6,8,10) &) Jalsadl o 3T 5T 2 3 ABlall laeY) G pas

VoY




alac!

(n JJ) o slral e Bualg i) Ciaa o faw of Gas S (01)
Slals L f(n = 1) d¥ aaall e ST S5l sae o f(n) Al dasi
i Al gl sl (e Buljie daslite gl “-’—“; SR PORRPREY
Buaghde ANl slacl Laas @slS 1))

sie Lot Jias Jol) akias ¥ (1) = 61+ 1 Jie Lun She
Aasas slacl a,b cus f(n) = an+b fie Gos gi =4
b oa el sae S daas Laall sda ¥ a = 1 34T die Gusiall e
ligly @ = —1 ;ms“ul Vo33 b oo ehiisl sae g 0@ = 1 s Vielad
Sb)y=bla+1) L_Si F(b)=ab+Db ol lagly .a # +1 5l Lo,
LT 130e b oSo ol Lo b= 21 cilS 15) 9] oS 5e dae 5gd a3 (ray

N =a+2 pag e sue e hand b =1 Gl (a8

fla+2)=ala+2)+1=a*+2a+1=(a+1)3

e Juoss @ =6 aag i;dmd Sy Jus {:;i e Sde ghg
rdss Lgro asis b= —1 Llgls 1) f(8) =6x8+1=49=7°
a=6 ol 13 Yiad fl@)=a’-1=(a+1)a-1) m=a
olay]l Aglas eli€as .f(6) =6X6-1=35=7x5 :je Juans
S f(m) =n?+n+41 Jie n I gl 53 Yo ssis3 Lo
F) Jasy moase aan gl 3allall fie slglads LSl oSall Ga
] s Gy Shgl J) as s duas A Alall JEL fis Lgllas Ko
ol Mies 1= —40,-39,...,39 Ll olel) LN sl pan
AR 1 oaadl i jlaal diSe .97 J¥ saall Je Juani n =7
o @l f(40) = 1681 = 41 x 41 ¥ Jass Liuall sis n = 40

S ye vae aiSI Bl 1iue Gl 3L sual)

F(40) = 40% +40 + 41 = 40(40 + 1) + 41

=40 x 41 +41 = (40 + 1)41 = 41°,

il padll Slaabyl)

las oeSaw o) dals Leal =3 Slull sds gai ¥ J5Y1 dlasl)
st a8 A0 alualoll e 3K (N Gl Gbls Galaw LSS
Ball sty AT Jlsw 6l oo ST 82331 wleyd Aoks duwlys e
Andrew 3Ly 5,00 Lauly oleyd Lis LS Gla add a3 Al yls
o Lo lia Gaee onedd old] JN5 Ge bl § wiles
o dasly s L) el A Ll faally Laslll oliail)
sole nig 0uall Glays ail Je Wails Lus 5 39 31 pladl .oleys
;Lcnl'l oulal e — c__,LLJ&!I de s — Jali saad Y| (Say Yy Gaadl
o5 Lol Lol agie] laspdl cre 85500 A8 oLt Glandl lgags pgils
Jias 5o 5y Jae by dhuly sid ada e @bl s Ly
s oo olael OIS 5 s Dl & sdaal) Lagla g

de Jseall slasyl is Je SR o shy et o Ll Ga
slesd Glas oo Bl oludbsll disd 855l aa s Mt 85l
ool 3 bl hlas] e Jils sae Je saiag Shs ooy §gadl
oloyil (K seb @l zols 5o 5 ey Daplall Galy e pulill
de oS Loie oloy gopn sSE O Lage Gls ol o)l
A Layyy dasle B3 dille, Gl Glelel!

sl I olaeY puo
o olasdl sda sl alay ol § peleisily g,lal! |
A alacl g b G aw of padd @Y bl e al

sae Y ol dums f(1) Jlgall e LEss aad LY slacll Edviny
zl _,_«_3 Ol e o aus 3 g3l ¥ saall sa f(n) el

raadlls Tag

Fl= 2, 50 =3, 50 = 5 {I0) =28

@5 ¥ saal) & a1 () o Lo Ciyad (sme k) pobis siasy
olind Uga 38k Loal pad 4 Zale L1 § sl Asall 45,0

AR




alasNi

bl a3 Ll caudy s Yo 1SS Lasie log, 1t J) U5 A
1osaall

Gl ULl delus Bale] so lalas] (@Y olael fvs o
Lo Liale 13] bads Lgaluaiul (Sasd 2a8l; 5u5 LT ey o ] 5053
oS oS dilal a1 La (JH U 3 TSN Slacd) pias o
iyl Jaalls asis ¥ gl (of (Juds Lslial .;sL_st.u;J\

df sse sng Gl UM slael Bails Bius 3253 Y 48] Emy
s o J saall Bale o A e F G bl wigrae S
oo @ may Ll Jsl i podas 27 -1 3,5l Yo JN suad)
e Lawdll Jads 267 — 1) Gl 1aue 81 pad oo due ol Cigpadd
O5Ss rupe saal awls (@ o old] (Sas (Yae 221 707 (193
aglans 138k Lisoll dnaaall sl Gaadd 2kp + 1 8,5all Je
upe wae 333 LGl el Al alaelS aliasud) ey
A TG a8 e 211 — 1 = 2047

VI e ST 5650 o dale al 11 oS50 sae (o o J) il 4]
0558 VI e Lgia (sl wasa o ataall (e zlos) 3 el Jelgall oY
J31 77 & Jole 7 dus 77 = 7% 11 Yhai .71 Go <0 Lags pd Juals
JEIs (Jsl Jole duis o Jole & 0¥ .9 8 o ply il V77 e
Jalse b Guad &l 3aa% o1 3 (ol sse g0 1 sae o oLS] oY
13ae 2047 = 211 -1 K ulL. 3 S/ g5l sl e J3 Al
Lwall Lyl alael Yo dawall afjeu_JLgsu Lis pliay o A Gl
aaly Jol dae Lds asg 467 > 2047 cus 46 e J8T 22k + 1
Lo 13] Moas oSkl S Jalad) ga 23 1 saall T ok = 1 puingn
Jsl 56 2047 suall &aadall 3 2047 = 23 X 89 Je Juand 23 o
(22k + 1 Lol Jo Lol 89 oF 1asl) crw e slasl o Sse sue

oS M =219 -1 =524,287 Grupl Guws Al suall 3a
o dbade Taws 5,00 sda 3 Dyl obluatl Job sae @ ola)

£

1
i

ol gl siluals )

San AN aladl g ogagl @ AN ALl pan Je Sk Bl
sse sl de sgiad My LJEL slae¥ Ge dlsh Ale Jo Jgaal]
_m.a_i'»“.{factorial} ol Al aladiwl o ggia opald! asl J!

ropall Juals sa (11 0 nae Liss) 1!

nxn-xn-2)yxm—-3)x-+--x3Ix2x1.

i ¥l X1 ol o bl oSy 4 ae

Bl = 6X5x4x3x2=720 Miad 3. de pus galy g pall
Jilise 3 Llaials Ul oda ,elss .0 saldl o wsae JI Juad de sy
sosdll cailill & 58l o) alas) Jie claisyl 3 aall fe (g5
of idia padtus (pualadl Jundll Sl — 14,000,000 § 1 s=)
N e Aasliie (psSal 2,3,..., 1 alas¥l S Lgsd L Bupue Jalse 1!
A ol 32T sae N LIS TS slasY e

m+1N+2,m+1N+3,...,(n+1)+n+1

M2 g Lewall Jiks J eail) 136 3 71 Lause Al slael uags
N3 e Lewdll il SGI a5 due Lagie JS (4 DL 2 Gpasll
ast A2 saall .usgj_:% 3 JALC Lt el Yy (n+ 1)! Jalse aal 3
S e Bl ae puad slasYl sl (e B of Lty n+ 1 5o alalse
AL LU slacYl o 1 (g 933 da3l Jiad dalsil) oLs

Lol dauliie usss ¥ ol oliy LA eudius Labill sle
s ol om JAAL Gsal N Adgl slael e kad S5 an +b
o 33_;.43_11 O Lyl LS @ saall Ll daylmll eda 3 oplliie
it LS 13 B 5555 o oSa onBlatia calsl Gasae

S e smps DI 0l 5 5als 8235 Jga Lagas IS 3yad
Saolly 22 sue N NP <2 G5 usy P oasl Jol sae

n

AICI




Slacyl

JSuly &b
L |
121
1331
14641
1510105 1
161520156 1
172135352171
1 828567056288 1

V JEs

e sdie § Lbgiae Geaadl ol slsel puas il Ggw
B bl e Ly sl iuall o (653 Cisan () JSA) JISls Sitia
C(n,0),C(n,1),...,C(n,7),...,Clm,N) walasl o S cpanll
3 i 15 el e (Lol way Sl Gighis sl LaS a0 Gige
celadiy baaill CiLasS)

oasdlly aliall U Cishiall Gass lad) Asga LuSa
l3ay C(4,2) = 6 Y aul,l iuall Cuniie 3 6 suadl Waad . pumailly
LsSe degane o oolill Go 295 LLESY b o wagy 4 puais
AB,AC,AD,BC, : ;& 35 &9 Bl 2155391 {A, B, C, D} dxu,f (po
.BD,CD

Gebd S o S sus JISul &l § paalsll Jlall
Ol a3 puall ald slael @¥ay ALY e Gls Galall e
Guall 3 obye ¢k il 56 saall NEaS .C(n,7) = Cn,n - 7)
fad 2,88 1) Balie Gl 13a .C(8,3) = C(8,5) ol pusg Y

V-4

Cralgaadll sliabs i

oe w3 W oy 38k + 1 Ginalls LI slacl @b ey 7257 - M
sin s k=5,6,11,12,15,17 aus Lid «Lasdl zliasy 724
Sl cuw Lawdll padias Wl gl LI SlacYl

ol 0dd tdayas Slue d> oo dbsundl Sladl pes ool
Ll a5 Lol gus a9 Qi kalls 1 ek sae b saddls o Gous
Gas Bise 7i i€ 130 2 Je pwsl u;._,, 13ae 1 @IS 13] waaly saalls
ALl Bacld)) Lautiy 7 saadls Bl 13) Yia dialy cinls 3 3 o !
Ah daslsll fo Juass

7—22—11—34—17 — 52 — 26 — 13 — 40

—20—.10—5—16—8—4—2—1.

SaaSIl slacYl Jaas Sa 1oasd JS) rednll e ladl g old W
S)nJSQIJAb\gMML}LJ;iJ@a&?JLﬂ‘PuQ‘DL

azll 453l alegaally JISwb Eulio

sda Canw Ligpandl @l Jabaen tpwl dule 3lay slac¥l (e ool g 53
padiud Chgw palall cidgh @ . JUI Juadll § pualy g daawdll
e T e &SU dalisll slegaall saad C(n, 7)) Guasdl &1 sue
pasai! cdgad olaell oda sl o M degans Ge BGALN LY
Vias dulio pé Al puad Lgigws ebisl e il aladiunl dal
4! = 24 ) Cacliae LSl 9o dl5ie daunan sluel day)] G s Juals
ol s

17 % 18 x 19 x 20 = 24 x 4845.

sanll Cieliae ga JSL dudie olae] Lued wps Juals LA
sl o 7 osse gl wps duolad Jele Ll ¥ daley 5! =120
S5 o Wals Liale 13) dxualy 6855 13a daus IGEH dauauall

Opaadl old alael




alaedl

Liges gual 5,4 BLIKU Ge iy Slall Je Ll psagll Lais v
.C(8,3) J] Lk

BX7X6 50 Ll G il sl &V Llaal g,k sue
aﬁalij#iam&igiqi)aa‘)lzﬁi|os.ni1..\..1.:.”‘_)4;.65;_,!..‘:_.:1_-1;_,
sl BW 5o degane JS .,Laal K any lialy paiiy JGI saal
L-,,,a;_,wmumu%\umjgiatﬁ:;dtw3x2x1u_!m;
:g_a:ahlj

X TXEG

3Ix2 =8X7 =56

Luml_u n d..x.":ﬁ.“ ia..x;...«::]l Jl..lr.{ﬂ' e Vo ra Jols u;_gLu.u
s> ...-LnE__a ! e Lguda

nn-1)n-2)---(n-r+1)

Cin,r) = =5

(4)
sl Hm=r gulym=ra1 52 bl § aa AT o ey
25 sall ol =3 =8 wie Waai - 1 Guly H=n -0 5a
Ll bl LS 8=-341=6

20l 3 bl 7 g5l ol ST sse T mlast 3 lal Ly
oY Al sl slacll e ¥ sl ors JualaS dlaa oSas (4)
o T gl opd diala oli s ouls puais sae ols N Cn,7)
ol Juols Waad ! o dawdl) Jiiy LG Gasaall slacdl
N =15 ausgs 5! = 120 saall Gelins 40 11X 12X 13 X 14 X 15
e Jeas (4) 3r=5

I5x14x13x12x11

€(15,5) = =

Cralsaill Slaualy )

58 bl Wla Je g5ia3 degana o oalanl ANy BT Lt
e B LS b sae B8 &S ey pgSAL Luwad L) dwds
AL e dues HLAAY okl sae dwds g Ll

hall § sse S TUISwl Gfie § JBll Cuall LS 8ucls o Ls
Jseaadl (Kay (anlsll Wls o 30 Lilgilly dolasl slael oo 1)
ciall 3 28 Jmlm.aﬁLa@&igdtg@JM1w@L
Sopandl 13 slael e olld el puigy lile 21 7 pas (e L,;‘l; oalall
ilagaes C(8,3) = C(7,2) + C(7,3) o)l pusgs |

Cin,r)=Cn-1,r-1)+C(n-1,r).

J by alia of il Lo (Jall ga 1ia 10U juwis Gaksiwl 13]
Las a2l (C(8,3) Als i) Lopastl old slael JS Ludany Cigan
Legasll oSS S il daladl Al @ s Gabis 6L Jgil
LW slegasdl A = {1,2,3,...,8] ja jolic Lls e Sl
G olesandl ol (niline ness o 8 A Ga Laslasl (Sa 3
A0 .30 5 Tmgnns JLAY gagins ¥ W inlegually B ggatas
C(7.2) 255 il 5o 7 Jf 1 e oeose 330 o3 8 saall 22
Basly osS3) 8 330 ) 13) (3N Lalill e welld Jand Gokll oo
OSar (A (d Y Dl (o slacdl BVAN LAl (Sas SILIAT e
Jioaiud Lo el Baea 13l (GLkl e C(7,3) suay La,Laal
.C(8,3) = C(7,2) + C(7,3) ye

8 e paugaill wrae delall Ul G LA gubais daall sia
AL Aolall 3 7 saalls 3 e Gasgailly 1 sually

Spaadl ol3 alael G (o Glual @k Basy JKul &ke
e 0sSaw Goleall Caall & alad¥l ol s o G Wil ae C(1, 1)
N AN saall uad aas o G €, 7) saall s aas o Juaslil

AR




p e zoswdl Grall olilee o s SLEN Gasd UG sal
Uy pgan) pund &l el o S3Vy Cavatilly Ciuasall clle o
l&ucs'wﬂ—\:-ye-'-"-u—’c@ £55 §l Oa LsuShl pa Jalall
As 3] Yhai 3,3 cliwll olela) ¥y e Opae gl o pal
INENN 1 L._._;.IMI lgis 25 jaun AT o ?L.c‘:ll e 31 sue fm..u-l
(S LS o llaayll LI slay 45l

ploll Bebis SN e 315 25 slae¥l gl o fpusee S0
(o3 1 Jlaa] g Ll e smll @30l Ciasy cradl e pasll
g diasd Ja Jasll ia dislse guydll suall Ciiais Ga il o
() el a3, e aalgll

12 62

1 496

G Ssdaall Gl padil sgeall § duag; 13lac] 53 ANl ghaull C3ial
3142484496 &l alil sgandl § 23U slachl gans a3 .6 (12 (5923
Aaaaall LYl a9 = 775

|..‘_‘-;‘1 has aid] cilaalu )

@obon ol o daaday dale Jgantl Koy (1) ) pasa al o
sl Jsls =87 = 3 JBI ALy o35 5sa

"
tn r)

8! 8!

Clmar)

. (5)
T i n-r)!

Cn,r) =Cn,n—r) e g Ll Cpaatl ol slael fe JS21 130

ouds e Juaady (5) ol Gl 31— 7 sualls 7 Juss Lesie
M-M—-r)=n-n+r=7 N aaill




sl

z5dss w53 oolst e 295 sl O s Lo 73S ol l3gly s
fiawdll olilasd pudiuy sl puis ol Giladl @ 0S5 ol wyal
oyl 8ol et Gulsd ol Vgl Liales) crund Tdaall Y

(32+8)+-2=4+2=2, 32+(8+2)=32+4=8.

SKly (32 8) + 2 elliy Jiad Lils 32+ 8+ 2 LS Lo 13] g 521 550
sl Y] 0sSo Y GulsdYl pay oL (pladl 3 LS dunds ol
o ool BUS (gilas Jad¥l pad dunlos] o Lowdll Llae Y

Laele 568 Sally pulsdl (o dand gud g8 il

e
[ |°Cl|\:

w

[R®]

GSled paes gn Lady Sy Lusges S 5o sl 506
b @il wasl el @ dida o Gungas Sby el
sl GBI 58 10 pally pendl Leay Clasdl § Q:_'\::...uL;SH oialaall

ioulsd G ps LA Je By

alb +c)=ab + ac.

s dams oSBIL ey 4(2+3) = 4x2+4x3 Yies
ol pusgs JBL 13s Jo pSis Aanl 4(2+3) =4 X5 =20 =8+ 12
Lisal @ sanll 1ia uils aal Jo Gusy L

42+4+3)=R2+3)+(2+3)+2+3)+(2+3),
{24 24242+ (B'+3+3+3).

Ve

el el Sl Wl

ol eld W il Laale gan o pall i ,s Gglulh Lan G5 1)
Jo Sagiinsh b dliSer Japgl el gane opall § Lol A
B KAl Gudd e Glaaty QUi Gudall § Selifa ke paudst S5
£ bl sas cauisll OsilEn tpwl Brmy onndl Sae Lo puds sty
Jals e oS Slall A AL sgad Cgany Juadll ia § (gus )l

S5 Lasie .oulsBl) by e Ak sadl ool s &1 Yo
clun 3 obad) Gaahll O3 GulB dalay Hado M8 24447
Lyl pudd d) olbads g sand]

(2+4)+7=6+7=13; 24+ (4+7)=2+11=13.

Llae Jo dwdd e il Gubaing daals | dulae o pusis o Las

ales Jo < sl g «da sl dalae ) pusty Gaae

re> Sic {ab)c = a(bc) ;& a,b,c slacl &G c__;Sl l_';i éi wo pall
e At s 239 Lgd Guls®l 553 ontulaad) uila

24 (4 x7)=2+28=30; (2+4)x7=6x7 =42

o 130 Yol Liale daiall § (5w peonill 1 §2 44X 7 oy il
2+4x7 o1 e pandl Graw o pall of (OLasl Jad) 858 2
sl ganll Lsllal) G813 2+ (4 X 7) Bypeall Yo ol Gias Sa
A2 4+ 4) % 7 LolsdY) andsus Al e Jsuealls

Byl ol e Olaand) ol sl das @ B30 Gans gpad Lo S
caally (ulsdy pokll e gsia3 Al olpadll 53a3 &l wa
Silee Gouitul 13] dales] ol pobll obiles o ell § i)
idage (5S3 Luls3Y Gl oIl 2ok

9-(4-2)=9-2=7, (B—4) -2=5-2=3.

o Gies S oolsdl s 9—4 =2 sa Al Gl AT Bes
Aadlall s oy Agisas i gk ol of 6l (9-4) -2

VVE




aadl
L3 e oBlaslae Gudime (pius wpd hless ol diadall 3
Lie oblayl Blal g geall alsT 1305 10 3 cups 65 ol
2 sensn ol 13) day ki 585 1k

2x7=030+2)x7=30x7+2x%7.

s ghlee g gane ] o pall B33 gl (eIl Lesaial adl
a3 ]

30x7+4+2x7=30x7+14=(30x7+10) + 4.

Bobadll a3 ise wpall Bucldl chilaglas Je JY 8shadll sk
asee ] LgndsSy gl 1 10 350 ua Jaead ews L0
U Y saiud o5 euls jlade Jla pal Slassll Bla 3 ool sl
o b oladll o 1) sl Jlall o536 pladinl diias olpldll
oxl B0 msill 0silis 3 3l ol saay (w88 b
asaadl pandl 1aTs 10 & onall 3aclis

= (3X10x7+10)+4

=(3x7x10+10)+4

=2l x10+10)+4=(21+1)x10+4

22x10+4 =220+4 = 224.

il Jrndil) ggiwll 1ia ae Aol pue (e sl Lads a3
crall — Gls Gslle o ool ol dll @ coall oo 52
13) laasdl gualad diglls pe oo & i alidiul — Ll
Tolus @i,k JS cdels dhds Laada po o3 LS36 s dac))]
Laal Gluadl 3 s Lhvu oolsis wll eda o Liiias § adias
sl ps gt 3 Gluatl cailsd selud o elld ae Jol i3l o508

VY

el clpaaly

g afine (i @ S aladl udd Jo Glisias GreganaS GLLL
Ul .(ﬂ +bh=b+a C_na_u J.JL::\.” u\g.aﬁ Y 1._1.:&\3) \3).9 A= g o f‘:’
dua ol edd) Gabais dalall

(b+c)+b+c)+---+(b+c)=(b+b+---+b)
;,I)il;Ll J4c .:,I__'.lu:{-l dae
+{C+E€+7=+1).
.:-l,.ll;_:au‘.fm

poxill GSlall slay) 3 aslidiul e u,.u el ol G Bl
aladiawl e Yays e Ade Jale zhalul 0o JiolaS g gandl oo
oll dainge Ul iS0lSae Llae olis ol ol e 5K
oSl 1in o fdie Jole LISy puasll § BN g5ay Jalasll
bawd 3 scluswy cwlie Jaladll s Jo 5580 @Ml s¢8 Sl
5 e LgiS) dralio S Bpn okl 3ay aall nadl il

po Uy Jalaall Zalay clual )l elulal § osaladl ML
eyl e JS @ massill 80 plaatul LaS 38 aey o)

ol Laas) cus (V00) dabe § dbaall Ak e JGs
Laadall 3 .0pise gl O audiwl Jlis 407 +40 + 41 = 412
a5 Ll il sule o Dlany sl Ledic padian aaiill (81 018
orall Joan Liyre slosl BYS Jo asiay Loslad lld Yo 585 Y
Ualas W 10 3 o pall o @yae o(goaadl allasll gulud) 10 4)
Yaad cuussill o350 a3 s slbll suall el Llgill JI 0 s
H(clye paw 32 Caeline ) 7 3 32 o pal

32




sl

24 Lglan Jas 25 gl SGU JM chall oo JEDY wie @ g
laas S8 el st k:“:1_” aual 1Jl (8733 a.ﬂ.r_l.nalb u_n_;.a_\_d'“ ]| 59.]9_‘\_:‘ 19
daens o) LUaBI 3 J Chall e Lol B G & ol 1 x 31
e Jrania oIl 3 el elld aay
=6x124+31=3x248+31=(2+1)x%x248+31

=2x248+248+31 =496+ 248+ 31 =775.

EENENPAR PP N [ FRVN [ E L ST VP P TSR I SR PP
o rall 3 dasdtal) @ Y Gkl e K 3 Jladl s LS Ul
58 JS o Giad Cluall cldeny s Losie (ol Luwds 4his sla
i3 Jo le Yy pslill lghay ol A b paladl aslul & ol gun
aesl J& ol o L eleal agilal Ly oo sl Lo Qe ulill
b {ling toola cisluly Jaalls (15a58

Bale oS Liad Luluall olblealls aLdll ye Uies Lass il
Aolall Ll US55 Lo 188, elld Joe LaS o aal Gyay ol
B30y olosll aldl) aladiud desas peaadl Josd Lowldll 3 L0
ols oo Lewsasy (e adlailly) slacl LS S0 cllad s
sin Sl ellily cobluall o LGN sebadl JI JEDY sie Lo <3l
Llosy caall e @l WS Loadll cbluall Lwlie pé 3okl
cluall e alKT Laaie 550 e Jabaill olST Jaall & lael (e
algls 1] damill guhs pls Lo eh (sl Jae cliSasd Jaall (el
O Ll @ siw bl dassin Lol cludd gLy dBid,b LS
(oulbll Sl Jads LS Gluaad) 50168 udiy o35 sy shb

_;_\Q.I.I;T:L:.uaJla.a

Dxer W ey whael Guad G50 obluadl sha] Yo g5iny 1ol

AR

Upalsail) slusly

dl Balall pans Hadie Layy oBils Gopsl oS 130 W) o nall 25l
=l

Jaclie oo Lgud b U Lot pall Aae d) oY gpa
35 3L pany dag3ll Bgdall Ciisy Slall Jlea) pe Bualls
55il5 Bk Ligesa osSs Gl elld ala3 sie oI e la gan
2ol

Ll pudly Lol zeill s JBs o 3k 86
52b LGJ.; Labaiail ab olus oo Lualudl 85801 (Blas)
oluad Wi L2ty puas Guslall Gl 2 saall 855 slaell aa HI< 13)
i siae dndll Ja, L8 16040

16 x40 = 8 x 80 = 4 x 160 = 2 x 320 = 1 x 640 = 640.

0 ME g o Taw Sl CGuall eliiwly Chua S @) sda 3y
Mfa_gm.a_“.ugu;@u_@@mj liag .1 X 640 Y Y| 483 (e
seo ol spandl 3 Guyd oe Julis Lowie Laas &ay,kll sl &
Lo «gusd die A dus ab Cia Gayiy adl s @ Glaeh b
c +ni @ 8 IS @shall sda 3 L psdi S Llasll olshall

sl O l8 alaaiul Hladll dés S c=a =1 &us

ab = (c+1)b=cb+b.

Sas ¥ b N ssall b oAl Juala e Jeall 3 seiad a3
Sl el asanll @ olae¥l O @ el sa faa Jls T o callaa
b 1o3m (555 oSy Lollan] (e 3 (ol sanll @) g suns fus
3 lam L susl oslags 2gilSs s ol sow .3l £ saall
s Jon B Wi b (3 TRl 50 1 BEE (5 S0 ol

i o8 B el sl Tiganll 555,

25%x3l=(24+1)x31=24x%x31+31=12%62+31.



nall

dl 3o @b Sal G ie puagil dsyd (Y Lsal oaadl )
Sl Al Sl 38T ae Sl Load Guals ellaly Limsll slactl

AW
fab = vavb; .
S \' b \/b

Ciolall pye 05Sas cndslall au s ) ki plaas (JRI om0 L))
i) gas el Cislallg ab sa !

( \.-’E \";I};) ( '\;a \c'lll-{:' ) = ( \,".IE.I \,-";EI} ( \-'II.E'\"II'E] =4 1 45

Losd US sbs 4353 oSy alas¥l G d Juols o dida Londiud Lia
Bl dplhll damll Jeo Jgaall o pall Jolidll (300 pau
Jroas) aas Lewdll Ala pady Lo gdsbll ase of ST (S
3 &l Baade ny - SBI o8l GEas L say § = (Juolad
Lgilassas dunge i:\l_u-j-y S K P 7 PP EG PR e PN |
anio lia X =y dglude Lgawds slad¥l ol X7 = 17 idsgluda
22 = (=2)% = 4 :Miad pgaall e cpaae gl e Gabaiy ¥ (S asIL
(2 % =2) relld aag

oo gl 1ia ae Jelaill wie Hiall A58 o ol Tagly
s

90 wpall dalad au il sanll ol 5o slisussl Lo ,AT aay
5o Lawdll gl Al Siall oy Lan Al Ssiall b bals
ghaiuly o rall clibee o Gias Lo gay Lian Al 5siall dews 2,5la
sdn dantill iy aadl (35 gl il oSa LAl Hlall
13S0 laed Lua 71 g3ad) banans) Labily pudies diEsl)

Ty

136 x 2 = /362 = 6V2.

I‘\..-

.-?

Ol puail] el )

oilsd N AT olall e oSl gl 3y 33 el 15 Lolgal) sal
sona Y lgahiazd ple il golss! B gaust ol iy pall
el @ 3l ) 05 olwall suls) & 3 ol ga elldy cnaall

das dlee (S Lo g8y JB sall 5a Lasy auls Lges
a oSl daall (x4 )% Jla s oli (Sas a5l 9308 alusiwls
Ol X+ Y saall e

(x+P)=(x+¥)(x+¥) =alx+y)=ax+ay.

ay = ya = Jilby ax = xa = x(x+y) = x2+xy :LJ:‘;_“.T
e Jiasid Lo pieadll gasiy ¥(X +Y) = ¥X + y°

(x+¥)l=ax+ay=x+xy+yx+y°

=x2+xy+xy+y°=x>+2xy +y°
(xx+ )% = x% + 2xy + y°. (1)

(a+b)? =a?+2ab+b? :qoa SN Jadll § il lis L, s34
Al Lraaigh ohlaedl paa e Lgple Llas

Loaie bl usbisal Gl (1) Je aaiad S Lousdll Gaa alliag
&l alall o ) 35y o Yy L:aJl:le; 8oguuall Jo Aalall sda i<
3 iiilias algs RIS fo §om oSall dld 3 Lsall § opd aal Y
sl Jib sas o0 J¥ ALl e Slusly; alle July Wl alls
Chas Blal alall gsane golu pgandl mser o alis) ye
OSd elly e e 8,55 (ol dal pudd &1 GRel 3 pgand Jusls
LAl didEs Ciga dalad ols Waal 1] af ads s e

crall olilee oo il Hiall Lgy dadlay L Al 48k
o3l suliae pal e Basly poblly pasll clilee Gudly awdlly

\Y-



sl

O9ds Valall Ja o Y iy (X +3)2 a5 auye g0 sl O35kl
sia ) LS b o Hds A sl saal) oS30 Lasie gain

AEge A )

(x +3)° =25

= x +3 = /25 = +5,

LJI Lﬁ‘ .::?3 Cragh LF""..' =3 _).a_)ﬂ LJ"& —‘53 +5 Lrl.l:! = i) ;:J:x:u

X=5-3=2 4 x=-5-3=-8

pe Jalaill G oSam o] zlias 8l pall aladiul Jal e
sn3 Al Jlad) e Joladll i @] ol Adlally Liasll olacH)
QﬂQQQJBQHﬂ@@MNQP@%yQﬁH‘hﬁ@ﬁwﬂbﬁ
alall sgas 08 Ll ae afluadl slacll alle ) Liastl slacd alle
J gliss WL & jay Aewdll olles gond ol wsi BS 15 sl
Slacl dlia LS dualadl olacY) Wligs & a2kl Bul 1] ¢ gusl
Aas gl

clld (A8 gull aladiud ws Al e KN s ¥ il g
3 IV e e ol I Y sile pus (o s3> ugag 8558 Ay |
Do 24 Ul @ LS culill e gl Chngll) Lolbiwlill jan
aguadil 19008 o rall elaus (S Jusdl) 3 S5 LS (S5 — JLady!
panl lsle Jiay I3 u,s;m e J(aads) 1 lacdl b3 sl
el o8y aas Ldliiiw Al degll Sildl

Js 48K lgise bl (dis gl slac) dalial ),_u LaSls as g
Jsladl Tgaasialy) Lamsll Jslall 1503 hads agiSly Loanll c¥alall
Lol cdalall Jiad & pgiliash gund a3 Gl ligly (L)
polall kil slal e Jlaw o oIS Jiadll peill Lule 3y 8
Aalie LSl @l uagll Jolall o K5 liag dialicey dlasas

AYY

el pall sty

35Ty pandl caid s e oS T G e Lo ud 461
GBI JEL Ge pusi LS ¢ an il 5aal

VO +16 =25 =5; VO+V16=3+4=7.

U3 ¢ sanall Lan il Laadl ol Liage lilacl a,b c5IS 13) a3150 3
c—'l_)-ﬂ_g (\.'!.LI + b}l =a+b 2031 L'LI..‘IJ ia;}ha:u‘;;n ,)_9-33-” ﬁ‘s.aa_..n O

193all £ sana

(Va+b)? = (va)® + (vb)® + 2v/avh

=a+b+2Vab.
Jal Bpgill Guall pe¥aied sall e BK e g oY W)
Sl (LB sl e sgant) 8,38 Asladl) duaas A c¥ulal)
alalall o s JBL ae Tasils cqosll YLty pand dale 2083 s

x%+6x—16=0.
sopaibadl J) 16 caus

x° +6x = 16.

ol pualgll e o +2xy oo g LS x246x § oY K&
so Asbaall ;ull Lolall IS 1l .y = 3 =3 1o 6l 2xy = 6x
33T &8 (x4 )% Byseall Jo 4l Bule) LiSay L6 X7 + 2XY + 7
olall 3okt v2 =32 =9 Canas o LI Sshall . aw AN Haall

x2+6x+9=16+9 =25,

b T T



sl

uf:u__i .JJ_R__I iy 9_63) g JAC o U;‘—‘-H-‘-‘-‘ s s_:j\ﬂ L_l...oL-.
(Lelsd § ol
t9n d, b Gaosall bawgie olacY) bugie olasd 3,k Sue olia

a-+b

2
uiigll buugill 5l5 AT Lals fa woalanadl JauugBll (oau Lo fin
saall 58 s ge Gnaual

g = ab.

dalus puis 4 g dalis Jsb g3l sl ol Lol ) qusigll sl
a, b solal Al Jalaial
oo 4l pe) wlaiylesll gulall buwsill Jio guaigh buwsill o
S (BB Jeadll Sl a3l Sae 2 Sh Lasd gl g
Jo¥l a3 BN &3l pladial e elld D35, (Sans VX a5 x 12 ]
ol slesll
loga + logh

y)

=

log g = log(vab) = log ((ab)?) = %Iog(ab) =
bl o de s BaVs ol ollawgll sia e I3ae ciws 13)
b=9.a=4 3 15) Yaas o plasll bugill e il gouigll
o Lagd gl buwgll e 3 2 = 6.5 Sluall buwgll Gl

ab SIS L] sl e il aluaiely o) das ool Liges
S Gl 130 @ — b 565 a3 (@ — b)? suall Lipliely duaga 1lucl
SIS 130 Y] imge sae sa daadall 3) Gllw 05 Y € sue ol aise
ide Juans (@ = b)? JgSiay olld aludiul (¢ =0

(a—b)2=0= a*+b%>-2ab=0.

ol seaill olialyl
O Bs Bamy Dy dblas (I Slall Gs gl lia
X, ¥ O pasis Jdaye Basg 48 dialiag Susg 28 Jubiwll huase
Laal & eS8 (Jabaial) slasl o

2(x + y) = 28, Xy = 48.

2 ge M Astall 3o dewds Ly = 2 LS pum 2ol Aol

ide Juand ¥ deads Gaugadlly

X+ ﬁ = 14.
X

Ol aa3 X 3 Al Aslall 3ok o pis
x% +48 = 14x = x2 — 14x = -48. (2)

&l liale ao a,ll JLSly o LS clghaddl pudd Gulad (Y LS
:Laladl Al 3

(x —¥)%> = x> -2xy +y2

Jaais (2) aball Gob J) (B = 72 = 49 &l LiSay ellig
e
X*—14x+49=-48+49=1

= (x-7)" =1

38 X =7-1=6 gl x=7+1=8 rellig x -7 =1 1] I

daad X =6 ol 13 LI y =8 =6 1y Junads x =8 i
8% 6 sl 4 Jabiwe ¢l winy o angs 3 oy ¥ = F =8

150 Lol poliall dage diia Ge pall RIS Sua HAT Yl

OF Aiiay Dlladl sl po Jolaills Lo prasd Cigu 5551 8505

\YE




)

sl Gans oels damill sla Je Jsmall padiall noll ol gy
cNobadl o 3 Basaa ) 8840 was s b 4 ass W Daapull bl
Zalall Ll o5 elld Slasianl 3 yaan apll JLeS] bads oo Loa il
gl Jaill o) iy o Qllall e RS Ll B rley Ao
son) il L8 3 YEe ol e sgiwll 1ia dalal
S5 13ke dfitie alie o side ps puad aludiul culld ofshal
$ia Ao W

Lol (S 13500 paill (50 03 )] pan § Siany 3 S
olsh pud al &8 (ay (Buase ) alael glies oY Y plilly
S f yans Sl DLlad Sellly dlall ols ilsdll Lo sl

o
aln

& e Ll 0585 of oSe bd ol @ b, d o po Juols 5o bd saall
AT sy Lol d saalls @ wpdd @3 ey d asall b alidll o pas
£ onah il S dad o 55 ¥ lay = 1 asall § o 5o

Je Juasii 3

bd db’

0] gl e prbal) pas (Sasd didie plie Legl ol sl lin

bd  bd  bd

iy JLal s L350 qasill 053l cesdiul 8,31 3skall sla
Jie e LIS wie Jlis ik

Cralpanil) sl
sl ol Bise il Caplall 055 s Boliill sda okl d4ab dilaly

a® +b® +2ab = 4ab.

(a + b)° = 4ab.
o opinhll sl ANl Liall asl,

a+bz= 2\-’:1b,

e dians 2 o pudll
a2 > ab,

bwsil gsbun sl e ST pluadl il o o :5LS] sthall sag
(guaigl

Lwgill ol @ = b =S 15) .elly e ST o8 o i adlgll 3
(@a-b)2>0 L a+h oK) .a = goaigh buwgll = olwall
Luwgill e Mad ST oluad) gl ;,f pusg Al 4;\;.11 obs
(ouaigll

Gl Apan Dl slad alidiwl ol ae 3L ST S 13)
dolal) Watl 3 ol JLeSL dumas 3 Aslas 51 Jo LiSay

1ol @l BB dasull e daladl Aslall

ax’+bx+c=0,

s A0 alal) ol 8 gl Liall Jo Jusad au bl JLSL

—b + \fm
2a '

p, S

Tk




sl

ousill e am JS Gpds uls8Yl el WiSay a5l 93 plassaly
cagim Lapyl Jo anis LK Lgaans SBI Gusdll o am JS 3 U

g gabuac)

2(2+ (1) CW2+ 1)
=@x2)+2x(C)+(CHx2)+(CHx(C1))
=44 ("D+ )+ (CHx{D)=0+ ("1 x("1))
=(1)x(1).

de Jiond Gaw lae a5 (e
("Lyx(1l)=1:

@l Jsi Loaiag elli aey Bbls Llal dI abow Al he L S,
Sl Ld e Gls omge sae 9o Gl (pune © s Juals ) Gujae
aEll e il oS wips ey Y e Je wlaaNI) Aay
Gade Lalael guu 3o o aeg casiill (o unge Las$ Yo Jsunall
JH alal) & 55nT LasSy usiill e dasS pal e Vg el Gl
G 3 o se olual,ll 458 L Los ol 356 Lol oyGel g
Aase 585 LY s pull o pay (S A pSse

Ll B,LaY) puds Ge Gpdde wnd 0sSo ol selsll 2las lagly
i (Y LSy Gl S0 daliae ollab olac¥l o o Sy Lase
weloll) a3ay aussill osil8 Creddiua uls®l o Lo Jols
o LgilSs Aulladl 85l Aalas Wi bl o sging (uss <lil
S dus (@b =al( b) = (ab) 1] 3:8a3) bis zlad (pusSall
ab o pall duslad (ugSas Leie

alh —¢)=atb+(-c))=ab+al—c)=ab - ac.

ARA!

Dralssil claaaly

pusSall 3 Gpall S5 2 e dewdl) (2 = bd &Ll Ul 3)
1

MJ}:-H‘MHM&UQJS=E

Sx+y)=5x+s5Yy,

osaSll Al 3 a5l 5B S be 9o

Oaleall (N sl Cwlie 2 Dl alaelU Claadl Al
oSl (505 Lawdll . allaill 2o U133T Zawdlly ookl catsandall
Il o alioy oSar 4 dlpd oSa oS0 s Gnis sl Ol
alasl g0 okl SIS e 281 Jie Lole sbidl aludiuly
Lagll rae § S Lpladed alsll s J] zhas S Dl
gond ) 8,838 gus g3 J3lad qunge IS Lgalassiul Lt Gl
Lasy e Lt alael€ cnuatl allall § Y53 LT Ll slacYl .ol
Ui ol JLall il sy ((GBL3Y1) Gisall psgie Gl Y
£odskl JS elld puls o3 ey oatadl YT (e Bugage Ladill G gaall
Db 85 Gay oiaia Ol Gulill ssas o1 SSEU (el olld ey
st ling cllis g gane BLAL JBI Yo pam sy cosall Slus
s i Gl o 3L Glua aay S3ST Cielia®s (gl Jsalie
130 ST G50 JI 5952 1ams dumge Jolgay Tillall udll 830 ol Je
Cogan anen,ll L6 30% dil3a 335l dia 100 o Gose dava;, IS
aaly ale wa dsia (100X 1.3) = =130 pruay

o deols ol Jgd @ sus s Dl o daghl Lwiil) 2agall
055 Ao 4l phad L buall ey cosge sae gl fpoae
150 Bacldll oda Bygpd pfn bawn JBe dilsie gandl clellss
o LS pohll Alalas 3] Lali e .2-DR2 -1 =1x1=1
Laad §sSed pusSall dsla] pls

1=2-1)2-1)=2+(1)2+(1).

VYA




2l

by &Gy I Gusil e X LA Ge da3U gguadl usly
sl 3 xvaex = x3y L A Lal Slaay ( SUI Gugdll e v 33,
AEELN sgandl Ge anly JSI QJ;s:u g olua S SL .yl
(1L3,3,1) oAl Jo oo pubadl oGl G enlelall a_,._.Lm
Bl Juadll 3 JSub &lis 5,000 J) cas, 13 .(1,4,6,4,1)
ligly -(@bill) igduall (e aullly SN Chuall Jiad sda o) aad obils
Sl uall ¥y opaall ols cMalae e B3 slaei) )
(agantl SUS) Gandl @i puad) o5l 85al osSie LU ol pras
aae aa3 C(n,7) &l Sa Lewie Agguus Jans 1o ol sl X+ y
Je aa Je Jgaall (56U) 1 Jual e cLidl e 7 LaEal Guk
G T o X Seoll SISl can fpaadl wld GsSie 3 XTYT Ul
M =7 lassey Gulsdll 3L e ¥ el Olg Al LuleN e 1
23 Ll wss o sae e el e 1 LLEA1 okt Jlaayl saad)
(X + )" Gpasdl i dsSia @ XTY"T Jalas (L6 a5 ey Cn, 7)
Ogaadl @bl L el diadadl sda (C(n, 1) (paadl (53 sae sa

L pall ) gusll daal o
il Sl e Ll il (S €3] s Lo S sl e S
Miad aaly bl Lgd Lilida ;5us ¢ ganeS 2

6

13

| =

elea¥l ao 3sha S sie pla GugSan ST 2ok oo ds REll da )
His Gass U 30 alshall e M aay mgu g Ayl ol
Ulall bais §5F sl sl o il GugSan ST 5o Lo 1]
Liaay L) 58305 calaiad) 25 2 gobaad JSYI e M 5S35 Losie
Lasy -(anlsl) «ln Y] ke Jole Lghns uad M, 1 casial Ja sl

A

Cralsenl] lasly )

(x—¥)P=Kx-Vix-y)=x(x-y)-v(x-»)

2
=x“—xy-yx-y(-»).

ide diaady VP dwsSas Blis) Sas Y(-y) = -¥ 2ok

vl

(x = )% =x%-2xy +y°

e (o 3ol uas paiius diles 48,k

(X+P)Nx-y)=x(x-Y)+y(x-¥)

=x2—xy +yx - y*=x* -y

rmase o Goddl Lalaatu) 5K ga slasyl lia Se ol sl B
Mis o s JualaS Gl Ko

n—-1=n?-12=Mmn+1mn-1),

Il Juaill 3 € a3, Alall S35 dlaly
sl panidl o Lagale Juany X+ ladall oBEIGN Glulall o548l
(x+9)3 =x+3x°y +3xy? + 33

4 : v P D
(x +3) = x* +4x3y + 6x%y% + 4xy3 + y*.

a3 a8y (0 + V)" Laladl Al § & SEl Ciung caall o Gl
S oli sie sguall e S sae sasae Y ¥ SR e dac e
aall gun S Jlad Jlo & o amill dinis Lglaay Leo . uls3W)
am sl ol so el 3 sl 7 5 = 1 G X7V Lisall 4l e Salal
JSI saall 65 ey elsB e 11 e S e Y 51 X el anl s s3ay
+ )t WsSie § Waad N gsla o Gas ua S 3 XS, V8 e JSI

\Y -




sl
dadinll 5985,

6
13

L1
312°

ool

+

| -

L*;*-"’ ol Jsl _;l Slghall e moams Lils o505 dalaall ,_';l ol
ids¥l okl lae 3 Euan W Llay s Bges oaadl (e

n 1 mk+1)—-n

n k+1  nk+1)
ide Jranis n=mk +r o St

m(k+1) - (mk+r) mk+m-mk-vr m-—-r

nk+1) - nk+1) T nk+ 1)

M dadll e Gledd Suaa thunll Sas Llaad 685 LI dlasnll
A US G bl O a3l el G vue T GY am — 1 dadll )
syl J51 1 clshall ge m— 1w o @l LAl o Jal o
iy (Bassll puS) aaly bwadl 93 Sl dwd so LEL 2005 dgu
Lasé Yol crond LS Lialivio¥) daall pudgs Jle 13a) .28kl g3
d) Laladl At [laial s Tusdl S Jundll @ Sogall avess _,m;
Laadll J) M Loladl Al e JE335 (a8 o JBL 13a 3 disl Al
(m —r Ja\

e shual Ll ¢ Saw 2 skl JBI pusSall ol L o] &
(Aaliae osSiu LsuSll aan Ol ez g 18 o) Eua) dila
055 ol oS ¥ JBN GusSall o o5 HLaaY gy o Sl Akl
A e ST i Y sl oF Y5 Al e S

Dralpall sl

Midﬁnoiuamj‘ni(;.cnwa‘b&“&mln_émcnij
FOsSe Suas 1 By oAl e ksse M Je

n=km+r, l=r=m-1,1=k.

cad 1N 1T U e v 3L om o <n N Dy JBY Je kAo

ST &5 s waly Y] ik Jole Lagl puad Glasally m I Lielias
£ 1 R i

(N T e G oo Jil pusSae

km<n=km+vr <km+m=m(k+1).

1 {m{_l
k+1 " n k

el 1) Glwdl JBU @ obluadl sda goas S Y alas
.2wak_.l§_n_,3dji?3m313:2><6+1__;L._._'.n=13‘m:h‘

e Juanis iy = 3 Sl G okl 3 0

6 1 Bx3-1x13 5
13 3 39 T 39
509 & e Juaniy 7 o k) LGN Ladll 055539 =7 X5 +4 3
zobll S GusSall
i_]_SxS—leQML
39 8 312 TR

VY




L Ty

kg 5 ndS d

ale Jie @gull amgs aly caalll sig) Goas Ll p cueusily (dlgull
i) s e Ll

fomailall § jodll choys (o Le =)
BLLL Lilla s 3 callall elas] puan 3 dlilais Guyss conaill) zilad
Seiiy (i 6l 3) Ladre SIS 6 (e dngans LS (553 Lawlul)
degana (o oS 6 Sladall JU LAY pe 385 o)lasl oIS 1)
49 U usly e da3L) ol S

i3o Al Blele ae Lsghll oS oww Llisl Gk osue
JUlL g 05 5 B uih L3l oSy ¥ 49 X 48 X 47 X 46X 45X 44
Liire dcgana oidl 1308 @I 3 SU 8 0 JS G anly LolKal (ol
ol OSell Al Jie 36X 5 x4 X3 x2 X1 :dadly &S cow (e
fso il 3 cha

GXx5x4x3x2x1 _ 1
49 x 48 X 47 x 46 x 45 x 44 49><f-t?><46><44><3

Onlseadll olualll

ol @ ondshll Gpd Llee Y Lgl] Jgedl (o dulsll slag
14l 95

k+1<2k= 1<k,

i S T sl Y aas 1ags LlasY S

\YE




Lgisla) g 345K Ll

2dl Ll Calide £ g e Dolee Dullaint Al sa :JGI Jigl)
535 Lol 2518y 1Susal @ ol ) g gl e T g
Lo iy sl

casdall IS 13 dulag) Aot hay gae pasl Hlas! Ladl
ol b 5o 5% Lz I et i, 1 200 Vg il
oSl e B 3 Masly o Gasall ey cpduse pE padall
S sl e Al BLaly (ua,ll 1igs wliaa

Balanf a0 L3I OIS degans (3o paddd Slgdall HLI3YI -¥
§ 0 pall Ylala paiidll 13 & ¢S of JLetal Lad
shay sl 5ual 0.95% agislal sl callall Ge asaall o say
@m rJ caiblals sass o) s sl & 350 95% LLasyl
zya S LA Nay Sl @ paull Llasl pluasdl @
dlaiial @3 @il — guall 5o oAl SIS 3] Yaes LYl §
ol Al Jlaal uag W s S Lyl ol — Lils
ab Aokl GIS 13 6l 555 Lol 1agly Lage LLARYN OIS 13] A
Tadise sSie 451y Lulagll LLAsY! dats 5S3 of Lunyd ol tis
b S BRSBTS A Ll il il Lsdtaielias
fLllsw Ll

@ Y G asly o 03l g Glias Lo Liads o Jlaial
£ 55 oo Wilsie sl padall s ol a3l iyl La LSl .0.001
wramsbl DL s¥5a fuily LAY 1igd Lisge ai® O rpals
ool LY o @i dans Lo s J15ull g

Jall) w5 1000 e os5Sh oSl e Gule EUas 320
Do By il Jass asly padd dis osSaw buwgll 3 ()
s,laa) GsSaw — 50 055 puse sae JI sbayd 13 — oLl
U iy sl oL oo Lol 7381 058 Laady (B3I Gala]

ARRY

Cral il sty

Looads pue e aaiay il g gale 14 (e anly o 55801 3 eliun 44
IAlss] e aies biros ddads o gale 14 o o 5SU Ja:l._ll csaall s Liall
$Lslpdie Ll oia e Al L3 008 o adsT Ja Lilpiia s

ol @osd 13 clual,ll alle o) lgonis AN Susa gl dasalll
32 e saead) alacll (N 32 e ST 1Gue sl Al 1 SV o ol
o pgilinunl s Fu,ls ol aaadls Fo,li a3 sale uuufu Al
S 835ls e a3 of oSall e 5S 15lael o,L3aly cpgall
o) ey AL bl ge SLE Bae oY s 5 06SS i
3L Bye JS @ olaedl puis L33 W1 aghl G JUI dslyly LGl
Blia 3L 3is posal JS alll Yo Dan §5Siw obls clad
o el s Jaas o gl 3 3T duie Badll sse of we) @
elly Jads ulill e 3YYG 1,2,3,4,5,6 solacil — ashil, — laas
Al 535kl e agiias ol Ly HLasy las cu 1316 (g sl S
lssGal Gadll pand Ge S3KT s5sd s¥3a Jl5 ¥ Lk 3laus 55t
oo 5 33las 5ud o Wbl sa s AT Jo LG (oua] sllas)
Jia 8 anie LY Zglanl) ollaayl sl slacYl sda

go Lilass Alall oia Jal diabiog ST (2T 28,k sas
Leiwas slac¥l e 6 sand LA dunyd o Badall sl as Jelaill
sae 49 (e 6 ol N D 4 <5 Jj‘an“s)w__mu__‘ag?ﬂm
5 & 48 Ul e 5 S e laa) Jlay Lglaall  sead) igh (o Sas
oo 3 oo LsSLall s was oyl o (ol 8 48 Lguad Tl oY
) ) 25

-~
49 © 48

slud oS A8 JI53 Y 30 Ay o (553 gy sl iy o
6 5 _ 4 _3

29 ° 28 27 " 36

Xixi
a5 “aa

bt




Lalals 558 dbil

aas ol al @) LA QL SEay o 1 eslaal wie s o Lol
5o Jlsally

?dmtﬁ&ym@cﬁ?ibJLﬁéJbo&Luﬁuujﬁdé -y

alinsy Gl pasd ) dielay &Y i O o pn Olsal
U cagilaiss paolasw 138 T Goiay — pgas 0S5 o) o — Gl
Sl (e B3latt asas) a3 ST way s o 1 Gls () 5S
90 Joaill 5sSs 13l Ga pusgd YN syl 3 oluall o)) (il
Jeadyl daa sl A

OsSa of Jlaial (1 a3,y Sl Sie (JSY1 opkaal (6Ss Goluall
Sls aal elyy selll ol g o (se o (o Baais HLasyl 1a
a3 U Y B oS of (1) ol Jlast ol Jully (o33
ol Jlaialy Bge 4aid il QLI BlA cnd 3501 (¥ (Jaall lin
' 3 e BB Ll G %y

Al 3 e le sae Lujy 18] Bgusg ST suad Jaall 1aa a4l
14 J) sasdl wp oF WiSay (,55) Zuad D,a3 a3 T Lag <100
anly o3, ol @Asl 1) sele FSllly Busly 835l sasiy Oaele
d>s Je 14,000,000 oo 1 ws_m hunyi (N gade ol sS5ai
Glis Jsdl ol lae Le Slodl puas il 5ell) (81 ey yy STige &5l
i oy (S50 1) J HIKU 3 cuailil) (w5 o s s «,aT
SlILE (5380 Sell) el ol pabians Ladl J¥ Gl GLs Gels
Joaxill (Y G Jaas elle o pualslly (Al QL el B350
Sl 3 Baais dplasl oK thgaa@i Ut @ los 5w
J

Loyl J8) claiay! has EVAN Ol Als e Calias Y daall
Wio oo po dipybll oda L,a3 Jyla (Y S piliie e S 1)
SLLSS s 5sSs ols lld dady Lo ol cusS Gle e pladiuly

AR

a8 1000

sl ssdamn = @

¥ KA

s ol dans pasall T 51 Ge waly Jlaial sag 4l 05 of
95% canaly 2% oo Mals 51 )5S0 dasasall Lo o1 3 Yo

Slad) Lo sl Gans Je @shi Sule o¥lasyl filus
Bols 58y Jlant oo Jlad dus Aoy e clal g (s53a3
05Ss of Jlaind @jae w53 JBL Has §) wsoal Bals g g8ss Tasise
Lol deulie Jilll sia (Lassll olasyl Jb 3 Lase padll
sat Lilat 5aT s 4l Ao ol Jae gulsion ¥ unly o(gb ligd
S A gy JBL 13 Ll g bls pliel I gags dlads o
o dmgs 1 SUL sasall ey cpalailly sLSH S plas Asgun
e

Lls Lgelall Je Jailad oS0 dasad JGN dlagpilt claiadl dflu
Builly (Jlo Bse Uher puly 3333 Glal dilide cliseds,
1SS o Ughisl) Luaiil
Gl dadpe el B s Sesiull (arm Lal § Giluis
(el 13U s ¥) eble anss ouaY Ciliy (Sl 8350a1 Lous]
IS el 'L‘L““?-L'-.' Ml Psasaalill (ol Gadag ol HBAs et
SN 3o & Goluslly ccafibudiall Selll gy AT Gl ok ool

YA




Lehlals 3,58 A

sda =ol€ ) WY e lbs pud 4 ol LAl @
Gusladl  (BNEI e JS Lgauasual 13] Siay 1ilad dadlis Daadifanl
aaly Jhaial sags qeoa¥ Glefll aal Gla jell) (o5 ellea sl
e Ol I3 pay DI 835ls pluall § ebl Gl o6$ T B e
it g auadlli Gusladl ae dasl ladiuly Sas Gl Snewy
cluall 3 aSall 4ub ddinw cpualsll ellly puusl Guslll 3iga ales
dl 2ladb sads o1 @ Gl & caew ol @31 Lal e s
Chunad dhuayd Gl duew Ll § JI33 Y Blall @ efunsd N fle us
Enan oolil Laily Jais al Bpuall diba f gl dliedl eSS
i BT of e Y Sy el LSia MK Gl I3 pay gl Ay
coiaiall duns @jal Olgll JS oS Lesic sadll

GaLdll S A5l gl gl a 880 i aulitia. 2T g5
) lgliue GBSy slren 55 bl rolsiad olusll iaiesy
gl @ Bt ol Gia 558 i 351 at § oly sl
% sV gl Fre SN 5955 0] JLaiad Le vl

Ol LLasyl sl 3 4 sluiae Ll S5 e 58S BAS ol
ol Jlasl JBlby of o sea¥l Gulll e Lesaad (55 o Jlaial
(oan¥ a1 pue ) T sa L8 Gl (e GBS (5SS

Zoaial Lesie disus mlal g ge iual Gyl el ol a4
0553 ol Jlaial (1 5680 1ike 35130 daglall sda culacl 131 sl <IN
§ il el e ol

ciyas coli Bl olaglas Je Juand al Gubs o3 JI5s Y Llay)
Bdaals wablia JuSE Y B3 W SHEN S JB e Banty o) e
Las chilaglas o35 ol Libalad)

by Jo Sius¥l ool Je b8 Gl cas o] 3,00 (Al
Lo wisie mblol gu el il eyiall 350 Je (1) saall La
sl ;em‘m Siall o 58 25658 ol lasd

Cxalgesill sty

w2 Jle &1 e 3855 Lgudd JanSy ALl Gl 3580 5.5
e Ol Bias Jas aui 3l ol (N Gliay o (Sas il Jalall
5o anly LI oF Uls ) ol Lend Selll o ) o LES] suie
Galuall aley os,al dsk padsul L LSlpde SB35 (3350
OIS (Hga o Liale 13f Mo t il Liashiw! alidial aa iy
ool e e A =l Qe Gla g Le LIy elaly Ygus
ObS) 35l sedas ¥ s dadd JSYI Al Y1 HLas gl 13) causlll
(1) a3, ol L) Bluall o Vs 3 (Tage claglae §sSiu s
play O Gay el 0 (2) a3, QLI Gala el ol ige ol
Lgale Jumas Ciguy (3) QL Gals 535000 ,_,I a<BIL

oS teily gy Guai dliaw B Lads UL dBles IK 2
Ol ol 558 &use B shayy cpluall § il alacdls Bass agale
ouolall d5adall 3 paua¥ o)),8 351 48l (agie aalyl alaedl a3
Ol @ vty naill (S eisana G oy Gl 3 e alay Jgiall
sl B3S Ge guolall pieg dlalia (53 Lokl LG Lata,

Jsia) Gusladl e oSl o yd i) 50k dad caaudy el
OSI GBAL el 8N sl @S 5] elyla] dias ¥ @l jas o] o
QUL pSall and i 8,5ladl LI55N § elitle) o aaly JSYI Yo
ol el Balus ¥ epé asly awl CBES 13 LAN e
cluis ciad (¥ el Gigas Basly LakK Jgisy 3ilss s daaall 03255
1 QG sl Ghall a

0S4 aSall dad A A1 LA Y 50-50 Luayé el

Y LR JERR. < S0 OO
200 1 d)3 5o 1 e eBlia c¥laial &jyae o) of 0S5 Lo dds g
Lo 12 gan Bola ol o) aukiusy

Ve




Lelals 33 i

83l cals eIl 58 B 5509 Lle A, B gletl Joblss sl
B osss o Jlaial ol d,6 Jal Gl o Al @ (sual el
Uolae sy 13 A o alall Y Jlaasyl say @ o 5L g0

) " oo b ol &l g

. 0

6"

de Juani b =1 —a BVall § olld Gasgens

1 —5 :bl_'l—la=>a_£
=g =6 S

54.5% oo 55all 3 UM e s o

Awsigh po sl u pead Alae J) Yl

o ylad dad,y e dduae dles G 2 i 1) =0
e (0 S (Jads Sy Hiius Gl Jlais! Le

Gl Lo Basae oilye dopadll sda B, 13) 150 JI5wll g 8 sundll
G ol Ggan poandl walyy s u sse Kol Sashll gull Yo
Aaall aas Je Lok aalsd LY G Gaay Je doaall daall
laall s o gay el dls @ Gands 06S0 Lo B 5,40 Ly
Gl Lo (555 S @iskddl dad) Jo obusll als Job e i Y
S IS 50 Y uB g Baay

A diline Ll o Lehss Lule ALl sda ot (5531 550
Ligy — 13] BS, Jaid Cigw deall o L& Lwlll sda G Ll
JJQ.BL_'gm:,Qc.df;;*_{;,lsj‘ﬂi.ufiE_La.aji;,sﬁc,a&éLu.Ll;,.ﬂS—iA!
()Y Uil jhasl) dleal)

VEY

Cradsadll claaly

flyin b SUSH G Basly of alad il fis quagll % 1in
Olaial Lasg slyandl BSI1 o Vo a3 ehhdion 0585 08 (553315 V1 a3,
o alal 5l sl e oS aaT T Jlaia) ol Uil ooyl sludia
3 dls

Lilay) ol sl unly Ladse elyiall 3K o st o ags Ll
O s saall disren 5o ags Lo (OIS A saall agy ¥ &

Y1 g gunall G Liges (Fabuall Jlguall 3 alacyl g gunga Jadils

S g Il Caadg ) dual § J W) et 598 Jlalinl Lo - £

laselsd ans oo J pewls ABLEI Lalll sda iy ¥ oS 1)
dalls an g cwly J] dwsms gy e IS gued e alll (S5
Oe aaly JS Gudall 3 paiad) B3N G Eudl (S aal 3 Saaly
BN el o GY1 LBy cpuaal) GM] G 090 321 gl
pai s calll petas BBAN JAls L8N GlSe Gy ¥ s
Aamll SEI Gedl pla B cdawds J35 G Lesas]

Jead) oS (ddadls B3ae 4 I_u_; sl el N Aole p Ll 03
o5 SBow Thanall (Gods) dwds J¥ ced) i o Jlasl L g0
alaiinly Alall sis Jat Ll A8k aag G aal@l Jodll @
Yo Loyl yo Jyaall Yo 6l o oSall o dwaigh Alualuill
Lu,® Jilaall Casgll sl

de wuSall boa sl pe B GBI A JN cell oS
Gl oS8 T oF il BT igun sl o Lt padallyy i 2
3 ¥ Bl Y1 e sl Sy g S3L e T i@+ b =1
G B ceWl dio i ()5S AB calS 13) Y o] 366 5S daLall
sin ¢ AL né 053 of § Jlaist aag Jls & Je J3his 55l




Leilals 53 il

oLl Gans @ paiie oluab )l elale . S Lay &gl U155 ¥ cols
B sas ogh go gind ol 13] Yali 850 pas Jilus & apall
o Oe Jsall Je LYl LS o o Y @l Y 55LaY1 HunS Ly,
0555 Lasie (5 5Sam liag (S i ol iy L S s Aatl 8
il 05So Leaie &aas liag :JALSJLg bl Gl i 3,500 gL
Ansus Gl ol all Shi Job chuad ol S Yo Laall Hhi
2ot 5las b JYI e (g5l dlaall Sl Jsb §5Ss Lasic

Lo b ooy Slualll e p s say dawaia claial Ulus sia
Al Blall 3 Liuls (Sa Lwsigll o¥lastly JKEY dgl
lia § el feill Slsdie plad jskin Ga slisl e LAliiwl g 55a3
B On gaas J) ol e B e s @l 0 o Ky Jlgeal!
pali Lo LiSly dapauil) liled Jio Busadl JSLaL) o elld oe L3SYI,
dagh cpand (Sall o 6 pusgs doyall Aaall Jis dlis 3K,
Uory Sasse oo Lpa3ll o), S 1] a3l sds JYS e 77 suall
Doaill @ plaill s olye pls cofie T dasd Gl aull Gasm
Al 585 GO Aaall s Lesie @l Jiay L pLadll

cials Lo Laaall pfs ¥ ULl sda e T suall e Jgunall
@l Jlpaalls 71 085 oS Ll s 50 e o 53 ALl
(Buffon's Needle) 55 8] dSda oy :‘é.u_ﬁkejl” Jlaiayl e
Aasiiis bshi oY) s5a3 Y gl ans

o) o st Lo s M1 2ol e 8] dadudu e allall
Bl Usb e adias LYl 5,5 850 Sl o &w e
S T Adll sl o6 JUlly T seiad g8 s3] Breg
S Ayl B3 3 GAI 3 B g il iy &b ynay sl
cladl ang ol s ellael e sbluatl 3 Gagall eu
S0l ot elpu ol 3 L5elalls T prans Guany Alaall (g 50
oo Bl Sse Blus alBime npdle Jo walay ligs ¥ Al adl

Veeo

orlpall sty

AN
hid

(<) ()
Y g

sal o a8 Ggu ooy cbasll pany Jals adive daall S5
sg (0)Y Ka g AL Gl L JlaaY) Guis spd ol oSLA
Cagy dubads (e ddaall (S35 Fa Aol OS5 e D8l Dbl
bl oo oSOl Aleadl s of Jlaial dleall 5550 Los ol
Gio Allal) 3lalill casyall LN danleall J) ALY dan il o s
O Jlaial olsall 0sSs JBILy Lguwis Aaall 55ls daliss 15185
P L:ASJ g,Jc.u:t dlaall

e oS al) ol Jobs (sl Aaall 5hd o1 Ga,a (pals JUaS
Ialua Baaly Bumy sa Aaall ¥ Hladll Ciuss JGlLy Susy 2 Jskll
Lyl 5585 JUlly 2% =4 1o asll daluay T2 = T o daall
— = 0.785 il sia 3
Eun e sl o ST Aaadl i€ 13) S Ganal o Dl
Golaall Sl G Slgall g1 W oS (@i el uity Lgls oSas Tl
Oy waal (5$ Cigw LI dabul) Qlus Gl JBILy J21035 s

VEE




Lehalaly 8,58 dliud

¥ A

G Lo aatay (V ad, Ulas S Jundll) Nan §5S0s Lapaall

JUikl 6 Lsal GIS 13 sasgaill 13s audl Gge JUI Ji5adl Gaoe Ji3
3 oMb dids ol cas Y Yo — dSEe 53] Luad — bl 54
cher puls iy oluaboll 3 13s pge Tae o Jla lia sl
ol oS 1l e ool Jall liay ol Gsaia fase sl caloaldl
n>m el Gobuall e M oose 3 lgasy oo 1 lasae oblas
de g sine oF o JB e Nty Bgain o (M 00 ST o )
ol el o (JU Bl e alld Ganksy S3ST o psllas
6> 5 o Lyuall wwblbhall aa JLLY oy wdl Guubus Ll
(8 JSa) ik Lgawliiin calll aals Jully
il — il Ylae pas ¥ — b5y Lgeluatul (e 5,530 oda
400 Lgs Luse cilS 1] 1z suasll e B Jo¥l dagll el S

VeY

Gradpall claaly )

28} Lase il dl Hhus e Zad ol 05 of oSy (3a ol
b Slsey oS ses SU badl e 3501 Lgaias A 4551501 s NI
Sha oo dasd gl islude cilaial 0ial (Sas laay dus Yl 2!
@Al SBEL Glus a0 abluadl o 3 Gladl 135 .90 s

T Llesll 3 suts JBILs Al

S el ] a5 skl Aas; Ul pe gady D3

S ladill a3 e Silag U se oS -1

8x 8 =064 hid S ¥ Lk WY gu0 WS 3686 ol Alull sla
LgJ_:JsJA.L;eij_:s‘mgn_,ﬂnds,zxz,3x3Léjdf‘agﬁa_mj
dow slian) Glgla 13 als Jgul 5555 Layy daaul) dleall e
oad Lo ST KA (saige 0o e (SIS by 03T Lwsia
(Y JS8) xSha JYa e 3% 3 olasll pues shas] Yie (gl
ais ol — 1) bdsy — 131 3X3 e Soe 58 dwds Bassll ause
das,)l Jals 6X 6 Bpdie da3, Jie3 olu,ll ods dad,ll Gls Yo
o 2% 2 alall Shhe il g Bose 36 asg JUlby LLal
ansas (shual 2a3,) 6% 6 @3S psall Bl alall T aves
Slasse g sane ol YUl 2 X 2 Lye 49 I QS Y sia (e 7 X 7
¥ JGILs 82+ 72+ 6% ;e 3X3 oluslly 2X2 alasll Busyll
Sps ATl 83 o Silagsall YU suall o 2358 o @ Eypran songd

rolanll  sans 5o Ay

2

824+ 7% +6%2+5%+4% +3%+2%+1%2 =204

Ll geo wlaal b das, (Y DLl Jatu (Jilly Lok daall sis

VER




Lglal s 55 Qi

Leg) Jinll 3 plods sag ¥ &l @l uSall pasa (Jastl e
sacy asle 3l sae 38,0 Jindl pals S celBaad) oo auall Guds
sl puas o) pasdss Bies n—1 Glis Ou aly sy cGanall
slael amg toSas ) Mgw lia pul lguasy e dilide slacyl
o3n oo NS oF i fimg WL G Mgy pig8 T Lass ik
Bl Bygd dagd Busls 8ye sl Jasiu 0,1,2,..., 1~ 1 slacHl
sae (Jasdl @) P Lo Liadd of pasis thatwe Ll s Jass
see Q (Ll Jaadl &) LaT Uinasy (sBusl uags V) iue dlivs]
ﬁfjue‘djajngmdsmcgjﬁm‘ndy,ﬂumi
O oS ¥ P L cliual Qg P K 13 s &l e disas P
Lol Jf Llay a8 555 allig elBadil (o sdie sun; Yo oy
dl gue sBusdl e saall Gl Lagl Grad s sy pans (A4 ol
dlia o s wmsll Jaadl g bla 2l e ol JUlly waslas
IS 0683 o ay liudYl (e glude sae Legd Jiall @ lseue

iy @l @ ol il § 5 Galadl @ aas Jis IS

Al Jisd) Ulue po yaias

Gt 8,9 ralls Ja ¢ ST gl ol 31 diw po dlis 5T & -A
qﬁbfaibﬁjibga.uﬁmdﬁﬂﬁﬁ

LSty A olasdl 1in Zolsy Uia Lgansle 3l daslly aad Llsy)
in palasl Bally Gl Lad @ Dysmeal) 5aGy dis Lulua
50l 5553 a3 Lias fagin di,all JSal Aall alsill e saall
Wl bl okl 3 e Lasasl 3]y dases agae Jaladll Je
de Lano) pusy Ulas W] (s3] 850 coliladl o wuall § g

(0 JSa) AU hall gust,l) 24l

¢ U<

sae ¥ ol Zos edd Legd JSY Je GlSLa uags dls (Sl
Lag) U g pliad s dlia gl Gy bl alil sue ge w5 oISl
aags o A fonadl Gud] aguges Je obaddl e saall uds
oe w3 ¥ ud @l puly elhad sae (S8 (Sle 7000000 e ST
daiaan 558N 638 S0 (sl g ne gl @lyatdl sae) 25,0000
fase oo catle Bae ) saall syl oF Gsthall SIS 13)y BaS Ao
AST g o iSas adlall L (Zauiill (udd ass JI50 ¥ pleadl (e
de agd podd Gaale 63 JNI Je daalall § 05 ol cas telld (e
13a @ coadl ()l de alaill sue Guit Zuall § LaT pads Y8
wie W G — bl Al sds =€ 13— pal § el sae o
pudiad Chgug Ball Ge G Tadl lis sglas 1igss 25,0000 e

A G e dalal el ¢y g 3 S

susll udl Logd Ladhs Hladd aags Ja dlaa g § -V

SJaadl fn palall ;lj.:.m‘;l e

de Y n =2 lub) noJiall @ Gulill sse (S aais olld e
!m@y.;.&t_;ﬂ eyl e sae _;«ST (il&_-..]l;a;,l.‘:i'l as g J3YI
Jaly Ciguall S ae s &Ve Jo chnall e a1 -1 ga Jisll
Jilie dlis osS ol oSall oo oS Buw gan 138) Lin o8 sue

VEA




Liolaly 8,58 i

Lales aguanns oo slise a5l Jalall Loy pgenas Cijpa aldl
O oSars disle sliasl il gl paans Gauall o G uaia
sliied) e Jla IS o il Llsf angs ¥ @l il o gla
G131 ek ¥ s slsY L5 (Sas 58 Aiall bl b
Sluall alle Gl W5y IS pud L Dsllall Slieliyl oo g 50
Ll oo g3el, Lok AT ale (F. P. Ramsey) 3el, g5alasyl
W s ! cubel 13) 61 (S5 A0 Gaslsill clusly; § Basie disdse
(M e aains 1 sse Hhual) ol e WIS € 84S degane 3
sl pa ol Liaay agusas Cisa il o1 e M e 8305 aansd
503 dgmg S5 Liad s 18 sual dals 3 ol JBL Jaww Je (Jolall
Tasd pm sl Yy 18 5o ) (g3el; wae o) Jsis pady — Lay )
(3ol Ll uBs Basase LiSI (g3al)) pals sue sl of Gualill saall

¢l AN Jiadll 3 aslitie passe 3lB Dawlll i
ZorsanisS spus paly Cirad Lulss Ulue oy (S0l ¢ g
Je a8 z i dasadll Luwgys dsae — konigsberg bridges
b syua Aasw onilall by (Pregel) Jssy oam s gila

150 Jlgally (VIS il by & 080 5a olliS bl

§1n85 Buslg B yo dual jguun JS s o ¢ yall Sas Jo -4

plle O Tl Jlsudl lagh Lla] d] lolay o) Godll o siblsl)
Al Usgur pog iy abaill (Sas ¥ U 28 a3 Ll olual,l
2y i 2 plias JUlby ol ok 3 JaY silS i
olusbll Blae gaa] sda 0S5 ol 3l ol

T o oSar bais oSkl dayyl sags jgual) ity Ly Las
Syl ooy lgie Gl

Vo

Cpalsuadll sl )

o K&

JS8) A peun pgie aaly Jo 355 Jis 3 il Ew of 32l
ol 3] of pgie B U Jo Gipm A Gl 555 Y uadll L (o
Sus wasoll GISKU 5o 13a) Lagisn ¥ oagie B L Gy oK
5o o B ol Al (aRE (oydl B spmy Lada i Jitus
paedn O bt alaa¥ e¥3a o5 of Ll JBILy A I ) 5is,me
ol o3 ansal Gian ¥ BV e Gollal) BB g} Ulad) sia ds
O s JEIly AU aasal Cijes ¥ia C B agie GUEI U g
G -Uolall Lkl e Blie o5l a0 C B (A sl,dl B o ks aays
o2 Ll 5l A agdie Y Lolial BV sagy dus dbudl Al
Gyalhy slss G e (5531 850 gl J) s plins il i
SW i3 sl Ge &l a8 wJolall byl cd@alal)
ST 5l 03] B Bie aaliay Losie Julialls elyadl of Qslall & all
5,0 Aaall oda pladied B Jo oL Gl la plias pas
L—,iué.ﬂj‘;uma.‘sukj_,_\;,yuﬁﬂﬁiaﬂmmm;JyA: 3
¥ dliall sia 3 ¥ US Guily baiis o)lgan crdladl e o6 JS
¥ AW ang ¥ Lay Lihay cguans Gioa B e dogane sag
A Lralin 8y gum gy 435, S LS LAY psust Ciya
O8I ST asad Usguns Lgasand oas LSS 30 Sildl Gan
Jpall 31 Dl gt 3215 il s F o B! omand ¥ U o
Ll 5o degane as2s oo S a Jisll Gaasasll sue Lo 1sn

\o.




Lol s 8,88 i

B,

V JSa

(5208) Cord alall Jl coully adloll G 1 dapad &G Lislls

S e oS T aay G @ Lgtas 5,05 @ wiig M 3 Gl ol
(A JSa) G pudly o LS

lgils ) § s ke 034 Byl palile -y

O5Saw sole Buob OB e bd oo oakil oy dlus pasl oY
P e SBlls eill Je Pl Zais JI M o J5UI iplialio gplas (00
SP AL eyl SRS S b T ol I3l (A J55) 6 )
oe Ghuis Jie al g5 Fa Dae 05 o8 il 1
el lgd obe ol pasil falhall s oa Jgadl ) Sl (ulSamyl
Uil U e il Lgian 8505 @ iy Lgre Guad Ljbe Lgeul pe g
L-,ﬁajL;Luu@ Lolas « ol (o,aY daall Je Ll duSlall G7 sie
el Je P lgale Gite dhdyl L olbilay o3 .G Jis sl das
lgale Lske) G dl Lsley Gl sobe ol 3 5eill e Lie ol
(ALl Ja e g ¥ 130 (SISl e
L dainal il ball Luills G pulSail Jo 285 G o) Ens
QUL PG ulSail o PG Y Gl sluia PG 5 PG lislul] «sgall
sy Vi, sligin Tl o B s 1 gl TSyt Ty

Ne¥

Gty chpialy
By
I]@ ."2
o
B
1 KA

Lo Y1 SLE Jias ga ALt J) Sbalt J & bl NV JSAN 3 LS
oSS anags UK 3 b ol GBS (sally el i)
JEAN 3a (V SAN) o imadt ouuadl o ths g ek
R L e Wy o2

B0 ssauadl US Hsse Isellaiul crasiill Gany dlia of pasl
ouds 05S3 Lay)) Bukd e Ty Sud sie Alayl Tad Cgw Basly
Dol Gk Uy o) oBai S fo smgaw oSI o(Lladl Buid
Cigw W] Baiall oble gus) o X oS danll 3 Llgd
g 1ag il e Ggluws l:\.m-X Ay ol e lae X 493
lajulis o5 X Jusi By S pumall o Bagy Sue audiud Lilasy
JEILy Al Lajsans padd o A Hsmall oo o) ae pudtus
oul 138 Baall ey Gguall G g2l saa duel ol e X s
ABa o Sy syen puads JuaT Lo (VY JSA) a8l e oY Rania
led 4635 uasd ¥ &l suds liay dgie JSI jpumn SN Juadi o301
Lgie g i) pailadll

pons) 53 Gaats Ggsany Uglls sl ilall s g sl 1
0949 (05a B2 Y puall (6T) 0Sire baddl s e a3 o 90 VS
Ll ASall sda Jad chgw (3485 ¥) daduall ge aldll a53 o
Bl @ Qahall Swaall eliukill e ACE ao (Vo Jusdll) &

VoY




Llaly 8,58 bl

Ly cusen crais paidy @A) (Snell) Jiw 938 zlsiwl (Say 2,40
ordlad ey G LW plaill HLuSSdly Losiod!

She plll (LR G sselall apas ULl sas o,y Lol 5 L8l

& e 358 oasd ol ol fpsasll da d Gl gan ¥ L

o iy waall 3ok Ul okl dsb e gk of oSer oblass!

(A Juaill) @ pulSaidl Tase aludiuly A5l e g gill s Jay AS

cbadl Jo o cabilas 350 plual) & aasf oo a9 Al
Q wwhap 6 lghussy olag 4 Lgelss)) Ll Llghul ool

Voo

alpadll oluslll

P

G M e maltas ba 3 il Ol Lgle i3 el ble oY
el Ais s pdalBs oy P AbEil alse Gual Je Llguns Jlilly
.Ia.k.l&._wﬁdl.:\.GuulS.a;lme’ Gus G YL M e Jualgll il as
) el A

plad Usluy Aaall Alall sigs 3B Legidge diis a2y
Zus P uic sy 8lpe pabuaiy M (e clu)l L858 deda trgunll
3 e WS el G dl oS s il das ba e legas
Seall Bis Lgaiad 0 Aiglal 56S5 Suny cumag P ol (4 Jsal)
Lkl 8oL @ay lia PG pe lgaiuad Al gslas MP s
M o sl (Sae 3y Jaf 3505 £ puall dasall o5 (555 Ly » gl
el i JNA G J)

de Lol 3y @il (a3 J8Y (Fermat's) wless e ga laa
JSall) 3 pusse 5o LS Zahall LSl blugdl JY5 s gunll lus
(v

L oSy B Jl A O slus oY LAS s Y eguall plads
plaidl sginy B ] A oo paiiad) baadl i505 Jil zGay il Luall
plad JUlly Jil die po dus ol GBS SESYI bl g3 LU
By gusien o) OB g (Buls §Se HE 1)) pull 13 Y g gl
(Fermat) clajd Tase o peasll Sladl @3y e B J) Jguasl] Jsbol

Vog



golaly 8,58 diul

B
P
! { &
H
4
A
s e o
1 { 3
6
WA

5o 13a Lye 0S5 oly dad ql oy ghall puily GSI palias b2
A Ja e 0l Ja ol olelsie pallall ol § !

6L eLsY oo p sl lis Jais of LiSas Ll agtas of iaie oS 13)
NS 1hEas KT Slus o LSy

faligull dSaS aaa La =VY

it By (torus) slall sa Slisall JSA) pesal) oL e
S sl JSEN say (VY USS) 003 8aa Blall dals puls il
oSl @l Jolis ¥ 3,501 (ssiume @ (Lsae) o Js= 855 Ohgs
seadl s 3yslall 3S5e e Gluldl oo d S5l s ad (o 1
(VY 8 3 )
03t oSl 3 Lokl Leslll alua¥l e Baaly 35Ul oda
S pinill Jaw Je Go3a 1ia Jo3l Bl GMSY1 Jo dainly o
Jisls dlasio sl sll gudlse § padl Yoy Sladbyll S8 e
S 5 — okl b e 368 oF oK Tane sbial SalS 13 disal

YoV

ol punill eyl

Jue (o B5b3 angt Ay el e Bualy Lags was Je zlasll Jals
Busly Lags aas oy Juuall 8,81 GuSlall adaadl Jo Aaill (ol
Dl g6 e

S Juuall 8,003 e Aladl) angi oS -

Ealks o Bslalaclll &7 pussusia sblslin 18] s Jgal ek Jigu
J;wmoiijmi@ﬂal (plall & o5) Solalune gt
Sam H Abiill s Jawl J] o5 P 268 ] zlasll oo all pbadl
VY US8) Juwadl dlais

Wore Wls o (5531 890 Y] ol 030 T (31 (555 o LiSay
Igaally G LlEs H dhdilly M Llay) dbaill Ll A dadill sua
zlasl Gls Je P Lig,all & Aha) st sa

P ol JBlbs G Qi B orpelKaid) Tase pudiud o530 55
sk zlasll Llall Lalsdl aa B ) A oo ball ablss dbi o
o] and &,selid Ll ey AB Uglue (55 APH Sl padl
olings 5 (ssbus AB Jshall o1 5l AB? = 4% + 32

sia Jia lgad JgSiue dan e Jlud of e 10T Jads o i ¥
das Lass o iy pSEll 3 485 Jo s5ia3 L] danain Lgil ae
250 Jabsiaal) e Jiguadl Laad oS0 Blghaall S5 oo wad ol )
o Jolaall Lifsls 13) S5e ALl iy 1is Jo Dilshulll (a3 e
dl goFie Laslll sLLan ol lgasbhady 5,50 e Al Al
L3l Badall ol pelunll o Blshaull e wia s Lo dibls Lls)
Lkl ail) o) dabli Gl JGIby Ziadall § diate cowl
2 ST, o el e o oSl sl o
fam Dlghwl pdaw o Ldll (e ZabiS chuns i35 dgialals sy
dl iade oa Joals el o8 Blshall 238 e wd (50 oude

Yo




e ESEOSSSS( —

Leislaly 85 il oralpadll sl
ol @l (mr) (2md) o BUall V aasll o8 JBILs
V = 2midre.
d____.
Lolowll dablwll golus 8Uall Laluwll dalull dfilas &,k
Lgiaels laano g0 dinsey 5.3[_9.!::.4.5“ &Lﬁ:ui Jie delds;| Yakie u3§3 (U) (T)
2md)(2T7) o S B Uall o Anbes JBILy (Jabsiaal) 1 ol
sl VY S
S = 4midr.
Vs T——T—
27;.1#
b ol
s ags gl aas 578 slad) Aaslas Laysk alSy yus S — (Sa
3L asdl s ol ld Aull sda Gl dll pay delio] ST sa Loy
1abgall ans aail IS e ';...\.3 L olly
Bkl §5Sa) Gia LgaS s LSl gl J) olisall peds o Tasll
Loly Llshadl JSE5 sule] LiSar (VY JS2) onbalgdll sic 8, 53e
il wie Lgaisgy Leislale LN aal sie @ilghaull Ciial Gals
Baclill dalue & Dlghadl ana (a8l s3all LK1 ellly LAY
dl Sl JSas Gael Ll e A sda 3 plaa¥l 3 U rawe
Al g Tidlall dag mN ME Ged @ laghdl Clued Bflaald
2md ggluss d lashd chuad Al 55001 e Job oo Leelds,lg
Yed VoA




ONalusiall dliol jAaas
e sshi olabyll @ Bl § Lblas A Jlul) bl Ge A
oe il J) a3 aublls liay claci) L-,A“L.eu:,, 3 blall sLas)
oLl 3 awds e 0l aas Lo Gl pug wlae¥l Ll ¢ sane oMalusll
sl 3 sole o Jabde ¥ QUSH 130 il elyun o (90 Lasyg Tsaall
2Ll puily @sinll Chuay ae BT Juadll 136 @ Jls LT gey 55al
edal il Y] Jais ¥ dlwludll das otlaluall e astll
Gl 2 Al palSy pualy dasu

glasily agall e Jale Hlaie Jba dllall 4Ll 5,8l sae Yo
il e Aluluie p gana Jo gsind il JSLAL G salial (g laall
L ] il Lo falacll oo Liias u,nu sl pan Wl LiSas aablly
e Al enbbual) Ulas oo

b — 4 =4 =1, (1)

Jioill § giskill @a3; Alus Jie Saganll c¥uladll g Silue
dB 3 onxe £ g e dgaadl Ge 1 saal Las e Jlad Sus (Galull
clasll f gane gllall Alad)

12422432 4. +nl= én{n+ 1)(2n + 1). (2)




LI

Sl el

sl Alabuall awly Ciyaly 5 96 La Sl aadl (3) dluadudl)
e U gl i) 9 S5le ¥ psanll O Glsts ey U1 Le
1 tie dbuwludia

1+1+14+---

6T sgun Laan LK @l jiaas @l J) aeliss gl pualshl (e
Ul sia 3 tagaadl S slate wi poenll Gl Aluludll (e
3 Lails &uan ¥ s STl sdl o se Y sgaadl e Mg sans
oo 3salll g saall Ghuall o oAE dwledll ggus plibe @Sl
Shus) aall Dlgs e ol o8 Ll sladil (e Llgs ¥ dlududia
ol Alwbuill sia Ge lael Ga iKTy SIST Laea LIS (1) W J]
e el oF 65 1) o5 by 8L daxill (e ST GGy £ sanl)
sgim ol 13) bads Las — Lo us J) ol — &8l ¥ dlulude
suadl 3ol ball s @sius (3) (¥ Ldall e AR dwlusll
sy siall J) Juail de ) Balsie (ads als g asasdl ol — 1t
3§ o Labia 25063 Aa e spanll g gane Gty ol Ly a2 @l
o sl ¥ Lo ) aeliss dlubual) sl ga lia Gud oS3 (1)
um 130 035a3 (ommes saall 1ia Gl (G sale 10 91 10 elgu sae (Y
sr el Cigw 51 s pusly p8 el 13 dluludll e 481 1350
o AST osSaw 10 Ge w3 wollall spuall sie puanie il Ll
as Sl aakian ¥ gl 10 Ge Wil agasdl saey 20,000
ool s 33 3 (3) Alubually (1) Alutll oo 3,80 Le
A Laluall @ sgasdl o dinds § als aed! 3040 SlegSobu O
S 5,08 11 eolS 13 sgandl e 1AS g sl Liuall J) )l o
AST 5 ¥ 5l 3 Sl asdl oS8 s Jlie mblly ppead)
col€ 13) Yo .Vl ALl 3 Sl aall g B3S sy <l

) HL

ol penll ol

Leal, obfl alidiul bis oas5 cdwball pas o g &
Gl e lasludl GGL Lgad Ly bl il 2 DAY Lgusay g Badiae
Gy ads 3 Lelslitiw
LiSay ¥ LY A8lg dludusll pady Lad sl aas axs
pan Ak puds (1) @ slaell o dlei) dubusll poans sle syl
L5l o Tl o gl claall Wil el Q75 . (2) Jie Bagaad! dlulusl)
Gipall o oSa Boalls 2BLatl enlutuall of A< &) A8 Ga
de Jsaatl gl Ll el o sl Jladl cidgh § Lles aline JSau
S Jaoliill Go aa3hly LI calaludll e JS 3 ggandl aad

JalS o
l+%+%+i"'é+ = o (3)
4-'—1+3—%+§I— =3 )
1_%+Jj—é+%—---=ln2—t}.6931... (5)
1_%+%_§+é_..._120_7854. (6)
1+%+%+%+2L3+ -E(;-=1.643 (7)
L ©)
%_é+% $+%6_---=%:0.3679... (10)
%—r%+£—+%+3—52-+---=2 (11)

ALY



fry! o i
1 0.69=1n2 = aall
t3
e T ] 5
~1/6 1
!
1
5
VS
:3.6 J;}“ a_u.u:;a_” .J_g\.la-_”
1 1 | 1 47 -
S -2 s = = 0783,
L=3 "3~ 475 " 6o

sall b e J5T sa5 0.0901 ... sluies 5L Ladll G wda say
sds dauay elaiis O wa V JSE LSS (6,a ] 850 . geall § JUI
Algl) aa gumdl elabay JUI asll g ganll § Al o (5] e cdlaadL
an J) sl Alabuiall Q1 Lol sgaall g sana Of puds say
it pas oo Ll
il p gasl @851 Lasill olag) 3 Jbs & e Bacbuy ¥ lia
ool padiun Al anlall @iy esll ey In e l) In2 oy (5)
OS d o paSall 3 nal d8an sda o) pdlgll e L(e = 2.7183...
5l zols adity A cuad Zagiill sds Saly gl ST ool (e i3
Jaall 13gd JalSally Jualinll abilus e pand dals ollia . oUS s

Lasls wgant 5 LaNl Aolie dlwlude Lual (s a1 850 (6) dlualuwill
oS lg d) oolin dlabusl) sl JBLE 3 LS dagdy plaidl
ol e ddanill e pods i Jie Sl dedll 5531 85
alontul JYa o lgale Juand Eais sda a1 858 §T0 Lluall

JelSally Jusbanl!

\1lo

Cral gl ool

JUlLgs 2 suall (545 LS (Say ¥ his 16 ,Lasl) n = 16 = 2¢
(A Sblall

1
16

1
T ol T o4
i e sl GYT ST ls =16 Laadl) JUllys

dadall 3 s (L8l ¥) Lwsie dlulual JBe o (4) dladuit)
@mm;{?,@- JUI ol Y as gye el A1) dluluzall Aftlas
A= sa Sl aall A sda 3 -1 ay aAL Lol
e basll .5 ugtis,u:tu Ll dus (1) 5a (1) & aladl aadl UL
il bl N o Uasi s s g kol i Bl
Liwais dluluis pasi GBS (3 Ciguw Dyan ST enluluia A

s Jgudl oo Dolia allal Ll dluluie o (5) dluludty
el ALl maslal) o Gaes e lE oLt ol gLyl
sda (e Lilaill slegandl Gas Lale Lo 13) .Le Gilgd ) sty il
Gles Ealy s als N J€8 3 LS wlacll ba g dlulusll
Al Ladll Lols o 3885 Alaluiall LIS alal) (oo il
@Y padiug 2arUl sia Bshd K sie aaly siel s wl3asll
Lasll ealSy 8,lay) Aolie Aalull calS 13] tp gl 1ia e dluluia
@ -oolin dlwludll olé @i @A ol e iual as <1 dEl
s3n o Jg¥1 1 ) agandl Laas 13 o3t T Jsis o (S adlyl
AST Gt LIS Ll ¢ ganay g ganll 138 oy 3580l o6 bl
g oene Llaat (JBU lia & Alwlusll 3 JUI sl dbyey o) e

Yg




e

el sl

3 Lg) Sl asll 3Ly Alulie eoa) luluia oo (10) Mt
woolans dlwluill ads (o255 f,l L;Jandla3+1 3 Ly i mml
Js1 Lty Dlgilly J¥1 agastl (e 1 g gene O d,ul S de
L;_gLuu_;.mJ_ﬁ! dgas u.;L.u.H g gaan 0L aed . “H,“ JEI aadl e
0.000009 Lasill s 3,all 0.367879... Lilgall Laisy 0.367888

Busie Aliug 0583 O oSy Aoy LA (A o3 Jio Alulude
illuell Jadl poad pad¥l e bl iy Ml @laliaall 3
oo 1 Uasly Qihall sblbaall G 1 asag 2o 4G Llgaall
L S e oo obibealdl Ol Siy Jegl) al L, Usl
Golls pue Jlaisl Lo l_._.l_g.‘.u.an._.ﬁjJJa.na.._.L]c.:-dSt‘M dasUaia
Sao carusy 3 gl Yo Glpsall pe Jlall 5 6]

Cin Lo alidiul lels (Ses (Euler) Shgl Juady AL sla
Jais ol lae Lo elld o anl el o =y byl — el gyl Tasas
gl 5l (10) dluluiall NI sgaall o 1 g gana (oo Dl O
BNl sganll puand) ae 31 agall paay 8,30 Balie 4o
1 el 13 o giay 13a Lgllen] (S Glee Glacy Via 8o duludll (e
Lt Vst e dalalll S dayl 313:. e ST ablaall sae
¢ = 0.3679 Llgd e AR

ST laall s ys cbladdl (e 100 b sy 13 e 5l
Q@mupjibsuﬁ@ﬁmj,}m__awjghﬁ%w
Lol S0 100 e Bye 100 Usidl oS g Lo Goale duuis
os B8 oluab i ol

e Jals ooa ) Bhe gy Aladl sl 3 Sl aall (11) dlusleil]
Juslinll Clus ¢ gandl 1ia st olf adis JolSally Jualisl) ol
sulels Lgale Juan) (Ko daiill Jla &l o Gslhae pud JolSally
w1@M1@°g3mW3@mM{11);m

A

e weeaEEEEE

Cralsadll oleals

i so alall asll o 6T lad¥l i ye clislia pond L (7) dlubust)
O e Lhaail a8d (Aalgs el J) w,lEs Y (3) daslgill Aulusll oY
ar s Aubual) sigl Sl asll s Ll Je .onlin dbusl) sis
s o LBl Aaaludiall Ssill aall e SLU e 1 sl 5o
o pliay ailally udly e i oolEl Leads] SIS 13a ol
Bpdus da g5a3 LK) lie Buuay ool Zasll Aialll sda 3 Josll
Basas B Chgw o Luaelill Elail) dasil) . 3aY 2y § Lals g
Lo L8 ahadials oo Lol sla Yo Jouasdl Baliall Zap,kl1 . JUL
Slasl) Lulys @ Lals duaal iy ussd dulude pwly s

Al oIS,

5o Alall sia @ Ssil sall Slha haill sang Jo (8) dbadust)
G g g ABEall @ (7) Ulall Jio Guois suw V4 e
dlia Ball Gual (7) & ool GEadl (8) ¢ ool audsus
e LS anlsll sl (8) & psandl ol puags Lo Byj deus

g sans Abluy 68 s ol ¥ Las Susie Aualuie o (9) dbualuil)
ol ey (7) Aalaillly e dgund ad 13gls i a8
pin Gl oSany e Dilg J) oulEn Alabudl] of oty o sl (e
i s Bl Jo sl Lo apdall ZSUAN (e cus ol J) Lol
31l 3 .(7) «(6) ((5) Jlio § Ligshall Jio 5,AT alael s ¢ sanall
el Leaie 3,AY olgwll Sa gy e OIS Llg sda ol
il olusSas psene Ll oulid nd @l (Apery) guisdll 3L
gl e BLEL @ o sass ald sl slaeN Lm:un__a ks Fualal
Lgie sl oSas Limsll slael Lia g 30 (55811 wlunsSan S 05 On

(ool 78 5gd JUlls (JEaS (7) g ganll) 7 saall ol Chelias

Al



i A R §

duis 38 Lilul alall g gaall :(13) g sanll e Liloglaas ell LiiSa
(d Jd asly e it oalliie cpose o Godll) el is ae
san (@ @olaal sae (o wie Tag asly wie lus ol e Yus) aal5y,
—i IS gy dalys davudl 4yl ol
lgio 1 sue olia (N (14) 3 o)l Ll J) a5 paes 330
na+d+2d+---+(n-14d.
s Juanid LGN goundl e Kk Yale d 330

na+d(l+2+---+n-1).

i saadl 5Sa8 1 — 1 o 1 Jadius aladl) Ha N — 1 ¢ gane Jo

na +d(%(n - Un).

[

C——‘\
IG-‘— .

i
a+la+d)+---+a+(n- 1}d=ua+%n(n—- 1),

5 N g sane Wisd dayia Lulus dlulude @Y olld abs LiSa
asdlly @ = 1 Zus dublus dlulaie o Lo,dll olaed N1 sgaall

l4+3+54+--++(2n—-1)}

nx 1+ -%H(n.— 1)

n+nin-1)

2 2
n+n-—n=mn-,

I Jeadly U Jlpaall § Gawsia Laliyl, (301 dasiill uds oay

LS

Olgeaill slbual

obuabll § 5 skie SLads aladtul Ha ST dee Jo (gobais Sl
als Alall ol b ia Wg) o gguall B9 pall a3 Y Sase L
bl sleall ) egalll &g

LugSan £ gane «ilide £45 o dluluie sia (12) dlealutl
Ll LS LY olacll e Golgsy fise o o5 ZJNI slacyl
Labuall Ul 3 LS 5ol dalasll oF gugs ¥ 138 byl Ll
g 9ana OS2 suall 3 e (Slgd Y sae aags ol say (3) Ladslgall
Joill Sy aaly Llgill 4 (1) 3 Lausy LS 2 (58] alusSall
s puad el L) slaell clugSas p ganae of Gkl @byl o)
Lia La <3l oy diids dliate Jo @lggal 5 pol ¢ Sl

1Go L|

B gant it
1ol Gl pobaall Jisaadl (J W) Junill

1+2+—»-+n=%n(n+l). (13)

I Lol oy dolus Laylite (gl sgas pand o aulaia ol die
il calS sae Ll sgaadl (o §,dlly @ saas i_x.;,

a,a+d,a+2d,...,.a+n-1)4,...

4 5a5iy Peill sl 1Kag @ +d,... AGI asdly @ J) aadl Y
:,_-jgi;,i,u;,‘,-n—lma&da}u;{«__ﬁ@:nﬁgg
dp=a+n-1)d

Sus dolws daluie o Lol dagaall slacll dluluis
sl dududll p gane Je Jpuaall 3 e S a=d =1

at+(a+d)+(a+2d)+---+a+(n-1)d. (14)

VA



! P e

e 3 alall aslls lis basds af Gl Zaall Guesl 13) &l alel
‘94 ¢ ganll

m+1)2-m2=m?+2m+1-m?>=2m+1,

goanll s o6 JUlly -1 Ja s oo aadll 325 M cus
SIE S (Say

L#3 45+ 2n=1,

N golun ail pus g Al ColE daay

olandl 13a o pe Laaiall oia Lgas Liasl 30 B 8,00 oo 038
dasliy Bupas A0« culy Gigw JBY) Yoy pibine Gl clialiy
209033 Lglads ¥ &Ry sk Lgasand (S Sus

Soill Bl 3] sy Lee Jsaall ST gulpuns o5$5 OF o
3h Bges Swan ooh Jo Juaaiu o (graase Ou o8l OnaSa 0n
1de 3,k

(13 =0%) + (P =13)+ (33 =2%) + - o4 (0 — (n-1)3).

5o alall asll nt 8,00 sl waly as J] ool g saall 531 85
His by ol Sas pualddl Jusill 3 Ly WS .(m + 1)3 - m?

m+1P-m*=m?*+3m*+3m+1-m3=3m?>+3m+1.

Glubau m=n—1JIm=0e3m?+3m+1 aladl asll anns
g oane s Sy Laghyas Lghe Ol aaslas SN0 p gane diaiall
CLaaS) iSay L) pall Gams e JUILy e Sa il alayll

bl g saad Gas

O 12+ (-1 +304+1+---+n-1)

+(1+1++-+1)=n

ARA

Ol guaill luab

o3 &l ae nluall Aabusll pea Jso aibay L3l Jls
LaadS (S ol Sass td @ slasl Yo upa8 asg3 ¥ @l ) 5Ly
Ddua o Wl 51 G g

LY S uladdl S5 o A shlast G asladl Jlgel
sfie daslaal

4,7,12,19,28,39,52,...
3 2 Llafay w3 L sgaadl gy Gual of 5o 4d83 il gl
:‘:,i {;;7. Bya S
3,5,7,9,11,13,...
Lasliie co Lguuds Zasliill .67,84,103 muas LY ol JGlLs

Aplus Laliie o Gaodll Laliie () dylus
lall dayliie ol a3l &

14,9186, 25,36,

e JiB e Ly LS §odll daylite Jio g gl Guid (e LA oo
AaLall aladY e dulus dalite

3 Luuall plisiwly J ol Slase Go N opes WiSas Ja
Busall plias il e Gud Saulual) Aluluill e Sua Lo Jia (2)
(ol Ak Lelay 5551 850 Zaaaiall slacYl gas ALl

:JEN il g gen ) a2l

(12-0%) + (22 =12) + (3% = 22) + -+ - + (2 = (n - 1)?).

8 s smadlh Iy IS R il S

VY-



enbulaal)

;L;;ﬂij

g 9 B n*=%(n+1)(2n+1)(3n2+3n—1).
oG Al dsull e agis 555 9o dasaall Slacdl g gans
caall e puls .@Lﬂl dasall e agus BpSS 5o bl g gans
5 g sanll Lana Ol L (aladt Gladl 1is Gaus gl Laul,) pliasyl
.J'A.i!d_'ll_;.u..a a_,.q‘_,l.nng_\lL,L:.nk" LsyaanéJjaa.apSujﬂ_;.;uk
sgas BaS) clelall (puad | el K AS, e 598 Eaene
Bernoulli «Jss» slaehy seun Lo ANy UJ.:.:J clalall sis diiae
foll e e Jilue 3 ¢85 o2 qnumbers
Al dluludl)
Jaials iy Auwaig) dlubuil) o cNwluill Ge degexs asl
roolas 3 Jalams Lgi<t) ASOL) B0 Al § Ly oliulall §
Sl e Ll o pudlye ¢ Sy (slaasdl

w@\;ﬁhi‘wgumtgﬂﬂmw&hul'ruﬁ‘ s Lasy
Sl Vi Al IS skl dual g A 3 Jasll (@uls Jual
toganll paas Ll auslsis S Ll of Suwaad) Laalll ¢ fss
4 BB sall G @il 4055 O JI pusall Basly pred Ao
Je olll 33l JiSas e bl gasall ol 8 (A el sbs
3 Busasll oganll e ST dibanrw &l asy S g Jaoll otk
s s gk LS bl

s Tus Lwsigl Lol dnlusll obotall dls 3 s
Godll Guals) (JEI asdl ) i 801 oda O @ (S ol
sl g ey ESGAL duaill sda ool Slall sa (Legie
il 350 aolall Lwxigh danlsal) J¥ agaall He 1 OB Julls

iI'(H‘,tH':....,a?’"_l-

ANAY

Cral il el

tde Juans JUlbg sn(n—-1) san—1 30

3(12+22+---+(-n—1)3):n3-n—%n(n—1). (15)
e O S8l pudiady n-n=nmn"-1) kawus &) skl
wladly mn—Dn+1) i a5y pueladl Juadll e ol

s ol

nn-1yn+1)— %n(n —-1).

i

(Gl 01— 1) elilie Jole Lagiay plaadl olia

nin - ])((n+1] —%) =n(n - lj(n— %)

de olld Lawdy B(n—1)(2n — 1) 4S5 Juadl J<an g ganll Janily
Tike bans 3

124224324 vt m=-1¥ ==nn-1)En-1). (16)

=l

‘jn;,.a‘ﬁ.xe n+1 cnb_'\;.b&}l'i..\_g.iajll oluye o Mg gens Je
Juaad o pall J,Jal;%;&:\.m;ﬁ)ﬂ dgandl Ll 3 BJL:L__,Q (16) Lol
g

.. 1
13+22+---+n2:En(n+1)(2n+1). (17)

N g sane e Jssanll 8,,K1 Z0TI oda phidiuly Gall G Liay

Ul § k455 oo s3dll pgeal) Gy cdarlll s58lls (Js¥ laalll s

:a__u.a:l.c.u_g (m+l)4—'m4c)n3.£9_ua_!.l I_‘;JLEE(}L;J:_N C;LL:S.].. !
n?

13+23”+---+n3——(n+1)-

YWY

.



W I {

Q},de&-” Jac "FZZ ‘a=1 @MMLO}H:HI L._‘-ﬂ_).h.“é.\:lb
Jj_L\JI&”-lE}o;l'I’IMJ:\.Uﬂ]GUJ—U n+13nwiam
(19) Liuall pladswls
1“_211+1}_1_2nrl

1-2 -1
sans Blally okl La3, o opead) dSEs Ladl Jas 13ag
laiias Glae clll) o sSamy 63 a1 &us (20) dulally

- 2H+1 i

264 _ 1~ 1.84 x 10"

Alaaill Wil Ao oo Lo okl cion dll) S ply 1ol L
loialy Gaw oS &l 3 Wl Lud el oll) o pes) Eawaigl
(&5

1) ] didia podsil casdiel Ladll woluabyll dI Susadl
sgim Osds 9ad Abubusll ol ol oo w3 7 AL Luadll 3K
LR WP BV RS PRI L g @ass ol a1 Bub) e
L',n_;f_‘,ﬂjmi;__;r” anll 72 e Bl Laad S 4 (-1 <7 <1)
3 iall ) oheSiy s 58 7 wie Jladl S LS Al ggasll
aall My o1 ol Ll Dilgs ] Jaos bl p sane ols dladl oda
rans Ll Llgdl oda @ aady Y 7T

a
a+ar+m’2+--—=l_r, T e 5k (21)

us;mg:,‘ugumaestﬂmiwuﬁéuoimwm
f Gl = a=1 Jal s 3 .Jgdl Juadll @ delull

ol L . 1 1 12
¥ s e s e
12" 12 -% 63 1
56K Bigag 1+ bt b = 2250 e FEa3 RN (K Billy

Al enbabual) alle J) Gal3l o3

\Wo

Ol puadll ey

Lowaigh Ll Je Juans 7 =2 @ =1 318 13 JBI Jopew (Jad
Ll Laluf,

Eo IS T

Bty Aalill o Bilias. Tiiangll Taskall lusss 13
a+ar+ar:+ard+---+ar*l, (18)

o ol sae & Duat 4 giady «(18) Ge 3lie s sl oS
foama (18) Luy dlis alidiul M dad Jo saias Yy sgaall
:l—r‘)‘m‘ea&w.&lﬁ_‘lw\%:ﬁ n._:_\‘)LE‘Ln

(a+ar+ar’+---+ar" (1 -7).
bl Nl it Al i

2 3 n-1
a+ar+ar’+ard+---+ar
—ar-ar’—ar’—-..—ar" ! - ar”"

ide Jrans Baall 5938 ey
a—ar®=a(l-r").

:&M]-r}c@ﬂ‘m

a(l—r")
1-r

R N R (19)

WA Juadll

1o D D8y v P DAL (20)

Ve



I B A |

SUI G 3 Guall Jaids o Jlaial g @ wed S e puall
150 Lae s ol @ el e JSI

1

B _ 25

66 36

(¥

oo M osse ax elliy (n+1) &l ae A el Gsi o Jlaisl
1gn daalill e ol

1 /25
= X (iﬁi)‘ n=012,...

Je uydll c¥lasyl ola §gane 3o A wedl Ssi o p Jlaisyl

;—£+1x;‘—3+lx(§)2+
P=e"85"3676 \36

lgsas ¥ = 325 a = £ JN aall dua Lles ¥ Lowais dlalude siag

a 1_(I é) I 11 1 36 6
B N 36

636 6711 11
S st S xal) sl gl T o olaall Jusdll (F Juh K5 Las
Bbll o o LLagl slaglalf Jans e (b
68 Mgl o SEA oMalalll lisy Je B3 S5
dasmcall olacl lusSan fgans — Lumilyill Alubuall Gilu bS5
o) sl el — Liasll

Bpiuo Julaill sgas (waddl ebadl Go a2 ll) sgas Yo W3S
Gran ol 3 cuwis ey Boladl JBU § LS 56 coul LgiS)
Lalas daliss a.a._..t‘)]a.r

\vv

Cpalsunill claaalo

dailgaN cleut it
Bagandl calubuill e Ledslis 3 Jgwod 0555 Lilgdl ealuluall
1L Lowaigl) Aluabuall 327 o) Vies

L=a+ar+ar’+ar’+...

Oe il Uggus palaiaig L Llgill Lgd dluludl) sia ] (a0 aa
LJI aanG Ldd v aa ‘u:.uutg..i E-:ILG_\.“ san

L=a+r(a+ar+ar’+ar’+---)=a+rL.
i L=a+rL dalall sda Jas

L-rL=a

= IL{l-v)=a

Lo Lliay Baa s Goladh 3ol 3 Labian gl U1 Zaiill uds o9

LS 28l dluabail) J) Sugant! ubuill e Lgad Losie Gass

Lo 285 ol b s 0,5 5L Lwsigl dlulusll o] dlis L,

Loaie Lduall e GAls 7" asll o] S5 132y .1 =1 oo ¥ AL
((4) @ abusl) Nias 37K N el
4 4

Syt

g gaall 56 JUlbg F = =3 @ =4 2us Lowsis dluluds <o

a -+
=— =4
l-7v 143

= 3.

RS RIS

G (&) Jlsaall) Tawg,ll g 0l Aaa 3 s Suley Lunyd Lok o3a
oo OB MY i e Basly dusyd i o] LS3 (Guoladl Jundll

v




RS

ekl

s sl aall o Jazs Les cobuab)ll 3 LT ole @ el o
el e oSall Byu8 (e paliiad Buaal) Zusl,ll gatall Lls
Lils iaglsll e L5oN ety odilite oS8k anly sd O
Leancebluﬂﬁeehiifabpdlﬁmd!ﬁﬂ Lialy el Jass
Y d8an

ponsil Gidlgil) Aluludll sels oo Lidre plaaial LiSe
REERPTE J.J.C-L;'I O d_‘a.n.\\)‘_ad._:fal';_,}uﬂlushmb_.
Ailiie Limge oliel clugSan poane Bupo Jo WS (S oy
m<n Hojudl ) N ey

h.,s,nmsccuus;,gum‘w_aﬂﬁ,usgj(sikznw
M

J..a_ﬁ.\'l)ai_:)b.: d_'uf.us = U'Lg.__\:a.&aa_mmd..\nﬂt__u:-.ﬂ-i-n
Linge alael iy Sya JBl o M sse posansS & 'L;Suim(c

m=2a=20 gl $=2+3 5o sual o Lasin i
:J!a,i:!l_'\:li__i_}i:a.ﬂ.z?'j
2 Lal
7 4 28

clusSall Gindy Libils dlalude 3200 .4 suall Yo 35 el o
ijaxqbgﬂafmmdlpﬂmu1w. 3 deadiwll
Slasll @ dasd okl of Gusy JBy bl dapb i ¥ aguadl b
J:-bUJJIdlmLml1J3J;.d.c)S)J Alaluall sgus (e SIS Sue g
ad_Lg.U_,S,anqul

T | ?1mi&wml_,hm\.4h3(-__.m3‘a—2umd
\_\;_m C_A;J\im_gdmlmd\ucf..m_\.ﬁda,_;ﬁla)n ,3_9

_.23—0

YA

RPN TN

Taadl el Laslgl dhubaall o olb] Jgaudl e adledl @
:E_‘ULB.LI ;.\3 QLL‘-W L_g JJJA—H C:w.:.:t g daial E.;a..wL;LE."

l+l+(—1—+£)+(l+l+l+l)+
2 3 4 5 B £ 8
>~1+l (l+l)+(1+l+l+l)+
2 4 4 8 8 8 8
=1+.],_+l+l+.
2 2 2

oo olegans Gla skl slgs Gulsf @ ggaall pass Ll G call
W i dlabuill g osans b3 JUlLs 5 O w3 Legeas Jgaall
K43 laasls erl agaatl sae dicbiae 2Ba0 s 4 aluwll g agas
e ol dles ¥ Aludasll GY S5 BN deganll J] Hasell degans
Ablgs Lah &) pard p gandl JUlly Dprin (5T Jias Y

ol fsene Sluns W pawd Lavuy Bus 255 O Ghaall G
B e BS da s sl dbwlusl) fe agasdl e sae

P —

H

1+l'+l+ +
2 3

+Inn+y. (22)
oo Lo (Sls @ Gululdl) Lol 1 aislég) Jias N paadll o520 850
o saadl s e SN iy e amge T GBBT Y paelall suall
ol o el Glawlsys d3S3e a525e 585 (Grondle Sligl) culs
Gasd Olus Sy ¥ cultll 1 2a el Ll &8u ST pay (22) &

0.5772 (s gluns & pte oSLel Lag N Wiad 12y il usuin e v Y

1 1
Fonnnobomiy %+ln100+; 5.187.

] At

i

na | =
W =

Y ol Galss 1iae y suall IS 13] Lee b Jlgudl 3 Jls & e
y saall Gl T @ Jio 5,53 uaudall culgill BNA Laay die 0a) ol

AVA



enlelaal)

L abadl aall ol sa Jalaill &bls ST dluluall sla Ol 3 !

nimtly
poally lgiias (Say Lida o~y Sogeall Yo GBS OSe
1 1 (n+1)-n _ 1

n n+l nn+l) nmn+l)

ol JSa) 3 Aaaaal) L) B praw 1aa

(-3 G563 G-9)-

2 2 3 3 4 4 5
_a;:.sJJJ:.JusL-gM\a@wiﬁmyn&wmﬂug
50 dgia Aay Y p gens Wi =7y 25 aadly 1 Jg¥h asdl laels
1

yw‘l b.:&mdj..\:a-t:,.aﬂ djitw L‘JL—L.H.JJ 1—‘—;

1 1 1 1

_..—+ +..- —_—_— = n
1x2 2x3 +r.'.(n+1) n+1

Goe Lasl LS sz ¢ sanl) il e dlalude ola ol it Luls
ol b o sl § asly oo 10T w35 of S agasd) (e PN
Sl — palad) sig) Llgi) dasds JUlby ool LS Siall Jl
anlsll sl s dsmpe — Al dluluill g sans gy (fas
clase SluSan g sanl Ll duduill S e of o s

= TR P T -
2x?2 3x3 4x4 5x%x5 n
3
l-+ ! I—L—+—L—+ +——1 — 4 e
%2 2x3 3x4 4x5 nin+1)

o ans opilududl) oGle e JS § LA sgaadl olalall LB 13
S lamy dnBl aalaill 3 o pbss G ST d Y dlialaall @ plie S

VAN

opalseaill olaals )

2=1+ +%+

|

P -

(0 Jumdll) @iy plodiul casd @olal a2 S § sl K 13)
ey a3 8 Lllie Jls & Je daliae Luls] 55 g ganeS aili!]
:d) Jaad § Jalad ae 2 saall ldas

1—G=1+—]—+l+l+l+1
7 2 3 4 6 28

28T Julas @5 g Jalasll i alasll Jalhe 205 dlia 555 1iSay
USRI RSP s OS5 pue o ST po @ 50 Sea 532
A Ge il K teiad Ll @ ol oalasll @ ceadial
ALl Jall) 3 podtial golal @ 5SS pue oo ST Ll
Basey 05S5 U &dalsil) Alubusll e ggasdl ki plidiuly ol
Bye s Bamsll S gl 1306 Lhaad dlulull ol Jo GBI udy
seS aliatul @ Julas Gelad) @ LiSad Lokl dlajll § )3
Ladlgnll dbulaall of Zaa8s 88 28 e wi lgelie Al Bussll
.Gua;umwmdghd&mgi&i@g@méﬁmw
Julaslh Ll oSS s TS 550 a8 lasll 3 Dpllal) sgaadl sae
oslaa) (Sas il

Sae alay e SlugSas g sane d] Bacy LS (s,3T 850 apas
Labasl) G 2ty Cigan La81g Aluludall (an@ill Fabll aloidiuly
(7)

1+l+l+i+ :
3 Tghigg T gz

+(8) Ablubusll dallas § Yol Llass .olams

1 1 1 1 1

+ + + 1 ——
Ix2 7 2x3 32T s T T ntne )

YA-



e lalasll

o8l Ga Lgd 7 gaume daay (e A8 LaSls ()5S0 Lgale Juass S
Loss 0l O3S Sl psandl of Llaay Wl S35 2lgd)
orall diolad Jilly iuall Jf duas ol oo o IS ol olal
o Il 5o 13 Laalsll ) duos as IS o can ol (S Slesi)
oud Ll wgastl e zs5 @l ) Lok 13] ((Wallis) 5ully o s Jusls

Balls §5Shw Ll alall

2m 2m  4m?
2m—-1 2m+1 4m2 -1’

m =5 sic Yaad) .aslell e Yals ST 2 o530 s o pd Juals o
(osthll o rall ol 58 55 05

G Ball sl Gaa e Sb (Wallis) Sully o s Juals
; oo Juols LAELH Jlgall (558) olistie cad ololue 53
b Aawlyy e puabiall 5Ll Dlgs § BSS) T gomn LT Slgs
oo el LS Ml 550 3lsall i e 1 S Y say (Viete)
ladasy g,.‘i.ll dGoall

2 i) a2
pibgll dage pé Lo aad a5 08 dbaadl Luab,ll ollall sda
Jeolat Slgill sl fo (s ohais LudS Al Jf gu3s D)2 L3I

* (Bernoulli) Jsiss ) AL 5Ll dlliss o s3ay o pall
13950 5l Lgtia 0555 03 Bassll) Bualy Buny saliad bl (5,4
d) oy 100% Ggiw o) aiuy allss 3 (g0 Gl 5l ais all
ol odn AST aly Wlall daub ae Wals (333 Aulaall 35K
Obamy chal 5Saw aals ale aay (obluadl digudl Y dae3ll
N Gall 3 60 50% ol ady alsd ae Jla & e Juadl o Saw

VAT

Cradpaaill el

Al Aalusll 8 o7las e Vb Liual W Aubusll § us K o
goaadl Ol SN dbubiall @ N sguall e 1 Liaas 1) JBll
239 LU dlludll 3 oY sganll o Mg gana e Lhual G5
oo J3T LSl Ll Al § J 1 sganll e 1 g sane o 153 Ll
Lasts J oY) dlulusll 3 S sgaall e 1t £ sane IS 55S 5 anlll
525 anly o Jil Llgd) LD SN dlalual) G @l wasly oo S
Saell wlasse olugSas psane of aiituiy Aol dluwluill Ll

0¥ ool
1

22

+_.!_+i+ 3
32 Py < £,

1+

J

"

aadasl] 1y T Lpsanal) leil Zad 21759 iy 3 Liad Wil 2
Jyaadl lgnan sllall sguntl sae W81 e (o,al sl Zuals Ll
Il agan S tall g sana Mias anally 71 gs Llgill e &3 e
ey welld Gy Y agas Lawd g gene oK1 Llgdl e 0.1 L3 e
b phaiel Lledl) das disaa Gu ol oL) Kay Gl Ll

6,83 Gauw Lae Wals Ji<T Ll

1ia dghall O pA Juola g &S 1 BaSLAlN

FPle Y s deals 06 ¥ Ll (SlgS Y g sane Luad oIS 13
Lowy 7T ssall e (g55a3 dluaadl Slg) G pall Jualgs A s g
re asbadl 5580 e (Jobn Wallis) 5uly oo Linn sa Lasas Lol
:L_‘;Jﬂ:\“

Jialsn Lasd alay] LiSay 6l Bugaall aualall slay) e USas Lebia
LY il s (e Jshly Jsbl s Juals 2 Bual LK L]

VAY



R P §

saadl say GES B 70 4S8 Losie P &g laay wiiguw Jasll e

Akl olai el allas § el say .0 = 2.71828...

VAe

oralpeaill clasly

B JS Bl o J Guaill @ Lgsaal il sastall e 3t 32T
oA Sty (Galadl JW Guly oo B0 15 prmasw dils Gl seal
pladl Llgs 3 bl S

b 4

(1 + %) = 2.25 Busy
3L mias il Cluadl o Juadl) 125% o Lladll suslal o
e Jaaniy sed JS 195 @ sl Chgu cibaue 0N Lsed

E== ~ 2. 3
(1+ 12) 613 5umg

161.3% Luwds L giuw 85l daay ling

alimall Juadl oIS LGN 3L asa) U 3R u,.m NS
3o N3Say Juadl 5 LeSIRe Luogr 3L aay chlus oIS 130
YU &l S as gl delw JS B0l _-u..,u‘cj% ol oSas caslsll
§0as 13n U dliaie 350 oay Blus puisy dulgs J) L0 336

Faglil o Ahgh 4 Alons hasss O i) gl Ja

Bkl e e B S S s 15 HY s Ly
Bldll ads o BAA & jais Lage Bugaas WSl 5<hw

Ok 850 S 35 Bw JS 0l o el misa 1 s Zalall Uladl
sse §5Sauw alall Lilgs @ JBlLy o1 + 5 J“‘L""".’.‘-:-'J""’:‘ S bl
R LgSlas ?_“dl CANESN |

] n
P=(l+—) ;
n
ol 1 Zad il Lagag ST 555w P ol nocipS LS @l g
pofs Oy — Jnadilly I3 o5y 3 oe il R §5Siu P odass
Lolas Badtue P oopall Juols olis of o,dll Sas — Lo 1igs
shual lgia U dsSall ugas ol Bathy (pobl Jusdll) cpuall @l

VAL



Selall Juadll

w0 A Slallg o 4l

O gl o slb glaall (g 35Lallg Satl slaed
ouis Lag! Juadll 3 cnlib o) o83 Luupall (e Bpduall eliiyl cale 13
dapmall Lual,l) eyl ol «SLiase 13a Gl Jluss Sl s
sin cumly oam JS 8o pisie say dLiasa 13a Gud o :a Lelliul
oo U g5 oF agll Gad )l @ el L puais Sl oo 355kl
- s Bausaalll Bilad SRt

poall Guih 3 Oluslse Lagil Loy oo Lo ladd Lual oIS 13)
' ?&_9:....31 O

(sulsh £ saull & ps) cpae pow & JS¥ Gl 7 o LY
S Gadall LA 55 e i e asd ligl sas JUlly
318 Sy of Jlaial ol o all (530 8y ke sl 136 xo Liite
d-4 =0 0a p e dalias oU

oll @ Tsuly 153555 OF s (oo Lo ipalaal B35 Ll o Gasdl
cwailll s Jio KLall p g5 puid 9o 1ia Sp suulll (o dilide
15555 LY s aall 3laill Lasslgs . uabudl Juaill § odl




weudll Llalls o il

¥ 13a .50-50 e cuund Sl ag 3é of Jlaial dibs 23 Y] @
Aao 9yme 4K gun L pams of Yo aalidly (oulil) Laas 150 G
oo 1ol ) UL ag cillaial ol Hals Yy oddy Lo LlE dlade
adg b

sl 3 a5 ol aesll oo ) Ul ol cuass (1 paas i
o o i o A pliuill a8l s Ol @ads Ll 5o g
b T e — el bias Al — sudsll oliddti
N daall Gaas o) kil auseall Jleals lld aay cadlslly Lelssl
Lods s Glka Yie 32l @uall Jlas) 33! Y] padiun ¥ s
J Mokl cluilly Jlasl cus paine ¢ Jpull ouis Wil
Nie salg alall o aaly sed sliiuly Ll dladie Sha ghaall
sas Nl sl JSI Jaill el 1de & 5Sam JLN Luilly | suasll
13,8 85 Ope desane O Buie 13S0 & gSaw il & 1 seal daus
(oot 3) Sl e s g U5 sl

Gaual ¥ daju bslias le padd lgd pouad e paud Lo 1458
Ol 3 1aaly o sSaw nulall b SlaSss g pals Sus 3 rwdas
2 ke Blaal o zassall 5o o6 Gags B3 Al Gasdll oo pe
lasll sia (Jla D Jo Llal Laally Suas Aaiae Yy Lule éy
Sallall Laslall YY) Je sasad ¥ pals JShs o Aaisll a2
Suns lag Lo poddd Jaiall aé Saall gu uaill pae Jf s
el anaal 558 s cha Lo dlia pud Yaed .pae adid
sda Wl ase Lesle diad, paddd Susy Loaie L8s hase ga
DAY 5 ane 2505 I gk of oS 15a8a3 ST ils § Al

Iy lad) ou il d8Vae 3,5 3 clas ol G, e
100 @ Heis cuwasl JY5 o Gogs 100,000 asssey lgs cnlalall
ol ) dali Ge Glsie Lwl 5630 SsneSl) dslas sy pgie
35 G gl Ge 3e Ble 180y Al Lawl [l daSlEl sgas o3

VAR

Oralsuadll slesly

ol o Lilide bl & goalsaw palial Lag)l of pasd slasy
wo8L 0.35 Jo Juanis 3 saall § o301 1is o

S Ol 05 of 5o dalide lgasan Sl AL 555 o uSe
aa3d aaly e ALl el 2 e fadl a g s Lagd ST La,
L) 05 Lasie 0.39 5o SNl ags uids Lagd ST T cpall dunyi o
oolasl La,l 356 L) 2a)l 935S Leaie 0.654 (olasl &S
o e sl 138 (e Golaill o3 5050 (e pun] Ay adgns of
S Le o Lyl o Jsill iy 7 Chual e sy sae ST a4
e @l JLaay salaal 8 Lual G 13] @) :3,ule dasda 4.1..9_94.1
dlia oY 4l oSas ¥ iy — 1 5sShuw saly Gl aag S5
@il plaadl e Tase ma 3ol 13s ¢ sl oLl (e iST Liala s
ool Juail § 4

S bl 2 Al aadty (81 Ll bgale yi lia a3
Bgam g A SLaase 13a Gl Judll Sl Dla) Lia Ly
Sl ags @ eSad ST ol LSl Yaa Yik 30 & Juai @ lia
Lyl o) 2 AB 83 p gaad) aLT Lads o Bisbad) Sbbuadl S
i I Ly o5 o83 Lgae B s ang 1) Y wpase pde o
o @l bl sae Cral JRI Jo ggiat dogene J] dals § L
e oo Judl 5o Lo Lol 055 o Ui disals 183 Yo (g5iny Juni
Aol pob o) po Cradd wrme lan oMl ag udd Galladl dus
Jalady 286 J) L3588 1agly dilids slaell o< cavalls dwis ga
Vab 30 of Jlatist o LSl olgiadly Lalal) Al @lasdasl)
BN € 29 I G pd Juals oo Lilide sNe 255 30 agd

364 363 362 337 336
365 7 365~ 365 365~ 365"

oo ST T ol T dusss of (61 0.3 o ST s jiin suall 1as
oudd Jumd @ dda 10 3 7 Ge Juadl Ul age i agd JLLYI

VAA



NN

oall olally pesdl

56100 dbs (N Dl J¥s Al BIBN 8 asast ods
clishinn l5isSs of Gadsne pade uiil ol asly sed JS Bylas
lin o) diaiay cludi ad ol hle .ouadll a5 daol pals JSin

Al el saas o) e,

o ldy disie Dalia IS — el liasall SIS — Gusn Jibseas
Gl G ol ledll & &39I Ludaall ASAL (g0 Glaw] e zob
J;-!jd;uuu]d.mujl!alb a9 i sae wal Jlayll ) AP
Jinus daleg 13,5 12 woad Sllly (1 2l 42y o 055 sl) ol
S350 doad el (ol ST Tl oS!

Euﬁu&iumymnungﬁgwyuuamwsﬂ
0S5 BLLL 3 SIS e agms clis cllal ala] pus el Ul
¥ 4ol pua Bas S Be La@.g;]uu:\l_gqgn}lﬂu.n{;glc_ndab
ey el sal 3a de OIS Gl S S QIS 13y elld 22 Ol
:GR\LALS_)H‘B_}:LALQLISJ'—EJN—ELU‘IJOB_}:\A:I

dae 3y JS oS ug@\_a&wmﬂu_mmmmam,;gau
K 3 igm‘_u.:ld.:.ﬁ.:.j).':(_;i o posd aalsll a8 b, dule gl
LSJkJGJﬁJLGmu!U!ﬁM‘uJPmJ-‘MN“M‘JJJ
el ayd Je Juaas Lgias (E)° ~033agm.a_~.|311uﬂf51 a3,
13 JoSL1 Jlaiadl oo SR e (o) Bunly oo ol 55l 3 JsY!

1 —0.335 = 0.665.

Jinds 08 SBI Ced) falis 1aaias ST s § Sl Getll pe b
Banly ool o ol FUBY Yo Slal o 31 L) ol e & e
ks o (3)' oo ol ol e I Jlast olé 13,55 12 aal Ny
S ) ool ek J a3l oF Jlais! dialy ouf gas o Jlaas G0

AR

Cralpunil] sl

a3 o Jlaial L Sells gasd oo Lo s dlasl JBass Suss
3 o0 Laal Luayd o (of w1 § asly e ST Gl MY Yo
Wl Sty aaia il 13a oslll 3 asly dlss 0553 uu,@
Loball gla Jon cbaall Leall dauall § 2SI paan L
DLl B € 13a oallaas Jo gl |_Lma..s_-u|34_].]=\.=__|_,.nﬂla_\t_gd.|l
Jlo oo Logal Laawall 3 LB wis poall ol e L a2y (S
ol puiadl an gl eleSgs BT Loy oillany SAT 2 5a3e 5L &I
Y oy seddl laa G on3lill 8B pe waall s Je Jlo g
0553 oF ay Gany Lo IS wd pajdll O sais Jladl Laslas dleds
ol G Susy Lo S o Biate 1aay Gialsy 251

of eite 1a3s s o<1 L phase Sl sla B o pusis
e iBide aal 100 Gaun SisueSll o Jlial sa Lo seluis Jlus
e 5oL aia (ual Bye Ml liel AUSia I Ly spay lia AL
3 @xlie 100,000 (e Liayd 100 uali Bley SMse g 100,000
iflghe Lunsd 30 spmy diniall 3 col$ sl bl A S ps
weliiy) e adyll o 33 Jlss sy Jladayl .Vae g 365 e
ol ha 1ia ouail) el o Sod! Ly g aall @ 182l Wi
nriall @ asls seb Jlea gl 3 dgas adsh dle ol gols s
Sa Tkl 20 e Yay et 12 3 Soias &laaM) sla e gl
s e ST pud S0 Yals 1iasiie

@lld J€ s 35 o) el Gubs 938 of 150 o] daads oo 1k
Jgaall suilunes cladial 13] . 5edll G 3 Busly doyd bid asgs
b @l Egam pue Cuatall Ge osSs Gl usly s 1000 cils Al

g saagntl, Yzl ol s o il oyl Vi € 13
ooualy elilia Jloh wiad Cigud elliS oS5 ol 13] dlad) sds Bel )3
G JEI Lgally als oUaT 55 el G (paall bhall elia)

AR



S

pasill plally pesdl

Gas ks 0 bkl Zasill Ly 0 g LS o5 p O psdll e 50
Qs Gpaie plaill G lse cHlall guan 25lS 1l oatuno
1 o p daid

C_.LJL,J..:_.A@_—:.JA JU%‘mwMu‘iLmﬁllunwLn\}iS
05Ss Losie Gliad uas cllaiay 330 § Laslall 8ull pue L sl
Ll A LiSan oo Lad ostd) 18 g8l O Uoite sassll
T ERUELS Uy -eoSall Sasll sgine Jlaia! asgan 1Sl il
Jlais!l sy aalalls (S 509 A4l Sae Y 13l Bogdas elaisyl
s gand] (Saen &S due

Al e alael se Aas J) Iy b p Jls=dl obles
Ladlay plaiadd Py Lu- degiia g oill laa (5o il Aslgll el
Jeaol 0 oo 9 e ST A Algy oo ST e Lgiallas (S
?Jﬂl@@!dqﬁambﬁ_g_)umgjyaaﬂ Jsu:imtl_g_“i'l
el ol & dd o JS N 6x6 =236 sa clall Ysil soall
2 el paasll ¥ 1 ,ya.: ool NS 1 SBLS 6 Laase &S0
a3 oSal e omk = § a ulbll Jlasl pli JUlly AiSay
dcganeS (ayill ds a0 ch-.J'u sia 3) L,adll el Sluai) degans
so Bl pad dbudl oda Jia Ol cagandl Lyglude 8GN (e
Llad g oall dapms oa 7 Je dpeall Loy Niad dage
= 361‘,.;\ i€as 4o .7 g geadl L“j_!r:..az.“x clls G oasg Guss
sandl e 2 = Jlaadl Lgly 11 g sans had Ladid ol

trenill Ay oslall aall elya) Jgeadl oo ol Gosl olall oo
Luad 3 3l dunad e 3 epane JUS o s Lo Wiei (uantl)
52 Lulall BadisSH 3ol oo duwed e 0SE ol Lal) €56
(Zaally (sl s g cailall uih o B0 gae ol pasally &5

Junill 3 o b LS fpaall old cilalas oo olaglall pas, s
oo oliyy 5 5Ll o Seall a S gl abd L Sy il

VAY

Oralguinill laaaly )

3 Las Luilian SIS of Bam e aph S pass s T B33 (e
ot Jad pl (58 (sl puds
1.5 5

A ;X-"
E4g%E %

L]

fan Ry |

sedas SEI O Jlaial L 0550 12 LS S 12 Jdlis dus
R R - N | P N
5

Xoeer X =,
6

o

X

=l

X

(=) R¥5 ]

Ly Bl LRlS oo e Lo ol dale 12 aas 53] 85
@Jﬂ‘wﬁﬁéﬁlﬁ.ﬂlq‘)ﬁlﬁ@&ll2hﬁﬁ‘ﬂ g oo
35 ks anly ool ssels Jlaial o (55 ek Of oSas o

) 1 11
12 X — = A
% (3)
Sl Jlial salsll o gk s (Sl el platl) Jldial sladd
:ul.cd.naa_'x.i_l;sb LJ“‘ g“.}jiu‘jgﬁ) pac L“STU_}:‘J'A-U

5 12 175 11
sl 2 e P =E e —~
()" -1z L(5)" ~oe10.

ST Zunyd 5% L85 ) J ol ol s Jaselea Lina ellig

oSyl g SLILATIYI g aadl oS ie
Lol o Alaiall p8bll e dgane dae Je giad cilaaayl Al
oa &gas Jlaisl Le rdlang oudl) Suits das e Lgasany gt

tsd il dale daiay ST15L) &lasY)

5.._:3!‘_9“ el sue
Al s saadl

YAY



ool Slally ol

lesd Luse i sum a35 ol s o335 Al dlaill ASdiag el
Il Zagalald 15085 SN dlasll Lo

U s A Sus By A gladise lgs angs cLlasil § 383 ol
$ 5,580 <L51 Lo Al wie B ais A o] Jlaia) ga Le ikl Dlgs 3

e IS ke Juos Al olpuadl sue Jeo Lk waiad Sl
B Jiasy olead oo n+1 331 A o 5,40 3 ke Aasis Lglaal
2l e 1 e

Oosne payd Syl Hlue huas By pws ol dSY 5S4l
Slgual oo X was &l ] a3 (2, ¥) Ladidl dua (X, ) kdill craly
50 275 X 03 olpualll Ga ¥ sams A I Boluall S ojé
ZEB Y aady Al sia 3 20+ 1 say colsad <IN saall J) 0
Sl 3ylas B I oIS 1) il 65 03y daaas slacl (KU
JSal e oyl G hadill Juad Dpaly cadill Gaas e Lal 3
Slase JSy Slall JSAI1 § duny oSy Ul wall S puslsll Sl
2n+1,1) oyl Q sie 3y (0,0) olilsyl O sie lay
13 anly ciges 506 A O alad olsal e 21+ 1 paes uc aag
3ol oSy Ligs (Y5 Y] B many aly olgeal day)l A gas 13) Yias
Dluse oud 5,800 Lilall 3,50l () JS&) 3 cnisasse ok
3) A cus 5a (Y USB) lue dbbuw ol ol e oSe 585
UL bl s gl puad A Hldl 2ads paay wie 555 (8535
398 ] o5 Y = —1 28 o8 ¥ = 1 e 30 LBl K o S
20 LIS (S wosen e il # dodall pladiel sty oy B
lgie Ba Al p Jlaadl e

L adods gl uas I ol Ll die
o) sae

p

241 s (Jew alal) @il oda 3 cpoaall e Juasd o] an
Losie oo paladl 55a0l B Cuuad (e olguadl (o 1 agie Slguad (e

V40

Cradgudaill s tusly )

8 s 5585 (C(52,5) o olasasll sse Jlas) of I 52 Juof
(MR pranl Slhe wis gag cdawall se Ll L Jlaay) Lo plis
3 ordl b Saaly p o5 § AABAL EMEN claeas sue b Yl Jluss
s e GIEN VAN claass sse gl asead S sasdl Clual 4
C(13,5) oy lf 23,5 13 deganoe o aliys 5 olasl gob vse

1SS p Jlaanl uas LaSs JUll

_4C(13,5)  4-13! 547!
T C(52,5) 58! 521

OSasg Lgsaie ol 52! Jia dadall SlacYl Gluad 50550 dals 3 Ll
walel Ciiay 4705 51 alilly el G Giiall paadll Lis biass
e haady slacl 5 olifiuls 52! § su5asl! slucll [es

4-13-12+-11+-10+9 33

= 52.51-50-49-48 16,660 © 200198

lefanal (San 015,00 Ala 0.2% e JaI Jlaisdl ) 4
saly SLISl yae g LL3aW o) Sloel LSAN sia od2 uaf
Ll (S Ll Gl il da0 § Glai WS . 3l0 Luedl
Laladl g St bl Jaas sodll sliel dSas § Sua LS USualing
I (@l & 5l1) deganl) sand J Y GBlasll lga b sie Sualy ol
%@&Ml@yﬁﬁ@miawingL&;l.@&m
Jusib 105 (51 Jual (o Lllay 12 sue degaall sia 3 iv)

B s P B
12 _11_10_ 9

51 50 49" 48’

ALl Ly Jis Ly
Ol il oSy il SN Lo ua J) ks L LS e
Juodll 3 Gope Aae b calse HIGH Gulasl J) aay ol

V4 g




sasill Glally Ga,all

1

/\ Q
(0, 0 o >
Ty =

{0, =2)

Y K

e N—1 bis bugs dua jlull Je (SIY o N+ 2 459 nnd
oo daage ookl s (SWI e 1 — 1 HLEAL saay Ll cSLY
s (e wlluall JSII saall JUlly Asbill (SLI e 20+ 1 Jual
de Juoas JUlly .C2n+1,n = 1) guaadl old Jalaas aad g sl
P dead
C2n+1,n-1) _ (2n +1)! _ n'in+1)!
C2n+1,n) (n-1)(n+2) 2n+1n°

gl (Bug GBdad gganll alias a0 5,0

n
n+2'

p=

Juasii 1= 98 € 13] J583 oIS 98 By Bgws 99 :A JU 13) Yias
dalre Gam G A o 558 B 98% Jlisb of J) a5 op = 0.98 Je
Al § sy bds 5,8l
Loys uas — obluall e siie ol o — Jsdll cSall e
liay coigin oo SIL vaall § aiss 5,80 dalre paay 3 A o1 98%
e ] LB (Say lae l;si (IS Sl LAl olplaeY S
35 Wied .olie Je LAl JSa) i35 O ge Y Q wie Tuw Luuse
oAl Sypim caay daisll Zakll uSe (Ealadl (0)) JSE)
Biakly Basly Alsje @ 51 A Jua¥l 55801 3 LAAABABB (oSl

\Av

oralsaill sluals )

:.a'lj....af‘,ﬂ Jac

AABABBA (1)

BBABAAA (o)

y JSS

J-Jﬂtgc,su:u@;UL}:;i@,bm.B_t_—wmm:m;)jk_aﬂ;
Jolas 4o dabill (S e 27+ 1 3o B el Ge olguatl Sua
L2n+1,n) paaldl &l3
oo P oSaly Loball alads Dlae 35 thadl Zaad ans elld aa
P dl 0 wie Slull Llw e aadll cule 13) . Jg¥ abolanll dags
il e Tay wos Sl Lagmlls il 59 Gkl Bl A7
Law, of Al Guis g ¥ JS& Q dadill wie g3y (0,-2)
I3y P wic Yol L dduu_u Q il Ji (0,-2) B o 3L
L Joling Q a0 oo Llaall fe Juaad Sluall Galudl aladll uSe
aie sayi il g all lia oo ollud) sae o1 el IS e Lol
Jaw oblall sda sse .Q Jl (0,-2) Go ohludl sae Ll 5185
Wl s Dl e lasg &N adiy slad) N aall @ Geus

AR




wesdll Glally e il

! J] LAYl dliaa 325 Bl elis) ela 13] wgulil Gl 5] anll
A cdaly gall

= sl ol e pals 5 o iy A sl
Crgia ey Gald el B i 1 adias Sl 5,50 Jsl 3 4 i
salady JiKay lgais 4 daas Halys WG o s 136 G 5,10 J
35 ladies waulll oslll (ohy Suay s slia Glall diclae 3
) ll3ia J] dey couSAl

oo LY Lo ik s SaslIl 156 dia Al Jass o
ises lia L343 0158U Gayllan (Bole) g ) e il 1) (uni)
s olsall e nosay Vae N al Nale sgulll oolll wie _aas
LAl Cown SEL - 1 @l § sl o s oS .n = |
O vy Luosin Liabute Jans 1is et ¥ o) Ganaalls dal 1l
:3olall JLunih t-,,;a_-u_mu alaszals lgass

Boluws ol Gey ans 2 e Logll 5opal @ 5o Jls &l e
Al 3 ale @i lee Gl diia | FY.JC IV G-I [ X (-8
Laslls 5ad5 ol 138 caslilly 356 oS A8 Lud @) sl i,
Al )3

o 055 ol @l Llay Saulaal sLal) g s olll Gaay Ja
038 pladiul paal §,58ll wais ) g slal Jsill i sy a3
aly dia Jal e QLAY Sl § o oS ol Las) iyl

Jligd Dl & Lebaw sl o5l 01 ae ol AL STl L
aliog 1) sl olllge) S uas > ek o @l dai Ll
Sg> Luayd Ol Sl fl dsia 10,000 e 5,58 Jlgal po iy
i saadl sl e il 350 13 Wlin (5 sSy g ol s el

V44

il peadll claal )

AAABABB

v K

523 ol A SHBLL dasll e Lgig, oSa @Sl 55400 3 8 kL
(¥ JSa) anly cipim g Ghialgs 558l Sledll ol 35h Le

pladiuls Loadles oS dgalie (goal Kl JSLALN sin
oLlamyl s o ol ligl Joo Jifudl Lusall dagl)
Slpall G by a Je Juasy By A oIS 13] iy S50 — w1555
sda SUSI 5580 3 5ods A ol Jlaisl 5o Lo @ > b dua LA Ye
b}a-;]l oud ay Jadl I dabialle 30 ALl e Yali Caaal
Aa=b)/(a+Db) 15,585 Llayh ] iy

ealse 3 ekl JSLa e Lge Yani 55 plASY) i
e pSall pSS3I5 Y ey wrall nally clasadl el Jie Zikan
Yol 0o 5 il gl e A Gl 3 Al 5 Sl
B Ly skay Ahie oy praad Bugas 3,55 (sl duals Luaal 13 S,
plASY 5ats

Syl § 8Ly 598l
Gsthe calsll dae 5 ol Glall 3 ouSU SUSEU Tyl 3kl
BSall L elll bl gl s U1 8,000 (pa Bualy Qi sk aagsg LaSI
gonma Saguall 2 paaall ua Syalie Ll o § Leiuls oSa
Oslll Je Laadl aad ol Alalus Zaalll .caly i Vi 3alily e

VAA



wasdll olally el

w323 § Aiolie 330 (sf ansy ¥ ALl Lgil il Cgu KU & iy
aslgslon S, a8 gl o218

i paags (Sasy blll Claadl J¥a G alld Hlghs] BiSa,
ooy badd BVE e aaly JuadY dlaludl o) Jsid daan Jlia
e sl la BS 3asdlly Bualy 8ye adsl caly As Gl
Ol T 3 55l Jlaialy posa sl Je As 558 Jlaiat o) il
wlly g aaiad of daall oK1 g oo SST P Ol G258 (S Wl g0
Glus Jlaial iy 1 - p g syl Je AS 8 lus Jlaial S,
Lgie 1haay call @y sl Yo call h L3 T - g ga sl ol
wal As s daall L5 haa, aah :As J] Laill call odgas el
Al sl ge Gasdll Gl dus haa Joasll s sall ST dia i
bea ST agus, b calll Lo s e gslasny ¥ uis SEI Jaadl Lol
el NS mad Ll As 5 edl daaadls ::NLAJJ‘:H s

3 ol el lege aijlwal L 3Gy As Gaal WSl
dahas 3ok N Seb of A o oS dus Lgie Vi o) as)
By LS Gl stas ol AEN DY sia S WW WLw awn
BLLL As ads o] Jlasl haa Jgdadl ak o¥1 Joad) iy 908 Ad
O 1y ool Zinsd a)l Yo Slus Jia say | p s S
haa Jgaall Lk JGlby g o &GN g Lol 3L § s
wpd lesls, s As JI wu LWW el dlalull njs o3
Bes PP u_u.) PrLWW) = (1 - p)g* :5f @l &N cdlaisdl sia
folua (S Jilly («Jlaiad

Pr(WLW) = p(l —q)q, Pr(Ww) = pq.
190 skl As 5d ol Jlaial ol Jllly

(1-p)g” +pqll —q) + pa=q°> -2pq°> + 2pq. (1)

gl bty

13 Ladhiadl sda @ sleiadl o dKaT pae o Byl 230 of
lajlaie 8lud aand (] gofiw el Golll 55l (o daulile 35
(s Bye adall Caelail Jlgal eliad 580 ol 219 — 1 = 8191

B0 13 Liosd o s3] GIAI ot ¥ elld &) Lt J55 a3
Lisye gud aagll lia (aalll @ aaly o sesd Sigaall Ldlia
sy «(3)7 = gy & 0.00012 :3a8al) saall 5F Jis Yaiae el 4
asialls g8 oS3 e @ pusiall (e 10,000 & 1 5o ST 5(gs
S5 s g cuadl dais 10,000 chad oK 13) elld dalgil (SI
Shlai, ebls elly cdad 13y 8aS ha ool g6 1ialy Lguis
sa piShy i,

Bblie Jo pufl coallll § onaildl & Al (uSe auisl
e ALt Tays Jal o Bk Tuany (s SS5U Go o) Usgo
do Ais 5rblia 336 Ll culg,ll Lad § s 1S aliss 54all
o Jse S 50S5e 4ud Lajd o Jsuandl ol oo 2l Lins
conailll sl elf Ladis Jis

daalo e dallall cfgloall §a yall oad 8530
@ ool Al 5,55 ) Ko sel Dllall alobl) Wule @
g Oo Al caly elyy dshanlly Geall gl debadl Ales
o Sl bl 1 obsbe a3 poe ¥ Bl e Sl
ctass] de ol il 3i,dll 830 angs e Bs ;JJMQ;J As Uniya
oasl e cali S el G e 508 Jlel 3la3 ! gl
angs ol Bl slEneyl oS e SlolEEedl e sde dsgs 3358 S
oM JNE sl dlaball sia 3 elapl She alll § 330
ellily BLABL Sl 3 1T cali ¥ L Y Dbl JoY ol,le
poas aid bl s3a e 323 o8y § @) chajly el slS 1)
i Asiias das ol alaill lin Lgadins AN 83l LX) din )3 (e




wesdll olally el

aaksicl Lo G 81 ylo
OSas o1 Al 5K ddls i GgaeY aud el iy lalil e g gill lin
plsil paay Jasd lsol opuetll 331 85Lel) & Al (ol e ainlss
Uglan e b MG ceMl pad 1] (Jamudll an,li3st o ool
Iaadl akais & Jacos J¥ et s Jd 130 c3dl) Jaadl Guds el
of Ly bl Guall Sllgw You of s Yom Jslas o :5a
Lo oy Goas Jguol Lasas pus Joad (S Lo Judil Jais wedUl
Ja :Jlsedl iy oS Jlall ga lis of STie U1 s Guslill Lasay
Selilual Jaomuid) Lol<a] placl ands dunsliwl ol dyslude LMl JS

LeSie S 1igly Olisbute Luililly obif sum Als bawol ) il
Jaud g ccusaill dols deud Y plasll v Jlaayl jui
9 Bludll Jlaial oY padll Jad s oS Leie d)su 3 bualls
13) Yae X (1 — %) S X Lgrall &) Gus dlliaws Jlaals 1 —x
Jaud o Jlaial 518 B e asly 2laill pasd dus Chagill sl
ST 3aa3 A X Zasd slas] 90 Yad dalin3 Lo g - § = § 98 hugll
X(1=x) = x—x° paaill dasd

Jundll) ao,ll JLSY Lpaall il alodiuwl ol Clus (Sa
usiall salgll ga La X Jelas Laaw il doladl Jad (Luelsd!
a3 5 e 2okis s Jlly

ookl sty Susy Skl i b e Ll sae @ aase Yy
i}u.“_]jx:%@A’J&Aﬂii)mig‘si;x—%=0@bygi‘tjﬁﬂ
Juail 5o bwgill Lalll sin § .5 o0 dogs & Janudll § oo d

Al ol

Cxalpadld Sldly N

1ol Gl Gudty aah Jgeall Wiy Jlasyl laad Les I

Pr(LWW) + Pr(WLW) + Pr(WW)
=(1-qqp+ad-qp+aq°
=qp=a’p+ap-a’p +a’
=q° - 2pq* + 2pq.

Sia0 angs ¥ il ol LYl puds Gl (2) (1) § dausll bl
.Jsaull aah :,.5411 ) haa J Lk _alll As

Bl e A tawadll BB Lases Lual o) Js8ll (S
Os0 g o as,l @ calll fo his iaias As I sall cilaiad
(a3ly g lan Al pSE Led L a1 Jalgal) e slaied!
Tase o€ 13) LLa bla sa (Jls & o) saill lia Jo dinsliall
i e dinbds o aaas Tase Lue ey clis )l ge 155l ol
Samy al Ty @l blusll § plawll o gsaall s z3saill
paaa 7t Taull 1aa JUlL

oo Y Uik Lgwds o AS 55i cillaial Ol pudg Goludl )
U pualy pé laa iy DU pudsal A Jads ¥ oSy condsanll
b oF cm clal e 15500 caalll of paids @3 Sl (sl
G ally LS J) bl el a5 G .
3 Alalull 3 bl aues calie Lil @58 358l of Jads 4Gl
Wil oloball dlgan Gaay aidl L6lSa] dlia say o) 43 lghs
SLOLL I pdly o (gl amgn ¥ elling aay Gales ¥ LAY daa s
pebiun ¥ JLAN sal s s JS e B5me dlaiad clials dsaall
058 of wa lals 35 4 pals Jua sl cad As 5s8 LolSe] puis
SlLLL Gall Zyjallall 35000 o]zl ) Juad 88 16 551
Bl oIS ela )b d

L il dms 055 B0




wasdll olally o il

ki Lo uua 81 Lo
QS.!E.L.J1 35 dils wie (gaed 4 ids OlalY G g gl Lia
gloil Gams daad Blsol opaetll 38l 55Leh) § disluns (&l Yo il
Uglas dale by 1 el o 13) Jamuasll am)lasd G Jasdl
5l Ay &) e Jo el oL Jid 100 dal) Jaad) Gudd el
O Lpdy pabudl Gusll Silgw s ol Luas Yos Jslad Jo 20
Lo oy G Jguol Lasas pad Jaal oS Lo Juadl Jady el
Ja :Jld) B oK el ga 1aa of oSTia U duas Guslill Laas
Selilanl Jasad) Lo1Sa] alael audl duasiliwl ol & slude Ll K

LeSie JSI 134l lisluie (uililly o] dus dlls Lo )l
Joud g mseaill dols deun (Y plaall x Jlaiadl udd
5o B)ludll Jlaial Y puaddl Jidys padd Lesie Jy50 § baalls
13) Mia x(1 = x) 05<s X Ligauall &) Gua elliaws Jlaiali 1 - x
Jaas o Jlaisd ols @3 e anly 2laill (o) Gus Ciagill algls
ST 3aa3 Sl X dasd olay] go Yad daliai Lo - § = § 190 iagll
x(l—x) =x—x° puaill dasd

Jiodll) aosll JLSY ) Ladih alidiol dly Glas (So
ol salgll ga La X Jolas sl Aaladl dad (Guelad)

ppandl) 3Gy 4 aase pobiy Canas JUll
x--\'3——--{x*’—xj——(x"—\c+l)Jrl—-I——(x—-])z
T - T4/ 4 4 2) "

poll ety dany lEl 4S8 il a8 Sl sae gl ause oo
JBls X = 5 o X I Zad unl Gl X — § = 0 g ol ookl
Jinil 50 bawgill Lalll 838 & .5 b s G damedll § Bin s

il Al

Uil clealyl

rols Ll Gudsy aah Jgaall Wiy Jlaasyl Gluad Bes oY

Pr(LWW) + Pr(WLW) + Pr(WW)
=(1-q@qp+a( -ap+a°
=qp=aq’p+ap-a’p +a’
=q° - 2pq° +2pq.

Saa amst ¥ &l (f Dol Guis a3 (2) «(1) @ Aol cliluoal
- bl aah uSal) sl haa I b Calll As

B5 dad paAS thawdll B Bl Lual o) Jsall S
osd Lond of an)l @ calll Je 1ads 1idas As J 5edll cillaiay
23l pd 13a L dlal A5G L La (6,331 Jalgall Yo alaiey)
i_m Ol 13l Ll phls ga (Jls 41 ye) sl o o Ladliall
i Je dinbis Gl diiais lae e i sl ge 13250 call
Sans ol Ly d@ilall cbluall § o) Jo Cgaall 5glas gigaill
gaaie g ol e UL

oo Y Lk Lgwds oo As 558 cillais ol sy Goladl aadl
U usly p lia i LI pudsal S Jads ¥ S0 ol gual
b o cas dla )l e 13K calll o pa R @3 Al (2,4l
iaJJJgJL, ALl ) Lk selun o5 Ghls dole diay 56Ss 83u
3 bl 3 ol pues calie Ll o8 Goall of Jads il
iyl olslall dlgsn Gan aid) Lola] dlia say ol Y lghs
SLOLL I prsly o (5T am ¥ elling any Galad ¥ dulisil daalls
pebiun ¥ JLAN il s o JS g 85ae dlaiad ebisls dsall
05So of wa bais 55 ¥ pals Jsas (5l ca3 AS 558 1K) i
SloLL Gl Esallall 350 o] gl J) Juad 5588 43 L
Gl o8 ela b J5¥




wesdll Slally (el

QUL iialye pas JYA (e suie Lo 88 Bel,8 pabaiun g olld Lo,
Sikie nb sl das ¥ pite p misy @ Akl cedIl (55
Bsrd 1oa Jiats Loalll Lasabs L3S o Soll daal § plasdl 3 &5l500
Je oS paie (1 ad DU or o aags ¥ Bl LaslAudl e
cogealall Zealll Lassliwl @ Jlasll

Lasliudl e g Sawall ol golaidyl ol sl al Losie
de Osdidy Cgw oualall e 3K T amel Ll all Ji)
Sae 5ol &Y Lo (oaal) Ll & g53a5 Lasliadl 51 58l
Blall @ dualll & ks duadlsll OLIY 3 Aalll oda J¥S Lasy
eilals elowd Loss 3 agl) oo asSTIL 1a Sany Lo 1500 Luadlyll
099 puodll aNaiull Aa Yy diegd 4 G us @ Bl paie
) Ol 5l

el Daad Jia LSl e s Jeudl Ol @ pualy lia
wigll puid 3wl e Lk pleMl Lo qpaliey samy )9
Jans @il saadl Jass &5,4l1 padll o sasdl dB)sl df oldn
Lowic alaall J;.m Mg 45,5l adady 8,50 (slly paly ¥ il
Y ol pudlgll e daind w ge (G A G YW ] 1d5) oy slans
2ol 13 JBU Javes Jad Daalll sda 3 a85300 caalll Jass aubis
ciAll 13 3 palde pf jas @iy e Bosall &G duae el
65 B,y cpade wlslaill 3,50 Pty Ladaw cleas 18 soAl5 80
Gl G sas o) wan Alemall GubBe By S G chaShs e

3 Shbie pE sgh ang paley samy )y dal 3 Bus Lasliul
Aaalll sl
e — &y e Dyyris ST oSy Soull e Jgd GLal¥l (2,
Saudgignd gulall o2l Jeladl @ a5l Sy g e elld
ey (S LIS a] L  .morra |56 Lal 545 the Ascent of man

sl by
Lualll &y g ol

oe — alall sl Gpill palasll Lalsy — L ASH dlia ud
de Ll gsinl Jubadl 1368 coniaall o o (i3 Hbuw) walis ol
sl GIS LLAY Sllall 3 ASSae Ak Spal duadd
oo sabladl doludl S las oS58 (S6S Ge day sa SPOCK ol gau
o] Bl @ S) e s Rusa sl soanll ool G5 et
Raibaie A8y sl el &F B S5 dgiw apall il e Jla
WS el agundll Lo o i eilns ol S5 150 aubial ¥ BT Ll
sl iy pailly f50lll e dosenas Ghuay Gl pliitey US53
Sl e (e E Jee gl e puid of ) LI Leaa (il
wl G 4N Cidiwy 350 pé Gad Jady Oy 4ilsh walsy pa3ly
il sdgs b paill ails

aseall Je LIS pmad sl ools of Jubull 13 3 bl el
o way Gilel dis Jully degeads Jo olSsite Gliey Gaus
de Oaras Lo Ll il (518 Lol Lgiass Ld) Loluil) cluad ol
s (55 43 agiliee gan] o Ghie Ga Jeall Yo pginsd o
@.M‘iiﬁ@gc@?ﬂigﬂa&ﬂ@@\hgwlu@
dl ot sa 3all pue oF QARG & 0aSo cuall allallie ol &
Addall e Busay Luadly 35S cNlls @ g0y E__as:)l_i.cﬂ_ll

Lo S chaal 0555 oF pall o oSoall Lass ¥ oQlal¥l paas &
e pé ey cnald o el Guds ped 130 Lok adgie 28
S ¥ Al Codl 560 Layy Saall 3 udy LSl Gl JYI plusyl
G e Lk Fedd il ey s il dwilia p35 ae Joladll
Jl 3t 0o ae Le closlen puis W pgll 5o JSsll Jta Zaal
Ui — el oY Dalll sie e as ) celld jhune o) eluilia
Lie ST 553 g 48l clusay Losie ST obIAL daluy e — ple
Cigu dadlio ole 100 paliy o 131 oML fdiiaia au (5SS Ladie




vl olally (el

S T S gt 0 GBS 8 S s TS AL

5x3-7x2=15-14=1 dhs\

Gy (2,2) a3y oK 1] el ol pusg dBles cblus
OSls (2,1) L3 Leaie 12 e loal Lused) olkais 4 aundll uss
(1,2) caad 13) 199 12 Ga 7 saad bl 3 auaddl jwdy Cigw

055 DLl Ge g il ag) addl Jsb bawgia JUily

7x3-5x4=21-20=14dka)

o oSy elvasilial dabas 3 s o3Il O ey cblusl
§ 5S Bd am s plld gE cell Uls Laaly o5 o
s (2,2)5 (1,1) Ll o STl st G selill alias .l
ebla slatel liny Glst lgaludiwl

Ll ge Jids 05 ol oS (Baal pue) Qlasll ol g0 135,
o 1758 (58l gue go Akl e aadll 05 Sl was
Uglan § by pusdsy Jos ol Jads :olall o3l 35 tJslall suall
a0l oiSay dinay Ji8s sags @A) e ga sall Jlatey

)l 035 03] sl sa clalal sumgll LGS ey

nags il Lysiial (b5aT sy Als ol § cbile (adiu

o331 o ehad el 4 63855 o el o ikia pd JGIL
il el iy Eaall s3n paas oe Bale sSew Abill dprw
s goladtil s (a1 gl Gl g il (S e
Gipun (Kly Tanll ol ol olie Aduia clgra s ;s
toasdll e JBI oIl Jolss

Oalguadll obusbll

@uamﬂtémo@ﬁwmu@g@ui@lﬁ@
(1,2) (1,1) ablant al ¥ asss ¥ b Ll andll Lasgls
oadg onams] sehaT cedlll o G (2,1) eyl sus (2,2) (2D
o A ssall orad3 oLl plsiad 13] Bualy Uia] selaT 33 o
saalls T3 130 ) connnd ¥ L& (Lol am g M L ] el o
oMl s Al s3a @ .3l aeadll Wadfy aumdll sl posall
Lasglal il palia¥l § gans (sl Loliil (a 1505 pasas 0325 @l
ol

alasials (2,2)5 (1, 1) oaolaadl Jlea) s obasiiu) il
5 dl 7 e Dlleayl Ll oSy Bslsdie (2,1)5 (1,2) caulasl
N e S olaedl Sledie ol5h J) pliaiw o) Selld Jads s
dl 1 e @blgic Jmﬁ_.bn Aokl 3 (palidl tia Lgsal dwlsll
Al Slgdiall saall SIS 13] (1,2) cally peadll gl Jalad .12
;_,As,{angum JEnl 13 (2,1) Jsaadl ally 7 JI 1 G 8RN G ady
Gipaw cdinne dual @ Sodll ol sy ¥ lia Jladl Zanday 12 ) 8
ol Je Lasil i) sda cwill 13) Jla &) Jo Laadl o se)) aalay
0365 ¥ Lasililel g Sl e waally waall cual LK ) aaal)
s sy o 9 wadl sl e madd) alaiy ol adgi L Juadly

Lia gl Aul sda z BN R RUVREH Sllwall e aS 548 a9

Ja 41 e (Juad¥ s Lasl i s3e o o] @ Dbl olusly
P [ | IR LS lage Allad Luasiliad) ads o 3aadll Jewl) e
(2,1) (1,2) daasliwl 533 oMl a5l 15] amdd) Lgasy 3
S oladss Ll LS Gad o o) Leia B 6 Jads Lo Jie
i Ll g1 (il oy asls LeSia ¥ oY dny 138) puaas
aana ) AT 13 Y) craas Y bala (el puis Lo JS 531 13])
a 12 fa elpe 7 dal sl (1,1) elisll of papis (2,2) of (1, 1)
12 50 lre 5 sse 3y JBIL nibds aiiiay (1,2) 55 ebilels




wasill lally ol

B:

1 2

1 (5, 5) (0, 20y

re

(20, 0) (1, 1)

¢ S

e OS5 Bule aaiall 3 guae JSU ostaill Lulaw e Juadl 65 o
Sl pae ol Lassall LAY wie are ilse (leals oia
B8 ge g s baii Lasasl 13 e Cingn ¥ Zogilly L
Lo

Sl 3 dlias Lgins®s Luad LS aall dals AN ol Lasyl
B ;:.‘5U|_9 A e\l L §

3 2 pil 5l 1 adll Laghe S (s o ol Ladt Lagaad ol
el (5S 13] Mias tgundl 3 pusgs oY USI oladall wedyll Lui
de B dions s @ ed o diony YA QL3 2 B el LSy 1A
Salad Logale uoy lilad (hadis Bualy 830 caals dualll LGuis 20

Lagl go B Je Srkarull o o5 né 5gd A el gl il
b Jo Wiy o (Sang oalll 3 e ol e Lo Glasyl @ olm
@Al saall i Lagie JSG dewladl dlaslll L_,_,-‘u Losias el ey
I auall B (S 10 eulowd siay dundid dBdus Jusil sy A sawll foas
&&H:su!@_?.zo__msigg‘l LT &€ 13] eilguia 5 st Gl
sia 3 2 L3S B ol sa Lol .2 LaST o Juasyl Alad) sia § Jllly
JEILy .2 oS 1) s sl o< o1 eusS 13) Bl ST Y DL
lail g Lo tang 2 ST T Lad¥l ai B (3S5 Lee Sb301 G pay

2 5y olull gl pudiun By aually Ll dfilaie Luall
Obe W) Lgnin Lagie JS Gy CBguad 2 LS 13] oI ol e liag

Y.q

Cxalsaaill el

zbal ¥ sgiae (<1 Gibie cund Bl tlgale 35050 cliaa o
LI celpamad BNA wagill Judssl 3580 gal Jiss ¥y lobad
(u_ul] I-LS-’ S‘JL‘LC- JT) eelilatie s u.u:;u,:

Sl b e GA adgls 1) (clall Zaka) fis &8 egiall das
ol pabion Glus| sgiall o § 0aS5 Lgauall (i b § )l
d ot ¥ a3 Ll pad dgaw Sle puly Lailte ol 4sd G555
zbaY dals § wsunT 2ab e oS g o ST 0af Lyghe SLilas
¢ 5l wal arlaiun ¥ Sgom oo plENly uadlly (5ill 6 sl
iles &ulite a3l pad o) pall o dasaladl Laalll 3 jlaruss gan 153
o ioasltiall Babs Dsas Jics Lduilly Sadall danb @wiil s
Aaa,l Lad @ Wgraw svwll Go ST dae Jolaill Gais aund il S35

Juadl BiSa § 0080 ol By 08l ns ¥ e (5581 055 o
Lo La36IN (e g oall lis STy LAEES s gun a3 BLLL us)
a3 08 Lrwloslall e ¥ e ST Lguals 3 LY @ LI
o) s Gb 20 i Bonl fra gt 3 ) iR 1L
rbs c0soaT e ale Gilgs ¥ 1iags aiual ol gls 1318 cazagal)
wlile o gandyy WIS & 935S

Jolal el oaaill Lalll 5o OLY e g gl e Je JUe
sl Blge o diBAs mlass Guel gal 555 Lead LI ML)
slsdl J Islsads oF oSias 85lgn JSUI & saeWly (et psant 335 50e
d] peans agioliy Cosuad S Y 8)lge SIS et (55 Y Lasie
poclys Crdlie ol e a3 sl Lises agioll Ul ok Las pan
sl AW 33,00 3 adlsll 3 3aall dnlSay 3)lge JBYI Bl
3 LUI Gabl s Juadl 05 08 (pae Jlaial alls o) sleyll
P

dhsser awl Jons Ol Lol 3 paull lig) Jle aal Jal
LY Lol Sar @ pus g LY Ladlite owd Glal celiawll

YA




il Junil

oo )

Led oLs 15,550 Bt 17 crand VZ 1 pe @l L, GBI Juadll G
relld 38ats S (Y il Giguy AT e g8 e KsSia

saall 3 a3 Gy 1+ (V2= 1) 8,5l Jo v2 LI Tas
:ild s oS dhls gaw liag dwsSan (usSae a1 Je 2 -1

1

V2-1=—Fr—r0

lf(\f"f— 1)

bl o IS iy S e Galss alall e L3l B3

oo LIS povay alall clay Y V2 4+ 1 Aladl sda @ (3310 3 alally

Aaugill agaadl o Ul guds Ssw BLEY uas OV Gan Al siall
P

1 1 V2 + 1 V2 + 1 -

— e, =il — — — — =1+ _..-’2_
=1 g1 92+1 2+v2—-w2g—1 )

lialaay g .1 pral wasll alall Al sda @y

Cradyil el

5 iy Lagie NS o6 1 Logie JS iS5 baid Liglad 13] 0uSill 22
Il JS wm oL 13U oSt AL Leaaal 30 ¥ LegiSI colguis
A plis) Jolas ce¥ JS L2300 L8 Y Golall il § gl
055 of eial 2 ohlitsw Legils OB Lusl 13] oS3 1 &6S
elin ) Aldae o alll 38350

Jsiall e 4 Buiae lye wali Lalll colS 13) abida 5aY @
aas Yaliy Jllls s Yol o i ol ftin. Galass ol
10 ge bawsill & Joay oo IS 285k sda 3 LS Lgis 20
Lol podil 1) olgia 5 e Juadl Loy Shle S olgis
Shied Lastiall @ Lasl el sse Tay Lasie o<1 .&G5ball (1,1)
a3, abas et e S el o 03T Bre gla dopsdll LOLYI
(5o Ba (2,2) Lagliudl 48§ bl Ldse ooy 3

Y-



Aaadl) L)
3 S o1 ) e waslgll 98 73 092 o ke Jale ST o uas
satue S S5 Jo B suall ofgSan sliy (NI LiSay 4l 3y50n i
rdhe Juanid daodleadl e Jd bl Tuw 1 YIS

L]—‘3—1+E—1+1 1
73 73 3 1

—
{dod B

. (3)

16 16’
i 3w Lead a0 9aills
92 |
= =1 g
73 3+ —
s

ide Jiand B =5+ bl Shall e Llgil g

z3) de ohab LS Gunls) dejylsn o s JS G Bualy dewd 4
JsSall s olis pd sue sas V2 saall Jie pud il sy olacdl
BB palais € K E Je

YAY

Cxalsaadl] sl )

Sas T+ (V2= 1) saalls V2 suall sasadl ssasll Jlagiel Y BiSa
ide Juoniws Lled G Lleall oda LS

1 1
V2=1+ =1 ——1,.-—=1+

= <+ = e
1+ +/2 1+1+(v/2-1) 2+ﬁ
1 1
=l+,) I —=1+:—71:--.
& ¥ o1 =k 24 iy
g.m\f)J_LxJJJAluJIJmSJ'IE‘)_nglJ‘Sﬁ_g
o 1
= ]l %
2 4 3+—_|]:

iS5y 13a Jalall (g pdall Sl Bl dSNall alidil WS
Je Juonid dawdll o (rae aue aas Jiall s abady /2 = [1,2]
(1414 saadl Lo Sll &5 aas 5a5) V2 ssall (ol o,

—:daY S gusl Jo Jianis badd 32 1 olghall alidsals

' 1
IR SN L5 1+—=—1=E:1.428....
2+1 3 245 7
o
1+—1]—=£=1.412...
2+ —1 17
“tET

Juill Gy uiald] dua3olsad LAT Gk diadall § Ls 4 Ljiad e
sl LA iy F5 oebdll sually o521 8ye s ol el ol
Sac¥l Jo Goanld) Zuoslsn Gl ol tsatime S JCE Yo aSSae

Pt Al san L} =l 73 .92

92 =1x73+19

73 =3%x19+ 16

19=1x16+3

16 =5 %3+ 1.

YAN




Laadll Zawll

rJlly 1< U558 <20y

L3 1+3 1 ++/3-2 V3 -1
5 _|+( 5 —1)=1+ - =l

1 1

A n

e Juans @kl 030 & lyaiall

[#5]]

2 2 \r’? + 1 2\»';' + 2 s
= e = =3 +1.
v j = 1 \.-"rj - I v 3 + ]

(kS

e Joniwd N+ 1 8 gall fe ol LGS

V34 1=+ 3 <1},

+ J! J.q 30 9

[ B

GO uds o Jumady dagiie 28 Dulaall 8 (ulid 18 sae V3 (N
dl oy 95 sbblual) o el atiyg ALl lshall § LS V3 - |

2] o be 2 gl A5 M dad Gus 5 SGs baad

lgasndi aw LS 8 paliall 8,50l &
V3 =T11,1,2]. ()

Y\e

Ol gadll albuabll

oLyl A8 g gl 13a (e SISSALl Dulys die Do laall A5y kI
O ls aay casly gslun Wbl bl Sus @il jsusdl d)
Ll Jo s lgiulhys o3 o5 budl § ooa ) sl pas A SISl
(ol g il Jo pall CBgw Jls

28 sae Y obluall bhed i alidll e Latas e s Gul
(@, 1) 2laell 7930 Guaald] Lej)lss Taluss Gkl .0 nse gulid
Sas 13 Y Giall Oy S ) Jies o) Wl Al sia 3 3ol
o slue S Bypio § @ Go poadll Qolall Diphall 3gis5 G
Gl Yo Ll ae il a o Buage (gole s J) dapas (Say
LS alwe € JS6 o dsSall 3,85 zased Haed (S Js
dl 95 Al Lwlidll pe slae¥ of oty V2 Al § Layys W,
R T R T SRR
A3 saall s AT Jlh w slacl =alelall

Gus a=n+71 Kb Je a Jaall saall LES Lo SN 55kl
JBL 3 5 ) oo 1iag tustgh Ga 3T Lay u';l_,ﬂ r pasas i N
AeyZeud B v afiE=1) s J oYl

olwall zisal aiiliga = V3 3L r = 1V2-13n =104l
tde Juaas (1) @ hall

V3=1+(3-1=1+ }
(/3-1)

+ C__MJJQII g;i n+r 5_)‘9.-@."&-; '-\——{']'—]-] ch_u.a_'n.“ ..s._.!_p (2] tLGL:
'f;LE.LI R J:l_js.“ \..i:!a_l el §.ﬂa_\-l- Sag ‘ug.'ﬁ'L.a

1 1 1+

3_1+V3 _1+43
dd=1 B=1 193 3=1 2 °

YL




Zasnill Luasll
o =a+l=0f-a-1=0. (©)

cnge Leaual ol e Jiass LAl Ll Aalall sda oy
i) sl Hasll sa aulla Lo cllas ,331y

] + \‘fg

o= ~ 1.618.

A Gglall A gale pd Dla] Load BN Lo Gud diablSe San ¥ 130
Lgd aadll s Ge Yun slasdl paslas e B3, 1) aias (g
((5) Aalal) Gk e 1 ok JYA Lass & saall o,50 d83e

L\’—1=l. (7)
o

ide Juond oniphll GugSall 33 o

(8)

oo dilys Jlghal Yibiiwa Loal Gl pluwsdl @ ollb Gasl 1|
e Tian Lagye das s i Laa] 13y oV JS5 3 LK) 1o
e3ally JSal 3 LS IX1 ause Jo Juans (@) e3all @ bl
oo =1 dlgh und by Basgll alsh als 4l Juliws S0
o Ll ) G0 13) 1o lgalane dausall ¢ oaubiwl) olis el
Ciuill O o g (8) Uslally gy «f il Jo Laaais Logeds]
Ll Jual Blaial) JS8 (uds 4 pduall Jusiall o3 10 slutie
de Juaniy ((0)) JS2) Sauadl Jabiuall dolaall puds pasius
Dlgs ¥ Le JI eld LSS SSan g Lgandd daill
dagll dualsn e uadll Jubaiawlly @ paun JSall 1igs Jabaiwll
ol &80 Ly JNag cpilisal) sie JUally saall Buaas o5l
lia ;e De divina prorortione _UGS Pacioli Jgawls sl P

YAV

Ol gadll eleal
/B a7 oo JS el aSHl W gSae Gl Sy Jilb
V5 = [2,4], V7 = [2,1,1,1,4].

olaslally Bid 56Ss Lo waad satall g I ol sSall

SlusE gaud Bshd (ol wie dsSall elgs] oo La3L gus
Uoliie aud elhaels Lgowl gog LS @ saall Ho CAS cay .4 daall
531 patlas Lot Ladl ooy aSull Ledll o158 (e Jawly g
Ll S5 LSy Bans olac Lwldll pue SIS0 Yis aud Bas
o Via Gals p il JaBs Helas ualy daundl gt 0 3, S50 oSSl
Bratae LsuSs caliad lg) Lwbdll pé slaedll (aas o aa clacdl
3 8,5SAl 5ully Gnd Sully Sliadad e Sualy Whad (ae baas Ll
ol ls] sa V Juadll

oSie sotie S ol g3 pabias ol B Juadll § Ll LYy
3 i) S ¥ oF BiSas Jo Jlas oF Bjiday 1s (gulael s )
ssaall o uS5e Yiad casant) 3ol 1ia 3 uSall slasyl

1

o=1+—,

l+"r|.'f

asadll Luwilly i paus saall i Jia Lol Al ga o =[]
5 dsa) G5y ga J Taadll laa Jauf el e of asliad

g

idlolal) 38a5 J sl x = [1]

(x:l+l. (5)
«

A




A )

Qiy@utwm;ﬁg@ﬁg@wgumt@dm
oo w Bos W] 8L bimcgrod W s Moy 188y (i 1N
ol Luad Lguds o (SLI e3adl J] @ Ludll G a padsll
o (¥ JSa) 4wt @ J) s

ol adadll Gl6 JBllg «ln Joball 4 3L 6 3all o Lo,
!QT.T:JJQ.':L'J::_':‘LT-F 1 Jsall Lgd &L

a—+1 a |
=—=14+—=a
a 1 o

o saall Bleadl 1ia & o 5 A (5) Aalall 383 Yas a5 (559
cpoddl e 3l Lasly 53

AL quladdl aliall 6gi
JYS e ey i o aadl) Zuadll ek SN guaigh JUL
On b3 YV d Jshll a8lell § Busll dalis Job 3l gulad) SUas
X USE § e oolhdl ae goladll il Luill 5o guledl 1ia
st U B i oS5 Al 13) BN Gy a3 Je LSl gums Lo lan
gt gad o aolaR ] e o Aalall 4B L i5%, 4555 JSE
sl ol o slai A0 B0 Dsles B Juadlh a K
@Y aule eluy wolugluie 8501 Guss Guin Wl Gubuss
Sun ZACB goill e Dgly @l @MY e noal alatie alias
oo VWK bat) (1B9)° golas g I Wi, Cy alis AB
ZBAC JUel Llgsl o aad goledd] e elly Gualals (Jundl] el

pgaas oF G, Juadll Gais @ ((120)" = 36° dsslune K 2CAD

vi4

Ol gl sluab
( 1
1
/—_A_'__'\
1
o1 o 3
1
oi—1
o—1
(<) (")
VvV EE

et gy Jabiae tga oadll Jaliall o) JU Wy g sl
sin oo 1T ol claseaill 3 wie 58 I3gly wpall asdl
Lol pe Luand coad Laolasl aalidll oLl By (5 Yiad (Al
de sotall agiSas el of a3l Bl el poy dis dlld o LA
Lusigly Wiladl 355 pile 3 Jeal) wie aadl) Jubiwld) (e dfi
T ilis il i e Laadd

1@ Johall ld wilss & Jibiie ST Ga¥ATwY Lileall sda
¥l padaiul) paiie S Bogea o a saall S eB Bl
Jibiall ¢ el ladl Job oo 11 s a =1y + 1 LIS Lls
pa = it A el iy el s Bplaal) (AL
3 rai¥l ladl of o skl L GuLES Lajliel (Sae 11 Je
aslall (o 13 IS . Jshall Busy &5l o Y Jobay 11 alhy Josiall
da Ol d pusis sse Y a = Vd 330l ssiglly cslisyl closdl
O5Sam sl Sl Gl Ik dgolate Laal) enbbaiwll e Gl
crelil) Ll & Lagrange zolay 4l el of ae (g SEN g 53l (5a
Agilaie 4y sk ol pbe

YAA




Aaa i) dawddl
ide Juani ad =1 5 Lug d 3 Uslall 3,k o iy

d°=ad+d=1+d
=d’-d-1=0,

shd by d = & ol F o Luadll Luwill (6) Dolall Luis oy
GaasSl Lol ol oo SISV Zuadll Zuwdll glun Jsb o L‘,uqul-\n
Uslall o dage Uslas lgad Lay eV guledd (53] umL“
Ay Jshall Lgly BK dasiiawll Lakdll o] o &l (SIS0 ia ad |
ide asid = 5 Ny BE Shaill G Ll dakii o

d d | BK

BK 1 a a’
s 58500y
d_BK
BK a
Auad dadad o BE = d il e BK Gadaill ) lanalls iy
O § duald a_;,.:u 5o olaall 3 Lhal S Jels sl
Al aaill dawis QA o lguaas Usill abaliss

At daily (iU gas Ll
Luliie mead e GBI L8N Ll aa 5 (Sl L)l Al
Lo of lall Gay domsabey Taguy dipskas culy 3l slacl
Guoliyy Lunslall alhll § Lajggls Sloaial wsyily By dsin o
lig) ¥l pussll aguing Jil o) saill Yo (ggias Al Ll
s LY L0l UCAL ga Lasliall

SO daall @ 3T g5 o LY Ge 255 JS SBacliy Tus
Y Gsne goasal elld sy aoly @il Jaall 3 WG B3 Ll iy
3 e ST 2

5

oaslpll sl

¥ K

ekl L) Lgse 38 of @ ((m—2) X 180° Lo gl LS Ly
£BAE Lgh3ll ol usi n =5 &ua guledll s g 2= x 180°
) 2 X 1807 = 108" (g5bud

ZBKA (ZBAK sl ¥ oEladl gsluie ABK &Ml
720 Lagia U85 Oliaslude

ZBAK = £BAC + £CAD = 36° + 36° = 72°;
:Jllly 2ABK = 36°
£BKA = 180° — 2zBAK — 2ABK = 180° — 72° — 36° = 72°.

Dadaill o)fg Jslall sus g dl Lagia JS BK (AB pudadll o) el oye aiiag
.d=a+1Ejmg,hﬂltohes)zay,llgmyﬁ&;dlef

Llgsll ouds lagd oY olglase AKE (ABE GEL oy aa
d =L Je Jiass dblmt) gl G 330 Jily (1087, 36°,36°)
redalall Loy JBILs .ad = 1 4

d=a+1, ad = 1.

Y-




duandl) deanll

A dadl o et s Byl ST i€ 1)y Ll Lgludse
bsud Anlite Luadll Luadll (1618... Jlsa o La] lin
ke & ol dus duusia Laliie Jia Joglall ol Je Cipals
Fia 06S ol A

Vg 0sSal S Jgains uain laa ol clid Leaie (diudsl) L;
Usladls Tass n 2 3 0330 el o <KU 1al CalasSly o il oS Lo
e Juanid fuoi e puds @ frn = fuo1 S o

JCH J(‘” 2
= = LA
.fn—l + fn-]
g Janil .-'FH 1 = .fln 2 ,r"'n ! __,LLQ;
o ZI+L=]..}._I

S Sn-2+ fn-3 B ; !

BN Lgluall Jeo Juanil fioo Zaadll Jawdly SNl Laws Sos
o) Bya awdl o8 froa+ frog Aawle fu o Ge GAusaill el
tde Juoaid fi 3 Abwlgy 23Ul st Jawly el

/ |
\!” — I i I
S |+
R
LTI

dl dasiin Sl Llg @ el e e Sl PS - Ge
oo Wl G3lsus LS aalell e S5 dgase pelue s
JeSall LIE DIl Ealsas sl cus of piiy £ | -
slg) Lilgll Zasll .(5) 3 WS ot Lasadll Lwill jaiaal] (g puSIl aluisll
S i) o ) 955 7 L) Zasd JUILs Lgandd & oo Al
28 AEELL Gy o3l 130 03] i cl,811 Al gund Sbla 2y
150y Sl (Gulsnd vaal Bpall Jsiae po

. ] 1+-\f’f§ L 1—\,/§ L
D)

Yy

Cralail) slaals

295 0 W oS ¥ SBI Jaall e sdie 295 Ge 05SS JsY el
FonlusS 19l abji' oo OlLd dass SN Jaall @ 0SS sas aaly
Lagio U1 zlosl DU Ll aasy sl Jaadl . S YY) daadl 05a
sae B pallgl e SGI Jaadl e 523 @;Jb EGEN Jaall sl
(S sl Yo oo dn S 3 zlsd aae (of Gmilisunal Sl 15ue

1,1,2;3,5,;8,13,21,34,55,89, 144,...

Sl Jie JRI Je 1uls S5 ¥ a3 eal Shaaill 55 of oSas Ja
Bis sag ¥ 0¥ gs LULG 3l oladdl olaulne § b,
m pole) s 7 sl Al a3 il andl fin b5 g
oM ooyl gill g Lanliia sda i o (Bakie LYo s5my
Sl Jlally (s Jaadl 3 oaly (Al sl sae fr oSa) GG
:15 oy L-JLaeLmﬁ Sdaall oo e _14; Y Bl 3 daslull aalaius
USs @losi e fr 2 amss ey =2 i3 3 Jaall &y 25
Ol (o 25 Suo1 wad n— 1 ass @3 JBIE daadl Ge 765

10l Joill pabsiudd 4S5 gl il @ aals z o5 pend

_f|=_f:__):1, Fn = fn-1+ Jn-2. n=3.

Do 3Ea3) Mis Alsgun GEUgnd slael Gluss oll pawy SGo lie
DS s iyl ARy skl sds o ae (As¥1 12 slacll 3 eludiy elld
1) sl Aladl sl pana wagd fioo obagl — Lhss ol (48

(35 foo 925 o o
o Ll Y Lwais daliie oot Lok (23lgaad dauliie g
BN 7 sall B5S adl A Lawdill 2 ola coes 1l LU o
loasie oy n G Gislade 8 ol ol of g o8, Gus

YyYvy




Load) Lual)

bl B Ll 48y ,h)) sigs uisbud) a8¥ul o casS) awl o
To ol & o lio foniuny o e3Lils il 13] Zogil) a 55
Jia e silea 3 it B aaiat) 80 2T AR el uifs
el Gy ol Ay culadl agle 3 8ayall bl & ks
B3 e el e Lasl5ill algs alaiad] asgl aau) L Lisa,
1 44553 @M LU Py gt JBlie Ciung

SRA) TP oS30 M1 A 38T 3 ke e aylild 3 s 13
58 P &3l &I 3 T8 sue 55, Aggn LiSass (wlalsas 15/ )
P Jsk fust Nad oo Py 3 Ps slacl Ly ofyy 85Gsmidl 5gall sl
M < n G I L5, g wags ¥ Ll Sy + a1 = fure o
s JP 5 Wls 353 Jols Qasline @ olalS (N WPy i Py ()l
Sas Py ans3 ¥ &l aas (PJ &3 JP o JI3ll Tass ) P2 i s
P8 Ga Slaslite B o J§ 20 QL;JL;M v [P, W

o LA Y Byl gm0 BF sl P ppiSial 5a s
il il Sl LU Sliels A iy el

A=PJPJPIP JP )P ...

e 8ol b daline (Glundl J) cneall (re) uSe (Y iae 4l 13a
b duliie § SlalSU 8,8 Ggsall G k Gl K pusis sae Y @l
.qhw@mmgumoﬂwuﬁu@

Ciga Py pwd) alan] iSans A Laulill sds wilys Lakaiawl 13)
P 1ss aay Gy A o dW fri2 Ggsadl bis asls

oo O due o201l ety A s il oloanandl S
25 418 o 53] CoSES A HaaglGB PP pn Vs 2 P s S 1 J o0

las A oy Ldgus oSas ¥ 00 o asas i3 oo ST .08 s Qlndia

YYo

Oralgunill clpualy )

e anss ¥ s US e Be Y Lgd eld) die diide dRds lis
GIE Y Spasis sue J) Jeals ol bl G Gisll U 2l
Oliabls pali Gigw Jls & Jo . gi3lgndl Saull saall 8 ligs 13
el goin (558 s ARdall 3 DBaall 3 Lnadll Ll usa

B =152 Lualll Luall (@ 5iall sl senil X% = X + 1 aadll
o 500 o2lisnd LSS aladiawl o5 1= 1,2 daad) Jood Lipall al
f._!i\luﬁj E:;LnSJ! 419 Ln.la_"s.ml_g EAA-H .3\3.1-:-.5- S8 die E._H.:xa.aa 3_4;,..&.11

3

Holall &likas Lagil Lunls dosal Lagl Boox fpauall 5o NS o) duEa
sia odail i€ b wds o) Js & Jo XP =X+ 1 Lan Al
U s alad Luld A08 w2 Jlebl g AL G Lol
Lgsila @ WAl sda 330 ton (B3Lsad ¢ 55 e LSS

paaiud ¥ SUls o 3 Ayl i Lisall sla Jie pladiul L
aladiul Juadlil fioo Slas) & ety 1) — (siUsmd slael Gl
(o0 aluiial Lg) Aivall 536 aa 8 dlie desliall e Yay 15)5e 1SN
aladinls by 5a¥ oli Lo Juslisll elae] pue aoy Jls il ye
SaSI N sie Luadll Ll ] Jo5 72 Lol o o) daual
Jibs dasliie
Py J ondyms Iyl teiilipnd 80l Ge Lalad Calide £ 53 Gal elll aay
558 Sk e 0S5 Slall e Aalite § (el Ul Laglasls
LK 3 ol GiaKll Guals oS3 Al § Ll S gilisus
13Sa Tas «u_.L._;ll Basly

1,B,JP,PJP,JP?JP,PJPJP*JP, JP2JP2JPJP?JP, ...,

Bl giane 4g805 48y ,has B0 JoY dasliill sl cidnls PP & P? tua
dawl 3351 LLIL £VAVA ale Pope John Paul (ulgs b gs LU gl (0

Yye




Leaa ) Laawi

gobedl suaia o aliill gAY saail BGL LY 3N
gkl sae fua d3ilhie daliiie olaliaas J3JMJS..':;_,A::_9 adanall
L 0929 4 plilie o glaw suaia sa Sl Wed oS, (ol wie gl
welsadl o s b dalatie pLAT @S ulas) (Say c-dalh -JSA‘-J‘
Lo (5 b amgn diadall § 18, ST 2 glacall suaia )

o3al (Sans aasay JadS oS Al 2 shadl Slssaie sue oS
goball susie IS e 0S5 US wie $EMLAYI & gluta SBBAS 4o gl
OSar ¥ O8I Qs ol day)f of B dLlite olifie sagy 48 s
Lajlae dadiae 505 dany g olld ¥ Glifie 6 suadl 055 )
SBEN 6 o ST gl sue) Lgiae S8 G6Say 6% 607 — 360
(dasl 25l 550 oS, aie LAY & ylucia

iliie lagye M5 Lawd 05Ss o oSas i L, el plaiiul,
dl g5 Sgw alase o)l Lad oS0 e s hay (5, 8 )
pRI] guladdl Lalall 5150 . hiatie ol e ;-‘-S'b L gimo
plasiwly alaiill o ghaull saatia 00685 (Sall G &l any (108 Lo
STy oS5 US i Joliss S plaiiuls & ghll ddslaia labas
AN e

S GBIy 1207 oo Llatall diugly oY danie pdaall gulia
San g ells e SIS (gsiall @ s Biuay oS00 - lgia &5M5
3 Jal sags ¥ il punlsd calgall gya ST of Ty 2 shadl saxia Ll
1207 e w33 abiall lagd LIIaN Wlgsll N sugag

Sus SV Y s SLidEs dweddl c¥laiaYl ois o
Sllis B Gua polawll ssaie AAhe gAY Lyluall SBEL
ol &aely, oa Lalad 8940 oS, S wie Lilam 3Ll & sluia
odb ol die BlES o oSae dagf (8 ) 3 LS SN ol
SUU Jumgs oSl g 5385 ol oSar pusall s Gaaiall 3,
o) Sl oo daTilly chpall Guil @ o A i xSl ey

YyYv

Cpalsuadl clpualy )

wlg3 zigad Liale 13] A 053585 Bule] (Say cllsgalll 03a e s 3 .1 —
a3 liall ares CBiay A e datitul) Ll oo B (S31.28 18
ks 5ouels aladiel ulgh of oS B ol

clulite Lal 53550 a5 .1 3ell e bid £8a daslite By o<al
LUK Bole) aelsd (nesdiwe By, By, ...

V— 12 2.— 122

ol i 2 B, wie 12 3,00 dadies 1 G55, aie e lis
:sd Bis 03a (e SN das NI 122

B =12, By =12 122, By =12122 12122 122,
By=1212212122 12212 122 12 122 122 12 122 122.

E
f
L
li
b
%
E
3
£
B

i gl bl
B3 = 1212212122122 1l By zlias P; ye Jguaall Yiad .20 + 1
oK dasgll

1 3500 (295 US s laall e 0 Jaals By amﬁ_!l.; Lisal
rpall 333S31 T, P, P2 ) aa ) (s 2

122121 — 02020102020102010202010201

ra

B} = 221221

5,

P; = JP2JP?JPJP?JP%JPJP?JPJP? JP? JPJP? JP.

Al duwdlly LalAiill duadd) aluay)

Ol Luadll Luwill pe dlall o ae dasalll Hsuanll o Jlo o QAR
:agill jae 3 oluab )l zls

AR}




Laadll Luwal)

1 Ks

=S Lokl aluaad el o pe . Jls & Je 3,500 olgs Ladinl
JoSL S0 oy puaats] Jlael § B5laall HlSe =ial dualy, il
Lol alusYl eliy &b 85lgas usy 3 ga sl gLl hue
T 55 bt ) Uil Lo ol 8B Buna Lgai Jolas 0

Stilwells 34 sl B 3 =gl 38, gall 3 LaS duand el

.(V“Lji:u) gl ebsali ) g ydanll

i, 6wy CiBe 18 20 Waas o35 e LY M
dasise gAY yplutia olifie dues e bl (blaw « WA SN
nge S OIST BV (g gims Balie JS (g By guall 3 8usly dugl s il
S i day U2 = 20 dyul pll paadl o) Ay, L

Jokll dadall @ s Lsluie S oda JS o) wSB i
5 g Rty s L€ iy 58 ABE 2 batl mBiall ulad
] Ty Tl 5Bl sl efileoce (B0 ) Mt § g
SSal o = 14 ol dsladl Lt o ol cdwadl) duidl (¢ alghs J gl
G5 G i) a3 Dy BC Lolal) Chuaiill) @i o M
tde Juans &0l e V Sl @ LS LlES ABC &bl L“g_‘,l'.ﬂ

AM? = MD? + AD>.

YY4

Cradpenil claaly
§ S
AN
=

o

o <&

(GILL) 23l poball S 5o abaull LS of Jsii (0 JS8)
Sl G o e Lol 13] cpalasls Gosb (oo Lialgasil) sl
(aSa o dagiill ol Alale ciyal Led 4o gl ala Sun o shall

ped Jad olualyll slale 885 a8kl aSha () sgaisll Jslan 03
alitia aune e Juan 5T oS Jgd o (Lalsa3Yl) 281 o3 3 S
Lasy JLSU it (S cpas Lol ko) el 38150 o J sl
el bl 3Shpe Jlasls teumisd 3311 5o ool el of 5%
(USa) I ol AT adaad el Jo dads uass gl

YYA




&1-&2:1! Lglutie olifie o ds iy CaSLl fo dag JSI aaly ol ) 6 ald
oL &yl udiyg .ui_sj on JS ke JLET da gl BWS @) sl 0N
s G 53 punally tawly Ciyas assll el (g aasl)) Gell
LS, 20 s o @ sl pust) e s i) Ko dyiiGes
umg@u&ﬁdw;#upﬁ)ﬁ4ﬁJM“dJAW”JHH
Lgte JKI ailgs Lunas Lgd 5655 O wims 3oL S0 agmy O] s
O day JS ol qulad Lalatie Lawuae (g e WSUH ) (gt i
W (zshw) a2y BY5 o) gl Gayal BUS Juaiy s phal) )
Slasaall G Slgill 2 550 SIS, o JS sie BlES puuall (5 i
(A JS8) 3 ) guo dalaial)
dlis S5 ¥ @l ae dalitia Glowss Luad aag &l 5 allily
plifie puas ung ¥ @l alad S s Ll o S gag gl
a3 e ilida sueg gl JS die JOlES Ll ds gl dwes 4 L3l
el lia Jio ange ¥ LU Seasll S all gl e ST aa Iy
Sleall Junill § daiings iy

Yy

2 2 > (x—1}\ (e} 2-a  l+a 3
AM? = MD +AD*( . )+(2)_ PRS2

Je o AL S0 255208 L3 pladTalsy

AB? = AM? + BM? =

W | o
|-

+

3 BB g3l L Jlall ga LS 3ualy 3asy Jokll o AB o
20 G oS0 platal) puaall PN & glude @B o 613,50l
ol e e g3 (g gluiia Bl
Qualgu¥l 3,840 asan 3Nl uu.nL_i.—.ll abiill pwall yo Jguaall
Sl puall dl (z5954) FLU Gl g an sl dw o) Galll L (a831 1)

Yy



Zo5asS e s o W) Guoladl Juaill fo dawlil) ikl )
Ly el oo ¥ L83 Basly 3509 850 La,gac S5as 3 Konigahery
wd5nYl e (g8 auay Alanll (haill) wiall i, alt Ll |y o
rple JSan JSLAL Ga g il Lam ) dhii

ol Blaaly Lige, Glal aws) aadll 5 gead sl s il
o o waall et CGgu caiall sda G Juas _a;_;l_‘,, (lads 4 yaa
ol g colilally (i,nYl waie) sdall zal gull gaa daa 3 )
Zaladl ALl @ lld e 8gMe degian crund Buiall Ludh sie ity b
O s S ALt By Enked e 55555 ] @osrall Ga Gusd A4
ey Gy Lgudans 55 03 280l ciyad .ol o sae o oy
Bl 13) Jla T o gt sl Blia o€y ¥ B Jilga o 13
S Dgiue Eud pand Gaan Lguaas Blgall jaae g0 S0 o,
() JSal) 3 Lgiag, (Sas hll 0l

die dale diioy SlSLE) (e ESH 3851 Sualy diaMe lis
(00 annd A8 0821 doys ey Budal] 5NE sl il

Slaus S Bass 1316 da,ull Ll Gl JBU G A 5l Yias
@ iyl sae i banally sl 5 siae e Juass E0aN 3 aidll
Jhe 3 asilgd o IS 85e Yl £ gandl 32 aalay Cisa JS oY




alsaall

s (g Awmd elgls 13 BIE Lo jall (o Buid KK Eus 48 5 e 30k

dogge bla] Je Jaad dadlall dasgas )

T rnades dlue § el Bule)
= sl slao] Ulia Ly 3all Hpe g § GI g iy
Jods Baaly 80 iy JS o A0

konigsberg z 3a538 mus pads laad laliess Al dssll
SBaid AW e Lga 1S o cama N 342l gand il prain s Dridiges
o8l ssand ST Lialbad 13] gl Sluse ks (ya 5 bl e
3 (L)) 2ol das (16 Badall uid sie giby L ladl |
Tamgy aBAH S cals 15 W) Yontuwo §5Sa alld o pvaings (V Jumil)
Sl e Ggluie 13ae sade L_Si 3ala3y ead ) caas B00N) el
fan 1 ol (Gags BRI QST B5aMl aue HiS ol ama WLy
Lo e (Sas No N Aleaill Eaill 5 gaad a 53 Ll g (559 o o ol
ellas ¥ LSl puslgll o) wling) aiall paas colS — 1) aday — 1)
(laaill pé @S0 ) gae 3 S

Seed | Sanaw Ja $3as elliy pLall dinsh s 1 e s
el (JSo U Lglya sl LiSasy N asadl Jia Load s 1) Lag
any Bl Sua Ldtl aas 81 Llgs Gy ccibanio JS 3 s i ym
135 (Lasls akias Yy S8l @ davun gl 1aa wciyall paas plaiil
35ke @ posai liuis S5 )

oo Lo Bade JS dlaie aSad sda (Y JSis) JUI UL s
Jladl oISy 7 sadall wie Lladl colS 13) Il poy damg) dao
oot Gom 5 euals o B IS 13) (35le 3 s W7 - 6 3 -2
Jl puwds Qiall il pls 2 ) Blssy guls dgale Ludo Al
o 0¢8Il may .l Lilad) Yo Lnis] B pas 33 0l ‘o_»'ia‘-‘j-)--
3 055 O waa ¥ A sgun Lgpols (S Lass 3l Byl & paal

Yve

\ S

LSLS e oo JSI CinaYl olass pens oS 18 Gyl sue (V JSa)
(3+5+6+5+4+3+2)+(3+5)+0=28+8+0

=36 =2x 18,

s=2e uiu:hainc.néiﬁ‘:gi
a:‘-__}_\ C.'JL‘} J-E-é ‘:;‘i) a.__x_?._e_}.” u.LE..;..“ JS CJL?-‘)J t_g.ﬂ%.l So .T::S_-\j
10558 Lyl adall ols s g sand 5 LISy (Lass

5.+ 5, =5 =2e.

sae Laul o8 L2y slael g sana Se QI 5o = 2 — 5, Je Juasid
gsans o So N Ll 293 sae Sp o8 JUlby 2e Uls LS o255
Ll 58 55 ¢ gaadl @ alacdl sue IS 13] Y] (San nd ling s yd sluel
O s 3N @ Lundll sBA Jadll saad) o) Jsi (=95 Sae
Bl e gmg) sae Lgs Bl ol o I3 e ity L Ve 058,
e Aiadall sl (008 ade 6 4 Gabull JBLI 3) Lol dajull &l
&Ll 3asde ay (hand-shaking lemma) (Lasball Liugas) Glal
02555 Janiaall e &1 B33 oo Wiad Aasans 3T Juls ol agll Gy

YYE




Y s

O S gy e sl
Crgiiay Oniaa,dll oaiall e gl aie GOsae dASEN i ) e
A Gia sl oS Al e B A sl poadadl el g2
siall ases (Y s Auall &a sda @ LB ) A e dsaddl e
osaall 55500 olanls Bl prawd dasludl due sl Gy dnjall diny )

@il e wanll Gipall 055 o e Llpeill Ladl (Sagy B e
I B (e pandls 5555 8 5000 s UL alasiuddl 3 ) g alidual
e Tas S L) Eaall 1 gue (Sl 5550 o) cas Ly ¢ JYMa A
0,4l _;ia_ﬂw 2 o 0955 L:_;.'di ;1L;J1 JUBLL e Oy B 2o g0k A

7. Jsad) & LS

(Jass Lgal bads =dd) Lol Joad dibadl dua)yleadl o) Gl sl
Ll ys s sl Loy SISGEN Ge ala QIS @ 3 sula] ()
Wals e 3 oSy Jashs Wy aaia ¥ Glasdl IS o Lals sl
elld Juais ¥ S e S s Jaalill IS 50 Je ol 1)
8,580 3 AiolS Al weuds ¥ 3

§lgaalds (ySas J& el Sl abolis
elis bl Losie oo laall s Al 3l gSLall e SEI g 5l
JELl Zablitie ye ciyadl 55 Suas Dane baly s BLaT &0d p)

AR

Eradpeaill el

8 R gL 5
Ng 5D<
1 U ~{d

Y Ka

=

zbad Laufie oo se S ol was Y Lol suas Lesic 3,lehl g3
oSl ) Laal) dall aludsl J) a3 Bsba SLAS) Caas ] Laad
T LSS Aiyh of lld Jaad Liajolsn elbac) Yai LSy
(elSaN) S,LATN T JBadall aSal1 8,5 s
T a8 G ) BB gaal B0 ol e Vi
it 3uid gly dieadiul Cisa ol ialy Al B 50 )l (V)
' Lgo dlaall (a,aY1 K
Juas o gsT Isthmus Juass dwy padiul Ssha JS @ (V)
6l ane ¥ OIS 13 LS AGAN S0 Ge cplale pd ol
) ) AT sLasd
su8d (gl wie Buiie Aislall il Hee 3 Lgro @l SV ua3 o
elgiis ALalall jgaall i e 3 — 2 TIGN Sekadtl o Laad) eluaus
(ol Ay a0 Gasle (e 2 Baclill
Gasb oo coan 4ls aiall (e (5058 sae Lgs Lanl] A EN =SS 1)
oo AT Wl I 130 .2 JSY1 e 083 sue 55<0 O dasliall dasgaiy
a2 Ll dlia olS ol 1ibe o< gtiall jlusa gy ¥ & las p3S)
el slus Je Jyioall disball diy,0l aladswl (Sas o S50,
SE50 S ol ol (3

m



o K&

de el dSall a8 5 e dLalSHl Al pawi AL e dal)
(0 US) wiall o o3 IS O b asly Ciya laually Lgd Gaad 1

Ol Lalis @ s baild Lighue 22 Lg3sS 3 K5 (Kyp dpanl (yatei
degiall ASa il ola (o Basly e dius crgisd 13) Y] D gie L S
Tay lgdumy wommn Sl il sds (Liads (g5 (1 har ian)
o il a8 .\q.;”- ple Kuratowski Sauagil) g Lgaa,s dgalid)
ol i) Al o 35 5 aLah gl bl (b

Lal ol olils @gias ¥ Al olSddl wigs 1Y) @ lad e
3 @ cadly olai _ALL Ha A ok | paand whya Bodale
s Dbl Aol Ead L6 o giaa Nodsaidl caits 1) ail ya
uu..\.ﬂ.r. Cpe Baanie il gl alsilly Sliladl aaas chis Lgale Juns
il el 13) Gl B giama Liayl (555 dagin sy i ]
sy e (gl Jlasiol BiSas 4316 o yias 450l o dawlalll daral)
Gilaly iy samie e oslall saally dewlud) davandl aSa .
colS 3] el telgiatl Qlgiil ;g0 8, guall Lot 53 Slalall (e sue
IS & yie Lgud 3l O & yhase dwla] dasunll 45l

Ens pusladl Jadll 3 davunl @lSa) J oo AL Jo Gaew ol
sae uds Lagh ol e LS JSYI Yo amg dlis 1§ @l L,
SlSidl e pauad JI5wll i delin Bule] LiSay dlasl § elsusll
sl om Boa aaly padd JSI Sasly 8088 Lol &0d pu)) idagull

AR

¢ Ka

olally sl Sy SLal) iliey Lastao] g J3lie BY5 wagn i 5o (ouladl)
san] Blao U1 5,33 lesdll clslas) adad as Sul I I8 i s
bl ad ¥ duay cilagll pag of Jadlll e oS oleadll
oo AR sl AHa ulld Jee oSas Jgd o 358 Leedan Laslaal
(£ US8) § Bmdige 2o

eliSay A L Juadl Guad Sy Hadll Guidts ol Jad e (ST 83
Jail 5,0le Basyke angs ¥ O ST LS (8K S intne 136 o oL
ULkl 58 G 188 5aS3 Y Lgauall Slginf, o (8B pl Gads olld
o ST L el gl Lo il e 3 clnl) IS Lage o1 il 350
oo e o wams 4 5T Gipa jsee e a1 aal o slsl e 4
zom Y eoa Y Caal Ll il JISENI Gasl g oladl ) dadall
Ll oliaill e a8 Lol s bl s Las gl lae L el §
ol praimilly g Jalaidll danis Aayunl)

S ¥ il hnes Lgtua g Glalad GS0D sa g didall §
Sl A8 wie JES SpaYl e JBY e anly 25 Oo Legas
oo L3 301 3aadl Ky oo Lals S5 ol G A S ASal § 3aad

Jﬁ&ﬂwsﬁi&wﬁ;&“wahbaﬁwwﬁ&aj

YTA




i

b ( e

V JSs

Gl aEE 5 Yo G &l ye 35k Lualh 15) Lady andas Ui
Juaill 3 LbLG o B 18 sday aliiie gulas JSibi e lgaw, foas
Joa sldiall Ggas (o duwedd JiSalS Lgs Sl vie padi Lyl el
JSEN D jal) pae of Lijall Bdia g ¥ Gus Wds Ge e Buila
8yguall Ol Ll A8y sk G Liaay 3] a1 Ganiain U Gl
oo Ligaus XS a5 G aaall L(V JSad Hlo1) Susda caad daslill
3 (SLel 3 Lguiny pad CipaMl Gais & giann i gani Y4y G
dBila uds Lgd G o aas (Jla D) Je wwiyd e Ohaidill dogé pa s
G A Y] B3 Y ) s gl LB ) a0 Laaaly Gl g
OsSs o e Y L ulasdl 2l Jgs aBall 4 Jaai gl 3kl
G 5,90 a,c,e, b.—d a0 A, b cod e el O jlic e Cai )
(A JSa Sl (Fasal S @ oY1 s G) Lol Gualas s
88 ddlide oliVe Jiad Lgdl ae G oG olSaidl ) ous s JUIL
;sL agod) Slusll elale . laedl 3 hadd &aall JSas 3a) sie Ly
liag o8 ganll Suiis agliad Sl 13) GKLEG HESaall Jois celld 3
@l Ol Sums 0ESaal) Saal f aalyl aaly LS syae Jeill ) oy
(o Ol se Lagsl (aas) S Pladl puyll § o plaia iaid
s SEI Sl gyl @ GBLEL GEaEall eS8 — 13) badsy — 1)
OLSaidl Ja & 5ae aall (e (555 a8 dale diuayy G slada Ll

TEN

Cralpurdld sl NI

PPN

1Sk

@Y 4l cia s Guabadl Juadll 3 daadl . ordiae GV IS 13) paaid
sl pudty BaEe dlis &5 o o dasu b

2 Jadll i e (85 Lasd e Loy sels 5050 Bsw 555 sla
gl 3455 N o Unsons 8t € <31 .G Ehasanh 308l ALSe
fegana gl Lgly Aarun 358 (8 G Lgd Sans G AeSa Lgad sdall
Logias 0550 ¥ Laie 1aiid G ipm a5 opsadiall KUy G Jie uid
Bl Je Jinad G AU an G Linas 13 elld Je SR .G 3 s
Lok Wl G a&aill JoSU JoSa 3ah N sdall dogans Jo 2L
(N I k) .G = G i sal 830 G Jl ygas

oalial Bl dlia 3 & W) Guoludl Jusdll ;e Lalill ALl §
Jollls el yall (e eifia oF LALEL Cijlall (o Silia LiSLs aage ST o
Lo ALl Sy ISl iy ylaly Ll Lgidlus oSy Al s3a
SIS Ly lguday JaSSy isall pae olSady cjlall e SISaES
Aipall pue J) G Giyal 3a0y G @ cipals olall d8al Gyl
152 6 I Jo Lo} G Lawuny 3us (Y 2 o L Lgse Jlus 30 2K 21
K3 55183 G gl (3,01 e sulhia () 133;,4.334..;@:_-.;'(; APHE
O e wslball B 65355 G aa Goladl JBL G el Baade (Sans
Slilie 553a3 O G G oo JS) Ll oSall oo Lask) .u53a3 ¥ G

(Basae

¥k



b’ e

4 J<a

§o e

uini 'Jl E__._gLu.e Q3§3 M] ;133.-41'2“_: ‘J;:L\.I.J La C\:\_u::ng_'n L,‘“ oS an

pae 3 (D e 30a) ablEn ¥ syl Sua Al daly (gl
Sliasy gulen douwlss Lglias (Say Y & gime o dislwll d6)all

Js¥ 8 suall N Ik &y gie (55$3 ¥ AN Ol aa W e Gl o
oS Ky 3adl Viad dabolil) i, e Jeuh L L) Nghmay, Al
3 LS &y giunn dgguns Lgin, oS LI VY S Hls 3 LaS L,
LSS pas Al 35 gaall
lgaludiuwl (Savy Lgiwll clall Gl dwls Luw Jls
S sae s HIE 13 g el il o 5,56 Lo as J) puagil

YEY

Ol guail ol

il

e b
A S

BlE K33 Jies Legie JS & JSB 3 olissuall Miad o o oGS
el g i) aBAl Gy alie

a—a,b—"b,...

S AN & oosslaie ol ooaid Of slaal ol o
5 slade A0l ASLA 3 Lals s eslS — 13] Laddy — 13]

I3 aay s BaaAl SN ae Jaladl) slisas Bds iSa
pandll o L ioallane i oiSed of GLax) Glal Jewl) ool
oudh gsind ¥ olSeall el 13) e L gulull G580 pan 255 Y]
Soall ALt e Llas Ll os,md e aaall puis ol S22 (e sl
Alaie Laglll Aoyl (o Buid wnd oF oS 138 ST 006 o oS
LS5 ol Al o o3a oIS 13) Y a0y cdwabliall Lyl o Budia
oo JS Ve Sl G oSl o ebald G558 D5, el (akLata
Ll Lalall 3l 3 oS AN dasull (e 388 dayl Lpal Sl
orad el 1agly J M Al 3 Uladl ol a5 dueby, L5055
a,b',c',...sa,b,c,... :=l8&ll adall \_J.r.“.;‘Ld.n 2 oSkl pe
Jie ek ¥ s JBie el IS 13 s & o o glaill p Rad Byl
0553 o oS ¥ ol ALt SISl Ja A hie L8 (JSaghl 8 341 1aa
Jis Alas

YEY




Sbanal il sdsy ST el Gisl LS i datall 101,
094 tl_g).i Lé)a LGJ_A%T-] LJ‘! Q&n_: .-.il-n_ih\.. a .'11”.1] bauall | |
L,Ji c_n sEL..ai SJ‘};"—.}L\ _LE.II‘:‘. Lg‘l__‘ J.a__l'_-l)a S y 7 0 o ‘....,l Ao ball

DUl dag was Gy pasd Basas Busly baad pand sl

Ciys o al3 Y Buan Balie auadd Jo geias wiys ey (V)
aslg Slafas aloyi e o A adm B (VY Jidl) d Las g« g
Al @ B350 JI5 Lo (1) dstal) JUlly ccblian by S0
6+3=T742 N s 4+3=051+2 88950 (1) LYl
gl e Cpasas (s Aslals wasss ol Graddl e i)
s g bl

Bulsy e 130 (V¥ JS) Susas wid (gl (sim ¥ iy s (V)
Lass) a5msl] domgll s Cisas ayanll ipall 3 aslyy /e
JST anly @8La) ) s Vamg onisl ) (aoladl aagll (g,
Aaobadl 3,1 e

aud Lagie aaly (g g3ll 13 e olisa cauasl (VY JSi) 3 oull U3
a_“l.___u.a“ .Lf-_}ka‘._“ 4_’_'~‘9.U a_.l.ua.dl_.i ik ‘)_“»ﬁl d.x_i_g ‘:J_‘uiil J! l_J_w..L\“ Ao 'IH
ANaadyblgSI6+5=9+2J16+3 =712 o paii (1)

Yio

Exadpanill slis )

X U

PN KK

SIS 56S5 U olrwit ) gaf s godll ge 1yl e tis
Ay giue e K5 K33

sae ey aBall sae M oilgd opBilys Guosas gl Ead
Sl aa gl aue of &I sse Dgiall sl Ciuay oS3,
ikl gl gsing Y5 3,a00 Busas dikic s dasll s (gl
iy Lee s B3, il e — il e .iyall Baasa il
Ll AT day alSy Lgtwll sl o)l pdal e — oddis
lis if =4dge=6m=4 5 s=ii a:afLmu Ky Cro Logiadl 42l
sandl Aagull Bl sha & 4l pslsll e mslall ansll 5o fs
S e dwds Jall 555 O 0 deglls Je (M @ saally
Ualall 38a3 B olac) dagl e & giae 0s Y Y uais lia
T |

n+f=e+?2. (1)

B8s3 3 cuadl 444 =6+2 3aa lia ol o Ky Jle @
O Jat s oSe dalis Lgtws b ol 3 Dl sds
Basas Buie (gl Lilaly By JS G ualy Cus Lyl pu) il
spmall @il Aolall ols Je psandl o) dbaray a3l wie
Sae Tygluos B8 WLIS (s o o] pus Ladie e bagglly
(sl zola sgane 2 Lld usly asy) f =1 =1 mn=2

YE¢




oLl sl s

3(':‘.13.1-\};” gaanl (1) dasaldl [.1 Sabhaii L

e+2=n+f=<n+ _'{(-
: I'-' |

- "o i > L PR 1
} |

OOUBE e Al & ghuis S (Y — Jo Juaad § ) Gkl

¢5 30 -N

Lyghadl SIS Jlace 3 Judalk e Weay 800 K5 Jajy ¥ s

n=>5e= 10l ass K5 Luadlly i e 880 Lgy Y dgadaaald

AH -6 =0 e a3 ¢ G JWly
Lain ¢ = 9 cus Blawsll ods |
de S0 Ky ddalgs aclisl a3id < 3 G ol e Uy e G
K3 wisad 8 s oble W dgabadl &l daal! aluday Jla 4l
3 85500 ol ols JUllg (8 JS8) wid M8 Ga e gama s bansi Ll
M clilie ua 3 ¥ GadYl e (2 dabs L) (ot o sy RN

e ddae dag JS ol Bualy ulKe] angiw Ky Sl g giana i

"ﬂ'lllmnl-n.ﬁ- Ky .!|u.11|_-.,

3

4f < 2e ;5 (o castiadl fo gsodl 155585 laas Vi byl dag by JiMI
Jiia3 (g1 3 @il g (1) g ghoall Buatio Lis pro clld pans o/ = !
:L’LL J.;.a;.u A i J«'_;__\.‘Jia.” Lis Hhriba

? , e , ,
n+-ze+tl2=>-=shn—-2=e¢=2n-4
2 2

Cra ;\Si by €= 9 ‘_;51 a.l.ﬁ.:Jl sim L;l&l:l C__s.[nluﬁ YKy ole celld T

2 Xbh—4d=f

YEV

Cral il sl

>—p>

VY S

LaSas & seall SIS0 Al o sl Suaaie Lina au Lo 38, l3a
LSLELWY Galsadl jaas waadl e of g dlall sla SISl Y
Ay stal) SIS Al Lgy a3at A
FIE O T S - S S e
sae awls 4oy suad Il Gl sae pewid gl e f Lgs Busly
Fu, o, Fay s Fp 2o ahasl a2l a3l 3asiy dosll ligh 4l
32 e S Y oase sae @3 e JS S dagll oluel S Liaas 13)
cadis aaly dagl 1a 050 o oSar inall) ongas o SISV Gl aa
slael ¢ gana s JBlg (VY Ui § yaY (e ualy (o iy LS
(A § N S suall) @ Caas e wiys Y 4l

F[+F;3+---+Ff52g.

e dgane dagy JS oiyal 3 B e Lgand A & gine 30 (Y I
Linas 13) 88 0 5ny 13 gams Lgag and o (San LS o ad 3 aasy J5YI
Sle laag dilay gans aalgll Goall g3 aagll @osaill (5,80
10l 1.3 U8 e ang wae IS 5T lalSy Al olSadd) § degias

343+ 4+3<Fi+F+-++Fp.
e Y

2t f s




sae S Jla lS0all 230 3 Lghumss SJalialls sbse dayl ol Joliilly
e Baud G gl G L) slgial S s G dbgaw & Lgalla®s sial)
Lis lia oS aabiul ¥ 48811 3 18 oo aaall lia ol e wil §Ky
oliy dan aodl iy asmse saall o Jle D e (LS| (as s
oudd 4 S8 oS0 colaeWd e pd gau 98 e .63 Ge i)l 4l
Bualy laall dadll . GYY Je ougmy oo o aaall o) pualyll
SS1 olesane Je dishall 300, L85 Hlasd uladdl oag Vs daga
@sind Al el G S ol s L] Lty dlapnind i s diagas
qﬂwaiemq&ﬁi Sl A Gadl e Al il g
Jie As g \_A:.,x; n sac L_gr‘}[» 1 5dn &5] LBl B aeea o daly dhaal Yl
e A g 9n3 Lgd AL 1 ol i N Lg) Uapy v ()
no=3 ol 1] af Galy el Jlauall ool Juadl) 3 o lglals A,
Rasky 3 (Y cotl Gigan plaialls 00l S0 DL ag N 0
63 oo S1 5SS I N dagd Sl 0 =4
1ot 5550 Wis qpalaluie Lgd AaSlly G aSud H\de) Jgadl (o
Llaln ] dfadill
Jl ot G ) atis cipadt 3 pSd L agulit ol Gaaily cipatil )
o) s Leg‘ia Badl 63 ggai &l ) syl il Gl La

C__.I_;! (o d.:__g.n%_n ‘L"“B:' Ja_n_x l;;l'l oWy o |_l'l“1 Audase g s  Job (g9l
LeS sl o Landl 55l LeiS adall oda c 5 U0 Capadl ] Savas ade

Cogand J Y Juadll 3 Alise 5T o drawigh dlbudl] s o |
30 Lok M Liga gl waall) 20— 1= 63 i5m suall lin i

YEq

Oralgunill claualy )

et gl Slealisll @ 1is alod dida o shull saxtie Liso
S e cndpa alalin Y] aga; oSas K33 Yo K5 ¥ @l oLl W
Beal) JEEU o zoball A Yo Gk pol cubael Ll
o Lane 55 o b g siaall pNEY suale JCas phaals Baaall
(Tasiians Lgl3) 180° oo Jal dusls e Joliss g3 Basalis 2 shos
B (53 pundl 3 Miad . alall Juadll § plisill - shaall sasie JSie
58a3 JGlly o f = 12 iya e =30 LS, n = 20 Khw e
Zabanil) Loy M1 aluwad o e 3EaTM eliSayy 11+ f = € + 2 Lall
Lol Lanall sia a3 g,
SIS L gl e OB bl saste diua Je Lasly 1)
aalall Juadll a3 sie 2ok S5 do Dlai) (Sell e @l paiisss
Lglute olifie Lued d HAT aliiie guns ellia 55Ss o oSl (e o
o dagdlly il e ilide sae al ST (oS, US e JlET gAY
Y > shall suaie Lina o8 Y o SBIL LY Slgay o il (63 paanl
sacy 1 G sae dua alaiil) aua ) 13s Jie sl of Go,88) . 38aTs
ally 51 Jaay oS, JS wie goadl S am L f ssasll sacy e sl
Al gy sa) was JBL W57 = 2e G aald onpe s JS aad olld 3
Crams de pds i S Ol el BN A any IS O 558 Lol agamsll
by 3% 5 = 15 sually 2 shall sunie Lisa dicbiaay 3f = 2e o6

15n + 15f = 15 + 30 = Ge + 10e = 15e + 30.

n=2e=12 L Jtlby 30 @slad of way € ol iy Gow Les

Hra

1%

A an g 55] @il amgi ¥y f = F0 =204

olegantl asly ciland) xsi
0555 oS fomiladl Juadll 3 do1 caaus ) Jladl g g3 Jf Y1 agas
il dayyl s degens gag olas ge K s 5SS Slaa

YEA




’1"!.]
As
S84 e =
Cs
S A )

Ve s

sin 3 paie gl ) B A5 Ay Ay A A dall daile s
ol Suds Lgd S degantl slanel J) Ax e iz JS 158a Ay Latal
ebael I Az o Gpad K o 6l 81 @ Lgaaan A oAy Ay (0l
As J] Al G padiud daadl ods LG ol Guad Lgh Ayl Gl st
35 Al Yl 5ol duads pa (Crcaa dari (ol ) A sy )
u“u..ll; og) o dxga ¥ L) BN dastadl L | pgam J] Lgda
Ol gads &l A A e B YN Je el Sy dgueily ol
S OV Ap pe BY5 o degandl sia A gas dasiye (el )
Al Y Wy p Bl 208 ] coms ipd Qi Y AR ik
aguans S dayl e Licgane cliad 13) ol Ky Ga (ol Gl
ol Vs

-.'_‘Jl_i.UlB ' ']l

Laled alidg Jj]én.‘i.n o QK%JJ‘ L_'ll ).lﬁl.” ULC' L‘;}l:‘:':’ U—I’LG—.'” Lic gasn go
aaall g JY Juadil) gus )l o sSU AS0IK e el @l Je al] i
a:ISJ._LH Ll —\-';"'_93 .JE.;L“ ;):-__l e aclsy Bale d_mu,u: 1:._15.,;}“ S

Yoy

Cpasundll sl

e LIS 5708 alalael Luad oF cpe ST ads (g A LS s,laa) (5 5a
(Y da k) ol ,ay adall

oo (V8 JS) JUIS satusy — Yie — Ay aBall gua] Yo K0
aodiad WY Bab Lgie 62 J3YI e anss) Al s Al Y1 (S
ol Ll) €1 (&l anty sl oe Laginad S fe (ALol<) 3o
Ci Ol o Giyas Ay Budalls Alaill sBall auas J) SBIG (4 gul
e Jis Y Lo dlia S1 5e,ll degandl adgd 5a 5

%{2+23+23+24+25)=1+2+22+23+24=31
1An Lgade 3laig Bualy Aanls Bade

oo L S1 G oAl 88 J) disges Az He ol st JBYI Yo
S (C1 osll e 058 ¥ o 0555 a8) G2 sl in aas an s 3]
Lpsis a5 S1 3 Lalas olgina 52 O s agall ola degans oo S2
:J8Y e Lgd

+22+23+2) =1+2+22+23=15

| =

So e Az lbas Lraie HBA5 . paie
Ap, Ay Ap siall Je Juanid ol ye pued Lilaall sigs as®
wolegandl (o asaniy

51,52, 83,54, S5,

Sl saall Ve JSE 3 LS Lgaws ANl § slsing lghe degens S
iy 5 N Yo Dleall slgs pLEl Hand o)la3) (g5 akall
S Lo Je guae 1.3 .7 JSY e Lgd 5650 S5 oSy oS3 wlegaaldl
8,800 L JIseall pudgl QU A8ES di81he ] dalas G Sells S seluw

Sl ey e LS il 8 S8 Lgaad )

Yo.




e L |

b i

K

AV el yad Je Jaaiw abababaly dalsdl ias (abn a0 )
sagally «ly Alall (Lgaall Bags ol DI Ll Lag) diaad) AL
Al wie 0385 ALl daabiall (Y 0l e el i J) ool b,
al Ll s Baas Lgals olld po dalSH sda Loy cojian ol dlyaill

CPJ: N GITES 2 {(i.(:_g.l._d!n alls J,! LJ)_LLU wbs Ly Alaabin Jo Juaai
s s a lial SOIS 3] ol b el ZalKi ebai 13) Ssaay 13a Al
cualule AW elutl SIS Bulgadl 8ia o (sl oalline iy cayall

IS o Laia] it Laday s Lg3al e ol LalS Lgd pui il i ya
JSa) & pauall eilegsll Agadll &l e dal &b Jlhan
Yias @ba pladll oyginl — 13) Ly — 13] Lol Jais D1 a0 ((\V

Yoy

Crlpndll slealy )

45 L8l Alally cagie Basls Go ST s g 13) Agail) el sacy
0553 A (os3lassl) Libagisl A (65 =35 (51 3 (A gadie Ul 55
degans (o ym Lgall Sesn AlleNAall Leliadi (Say Lo Al 3
AT U e pslast Jgad o lld 85 pisSs Aua il i
oslegigll 08 A e S5 w (Ll peud) Sooall (oAbl way
oslasis (Laa ) w agye 330 sm ¥ 51 58 Uls G Lo 555
L3l ol osibesis¥l o Asaie W AaISH o) Jois o (o dalil
ad 13] A gaia Al 3 o silagis¥l oS5 Lo 13) (o gilagighl (o Lgy Aaa
Gl e 1o 3 ol LK ) JsBiy didsine 583 W OLS ol Saay
O lesiS ddgsall

A Nl § SEN San gl il § peleis¥! ablias 13
AN ey s 2150 Led U o Jias Ugadll cdlall S sail g3l
I3laiel G of 1am 05550 08) 1 Lgalie & aiiud U ¢ g15eS
s ais Lol plie 3 LSS L) o yas Al edaally (WY Lunads Je
saaag 13] oS) o(word) dalSd) a3 LG_.I_q s 2lie 3 ol 1] o
aad 5 Ll o 215 @ 4K

Ll Ll als A = {@,h} dlave Loyl Lual oS fad
O Laadl e onins OB B Jlecil alial Lely sl ,dy
Al Lsuall =¥ladly § dalall Lgd ddald) Al VWW=Ne JIKEY 3
Jl s e ogilagigl Gioadl b S ) pdd ol e g
A

g5ind O by LI R (Vo JSa) @ puasll G gilasisd)
Sslagidl elad ¥ a8 G bl BEH LKN b 1ialy Bys JB Jo
@ iy Basaw 055 Lpls b Gl AW &5, wie a8l Al e
el say (555 Loga (sl Dat) wnall Ly 5

i Jaa 3l 13 (VU IS8 Lailaw] Jgall (o opuil 2ultal] 215
alw) de,lall K S abs e Al (o 20583 13] bhdd daKIL

Yov




L}t‘.;.ll.j-.”

o o Sl pany 8 Gl g9 rall e Lgal L] a4l
sk Lika 1,49 Y

Zoonny 1oy gy Al e Gl sda Jib plaju Lia wiid iy
A Juodll o V Jlsadl @ aud @3 alasdl wgiien Tana wlasiily 1l
Sl paan o T @b 5, g0nll Yo SLII JSI 1 Al 1 ya UL

e aakains ¥ Glagi¥I o) Joill 31 gean 1an) ab, aabb, aaalibl
(-zlosl @ elod¥l Ly auis (AN s 3 Bagama yni i Jo

Gl G elKll gaexs i gl Sotlasd¥l aa A 4 A AL
Bysas 0oSiar A Gl puigl Cigun ST Labad SEall (e Wi o] dBghaul
Conad A Al @l o) g ;.-.n 5a (o caap) cilally WAL AN Ja
WLl e K] dapama Rl 1

s J) i &Saal) Dt 5o A 32l Chgan o LaIU 1 g0 S8
A 2B b LN Gl A 3 Lgs DAaa "D (N vy Lgale Bk |

Cos dgases sue Lgoad A oM oW e Lge DRaa Ala L ¥y LY
REN Y & Cj.uj noacl) e Lalgnd Daae wllia ) (nbands T W

t:LL)JLl L;.l:ili._:“\i-\ S o cnlladt ) Gaaa Wa 10oome LAl |
(:;y f. ‘_} ‘SJB—?“B“ ._'.m__|1 ”.l.q if”lf'” dalksll ,1..“. 1 3 ]

il ) A ;L"-Itn At L,\J | 3 .ﬂn oA At Mo IS i

< B LS o dgadl) Al vy e 4l Al Wy o llall

Yoo

Cradseaill slaaly

WS

(B Sl sihien] 3 BRI a3 J...a: ¥ abba Loy LL;.EE baabaa
Rl o Jgebl daont

g dols Las 4,k Ly dbile automata Llegig¥l &,
sagnall el el &5 000 tawly o f gudge el 53

ookl siay clall pole al,lil Slaulall Ga wuall dba
wany 5o3besl LI uags L Lgs Ciae 2a) (oY Wiad Jia 2031, Lgwss
e ool dwds gy GAA Bl Juad L Gy @l syl gag
Sl § Gans Loty Jund ) a5y Lguday @8] pailindll (a sac

lally ey G itastl s oF dsle dipnill @ et N o1l

|

JolaS ba 53 ol (V)

b @ txd ) e IS (g 503 cle (Y)

il gl (¥)
Sl G TS Y aiite 65 o caa oS0 G5 Ly plas o eliSay
SlalIl S oo LSl bl Yiad g Cifan pé Agunsl] dasall
4l el (peep redder ;minim (radar Jie) LiSe; 13,k 1,85
LiSey 15k 1,8 Al Sl prans Cifas A calS 1) :L-u:u_gsi-(“_;ﬂ

Yot




