
SSiIf,dtIIWI[\TU]IIQfl

rvriNrutlt0 l,unlncruunc + Nflhtoc tHSNnut

E.XI E VSVTC NUIN=Id -IVNNVUI

v0tIYtnt 3twffi A

vcNvg VlICUlt/ll

mlrqamutl r$ prppcre3 le$Brrpg lruqs1ur-JAl

https://www.libris.ro/matematica-cls-9-trunchi-comun-curriculum-mat973-8222-11-7.html


CUPRINS

ALGEBRA
1. ELEMENTE DE LOGICA MATEMATICA $I

TEORIA MULTIMILOR
1.1. Noliunea de mullime 5

7.2. Mullimea numerelor reale.. 8

1.3. Elemente de calculul propoziliilor. . . . . 44

7.4. Operalii logice elementare 48

1.5. Mullimi finite, infinite, mSrginite. Probleme de num5,rare..... 56

1.6. Tipuri de ralionamente logice 61

Probleme propuse. 70

2, FUNCTII .

2.1. Cuplu. Produs cartezian. Reper cartezian

2.2. Notiunea de funclie

2.3. Funclii definite pe mullimi de numere reale incluse in N

2.4. Funclie numericX' Operalii cu funclii numerice

2.5. Reprezentarea graficx a unei funclii numerice. Graficul unei funtii . .. .

2.6. Funclia / : IR' --+ R, /(r) : ar * b, a,b € IR' ' '

Probleme propuse.

3. FUNCTIA DE GRADUL AL DOILEA
Probleme propuse.

GEOMETRIE $I TRIGONOMETRIE
1. VECTORI iN PIAU

1.1. Vectori in plan.

7.2. Opera(ii elementare cu vectori liberi .

Problerne propuse. .......
2. COLINIARITATE, CONCURENTA, PARALELISM.

CALCUL VECTORIAL iN GEOMETRIA PLANA

Probleme Propuse.

3. ELEMENTE DE TRIGONOMETRIE

3.1. Elemente de trigonometrie pland

3.2. Cercul trigonometric. . . .

3.3. Rrnc!ii trigonometrice directe

Probleme Propuse.

4, APLICATII ALE PRODUSULUI SCALAR A DOI VECTORI

sr ALE TRIGONOMETRIEI iN CBOtr'tpTRIE 325

4.1. Produsulscalaradoivectori..... 325

3.2. Aplicalii ale trigonometriei in geometrie' 337

Probleme propuse. 352

INDICATII $I RASPUNSURI

82

82

86

95

115

tt7
146

173

185

23t

235

237

237

24t
258

26t
275

279

28t
286

288

323

359

375



VtIggCTY



'allugur luns (Z '(g ,rlp alnur[1nur rer 'a1rug nurfpur ap aldruaxa ur[uoc (S '(q-(t .aiduraxg

'Ellug a+sa nu Erep Etrugur alSatunu as aurr[1nu 6
'aluatuala ap lgg rprrrnu un are plep p+!ug alSaurnu as aurrflnur g .a;[pgaq

'aluaruala ap lrugm n€s lrug Jgrrrnu un-Jlurp pleruroJ alsa anrrflmu g
'I^ala ap aut[pur o a]sa psel) eJ€f,aS 'a1red ptte ep ad rer '1uarua1a un a]sa psell o 'naar1

Inun Jolas€lc eaurflnur ug 'nlduaxa aq 'nurflnu ralle Ie luaurala €c BleJaprsuoa g aleod arurflnur o '1a3ls1-
'IAIlelaJ luns IualrrJal Iop lac rcpc 'nurfln(u reun Ie pu$ €c 1)arqo un Arlrugap eJgrs?p e ap lqrsod alsa nN

'rolrrd rnun ale rJnolq"l aunq rcur alaJ

luns arts) AIlJaIqo aplzap rualnd nu r)pc - arur[1mu o e]sa nu ncsaro8uC Inl a1e rrnlcrd raJ] aunq r€ur alaJ
ulp Pl€urroJ etfcaloc 'nlduraxa ep eSy 'alelrnBrqure prRJ 1ep g pleod ps psundsp.r ',,lrrurf1nur aurfreCr
lJalqo 1acu" eareqaJlul pugund er lnsuas u3 'nrlcarqo ag ps arnqarl aurrflnur o alSaugap al€c InrJalrr3

'arurflnur o-JluI eladar aleod as nu luaurala rSelare un pc rorlualuof, ealnlJrrr u5'd's'z'lli
alaluatuela ulp ElEtuJoJ alsa ,,tdtssrssrtr11" lnlugrrn) ul prrgrrr3y rnlnlaqcJIE rolarotrl eaurrflntrg (g

'aldarp raun rolalrund eaurrllntrl (2
'alaf,sosr ropnrq8unrrl eaurrllnyg (g

'na)rl rnun rolas'Bl) eaurrflntrl (g
'aself, reun rolrlala eaulfln6 (7

'rfrpc raun ropur8ed uaurfplq (g
'erugruog urp :olafapnt eaunfpyq (6

'm1nlaqeJl€ .roleralrl eaurrlppl (1 .alduaxg
'arurlpu uJ p.1ep o ap llnul rcru ern3g aleod nu lrrauala rSela:le un (a

'rarlcalor nu nES

aurl.rede lf,alqo lltunuts un E)Bp aulpnlr?Jal nc aunds alzod as Ecep aurr[1ntrr o a]se a?Jarqo ap arfraloc 6 (1

'?uornJ

1nfequr11 UIP 
"aJ 

ap pllJoJlp arfecgruruas o aurrflnur ap mFuarural ntsp ar€J 'rl?zrJard pnop alaJpolprrrrn
urg8nppe '1Sn1o; 'alSeugap as nu aref, 'ppluauepuny 'gretur:d aunrlou o alsa arur!1mu ap earrnrlo,l

'(StOt-qfgt) ro1ue3 Sroap ueurraB rnlnuenrl"rualeru alrrerrnl u! arede eurrtpru
ap eaunt[og 'apttn;o;d alES JollJn])nr]s B ara8alafq eunq o lrturad rS pcrlerualeur el InsaJf,p pzea1rlrJuJ

tunr[ou 
"nop 

o]sa)V 'nurlpru rola]rraJrp ale+uauala arlug arfelar ap rS aurrtlnur ap alunrfou pzeq el
aJ€ IIJIJeIualeu Inlrglpa €r aurnuts rS luelrodurl ldeJ un lrradocsep ne alof,os JolaurlF rruerf,r1€ualetrf

'(ruaureo ap'rrgsgd ap) rur;l1nur crraua8 urrurnu a) eaat pugruJoJ'ea1e1rar1re
greofo;sap tS5 rS csargrl alplalf,os uI rruarueo 'rrn1o1s uI pr€oqz 'racrqo ap 'aprgsed 'laJlsv 'rrp1drug1rr3 ap

IaJls€ ap gurld alsa F)Il€rualeru Brrolsr rer 'rrtcagar r8unlepug pclnp p"rado)sap as aldurs rcu ala) alrrnrf,nT

flI lI,f,TnI I gG VgNOI.IOtt 'r'r

tferpnls

TIO TIIAIIITfi IAT YITIOS..f,
rS ycrrvlnrsrrrrll ycrcor so srNsHlsrfl 'r



'ared aprnl€u JolaJalrrnu eatull1nur alsa aJBJ '{' ' ' 't 'Z '0} : p repege uaurlqg ')!? | : r
ulspS'Z:It n:luad l7:x, aurfqo as'I -z nrluad'.0- r PlInzaJ O:u nJluad ', Inl alts aluarrrala utlqo
as puEJ 'pugr ad 'z 1nI lrol€A nep as arurfpru pls"aJe eulrrrralaP e nr?uad '{N > u'uz - rlr} : I G

'{Ot'q'Z'I}: Br IraCI '0I InI I" Il€rn}?u IrozIAIp autfuoc'{0t ap$lp r'N ) rlr} : a-k
'{t'z'r(o}:yllap

ura V 't nc ale3a lpur lar alernl€u rolaraurnu eaurrfpur plutzardar'{E> r 'N > rlr} :V (I'alduraxg
',,2 op pl€JgrJal alsa 2"' nBS ,,{ ealela

-udord are t" puguuasq (r)7 er[e1ou '{(u)2,12} - y :arrJs as 'p1e1rct1dxe a}sa nu dr €a}e}audord gceg
',,19)uJ 1a;1se" alsalre as alelatrdord ap r era1r1

predas a.r"c 
"JEg 

'earurflnur arJJSep z gc aunds as ly rnurflrurr Ie JeJlIqJe luauala un gzeauruasap r "JalIrI ',dr ealelarJdord ne aJ€t o Jolaluauala eaturflnu alsa y" :IuIJIJ rS {4' ealelarrdord arc r I r} : V
:Ezealou as 12. ealelarrdord ne aJ€J rolaluauala eaurrllnur y ag :er€o?gurrn erfelou

grdope as 'zeJ lsaJ" uI 'al"s alaluauala aleol Erncnq as or?) ap gf,IlsrralJereJ alelarrdord o-r1upd (7
.{g'V,Z}: g (Z i{2,ft,r,} :V (I .a duraxg

laps rolaluarualo BaJeJaurnua urrd (1
:aurlpur o eurruJalap e ap rlpllepour Enop plsgg

'?,rr 
Inluaurala aurfuor

nu y" porpe 'z ( V 't.rry?au rS ,,D Inluauala aurtuoe y" :urIlIJ IS r e y urplou IJoaun
(ztor-eqsr)

ouead addasnrg u€rlelr Inu€r)rt€uralpur ep g88I uI snporlur putg 'p[uaualrede alSarunu as ) Inuuas
',,H Inl aurfrede nu z" :urrlrt IS y / n :urrd ruplou 11 'y eaurrllnru ul alsa nu tr Inluaruala pc plcleg

'"V

m1 aurlrrde o" :rurlro IS V. ) D :tslou uro.t 'y eaurlpur u! pE€ as o Inluaulala pJ p1de3 eurrrdxa ? nJ?uad
'y lnl I€ Tuauala alsa nu ? nes y

eaurrllmu urp tueurala alsa rr :rfglrlqrsod pnop lgJap luns nu 'y rurrlqnur Iaun Ie D luaurala un T€p Pull.f (?
'{oor'ao' "''g'v'z'o} : c

eluaruala ap Jpunrr eJerrr un auttuoc arec nutflnur Iaun Inzel u3 epacord uto^ IaJ 
"rI '{"''9t 'zr'8'v 'o} : g

urrd gleluazardar g aleod 7 rn1 rolldrllntu e g eaturfppnlduraxg
'arsuadsns ap alcund und as rode 'uqro,r alsa arurllnur ar ardsap alSeouncar e nrluad

aluarJgns 'a1a arlrrrp 
"Aalgf, 

'eraurnua as lalaraurnu a1€ol aucs 1od es nu 'qltugul elsa zaurrllmu PJeCI (t
'{t'z:z'I} : x arrls uro^ rlun}e 't'z Is 6'1 aleur0az alareunu urp P}eurroJ alse x earurflnru 9mo (z

'{z'fi,'r} -y:arns
ruol rtunle 'z 'fi'tr alalalrl urrd aleluazard aluaurela raJl urp pleurJoJ atsa y eaurfpur PreCI (I 'aldruaxg

'pp8rr,r rS lcund utrd alaluaruala predas as 'alerurJaz aJaulnu

luns alaluaurala pugo nlduraxa ap 'alelm8rqtup ap ze) v!'p1epoa1g3 'p1n8rr,,' uud a1a11e ap alaun aleredas

'aleraprsuoc rrurrllnur alaluaurala prcarppcul arer apelo)B gnop ur;d leztloq*,. 
:1t. 

au,r,f1nu.t p1ug.a.n3 (g
' ''r' " ''q'o :IJIIrr aJalII

urrd aluaurala alsact uluazardar uro,t 'alezrcard luns nu tnutflnu alaluaurale apun 'acrlaroal Iunllsaql uI (6
" ' ' 

L 

X ' ' ' ' ' g 'y :areur pJatII o nl pztsalou ap arurlpur o €asape reru 1a3 (1

:IUBUIJN

al ps aurq alsa aJBJ ad rS gcrlerualeur ap aplrpc u5 aleldacre urlueun rln8ar €Aalgl sof reur uPluazard

I

IIle+c



L

mlnlrcld BaunIIJod u! olenlrs apund uud aleluazaJdar luns aluatuala alsac€ 'Ettugul apa eaurrllnur nes
aleztcard luns nu gtulfpur alaluauala pce(l 'arurt p8rry1 arrcs as els?ace 'prat[ o nc plelou alsa eaurr[pu
Pr€C 'Bara8ale[ug aza+IIIJBJ ps rS .ro11apl Barexg docs ec are eretuazardar plsrace pc urluale ura8erly

'gurgfpur alaluauap nrrrs as elaryf, InJorralur ug '(rq8unldarp un
'1e,ro un 'crec un) Rslt{ru! pldrurs aluq o-r}urp pl€urroJ '(trerlarrla rrercrlerua}€tu (ggef -t011) rapg prequoaT
1za13ua netc€o1 (gZOt-fggt) uuan uqol) Jalng-uua1 gure.r8ulp elrurnu e}e gzeezryln as els€e-1" nrluad
'nfenlts olttunue eztlalJuoc e nrluad nurfpu raun pcgerS areluazardar o ep E ap poruo) also rrooun

'aurrflnu rS'eaace u! g ro^ €ar1u1 Iop pJ

un8ts tualuns'g - u nrluad '{q}'{O'tr}'{B'e}'{Z'Z}'{g'I} 'S ml al€ nur}purqns rrurr Eraprsrrcc ag (q
't: u rcaq '(afaq pncp urlnd

IeJ pU€ as aJec u! allnJ o EJSrxa rcunl€ 'rr1nc u1 cnpoJlur as aJ?) alaq I + u IS rrlnc z ruale pr"p gc aunds
p[uasa u3 erec) Iol+nr lnrdrcur.rd pcqde ag '{g'g'? 'Z} : zS tS {O'Z'g't'I} : IS 'S rn1 apnrfpurqns
IuEJaprsuoC 'red rpurnu un alsa aredurr aJarunu Enop e nes ared aJerunu pnop ts errrns pJ arlS ag (e .g

'9 ag ps u lar uJp lop B efuaraglp (q lg-red aU ps .r8arlug u rar ulp lop B eurns (e

:+BruI IaJlse
r{6(" ''Z'l}: S u.Ip lSap arnqarl arBc 13a.r1ug ap u rururur Inrpurnu aururra+ap as qS 'a1fec11dy

'C ) V If,unle' C : g IS g f y pr€CI :Balu+r^lllzue{T
'B:V rsunle 'v ) g Is g f v g)eq:err+aurrsrluy

'V A'V f y :Ba+BlrtrxagalI

:rolrurrflmu Ilunlznpul ap tfplarrdord alareolpurrn roSn pcgrJai\ ae
',A b r lgtuJIaJlsE V )r glsrxa" urrd acnpurl as (,,g ur €snlf,ur alse nu y":urrlrc) g /V gl 1n1deg

'{{e'z'r}'{t'z}'{t't}'{z'r}'{s}'iz}'{t} a} :@)a
rcunl€ '{t,Z,I}:y pr"C

'{V 
= 

X} : (y)4paq'(,,f2 1nl rolrfrpd eauntlmu" :urrlro) (V)an, urgtou o y Inl ropur\lnuqns.rornJn-
EselJ IJunlB'A*V poeq '(lurllnru rarprrroe arurllnurqns elsappr,r eaurrllnupcrpe) V)Ap eraprsuo) aS

'g ) r + V ) :lA prep rerrrnu rS pcep'B I y rrag

',.6, earurllnru uJ BSnlJur alsa y eaunllnur" :tur?rc IS 5r f y .a1fe1o11

'Br ul lualuala alsa y ulp luauala
aJIJo Pf,ep 'g tnurflnut e elred o nes aurrflnurqns o alsa y eaurrfpru pc ruaundg 'arfrugaq

.g FTI
u alred o nes aurtllntuqns o elsa y uaurr[pur pe pugunds arfenlrs p+sear" rupzrJa+J"J"3 'g rrurlpm
F tuaurela rS alsa y gu1[pur 1e +uatuola af,rro pc rup rasqo .{g,g,Z,I,0,I-} : g ,{t,Z,I}: y ald

rurrllnu roun aIIlrEd '[urllnuqns
'0 1nloqturs uud elurzardar as IS EpI^ eeu4finru alSarrnu as

armfpur plseaJv 'lJalqo un rcru ne nu arer runflnur ur[qo as 'unruoJ p[equ41 uI aJeJ os ac €aao € xeJ+uoJ

'pcrleureleur uI 'Ec pl€I '?uaurala un rcru urfuoc nu €alsaJe Ef, urpl€lsuoc 'rurftnru Enop alas pugurtrexg
' '{tt > n > 91 rS urpd rprtrnu IIn a}sa rlr} : g

IS {X €ralr1 nc adacug aunu rnxgJ 1e 'eruguog urp fapnt rm alsa rlr] : y
:rur[1nur pnop alaxeo]pum ur?z{€ue ES

Fpl^ ?aturllntrAl

ur.sp8'6
as puEe

uaY'8

-rrdord e

predas a
'd va/le

PldoPre a

nu Ir" E

orrBad a(

'"\

InI AqTI

sertr-rl1nu

aluarJ[Jru
'{g'z

IIIOA If,IM

luns aIeT

'aleraprsr

urrd alua

al Ps aur



8

u€ll€}I Inu€IJll"',Jral?ur ap 688I ul ElsroqBla lsoJ E plnJsounJ rBrrr €a) alBJnl"u JolaJarrnu scu"urorxv
'arsluaurala runllou e alg) el ap pugJald JlernlEu

roleJarrrnu € N uaullllnur sorn8rJ rnJlsuof, aleod as rxnt }€lpJe ne Eel-XIX rc mlnlo)as rruartrleulaletrAl
'FJnleu rRrunu ap sonlsnq

InTdaJuoJ 3l IJPuol"+ ISunlapul ednp 'snpuo) e aJ eaa) (ruqJpunu errralqord nc adacug rrJrlerualetu erJolsl

i{ al€rn?B{r rolararunrr Earurllntr^J 'T"r"T

'lenuerrr rnlsare InJpeJ alSeSgdap ararrrnu ap nurfpur
JolsaJ" urf:tnr1suo3 'Ilulurcar ruol al 'rfr-rcar1 rrue uI olerpnls lsoJ ne a1€+1nzal alaun p) alapal uI prrg^y

'aldarp raun ala+cund nc ufuapuodsaroc (g
leurp"ro ap apfglal.rdo"td (6
lacr-rqa81e alglplapdord (f

:arurfpu areJag nrluad puglrpur 'rluapacard
IIUB uI l€Ipnls tfe-a1 arec ad erarunu ap rurrfpru alaiedrcurrd eluazard e ap atsa Se.r8ered rn?sace lndocg

flTVfltr trotgugl lnN vtrINl.f,Tntr t 'z'r
.;O ,1O ,-O ,+O , 

*2,-2,+V :a[r\e1ou ne pr"lrlurs a:elardralur g
'(alnuau'a,trle8au aleal JolaJarunu eaurrflnru) {O > rD,U ) rlr}:;U
l(apruau'anrlrzod al€ar rolararunu earurflnur) {g < r'U > *lr}:1U

i(apu nes ar'rleBau al"ar rolararunu eaurrfpru) {O; ",U ) zlr} - -U
i(apu nes a.,lr1rzod alear roleraurnu eaurllnu) {O ? r'U ) rlr}: +U

:rr[e1ou aleJpolprrrJn rugzrTr]n 'eauaurase aC .g
'(''''{"''t'Z'l'I-'Z- 't-'"'}: *Z '{''''t'z'I}: *N) *NI '*O'*Z'*N

utrd pzealou as nurllnur alsa)v 'oJaz lpunurla ?-s al":l urp'aluapacard alrurrfpru Rzr.oztlrlrr as easapv .g
'U)O)Z) Nrua^y '1" l.'U- aleuotte:

luns nu arec) aleuorlerr alaraurmr rS aleuorfer ala.iaurnu urp pleuroJ alsg
'aluapacard alas?lc u! ]rulBtu5 rfe-a1 arec ad rolaraurnu rornln+ earurflnur
alsa pls€af,y 'U nJ Flslou elsa alear JolaJarrrnu eaur1f1n141 .V

'6>z)gura,ry 
{o* u'Z)"'*l#,} :O

:fo nc pzealou as alBuorfe"r rola.raurnu Barrrrltnnt .g

Z I N uraaY {"''E'Z'I'0'f-'Z-'t-' "'} : Z
iZ n) Rzealou as rBarluJ JolaJarrrnu eaurl[1nlN 'Z

{"''g'Z'I'0} : N :N nf, Btp}ou alsa alern1uu rolararunu eaur1f1ntr41 .1

'ruerJr?BrualBru ap asals

sotrtpnl 'a.re1nct1red trfelou nB aluapa)e.rd alaselc uJ trulplul rfe-a1 area ad ararunu ap alenzn alurrlp6

ararunu op Trulllnru nJ+uad

alezrcardau aloluemele n,
g eau$pu nrlued uua1 InI eme.r8erg

IIIBIoN 'rrurllnru ap alduaxg

{V,g,Z,I}: y eaurflnu
mluad uua1 rnl euerterq

'aldtuaxg
'rarurl eJeJ€

'psTrpuJ €rurl ap ptetlurll uI lenlrs lcund un-rlutrd lern8g g e^ Ia 'rrunflmu aurfrede nu luaurala un gJe6l



6

'aiauIJCI unlJaJa JoA oS aJEJ alazaJutsr€d JsasoloJ as tlutlle 'aurpJo
PlI" uI a?n39.J olncarl alult?Jado E)"CI 'rrurT Jurrs aurxas JoJl) al€ alaf, ad paJeJd alf,und lurrs artuas Jor"il
a1e alrrle.rado 'lndaJu! EI -ezEanlJaJa as JorJadns urpro op EIIETadO 'rnlnletlnzar BJdnsE ?fuongrir
a;e rOittlurado ttrpntraJa r?aurpJo 'rrlerado ap rJnlal allnm t€LU urA.rolul pJeCI i I :,: it :. i I ;, i ! i ! ; z t , ! j i ; r : ; ,

'lop InuIpJo ap IIleJado lrrns ea"rr[.i-edru5 rS uarr[lnurul 'suos aJu nu oJ;)z urJd eaJIlJEdurI
'lsJnleu JEuInu un EuneaploluJ alse nu aleJnlprr a.raurnu ?nop p earrl.rpduri

'ttrrlptruul B psJoAuI arferado alsa aprn]tu Jolo.rarunu uarrlrgduri (6
'ItgI ulp al"zqr?n luns x rS . alauuiag (I 'lllu^rasqo

'N 3 DA 'r: I.'o - D. l gcrpe 'a.u|lnruuI nrluad nJ+nau luaruala a+sa I [nJEurnN 
.sI

'N ) q'o p 'oq: qo ^ecrpe 'pnrlelnruo) alsa uarrlinurul 'zI

'N I , 'q'n 4 '(tq)n : t{qo) pcgpe 'g,rllurJosr? alsa ea-rr}1nuu1 't1

N ed rrrrllnuu! ep[p+arrdor4
'go nldurrs nes q . ?2 I".Inl?u InJBIrrnu S ) r;'n alern?"u aiaurnu Enop €l pzrrtose arfe:adc

pls?alv 'rie3o ruarural JotlnIII r?ru ea.reunpe uud sunlu e-s alflnuul ap erfrrado e1

'q 
- D gzealov as N ) g'n aiararunu aJlrrrp eluarayrq 'leJn?€u J€urnu un Bunrap

-tolu! alsa nu aleJnl€u eJarrlnu pnop 
" 

etuarajrq 'rrJpunpe 
-?sralrrr erle;ado olsa €alapprg 'nurfpru rala;e

alalueuela up tf-tpd Iaun 3 aurrllmu o-rlurp orapgJs ap €aapr Trer?sqe ueld ad pclpul rolararrrntr ea.rapgrg (g
'lp+ut InurpJo ap arlerado o pteroprsuoJ atsa ea:errnpy (6

'08FI Inl lnrnl u; srrls rS Epsar(I rrrp
BJaloIIqIq €l lelle sIJJSnueuI un-Jlul Ipnlm insuas nc gl€p erur.rd nrluad arede 1 inuruag (1

'N)"A'D:'D *Q:Qlr gcrpe'a.reunpe nJluad n"rlnau luaurola alsa 0lnJprunN .sv

'N)q'DA'D*Q:Qlopalpe 'p,t.r1B?nuroJ alsa BaJBunpV 'zV

'N f ,'q'o A.'(, + q) t ? : ) + (q + D)pclpe 'pa.l1elJose a+sa Bareunpv 'rV

N ad llrpunpe a[1p+arrdor6
'q + D lelou IeJnleu Jprunu un Jol azar)osB

as 9s N ) g'r araurnu Bnop eJIJo 
"l "J 

aJ€J al€Jnluu oJarrrnu nc arle:ado gldurrs rcur eaC

'alnuau al€Jnl€u JolaJarlnu uaurrlpru elurzardar {...,u, 
. ..,2,I} : *N JEI ,{. ..,?.1, .-.,2'1,0} : N

alsa aleJnleu Jolararunu eaurtf1n111 'El€JnlJnrls alsa nu snds IaJlIe n"s EJJorre alsa aturlinu ap laJls"e O
'eJEurnu 3 ap €aate op p-I?.J€ ur olelar"rdord p11e o rJru aurs u; ppasod nu aleJn?Eu rolalaurnu e g eaurfptrl

'oJaz

InJqlrlnu tS atfua.tuoc utrd rro allnut reur alal ap g8nepe as aJBJ e1 'a1ern1eu Jolaraurnu a1e alcaclse gnop
elac prcaluro] tS a1a1p nJ alaun pluaueu:ad grnlpBal o-Jlu! lr?llolzap ne-s apurpJo rS ayeurp:er alalaurnN

'turtflnul Iaun InJolJalur u! aurpro o rlrq"ls s ap 
"alelrseJau 

urp 1n:gde ny .aleulpro aJor.unN
';1tu1f1nur ale o+uaurolo ap Inrgrunu ,r.r1cadsa.r '11tu1f1nur Barrrrrgrrr Eclpul alBurprec alararrrnN

e aluatuala a']1ntu IBur a.re rturtimu Bnop alal arlurp etet 'g rS y rurr[1mu Enop al€p purg
:?tu.IoJ qns aund aleod as tlJlJeurnu erualqo.rd 'pnrlrur:d rS p.r.ruu rEru ?at uruJoJ qns 'alBurpJEc aJaurnN

'(ZtOt-gqgt) ouea4 addasnrg

ue["]r Ir

JOIAJATIIn

lnldatuo

rolsaJs E

nue ul lE

urrd pzza

lUnS nU a

'aluapaJa

alss 1?]s€

sorlrpnl ';

ur lenlrs l



0t

'I nt Bleta afsa [nO] mppautes eeu6.qn1 'ElsaBPs op 1eP alse 't11rzod Fsuas

E Z I
'aleuoPJooc aP ExB alSerunu

as EJnsprrr op alellun o $ ,rglpod suas un 'aulB.r.ro lgunu 'O pund tm mpxg arec ad p pldearp 6

N InI ts Ff,IrlaluoaS Eare+uozardatl
'JBInnU

lSelaae aulrpd EnopuBur€ u3 urrflnrmr3 nes urpunpe Eo€p pllqel€^ or&IryJ alBml€u rolerortrnu ee1e11p8au1

?r qlErB a4ipmul $ ereunpe ap eg$erado 1s aurpro ep el[e1ar erlq pfuapl^a I4 psnd pm193e1 pSeaey

'*N I ,'q'o'tq > ,D raunl" 'g > o PcePrultlnruug Bluo+ouotr tr

'N ) r'q'D')+q >, +1? I)unl€'q > D gleprrrEunpe Bruolouol^tr

sol reu pleluazard ernlp8al Elslxa ;' aurpro ap er!e1a.r rS p ad alrugaP artlpurul tS areunpe ap agtlerado

arlul 'aulpJo ap e1!e1ar alSaurnu as eO'ZO'IO a1lglarrdord are arec'i nrlsou Inze) u!'atfelar g

') > D El[nzar
blqtsq> o aJeJ nrluadNf r'g'D aorronrluadprrppJlpe'g,t111zue.r1 alsa I e1fe1a11 'eg

.Q:DpllnzaJ,olQISq>o,N)g'racrronrluadgrtspgllpe'pcrrlaurrslluBalsa-e1fe1ag'zg

'N ) r2A 'o ) o gcrpe 'p,trxagar a+sa ! et1e1a11 'tg

:rfglarrdord alarcolplurn are 'I P1€1ou 'a1fe1a: Els?a3Y
-zu j ru urarJf,s lcunle zu tc p8a lpu Im a+sa ru Eo urlR+pxe Ps urar^ pceq '(zrJ lBcap arctII rcur l,Ir+s

elsa rz) zu < ru ,(zu nc p8a alsa ru) zu - ru '(zu }€Jep JIrtr rEm ltrrls alsa rz) zu > ru :rrtelar rarl

aIaD u-rp €rm plslxa zu, ,rtl aleJnl€u ararrmu lnop aJrJo nJluad 'Jgrrrnu lnurrrd ea (oraz) g ad are I al?rnl"u

JolaJarrmu prd pc ?uur€asr4 ENea3€ kosacapard rm aJE ltJnl"u rgrtrnu ?1e a?rJO 'Josa3)ns a+sa nu (o:az)

0 InJgrtrnN 'truIJUr pqg rlS lsaae 'rpunu ruqln un P1sgxa nu ''' 'I + u'tt' ''''Z'I'0 a[€rn+?u JolaJarrrnu

Iru$ uI !c puglgesul t$€aJV '0I 1nI lruosa33ns alsa II nlduexa ap 'rosaclns Im eJe I€mleu rPIImu a'IJO

a[BJn]BU rolaJarunu €a.IeuopJo
'rar+ InuIpJo ap

tI : 0? E) IIIIUOAUO)

lr,,+uD - *o. u'o (I

:allplarrdord

u.D InlqussuY

:trIrJoJ qns

alfe.rado o alsa aralncl BI tsar"trpel 'suas un I)Iu EProf,e as I nu 00 Iallerado 
'O + D

.,.,uD : *(.o) (g :o * q'#:,(*) tr'.u-r' <tt',u-uD : 
# r, tuQuD :,(qo) (z

col nv .1pa1nd 
uln+uauodxa 

alsa u t€t 'ttJalnd ezeq alsa 3 aJeJ uI aralnd ultrunu II

dfr - ur, :laJlse '*N ) u'rro u ap rSnsu5 Ia nf, D rn1 psnpord Pzealou as *5tr ) rr nrluad

'N ) r'q'tt 7'to * qo : ('+ q)'
pcrpe 'areunpe ap erferado nc lroder uJ P^IlnqrJlsrp alsa ea"rtflnuul 'g

ealelarrd
'ea.rBunpe nc lrodur u! Ba+e+t^I+nqIJ+sIO -ord ap gl€p alse g ad rrlerado pnop alal arlul ernlq8al



'o: gD r)unl? 'oraz alsa q ,z rrrolce; urp Inun EJep
i0> qo rrunle'0 < g'0 > o nes 0 > q,0 < 12 EJBp

20 < qo rrunle '0 > q'D grep io < qo rcunle '0 < q'o gr,ug.'snpo.rd BI rolauuras u1nBa11 'e4

'(1nuau Jprunu un-.r1urrd ea"recgrldrrrls) Q : D rJunle ,O 
* c ,rq: ro ,Z ) t,g,z gceq

'(eauaurese ruarrrJa+ lop B BaJaJnpatl) q:r rf,unle,c*Q:)+D,Z)J,q,D plBO .zd

'earrflnurug rS eareunpe nJ g1lq11eduroJ a+sa ealelrp8g
2q-)D 'c*g:r+" rJunle'q: rrgJ€C'rd

II

:lsoJ n3 a}€rpnlsatly

'O : r+ ("-) : (r-) + t :ea1e1ar:dord nc
z,rn1 lnsndo lrurnu 'z> @-) Inluaurala Elsrxa 'Z), af,rro nrluad 'asndo a+uatualg 'rv

as-npug8npPts €aJsaJ" u1'Vad rS gzearlspd as g ad alrqele^ arrllntuu! rS areunpe ap ropferado alrfglarrdo:6

Z ad rcipfe-redo a1[g+alrdoJd
'gu nrpedsr $ q + ? a+"+ou r8ar1q alaraumu

Far+oU aJalrmu ap (q'u) nldne 1n-ryJag Ezerrose arue uferado Bnop \ul;rs Z ad ea.rrflnurug rS ea.retmpy
'Ut q O uI ap nes b zlZ 

"I 
sp eaxafrrrl e1 $ erppd un as nrdrem.rd 1my

'ero+saJz rolasndo e $ apmpu alararrmu p8ugl ad e[uazard ap ]uof, pugrrj elalp F
g3nepe as aJEf, e1 oele.rnluu xoleJarrmu uau[purug rS eareunpe ap a?nry]srles JoIaf, areprms nirpuoa aJErraA
gs uraunduu aI €rorp) 'r8a"r1ug Jolarorrrnu eax[1rutr4 $ eareunpe 'rrNerado Enop ep nlquesrre un ap ElBp am

Z \q e FJrrqaSle ernlrnrlq
'aanXeBau FarpI alarcrrmrr oacllemaleu almrqo Iou IaJ1se leeJf, nS

"il: D + ("-) : (z-) + o ag[glggeBa urrd lruqap ,a- 1e1ou

Inrgrrmu'N ad ap eaJeunpe ne poder q tr r-ftI psndo lflrrnrr ure rJrrnlts '*N I D EfieG -asndo a.raun;g
'{''"Z'I''0'I- '2,-' '' '} : Z, tBar+uI Joleraumu eaurrfpm e1 5g rrmrfpm 

"aJapulxa "l 
snpuo} ne (ernlerad

-u:a1) g:gzg nes (u > q 'N ) q'D oq: fr *r rarlenra ear"nlozar aIalIE arlurrd) pr1+eua+eur ernleu ap aldeg

Z tBar+uJ rolararunu earurllnlN 'Z'Z'I
'tA * q IS 0: D lr:rzrurt (6 ru1uad ,pugrdo

-xa) al[n1os o uglnd Iaf, €Irneap+o1u3 apasod ES arualqoJd alsae aJef, r[ araurnu ap rmrflnu Jo]f" earean
sndrnr e-s eaaf,e ag 'r$n1os nu nBS ?rurp€ eualqord alsaf,e g IS D InI alfnqlr?E aluole^ pdnp pr E rasqo aS

i q: fi,D a.lee ru1uad N =) 
4 +ualllala un pprxlA (7

L g: r + D ar"f, ru1uad N 3l rc TuauEIa un plsrxg (1

:aFrnl?u rolaJarrmu
uun[1nm 

"arapur]xe 
undurr a-rtsf, aualqord pnop 

"lillrroJ 
1od as N ulp g $ D a+uarrrcIe pnop nep as lm(I

N llrut[Inru rrrapurlxa €a+elrsaJo_\
'pnrlrzod Exenrros Itrrurnu o Arlour lsare ulp aree ad rg] nlda-rprmas prymlrede pap '(O y-oFlro eldearp
ef) O pl eldearp q a?en+rc aterroprooa ap exe.ad alcund Tellose um-al alemTerr Jotralarrmu E) urE Jasqo 1q

"Jla (: VO arur nrluad ((Z)y *g+ou IS F rnlnptmd Espsqe nes ElEuoproor alsa Z) y Ffcund p:<e ad
uramose t 6 rnlrugurnu iT : fiA aree nrluad ((1)4 urarrcs F .0 rnlnpund Esrlsqe rres 

"+euoproo] 
atsa I Ec

aunds pul as) g:<e ad 6 p1*tmd rrEerlose rI I rnln4qumN 'g1dea.rp ad g plcund mareose rI 0 mp-ryunN

as EJnsE

tSelaae a1

pr ?13r"

sof rcru 1

aJlul 'a

'zu ) ru

alsa Iu)
alal urp r

JO[aJarun

0 lnrgtun
prrS u1 9

erleradc

'*rD: u

lol nv

Iord ep 1



u
-e^rrpa alsa 

- E) lEIpauI Plelsuo) es lro

ZI

'leuorl€r rErrrnu rtole)€ n"o 
"t:rfifrqDa 

rlhe{I pnoP rcocl

'- 31f3s4 aJIJo nc Plual

'd,u: but pr€p aluale rqce luns pr rrraunds 1 '3 u[e*+ rr,oo a u.l,
u

'; Ieuoller r9lunu rSelece pluzardar

*" 
(#) elgicer; a1eo1 'eaua.,as€ aG 'o * u 'z) u'ut'! agcery o Eutrmesug 1euor.ltr ryrnnu un Im{I

'(p5e-r1t4 +tFpdu4
pog e rlrpd atpJ uI Ecr-pq aJea lnrolrrunu : u rer 'r!.rpd ap lrupumu Eclpq ar€e lnro]qrglunu : ru) olfaerS

elSarunur.3.pr* '{O* u'Z)r'*l#} : 
" 

nc ppBaPunI€aElIuSop rS foncEq"}oualeuorfler

roleJerrrnu eaurflnru pgirrza.rdar o attrlpru giseecy 'arfnlos pq1? Fs 0 + o 'Z ) q'o 'g - so €urroJ ap

rrfenca are3 u! arurlpru gll€ o e1g rrur|1nur ?arapuqxa rcap eundrur ag 'a1|n1os eJe nu ZWt, - zg etfencg

Z $mll1nru EErapul+xa Bo+ts+lsaeahi
'fu aluuorle; tolaratunu eatll1llnp\I 'g'A'T

'c1le '(Z-),v urarrDs rS 6- eleuoprooc ar€ 7fl Ec uraunds 'Z : tVO arua mluad 'O lnl e8u91s

el l€nlls ry lnlcund pxe ad urorcosE rI U- mlnrgurnN '(I-)7tl lrrar.rcs 15'1- eleuoprooo ete ,A plcund pc

uraundg 'I : ilo a.rea nrluad IS O 1nI e3ugls tsl lEnlrs r71 Flcund gxt ad uroleos'B 4 1- arle8au mlnrPurnN
'O $I eldearp €l ?xe plseam ad axenlrs +uns " ''g 'V '4 e1a1cun4

'prr11pod €]r€fiiras o-lFirnu rft, ar€J ad rp] E)GItras

ad a1en1p "''g'V'n'O eplaund urrd ap.rnlzu alaJalrmu rrs a+€uopJooo aP e>re ad leluazardar ruy

z \ry ts Ef,lrla{uoa8 ?arts+uazarda?I

'-Z ), pJBp 'tq < cn r)utl}? 'q 2 t-r PeeP

l*g ) ;r gcep 'eq > ,zl I)trrlJP 'q ; zr PreP

:laJlse pzealolduloa

as epler arr[lnurug nrluad rer 'yrpunpe eruolouoru pzearlspd atet'V ad aurp:o ap arlelar o alse ! e1[t1ag
'lsrl < llol ^*cnp 

zu > ru prya -Z ) zu'tu {g
lzu>Iu nun?e +V)zu'-Z>tu (Z

leareuopto ar"J as ulns +nzpl E-s puBJ N :) ztl'tu (1

:IJnzei IaJl leln3sIp ap +uns I3ilnn€ 'zu * Tu '2,) zullu Fo"(I
'0 > 17 paep 'r- I _ ,-,
o<D p)€p to J-t"l

arle8aueu Inrprrrnu 'o m1 lnlnpour n€s E+nlosq€ BaJ€oIEA uIIugaP Z ) D aolJo nrluad

$ar1ug "rgunu rnun e Rlnlosqe ea"r€ol€A 'rBaJ+uE JctraJoIffnu EaJBuopJO

'e,tqe8auau r8arlug Jolalarrrnu

earurfpu {. . . ,2,I ,0} : +z n3 rer ,aa11e3au r3ar1u1 rolaraunu eaurrtpru {t-'z- 't-' " '} : -2, urp}oN

'lpJn?€u Jpt11nu rnun e arelnd BI rr.rycrprJ InzEO 14 ec alSaugap es Sagug ryrrrnu Inun ts a:a1nd 3I sorealp-rfl

'3a.r1ug rpumu tm alsa 8aqr4 eraffirur Pnop 
" 

efua'ra31p U Fi[ Inuuc qt

i



8I

zl- 6002 9002 8 ! z ?,+D z+D r+"
I 8002 9002 L v I^ " z+r't*o' D '

t ' { +p +1, ! qr a+ere as ps rrun +r,{ >o^ r |+BruI IaJ}sB *N ) "r ').p.).g,n .;ceq J a+)+D o ^ a )

: r'#, I p, aleJe as ps rrun r, '1, f, ,urrllaJls, *N r p 'r'q', Ecec \

'OIoZp gsasl1a.rd as ES ,. . . np. - . ZpI7t,0 : L pJ€O
Z

'Ellqlt)nparr aU Hs 9:+ eJlcu.r; lp)u1 IaJ+sB Z) q rnl ale rrol*,,. 1a.r1 1|eurur?+acl l+ttz
'EIIqI+Jnpar a+so I-Li t,1r*{ orBJ n.rlued Z)q rnl al* rrole^ rerl rleu*ura}ao

t+tz 'v) --j- +93uJ IaJ+sB Z) 1 aurruralap os ps
/Ll.\ , t

'r: 
,,(;) 

+ec,,l IaJlsB -- aleuorfer araurnu E+slxa nu Fr IIEIFTY

'a+uale rqsa ,1uns ? ls -j- ,lllre.r; arer n.rluad Z) r,lrfeururralag
q+v' .t+z r"

'Ellql?rnpar olsa a erlce:J areJ nJluad *N ) u rnl a1e rrolel ra.r1 rlrspg 'ILL'

_,,:, r,.. : .;, ; 
,

'9:to: i'' -

Irap'7+g.I0?:6002 rer'2: er'q:?u'g: Eo'Z:zo'l:to ulp ls (fggzf) 'O:lpr ueA.rJSqC,.u
I

'600Z71 1\p71.ca.rd rounle ("'uD...Zp1o,O: L. pf,eo
U

'{t'z-'I n -
IoIB aCI '{g'g-'I'I-} f I - }tZ BrEp ptrpe 'q aplnlp I - qZ pcep 3a:1u3 r€rrrnu a}sa erlre:-- ti a _N-

,Z) !---Jb e1|cu.rg arBc nJluad, V> ry aururra+ap as Eq q'
'': 

"(#) 
"'o' # Pls,*a nu Irac 'atl;t;';-

'I: (u'*)lt gcrpe'u lt'* lg p, lnur[qo uV 'Izg - lt ]gruI lo1tsaZ f ruE?slxa pcrpe,u I
IS zu lt IrrE ap:er'(**) 'zr: [tug aur,rap (*) ealelqe8g 'Z) rt-u'rutrE: t.r"l al.{ '*lt €.:- / 

.L,L 
\

aur[qo as I - (u'ur) urn3 '(*) 'zrt : zu Ri,l\zar, : 
,(a) ",o 

'l : (u,u) Rt uraundnsa-; :
/u\ u

'r: 
,(;,) 

+eaul IaJlsB : apuorfer araurnu R+slxa nu Pr llet-B,v
'g- - u :rre acl '@Z + g)t : @ + dV ealelqe8a urale gs arnc.;:- .--

'a+ualu lqra agqs Z 1s T# 
a1r1fce.r; ec n.rluad Z)uaurrrrra+ap as ES

'snlJxa a+sa oJaz InJollurnN 'oraz nJ le8a prolgreurnu nJ arloer; acrJo nJ Ij:
g aleod g 3ar1u3 InrpurnN '"rall€ eun olmlrlsqns S 1od a1g ".. : 9 :9: I ,nld-axa aC .arp- --

9VZ Jolararrrnu eaunfpru uI 1o1 alnutfuoc luns rol eare)r qdure urrd alnu-r[qo blac rE T In.tolrurnu nJ a-: - ' - -
c

' j c.rr., 1uuo1[e-r InJgrunu plurza:dar 'a1e1r1uer :--- (r

plurzardar arec 'a:ergqdrurs nes ar€)grTdue urrd alnurlqo ( '?'+';) alrfcery a?roJ 'a1dur '. -

-e^rqca €

.z)tt / qt

\a
1so; e rlr

alSaurnu

rolaJaurn

utenca a.

ql 13n1rs

uraundg

ad a1rn1

as eln3ar

ter

eeurtlnu
'leJnl€u



?t

l€uor.lsr t'" 'r-ilo'to : o

EcIp .rcoz aIIcE{I o

'Epuolrad atsaunu os d-o' ' 'z-ot-o a{Ic aP pdn.6 
"p* 'r-,ffi5 * ooto' ' ' r-tolo - o

puotfer InJpurnu plutzardar $ '(d-o " ' z-ot-o)'ooro " 'r-stotto - o

BruroJ a.re pldrugs pcgpol"rad E+Iugul Rluturraz a1[ce"g g
'IrnoJaz

ap areSngpe urrd pltugul PFruIJaz arlceg o eJ Pl"raplsuof, g aleod Ptlug El€urrcaz arlcer; 6
+ *+ * +0,,+oI' rn+' + {or' 

5to 
- n

t) e)az €zeq uI gleBa alsa IS '' ' ' z-ol-o tortrn ' ' ' r-lo1trt - o

:BrrrroJ are E+rugul EIBtuIJaz atI)BJJ o
.gql+...-; z0I + 0I +0D+0I'rp+"'+r-{0I .r-1o*q1l.qD:'D
d-DT ' z-D' r-D' "ru] ' t--rv' 

,{naJazez*q

ug gle3a alsa rS at;rf, luns d-D'"'|].-D'ODrla'' ''I-'!D'{n apun td-D' 'Z-oI-rt'OttID"'l-'trtlo - 
p

:BIrrroJ 
:;gB 

Pl1uU Elerrrrraz a1lcerg g 'preua8 InzBC

- - tb e ZVE: 166 + ZVt,: r - r00I araPprs
6I

urrd rcre ap rer '(gtr)'gtrg : u00I ua,re rS (qf)'g : r ruglou apun '(e7)'t : eD0I ,rrlcadsar F g/f - zb e
<+ t: zb6+ t:zb-zbol nes (g) 't: zb0l :arfeluaurn8re ?ar?o?Erurn ne Iralrf,s alaurllF'1de; aq

.9q: ry: - 
ou9.-: (qr)s'g:tb 'i::: (g)'g:zb '1: T*0:n'?-:'u 6I ZVt t-gtt I u :laJls€

nrzeururB u! lnzp^ E-s urnc eSe pzeapatord as aJeurpJo alaf, pl aleurlJaz apr[ceg €l ap a]aJ] e nrluad urnf,V
.(t trln - pcrporradau alred o plnBrr,t pdnp are) pp8rrl pdnp letpaurl Ez"arrrrn nu

(q7) epeorrad acareoap 'Rlxlur gcrporrad €lerur)az eareluazardal are tb ellrerJ ret 'p1n3rt.l. gdnp lelPatul

?zgaruJn (6) epeorrad alaleoap'pldrurs pcrporrad pltsrurf,az areluazardatate zb erfcerg 'IJnoJaz lsal uI rel
,alrlecgruruas a{rf, ap }lug rgrunu un pln8rr,r pdnp pug,te 'E}lug Elsrrllsaz eareluazardar are rb €I1)llJd

'tb rrtleadsat r.S zb 'rb

aleuorler JolaJaurnu al€ alBrrrrJa z o[.Jq+uazarda.r ]sarunu as ttrtirgdruJ €ruJn u! alnurlqo alerullaz alulaerg

'(qr)g'o : eD '(t) 'o : tb '9'o = r'
IaJlsE sp"ogad pugzqtln asIJJs n€s

"'gvgvgnt'0 : t[' ("'t"'tt'0: zD'g'0: rD

uraurfqo

rs arrfrpdrul ep Inu+I,oa1e pusctlde plerurcaz erfaer; 
.rdrl;;:f:T,nttlr; ":, ::ilj;L:.::Xj 6I:., I I

'€1I3 €I EIrrroJ o eI ap

araf,orl ap Faparord urlurureau '(Erlpolrad plrugur nes E+tuU) Eletutcez elfceg ap EurroJ qns (z

,rn. ( " ) preulpro a1[ceg ap EurroJ qns (I :aruroJ Enop qns eluazardar aleod as leuorfer rPumu ufl
\ul / ^

Ieuorl€J JErunu rnun eoJe+uoza.Idau

.r > 6002,6002 > ^.r +800u > L00z >9002,...
B00z I L- L00z 9002 9002

,L- , 9 > 2 ,y > q > 9 's4(-: 999! . 8002 '' .y- .9- -g If,unlv 'lnsnpord d ald 'alfecrpul
g. g. V T. Z- T I BOOZ LOOZ E Z I


