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CAPITOLO 1}

I NUMERI RELATIVI

* Introdurre i numeti interi relativi. degli interi relativi e successivamente
all'insieme dei razionali relativi.

* Definire i numer razionali come in-
siemi di frazioni equivalenti. ¢ Introdurre la struttura moltiplicativa

* Estendere la struttura additiva dall’in- nell’insieme dei numeri razionali rela-
sieme dei numeri naturali all'insieme tivi.

Gli inferi relativi

Nelle scucle precedenti abbiamo gid conosciuto ed impiegato i numeri relativi:
ma l'argomento & cosi importante che se ne rende Opportuna una ripetizione
ben ragionata, anche allo scopo di formulare in modo preciso le proprietd di
questi numeri.

Cominciamo da una situazione concreta che ci & familiare.

Supponiamo di trovarci in un punto ben determinato di una lunga strada: per
esempio sulla via Aurelia, alla periferia di Pisa. La posizione di un’automobile
che si trovi sulla via Aurelia non si pud stabilire dando soltanto la distanza dal
punto in cui siamo: se si trova, ad esempio, a 3 km da noi, pud essere verso

‘Nord oppure verso Sud. Anche uno spostamento pud essere compiuto verso
Nord o verso Sud. E utile una rappresentazione come questa:

Qui abbiamo disegnato sole i punti che distano un numero intero di chilo-
metri dal punto 0, in cui ¢i troviamo. Ogni numero ha sotto una freccia che se-
gna la direzione — sempre rispetto al punto 0 — del punto rappresentato, Il punto
0 puo essere indifferentemente dotato di una freccia a destra o a sinistra; o puo

. L 6B EBRA
{E-B[ﬂélﬁl[&©ﬂﬁlmﬂ&ﬂn®[§@mm ALECGEDRAALOEERAALG®ABRA




-} +a=()+x+r

OWEIABDH P 301 ‘v 1p o180d
-do[ ‘oidwass pe ‘oweBuni88y Hengn rowmnu anp BICOUE OUOSUSMO 1§ YIS
T IUIENUS Pe OISWn 0§s3is oun opuafunidse sip omao q "CISWNY O$53)S O OU
-08 Y0P "FENSN LISLINU 3np OUOS (OIqWwr OpuIas) q 3 (Caquiaur owmd) X + v
YD S9IP © EWHDS SUCIZE[2I ¥] YD AUEPIOOH B DOUIENRUT] "SUCIZOU dueyod
-wt gisonb arapuaidy p suotseano fueae nid owsrae ‘onbunwos :oou eBan
suizonba AUTWIIY [ "BIIA €IS BNHOS ezuen@ensn,[ sy opotu W AIEUTILSSP
OWEIQQOP 3TO DARE[RI OISNE UN 3 ¥ ‘PeuS0sse 1ANS[AI AN OUOS ¢ 2 » 3ADD

(N} g=x+v
BUOIZEND3,] BIO OWENSPISUOD
"30231] 3ffop oud
~0s1q Qid OUIIAE UOU JSO7) "CIOSSE JIOTEA 030 [e wueAep — ouBas 1 opusyswWw
Suamraondiuss Muos oUUERIISA AR Towmu 1 ‘anbunp ‘opowr osanb uy

s-=(¢)-=7¢
ordwass py ransod waw
-nu puapuodsiod 1ep nsoddo 58 ouos gaypiu MIWNU) eNSIUIS € ¥10001) B[ UOD
HSUmu | 51 suasald ourana) ‘00N OpusIas U ‘OWEARISOUOD 8 oy ‘Trm
~EU [IS1UT S U0D BUSPIUIOD 30000 mays A8 mm € areaapisuco ouessod 15 (osaz
Of U02) 1ARISOd LISTUNU | YD OO UT 2JEJ Ip SUOAISIUT ENSGU B[ SUSpIAs g
- T
ofonfm¢ '¢ 1p oBonpuy ¢ anbimp curareanog ‘wswinu nsanb migsod LN ow
-3R(] "(BNSIP OsISA 01dUIASS PE) ISUSS S0P [Op OUN UT oAl OUUEY,] 24> Uaienu
ranb sod eoay B ‘oBon ourud uy ‘olTENOqY “TANE[a waurni 1 arpjussaidder 39]
OpOwW [3 suorZEddwas vun oref 1p ansuwtad 15 ogsodio 1p suozriado EISING
v = (p-)—

FOSSNS OIDWIIE [ 3 -orswnu un 1p oyseddo,ap owoddo,] anjouy

(€)= () om0~ () () - o pv
0=v1+o-—
Bl 1S “OANE[a OIUEMNU
1sestenb un 3 # 29 sy oreEp q "0 315552 gIA0p ( 1p ooddo | fajusuneigen

$=()- T=(9-
'o1dtusss pe — oufas (o0 BIEOIPU JUSIA BSsD *ep0ay Bep
0SUSS [1 SHUSAUT S 7] UOU ‘OATIEf2) OISUmu un pe greondde osedgo suorzead

=0, "(Hswmu anp 3FJ0AU0D YD SUOIZIPPE,[[op EZUDIBIP B) OISWINT OjOS U N8
s0st8e aup svorzeradoun 1p enen 1§ orsoddo p auowzerado,] ero ourerugag

p=0g4+0

BN 18 “OANE[RI Or2mnu Isersrenb un 2 voo OpUedIp ‘Iyejuy
'(0332) § CIBUINU [T 2 :OFRIDN[EL} TOSE] O] ‘OISR IswsTenb un pe orewwos ‘o
QUSUWSS UN Q00 "JUOIZIPPE,] I1ad aqtion Ojuswae Un SIS YD OWFPRON

"RUOIZENSOLP B[ CWSTEP U UOU grad 3 NUIPFAd ONNI j2p oueyns
-I1 9552 ‘ENa1 B[S nuswEisads [Fe ourersuad as B (eIintey U fFep owors
-Un) fy U1 ouoB[ea 2552 SUYD ONEJ [3p OCIUOY OPUALY) o[essuad uf Sfensowrp a5os
-2 puossod 'mejoonred 15e0 UT ojEdgILA oureqqe eI aup ‘maudoid Msandy

T+5=T=%+%¢
. 1OSED |3V JWOD ‘DUCIZIPPESP vapmnuios vaud
-o1d e sypue s[eA wanpoossy grapdord el OJEdUISA OWEIAE 0SED 01sanb Uj

T=(T+D)+% T=7T+(7T+%)
roidurass pe ‘e 18 S0 oweRoN

“(BIO09JJ BZUSS 3 ‘owWx
“EIPI0OL ‘DY (0X32) ) P TWIWIOS OANE[IL OJIWNU I ‘Ffendn ouLs INjos
-5e [30fEA | opirenb 240 JpUITY [S) HNOSSE [IOTEA | BIY EZUDIIIP e
afendn OINTOSSE IIOTEA BY P3 OIN[OSSE 310Tea uE apresd nid [ap eyanb
SWI0D TPAP BEIDIIY B] 1| 342 oJ3wmil 11 2 ¢+ » exofre ‘o)soddo osuas
O S0P 33033F 3] OULFEY TATIE[2S KaJUT LISWINY 30p 25 IHNfOSSE [Jomea

. PP BWIIOS ¥] CN[OSSE SI0TEA HTWFOD BY YD 3 OSUSS 0FSIS OfI9U LI0dUe

FIRHP BR02S] B B 3> OARF[RI GIANUT OINUNU [I 2 4 4 # BIO[[E ‘0SS
05531¢ O[[PU NI III2IY 3] OUUERY ‘g ‘¥ TANE[3 FANUL (WmU 3np o§

e[ofa1 MuanSas e] arep owers
-sod suosnpucs uf *(z = € — § ‘asoidBew Tep 21ounw [ 'HUSUIRINEY ‘opusen
-10S) ANJOSSE. O[eA | BI] EZUAISIAD e[[¢ 2[endn 3 ay> OIN[OSSE SIO[EA UN BY OIR
-[nstt 1 2 ‘oynjosse a1oTea ut spuerd nrd 9 YD ofjenD 1p 08194 T S[RA2Id ‘oARTNUL
9 SWOD (05134 0§58 O] OUUEY UOU NUStEIsods sup | 1durase anp uppn 8N

‘ouBasp [t vod idarass psenb mm MIONUOD OANE,T
T=C+T 0=%+7 T=7+7
UCRZE[RX ajsonb Ip OJEOYTUAS [ OIEND BINSH ‘BISIULIH €SSHS B[V

T=%+%

IOLWAIALIS BIOY
. “un| € P 'pION 08I2A BIOOUE ‘O]
-uaurezsods cun jod 9 ‘W 7 Ip PICN 0SI3A OJUDWEISOS OUN SRISUTBAISSS0ONS op
-u2doIod SUSMO 1§ YD oluaweseds of wussaiddes '€ + 7 ordwsss PV uoz
-fppp ] S[EITIEU ojjowr suorzesadoun oucosuadsns 1 nusweiseds [H TApYRI
HSWNU UG J01D “B0J) 1P REICP LAWY UCD NESIPU 31388 oUossod (Png Osraa

amddo ‘pIoN 08194 BuawrEsods) epens BNsou ] oSuny gruswpssads 8 syouy
‘|2 | voo BIpU
1S # QISIONY UN [P OINJOSSE SI0[EA [] ¢ CIN[OSSE JUO[BA JWOD [qUIENUD OUUEY ¢
<] .md *ordwssa pe 0sm0ssy aL01Pn ONS ON2P SUSTA 21D ' 1P OTUSTIS]S UN 205 ‘01
-SUWINY UM STS[NO [§ ‘B0 B] OANEDI OIS UN PE OPUSNIOL, ' 7 OJOqUIS [02 ot
~AISUIIPUT SO SWSISUT N OUODSINMPSOD [$$3 aHp1aL LAJUY ISP OUOS PII2I] ¥]
0D AN [ *ouBasip ONSOU [9U ONE] OWEKIIE JUIOD BOIAI] BZUSS OULIDS 215883



¥y 4 B a = 19

"SWOD GUIBIPaA "OIBISUNUD OWIBIGAE 2D
gaudord ange of anm vp cwsreuoider 1p ,.od un uod ouconpsp 1s aotad 2831
-UmIos 212882 ouossod ojsoddo,[[ap BPIUN] 3 CNNAU OIUSUIA[[[PP BIDIUN,[ YD
allp oulzlpusul QR ve) geluated en g comn ejored €] B p2 €4 nepunua
189U 3 CImIou BIAR (7 OIN1 OPEIS|EW BIOOUE GUOS SU 90) O1USNE SIONI| Uf]

A €T
‘1A [erzuassa gsudoid aysod aqep puswnu nusisul 18sp wouderd saneayruss
aque) auapep ouessed 15 3wWod 1p oxdwasa un cuos nuandas gloudord 9T WiON

0=p+(r-)=(r-)+v
P> 21e}
- ‘0J3WINKY COFUN TN 301D ‘ofsoddo (0dn) un 3,0 ¥ oJaumi 1uSo Iag

P=pt+Q=0+#
. sanbunp
¥ 1§ "0 OIIWNY |1 DUOIZIppe,] 2d o.4nan opsus@ (0510N) Un 2)SES

v+a=q+p
soagupneos vlowdoad eqap apod saozppr,]

D+q+e

saruased vzuss areorpu gnd s ppuappe (tid G) 2R p BWWOS B] IPUINE) ‘OIENNS
-I OISSPW [B CUCONPUOD TUORZEIRIdIa asIsalp a1sanb aya so1p 1 zAnemOs
-se gaudond ¢y ‘suaqas (2 + q) + » amddo 2 4 (g + ») swoo opesidis ow
-essod 9 ‘g ‘p UawnU an 7 ouongas IS N2 UED DUIPIO,| OJEINENL] ITMSE| opua[
-OA "ospoard oyEdIudls un BI0IUE BY UOU (OIED OO SJUSIUBARINH] SYIUS])
2+ q+v ojoquis I ¢frad sgpuappe anp Ip osed 1 Jad O[OS SUCIZIPPE] i
-IJap OUIRIGCR 10U U2 CIUOD TIapur owrelqqop ‘elaudosd eisonb anden 1ag

(2+q)+v=2+(q+ D)
50D dwrdss 18 2 ‘vagwprossy vivadoxd eqpp opod suorzippe.1

sosad opow uy puasasd s1aus) ouraia
-op 245 ‘plapdord nuanfas o1 ouuey osoddo 1p o sumzppe 1p worerado a1
—

W areorpuy Jad mm > opsoddo) ml 2a28 15 O1dwass pe JUOIZUSAUOD 555518
af ouongos 18 3 ‘(Esoddo 1p 2 sucizippe Ip woizedo) eI 1 N1 1ad onop
01Ul OWEIGE YD UoJZE1ado 38918 3] CUOINPOIN 1§ IAUE[I [[BUCIZE] [ Jod
“TANE[2] [JEUOIZET USWAU [9P SMSISUL] P U0D OWISYSIPUL ‘BRSL BUG NS
nejuasardder 212853 ouossod oUD ‘W el JPHOIZL MatUMY 1 OUOSUSNC 1§ LD
118 Iod ouvy 9 1S WOD USWIENESD ‘EIODAIJ BUR 1P NEIOP 219583 ouossod euoIZer
H2WINT | SY2UY I[EUCIZET USWNU 8] notzeiade awod fuoizesado syanb a1e19p1s
-uoo owwssod uoizZed) o) areondniow e o areunucs e oyzreduwn g1d oweiqqy

(4]

.Aim.m,& oo 1
LA

€.2.1 € NHW

ooy 44 P22 ) 10D aIapuios Je) ond 15 § 03BWING T ie =t — =

’ A 00 ow plotIos T € 0 ! “ ST OT §

S[eUOIZEI oownU [ U0 aresymuspl ond 5 ¢ olawnu [ ‘oidwass py EUOZ
-El [ISUINU 1ejcoTied SO0 NSiA 13859 OUO0ssod psilll LSUNU | “3JUSW]BITITEN

"S[EUOCIZE] OIDWINY 055318 0] aleiuasaiddes sod S10AIp OGUIS WO nuaesnbs
mwaw
TR [ 11

9%z
SIISISUL] “'52 PE ‘OW0D) NueAinba ©I0] B1J TIOIZEY 1P SUWRISUIL UN 21D OWHI
W =5 w

0IO] B TUOTZEY 2] OWIISIDPISUOD [PUMY) JPHOIZOL QLUiHN UN D ﬁﬁ

2 35 yuappmnba ocuos e [uoiZely onp ‘a[enuad godar rad ‘s cweiddeg

4w “(nqeqoidmba ouels PEIULWL[R [SED | YD
auduwas ossounITe 128 NS JOAIOAR] OUOS 1SED 0INEND 95 SU> BSS:S Bl 3 BIQE(
-0ud €] ‘313 NS [[OASIOAE] QUOS ISED S0P 35) NUSfEAInba UOZEY IP SUOIZOU B[ fad
9)UERSS23IIUL O[SPOW! UM 338TUI0) 13 BlIiqeqosd s[@p o[od[es 1 ayouy “(red 1os
BSIAIp BLIO) BUT 1P 12zad omenb amnddo ‘ured an uj eszalp euoz gun 1p izzad onp
:oidurass pe) ezzapurd8 esso)s run 1p suciziod pumsopow ¥ areyuasarddes

ouossod asss wuarpmnbs 0107 Bl OUOS W “m sWo> ToZel] anp ayd cweiddes
0 # #2 PO MeFMED BIUL OUOL # P # 3A0D
)
w

odp 12p o[oquuIs BN SUOZEE] 0P IS

DARIPPY BINKAMNS JTAHD]OJ (FPUSII |

‘ogsoddad 1p sucizerado § 3 SUCIZIPPE,] OQUEISE] 1D [3UCIZENICS 1P UOIZEL
-sdo,un aunpeny) Ip cuSosiq 9,9 UOU 1ANE[al Bany lap odures [gu ay> orepp
SI9$SS DASP B QUOIZEINOS E[[AP 010U C[OquiEs |1 U0 OIEJIPUT ELIDA OIE)[NSIT
1 1500 {y—} + ¢ 1p oSon] W ¥ — g od Ul BIOP ‘AIDALDS [P OWBIUSAUC) ‘TANE]
-a1 pawny 18 opuessed aTamo Is ayp o18feues ossoxd un 9 osonb 2 2UOIZaD9
ezuoss a1e] a1dwas ond 15 suorzeiado esanb ‘soaauy fanejas paunu p odured
3N "(opusemos) ¥ pe sendn ‘nid fenm ‘o *2momBiew 3 (opuanumur) g opuenb
ojos aserduos ond 15 avorzezado esanb py SwsU[[aN (g € 2reaie 1ad # pe
eourw ojuenb [OWEIPUEWIOD D) DUOIZEINGS €] 3 L't B[ 2AJOSU SUD auoIzeIado,]
‘R “HEINIBU [2)UT [[FOp SWDISUL[AN "BIEOGHSA BINSY 1*| auolzenba jpumb 3

g=@-)+q+v=[r-)+q]+»

TRARINL 1S |°] E[[oU x 1p ofonj w (p—) + g OpudNINFOs YD
OIISUOUI [Ep ‘{*| dUOIZEND3,J[9p FUCIZNjOs BUN 2 (P—) 4 g ‘AdWEAMJH

i-=(")+e=x
otrglaol ¢— opuafuniBe '¢ = x + ¢ :2 auocizenba] a5 ‘ordwass py

(v-)+q=x
owelAoa g = (w—} + v ystod




2wiquv=(21+q v
FIMS 0D ‘DU
-orIppe e onsdsis suopzesdnow efsp AnnqLasp warxdord eparea
]
20 1 ‘BT HOqUIS P OUTL THOD FNUITIICIIED
-02 ayd vorpu IS ‘omaapaa odod B oyp roorfes god ‘v ip oooxdpaz o
1= aﬁv = -U_. n

DD I[E) B IALIDE IS YD
‘oxrmmu un 301 0301dpPag (oofum) un vy 0 BP OSIDATP oX30mmu o

V=p.[=1-8
=anbunp ey 18
I W2 BOFPUY IS 1D ‘0NNdT O1URTIR]R (GDM) TIn Y auozeodnjom g1

v-g=0q4-v

es5a3dsy 1500 “‘eaperOUIO) ¥ondoxd vy

(0-9)-»=2(q-7)
7500 owrpdss ¥s Yo ‘eanemosse yodoad e

onetzrut g18 oouspa,| opusnidasold oweuodss atp ‘nuepodun meudord quangas
3] BY INOSSE [PUOTZEX HSUINU [2p SWaisul, [j3u suoizedndijow ip suozetado,

L_9_T ¢ £
I=<=Z.-myu = 3 = 1p 0ooxdpas | ‘oxd .
| 5~ ¢’z &Em N:u 1091 [t ‘oidursso py ‘I crens
-H 3100 gp ‘01ep ownd [t 3ad creofdnjous “Syp o1e} [ep ojugep ‘ccodpar un
= OfjNU TOY 3[EUOIZE! OIIWNU US0 ST OWIEIPIOST mm = mm :oydwass py
"HOIRISUNU Top opopord 1 sioie/eumu Smod & Uo
-RUNUOUSP fop onopold [f aroyeunuousp 3WCd ¥y [UOTZe] snp p onopold suoiz

. -EI} ] 3D OWEIPIOY "RN[OSSE [[EUCIZEI ISWINU 5P SWIISUL[[2U enopony; i
FIE)S @ SUOZENANIOW B[ SY2 Srepiodn 2 onarpul ossed un orej auo0o ‘ound
osanb v ‘suozvoyditow ] :a[mULUREpUo] edlqase suozerndo epucdas ] 1N
-E[31 [[EUCIZES [P ) SWSISULOU JUNPOIUL 210 OWEIH0A ‘SUCIZIPPE,] ENOPONU]

v DANRIRdIOW DIALINAES SANDIO [[RUCIZIN |
‘eyeoyuaa ojrewad 9 ezuendendn, T
@aneposse wsudoxd g 1ad) :
P+a)+0+o)=Hp+a)+o]l+r=
(eamenunnod gepdod gy 1ad) =[p+ (g4 s)+o =
(eaneposse goiddord epiod)y =[p+{o+q)+r=
= +2)+ql+v = (p+2)+(q +7)

B IS SYD OUWBAON

(P+@)+ (@ +2) = (p+3) + (g +0)
TBANEITL
-wod 3 eaneposse eewpdoid oap ojos osn opuadey ‘szueRBSendn 1p BUNED BUN
STWIET} 'SPTROSOUIP 13U B35 3553121y [ 19]AAO SIUSWRAINIILT cuos dzuerfendn s
-anb sypue “pusppe 21 tp gid e suoizippe 1p suocizerado,] aredndde essod s ow
-00 cuensow > azuefdendn sundfe anjour cuonBas ‘zg ‘14 eudord apeq

‘088318 7 OISWMU [§ 3 ¥ 1p 0isoddo [jap owoddo,] (0140
FEL
2Yyo pnpucD 1§ 1s:ody Jad
0=p+papids p=(p+2)+r
aroams ond 15 suorzeial wsenb eanewosse wondord e Jad
PHO= PP+
1 TOD OWIERRIP 343 » 1p oisoddo] pquisur | IqUIENTS Pe. OWeIwog
0o=p+v

"Eozm ‘v 1p osoddo,] 3 » as mejuy

"DSE3)% O | 2 couma un 1ip gsoddo gpep tisoddoy

‘aTens
-owp-eJo owerssod 3y2 3 SITSWEOE] 08U 1§ oyp plepdoid ene,un coda pg

‘aysodde oswmn un vy c1uawas o 12010
p=P
: wpnpuoo s QIad e g = p + 0w
18 anbunp ‘v 1p osoddo un ,» sydue opuasss ‘g = 2 +» 3 saodi sod ‘e
Z=p+(p+0)
:areA1IDs ond 19 BUOIZE[RT EISSND)
P=pErE P
"HUIMO 1§ PqUISW | oquie pe » opuaSun8Fy
D= smu +u
:ezuerdensn,rep owered fnsod
-do 1008 ouels » 2 p o1 owreuoddns 'z oJUAAD N olep ‘AUswEEoreuy

*ODTUN P ORNSU OJUSUIS[3,[ SUD 2P SUEOD 2 Q1Y () UOD SIUSIIEHESS2I9U SPOUI0D
/0 R0 ¢ 0 =  alassa aaap vzuenBendn,[op eapsuen wondord ey 1ad ‘riofy

onnau oluBWIR @ Haymed 0= 0+0
onnau osuwRP 3 o eyad o= 0+0

“e1f I8 RIOJJE ! ) ONNAU OJUSS[S SIOUAIN UN EISISI ‘0 ' anjo ‘auo oureuaddng




0=2-(1-)+v»
B 18 ‘2ARNQIISIP Biowdord €] opuesn ps » 1ad SIquIaws e oIquwaw opueddnjon

0=(1-)+¢
‘ '9UOIZE[22 B[[Ep OUIEY
-red ‘rIgyul a3Ip Of 55 SYD LANNGIIS eaudold ¥ ‘eoa eun er0oue g "T— rad
auotzeafdnjow Ip suolzeado SWed BISIA 219959 ond ogsoddo 1p wcoﬁwmuao.q
"OUIMISISEEN B OU
3 ‘esorou od UN v SPYIP 3 rou EIIOA B "oumiB8er suaureAmsge o
2 odods o] YD SIKIBOYE IGO0 G ‘BT ‘L4 ‘94 *6d ewudord 3] wiooue
STEOYH2A BD OPOW UL 1ARE[a: HRIUNY B1] Suczexdnjow B[ OJUIYSp OUrEIqqY
“fodwrat 1 "@PpoPA 2 ‘ossodssd orzeds i) ¢ = § Brofiun o
-0 op 85551 e] 0sed YuB0 BT AFEIYLIAA 1 cuonsunad suorzesndnjow g 1ad orep
OwrEIqqe oo 3josar oy ‘anbung 08 = (I1—) - (08—) ‘¥joSas ensou ¥ uod suaq
PLHOL Ol F "PION UOZATD W 'esid Bp WD 08 ¢ ‘SIUSWI2IUSPIAT (B) BIOUN 3010
‘T— odix [ BABAGI] 1 240D ‘BSIq ¥ 1407 IS sfqowaone,| o odwe; Je ago ossow

“WE DOWEIPUBWO ‘(PNG 0SI9A ALY (8) Y/ury 08— Ip BIO[RA ] UOD DAOML.

15 32 AMJOWOHIE,UN JIBISPISUOD 1P 01 ‘FIIO[PA B SIRISAUT 1D oweruoddng
‘08— =08 (1—) «(png © wy{ gg 0} og— EP EIEUS3SSENUOD 3 S[IOWOME,[[3p
auspuodsiios suozsod B ‘SuswEuLpIAg e) woun s oresyuBis un
Y 1— odwsy |1 41— odwa) [e swapuodsuios oyund It 2 afenb owrEpUEWOg

023 ‘g ound [au
BIOUT BIJ )y OISWUNU [00 MEUFISSEINIOD oureiqqe ay> o1und [su o *piop os
~I9A W OF ¥ TISAQH [S BIO,ZZ3UI 1], U/UR 08 IP SIUBISO0 EIDORA B[ U0 BAOTIL
18 2 BSId € SJUSIENES? (3 oduwa) fe 1404 18 S{IgowoIng un sp owewioddag “prg
GSI9A 010U UN EANEESU WI0[24 BUN ‘PION OSISA 0I0W UN ErYOIpUT eamisod B
~O[9A EUN TANE[3I HIWN U0D BII0[4 3] JYoUE 215wudss S[eiurey snsty oz
“LIB OuE) ‘ERamy A B[P oidwasas,| owerpusidi ‘opdst eprdes sad ‘onbumu
~00 "OSIOOL oltej owreidE nd € 0ss0ddo Sucizerado,ap wondoxd epns apegu
18 25 SpIqIsurdwod usq BUIAIP T ‘sressopered aeiquos ond gjoSar msang)

‘HOJOSSE LIOTEA [9p OROp
-0xd je apenSn cangsod osownu un 2 ranedav oamu anp 1p onoposd I

‘g[o8a1 Juandas ] anod e ReSqqo ourers ‘anbungy
9=2-¢=(z-) (¢-)
a11od 243p 15 Qp3ad 108318 OIS [T  clswnY R 1p crsod

-do,fiop osoddo ey 'z - ¢ 1p owoddo,] suasss aap ‘o1s1A OureIqge wod ‘aenb
It ‘g - {€-) 1 owoddo 210680 249p (z—) - (€~) ayo =op P UOIZE[RI FISaN()

0=(2=)-{e-)+z-(¢-)
‘eannqInstp gardold e opueondde o
0=[z-)+7} ¢—
24 1§ ‘¢— 1ad cxquoiu e
oxquraur opuesydpiow ‘¢ = (z—) +z SUOTZE[3I eMep ‘euupd swoo apasold 1g
(2 - (&)

ioldwasa pe fapefau pownu anp onoposd 1 aap w0 owenSop

e

BNJossE [opea PP opoposd [1 on[osse aJofeA 2wod ey YD oaped
-3 OIWUU Un 3 0Apeday oun 1>d oaprsod ossmn un 1p onopoad 1

‘gjodar eisanb aressy e mopur snbunp owerg
9=z €)= (z-)¢

:a13582 3A9p anbun(] &y wsudord
e; 12d ‘onpe 1ap oisoddo,] 3 185 1p ounsse ‘o Tumuos zad ouury UaWNU Inp
36 “mepur '7 - € 1p ovsoddo,[re arengn g (z~) € 3y 201p © suOIZE[DI BISAND B

o=(g-)-¢+z-¢
212853 3A9p ‘eARNQUISIp eIakdord e opueondde ‘sued enye.q
0=0-¢=[(z-)+7-¢
: qWSW 1 oquie ¢ zad opueondnjow
BIONE {0 = (Z—) + 7 2y> syuasard otrgiusy, ‘(z-) - ¢ ‘o1dwasa pe toaneSou orsw

-nu un 53d oaptsod elswnu un Ip onopord [ 219553 4D arenb w10 curemap
'RIENSOUNP OUILAS[OA WD () = )+ ¥ BARIW ¥§ '0 = # + (»—) opuassy

P+ (@-)=0-v+v+(-)

i 1p osoddo,] uquisw | oque pe wo oweBunEdy
p=0-0+v»

‘2ABO 15 "BaRnquustp paudord ] sosam opueanddy

p=1-2=(0+1)»

PUIMC M_m ‘suorzesfdniow e] Jod onnau oSWa 252852 24

-9p 1 21> auasard opusua: 3 v Jad ezuenSendn visanb 1p uquisur 1 OqUIE OPUBD

IRIOW ' = 0+ T suorzefal efep owented ‘snbunp ‘BHERSOWIP 1Y ) = (- ¥

Suoze[3!1 B 3ydUE QI3d & "WSUMU LISOU § Uod arejcoed Jad ouBosiq owelqqe

2 1p JydpqesTe mowdold 51 anm aunpap ouossod 18 64 ‘4 ‘T elaudosd

SITEP SY2 339P34 SIE] [2U €25 — CONBUISIEW 2JUSTIEOIN — SSSOFAIL,| B} “3[IERaD

B USWEAIILT R Y2 SUOIZE[aX EI5aND 2IENSOWIP J[LNUT BoYIey ILIQUISS Ong
» 3[EUO[ZE] OI3WNU [UZ0 12d () = (-2 3I3SF3 9ADP SYD OWENOU ‘ONMIIZUY

"6 '8a°Ld 94 ‘S

waudoxd 3] 51948 IAap SHOZEORARONY Ef [ANE[RI LN 19p ONqUIE,[foU SYIUy

. 17 L £

TATIB[21 TISWNY 9P GQUIE,[[aU SYDUR o<z aIe)

“INSE 43P :2U2GQY "TAnsod HEUOIZE! LISUWINY HREIAPISUOD 219553 0uossod 3 nhjos

-5¥ I[BUOTZE] TISLNU OUOS £ 3 £ ‘ordurass py omrersouoy B8 Sy efnb arsssa

¢z
249p duorzes[dn[ow ] ‘TARIsod J[EUOIZEI UAWNU OUEIS FONEY 30 I 540 OSES IoN

‘NIOJZIPUOD 3np 315anb € SIBJSIPPOS BP 3[21 OPOW UT JATE[RI JEUOIZED 1op od
-WED [3U 3UOIZEdNOw g] JNUPSP oWenSoa [0U ‘BIQ) "NN[OSSE EUOIZEr Hatmnu
13p Sw=isUy U suokzesydnjow efep [emsureptof geudod 3] ouocs 31sand)



v
uo2 arnddo T uod suswaunwod md eopur s # 1p osordpar 1 ‘oteddmre ow
~BADAE SUIOD ‘OIUBUS] T = g 3puasd 18 D Ul ‘[UoIZrIou 255375 aisonb 1100 onjos

Tp EXpUL IS £ Ip 0d01da1 § “UoTZEjoU TP AUOCIZerapord S[NNUT BUN SIERAS Jag

v/q
amddo

»

q

: TUGIZEION 3] U0 O[OS 1p BIIPUY 38 COEIMS
j B2 07 v p atofea juBo Jad anndass ond 15 suorzerado esanb ‘sosaur Eu
-O[Z83 HIWNU [3p SWIISUL[J2U (I10SIAIP) ¥ 1p ojdnpnur  (OpuaplAlp) g 5s ojirel
-jos 2nn82s3 ond 5 SYD ‘SUOISIAIP B[ 2 T°L B JAIOSH AP suorzesadoy ‘iexmeu
HaIT 1[82p SWSISILIAN %1 Suoizenbs,[op suornjos eImn | 2 q-,» onbunp

T108KIS 3 1108V 3¢ s | | 9=q-(2v)=@q 2)»

ey 18 Z°1 E[3U ¥ Ip oisod [e g - » opuammsos
Q.QQ”R
PUIUIBIRESSOIC W[ IS ‘T = & - .» aypiod o
g-v=x.-v 9

‘p 1p ooordpar it sad. uquisw ¥ Iquaen
-U3 areotdmonr ourgissod ‘0 52 2 9g “NEUBISSE RUOIZES HAWNU OUOS g 3 ¥ 3A0P

i g=x.0
:uorzenba,] RIG OWELSPISUO.)

g 2 1p oooxdpar [ 3 (,q - ,») ‘odoxdpaz Bp won,] 1ad ‘orureuad
1=9-8=q-(v-»)-9=Qq-2)-(49-7)
‘Eq 18 TIERN
S F = -AQ : Qv
. 9o ‘poxdvar top onop
‘ -01d 11 R 0I9Z 2P 1SISAIP PaWNY anp 1p opnopord Bp 02oIdpa3 I YD oWrERON
onoposd 1ap opuswiUuuY P 5895 TwEKD 15 Bond ; .

.o.aﬁnuuoaﬁ_ﬁmu:@.cﬂa"obﬁo.ouﬁ.ﬁ"Emw_oﬂ.o(eoﬁ.he.h - Co- -
yred 2 0. 2 =q -v. v OWeQE ¥ 1 ed0xdioal 11 32d (0 = g - v SuoZE[I B .
~[8p BGUIRW [ IqUIENUS opuESTdniow ‘BIo[E ‘g vp OSISAID 18 # a1 owemoddng
'0I3Z ¥ D[En3n 29550 2A9P ¢ O v ueNEY SNP AP OUN OUSUTE BIO[E ‘0 =g -p
95 ‘0ISAAO ‘esraaut elrdoid By syoue oA P owrelpaa ig € arendn 3 okop

-oxd [ ‘0 e apendn 2 onopoid un 1P HORE] I9p OUN 3§ ‘31 OIENSOURp OWEIqY
"SUCEZN[OS B UOU auotzenha] ( # g a0sam as
‘ezueyBendn msanb eoyNaa sevorzel cramnu anbunjenb un sy ourerddes 5
0 =x- ¢ BU2AD 3uorzenba] ‘0 = g sypue 35 ig 1p asofea [2p epUOISS B ji3a)
0P 5NIUNSIP OWLIGAO( ) = ¥ 58 SPIIONS BSOD Yo ewr ‘v /g  suorzenba]
“19pP SUORZNIOS ¥] '0I3Z EP OSISAIP P ¥ OISWUNY I 35 31 OISIA OWreIqqe iz | SUoRE
-enba [ osaonu jp OUIBUSPISUO) "UORZEICT 215anb ns ovod ex owsiswony ‘v /1

. ‘squasard aua axdwas 510900 2y
‘onrepodun ound tm 2 oisang) [0301dDAT BYY VO ( OISWNY 1 AL BOYUSE O 3
=& - 210 378 Z CIWNU Un 13w ond wou ‘¢ osswnu o ssd p = - g op
-Uras$5 “mejun ‘ooordpar [op ezumssa,] 1ad afgesusdsipur 2 § # ¥ SUCIZIpURD ¥
‘WUITWEAIDYH SUOIZIPUCD BUNSSaU 2,0 uou osoddo rap ezusisise,| Jod anusm
) # © 203555 AP :QUOTZPUOD BUN 2,3 D SIUSWS[3 UN 1P 000K [9p EzusIs |
Iad ‘ouerios er8ofeue enapad vun 9.5 ‘osoudives 1p auorzerado,(Te a suorzeond
-Njow eyre aaneras 84 £ '9d ‘ed wendosd o] uod ogsoddo 1p suoizerado,e 5 su
-OIZIPPE[TE 2ADE[RI #4 '€ '7d ‘14 mendoid of arejucyuoo s1uessarais g VION

‘v— 0m ‘v Ip owoddo oudoid g v - ([~) ay» 201p 1 PUOIZE[RI wisanb




