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promia

Smeenl Ve premce ™o (ate\-a =w.
Smernt  yekor pames THa e Tlary-Tley = (Auxc) - (MO +\ = Au

BT At 20 ek 2 Oy
N e cecduismn o3 ndekmo. u
an el finearne cAsena

(>\AV\“' ‘)\\l\l = A\k+ A“ = A\U\*V\ = %«V l\k*"\ = f)\mvu + %«vv
= (>\UL=(>‘V-«A= (Av

Ce uy \ncotno odiisna, i2loeremo W, ki < \meagno  neoduisen
oAk Win V.

O=natimo D=,

= T )= Ax-a)t ¢
O

DEFINICIDA: D‘\\O\\o.d‘a& 7-A>A é)e_ TRAMSLF\Q‘%AI G éﬁ T=da a T niman
Y\Q%\Dﬂi\/\ Aot

TRYTEV: Dilovecka T:HR>A F3 ’\'\‘cms\omaox nodonks %okrcﬁ, ko Q\QS\O&Q cef
da x; KI;XB=X+Q

Dokoz:
(&) v
EN TR=2k-N+c
Denimo, da @ T =x.

ANx-od+te=x —> Ax—-x =Qa—-c
x> -AN=DNa-c



9]

Ce %t/\/ o %= (Q\—K\-A(‘Xa—c\ x\ccg\ano\ ‘o 20 T

9= = Thy=xec
)

m\oa Ce dim A = dmn@)—/\ e ke teontamadip T:A>D e&\fkmn Solke
T\= Ak-N+c. %& weko \D\ée,\d-wno emilineasno Fﬁ@&é&\\g A.



AKSIOMATOKO DEFIN/RANA  AFINA RAVNINA

DEFINICI3A: AKSIOMATSKO DEFINVIRANA  AFINA RAVNIVA - B ¢ pos WORIC
(A, Ay LABARY
Elemente wnogice A, ‘\menug:wvb ke | demene wwoiice MEPA)
Po- '\m&'\\x‘};&)«\l\o remae .

Remic P & Slo. VZPOREDN\, fe pmq ol oo=0.

Rc\cxci&x =ooworedh  Bodke na p:ew\'\d\\ moto. 200ofan Dedecim  akSiovau:
AKSIOM A ozt cozhitni At potdko. nadanks ena emica.

AKSIOM 20 200 N=oko  gremico P W Ao P o\)ﬁdga naonko  eno. remico a,
Ao ?50\ [ C\\\Q

AKSIOM O‘m\agl&o \d nekohnearne Yodke

Rimeri:

o sk oin PQAP(QS‘\U‘ \ o) A(mena&; 2 s AVAR |

o Aed ofn ?o(\pco&\-o(, dmP=3  ne zadica (A2)
AT aRin ?odpco&\-o( CAmA=1 | ne zada (A4)

° Houonono  founing = odko, A=F
g premice Ay : ' |
= Peb  NOUPINOL premces x=b R
?q\\c koea\ —P"\\" %=OQ<"\0 , o=0 ,\)ER
TP W io\x-fb . x2o : a<0,beR
Wox+D xco

° \\ T ) a=cl
ab al b

Fa.‘a la<®)

A 20dcio dsowom?  AM: &\zo?l Ane A nadonko  euo Ffewl‘ao. Vv \
Az T, VP 3‘0\ 2: s\ A T€q \& VP e Uniypn Useh \lZPOfedm'c k p e cad & /
A2 3 A Y\QQ\‘\\‘\CSA(\:S\, -\'b&QC\ 4 ¢ 6'0\ $

V ool Po&@(os\odn vekdromih prostory ueloha do. Desarc&mscvo\ r2eeko.

PRIl DESARGUESOV  [2REK
Mo'\ bods pio, ¢ vzporedve (aBiéne premice R polrouriny uek\dskc%c\
oroL.
Noj bode FPep 9geq in RRer ke Yoke, do e PRIFR in RQIRQ.
forem e PAN PQ. o




Motltonoio.  cownno.  ne. 2adodco pruemn Bewxcavc&mew\ ek .

< \Q
P" Lg= {—X"'/\ . X=20
o ,%=&<*A ’ZX‘H\,‘ xX<Q
‘P" C: (A= ~x , x=20
',,,' P‘4 i} B:.x—/\ "ZX : xX<QO
a\/ \| %
_A
7 Qs Jl—x-/\; *x=0
; - ',.x &‘ —Z')<_,{ ; xco
AR
PO,A) P D) (upoE‘l‘eucuuo

ROEGY = Ry Vzporeduesy)
Ne Sos\aje  "ofino, AronsSorwodier 3 2.0) 7 Q9,-4)
2 MoullGnole founine ¢ Yook
oKino rowtines  G° > P ¥ PO

DEFNICGMA:  AFINA TRANSFORUACA  med  AMR P=(Ae, ) in D=(B..B)
i ‘oig.\c.cigp\ F A=, B klineame Yodke pradko v kolineaene
JESSIS

Al o ;\‘VOvSQQW\AOQQ‘ L A=A & DILATAVA | &= =0 woko

Prewmico § Vel ~ plRIp).

Dilodogie, & R=2R e TRANSACA , & e =Wy & £ ama
i 3 kS -

n'i%\\om\'\ Yozk.

Ru 'Dcsa(%ue.smu 20 & ekuderten nos\edwéfzmu okSomu.-

AKSIOM 4 2o polidony deda Q@ e o\ss\ag\ ’\mv\s\xcigo\ T A A
0\0\'&; T@=q.

Piar vz poredue ?rem\ce,- FPleep, QEeq, RRec > PRIPR R I RG
B siomn 4 o\:s\d&\ +mus\oc('g\ T A=A, da IS TH=P.
° ‘_-,l\ Tl T A(\cx&augﬁ n Pe P,’C(P\ = p="Tlp
P

o P=TIP) €T (PR) = TIHTR

Denimo, da. TRY= R,

Kee o PRITETR), jo TEEPR'. Torej RTRMp

Oznatimo  Xi= PO RTR)

\le,\'x}\ RTR\ TRTRY)) = RTUR) =T (RTIR)

€TRY  ETRy

Te ore& o TYI=TR) o TIRTED = p o RER) = X=TK)
=T W -\mw&\ad%m S
= TIR=R
Encko pokazamo TR\V=F .
= VTR =P] L

ADT = Al P P
_______ X/ / 0\‘
Delincowo wcondacjo T-A>A, da TQN-Q .
o) X¢C\=QQ\ ! P' >: ?'\\(: /\Q:ép‘

3! o{ 2. c\‘\\c\ N Xec\\ /Q /Q‘ qQ



pXq in defincaws  T(X):= P‘oo‘\

T
. P
u\ X & \
Delinciia TX\ N Ao o iPoire o v
TH
13 P R A
R ADL j PRITEVIR in [ .
de RX N\ TIRTK . v
= Defimcia, T X; nesonisno.  od
i2o\re %ﬁe P

Riveono ¥ ‘J(EXV\S\'\N Se ) do 58 T %amﬂam&.

peFNIasA: Nog bo A=(R AN ADAR, ki z0dc¥o. oksiomu 4.
USMERMENA DALICA e ueeien fos (AB); ABeA, .
Usmereni  dolfiar sta. eaivalerini, ge Sodhoipn fromdacipn THA>A, dla
g TA=Cin TER\=D.
VEKTOR v A e Shvivalentn ro2red koke U&W\ngx\e dalice . Rronods
plemo (AN = AB

Asiowr k now omcoeds se=itevanie  yekdbossey AB + D
Obs\a'&q frondedix TP A=A, da TO=B:

AR+TD= AB+ TIOTD) = ATWD).

2~ 0 Ty

A

c é,\
DRUG|I DESARGLESON 1ZREK 10& ¥ g\n
Nay bods piq,r premice v ovni podronnion  ye *ch\ze%a prosiofo, |, ki s
‘bcf}a&o v skont Lod .

‘\\05 wdo PP <P, Q,Q‘eﬂ in RRer take -\ofkc) dgée PRIPR in RgIIRY.
rem e Pal Pa. gl ®

Dm%;\ 'besg(%sesa\) i2sek \g_ e oenion v\a&\edxigm\x koMM
AKSOM G2 U ABAR P Seslolp dotha O 2 lostneste @ S Sou A& el

ok A do e O, QG kolneocne | o‘os\-a&x d{\oévc\gxx
T- A=A, cLo\éc TAH=0 n TRA=R -

Aksiomn S nown cwoooiy rrmo:ée»\g: \\eﬁémvgx * skoos ésw

2REK : Ce ADAR A z0dcs8o cksiowowa 4 in & 5 lahke vioEmp v
vekdorskl  prostor.



PAPPOSN  |2REK:
Ho\& hosn N \vxo\ ro\onm @QW(‘Q\ « O
Noj oclo A Cep jn AR, Ceq toke Ade, do veon: ABKAB, ACKAC
W BCA BRC.
Ted&é o dotke A‘B(\AB\, ACAAC v BCARC kolinearre.

Fappusoy rek «© O e komodediven Sosey



PROJEKTIVVA GEOMETR\DA
uvoD
Use oremice v ofini counimh se sekafs  ne “demorin.
Roexlivno founine  dobimo, e ofini townin,  dodamo  Yodke "o‘ow&q‘\
Vsokemw  tozeedi wz?orecivi\\ﬂ premic  dodauo euo ke
PRIMERL:

OZZ : D c
A X XViZ e o‘oaar&e, 5. premicon v neskontnosh

TN LA,
AN

A X

>
®
n

/N

2z

) RL : Yo@xe "O_C&.O\ N Y\C&Dné‘\bgﬁ
: -:' Ke dedawo due Y2k v nekonincsh \\i?et\m\‘\, dowme
sYeneno  tive.

Rdawno, ke paca W dodamo  euo totke v neskonencst,
ddoimo sdesgeuo h\‘\m\gv-

. . v, =y R
Reano ofino munno  vlozimo v I’ na nwo 2=/

Vsokie, dcko, o ofini counni ¥ todonko  doetuo
: “4? S Ppr emico  gkoz todko i koa  keordmmoino  Rhadife.

> ﬁ U soke premian  na At oty je oodonko  delcdeno
/ ® ‘ *
r 2 \eko roumino.

r

Remca. v K skomi \oodinano izhodidte, ki ve sekio ofine counine,  redafoulion
fodko v neskonénoshi.

Die  waporedn gramic o ofini qowint preddonmo 2 tountnawe, v R T due
founinl se sckata v premid; led prealglrcmldb\ Yocks v neskendnesh.

DEFICRA: Noy b VU kottnomascion  vekhorks  prostor-
Mocico vseh  yeldorkin \Po&pros*om\) vV imehuésew&o PRONEKTIVAIA
GEOMETRAA. nod V' i« § cmnadime s FUV
Tocke co'@d\\me %eome}r%/ﬁ_ o premice V, oremice Prb&elc\'\\me

come e s e vV y
2a U<V definitowo  PROYMEKTIVNO RR2SE2NOST kar  pdim U=dimO-1.
Rozscanosy %eomé\“r‘\é‘e S \wumv = dimV

oroMBA:  AB e FWV) pozlicn qu'deja'«m\ RISV
= Proése\:}’\mo\ premica,  skoz Anp g AeB.

oroueA:  Alml =3, Yoy pdim FWN=2; p,q coalign (pro ) premia v S
= Oum@txzédfm & = dhmy \Pf‘\o\\ ’dﬁm\?\““&@h\\ ‘% (pra) =1
= pinq == sekaton v ‘)(Og\ﬁ\\\lf\i R >



DUALNCOST

\\\a& b V| bondnorozsesen  yedtorsk Pros\ot‘ nad. Fo\ 0.
Dualni  vekors pmévaf Vv d‘e oo, Vselh \(nearh\%fw\ Sunkcionadov na N L—Q‘V—BO\.
(kec e O komudeien, B V¥ wekdorsks F(‘Os*bfs

DEFINICIAA: 2GORNR) ANHILATOR.  védorskego.  podprosiora, UV je
- cesto " U*={1e V. SL0Y=0Y |

SEOBNBL ANHIATOR.  yektomkeam o W\
S o bi\N;—{uevi 2)=0 V8eWh

dasro e, da ste Ut in W, vekdrarsloo @Jpros\d‘o\.

Dol 2mo ?res\'\ka\i\ ot A - ?\\J"\ in
RGN EI\)
\le\&o;- preikou N \a\aekué\ n S ena &w\%\ wesz.

ZREK ) W, €W, €V = Wrew, =V*
2y (W, WY = W, 4 Wy
3) (W, 4 WY = W, aW;
0\ dim W = iV ~clim W = kedim W

Dok.oz:
A) 'Qe\N; = flw)=0 YweW,2 \N4 = ge\NI\l

2) B Waal, = W, W, = W50 = IalY = W Wa 2 (i,
€y Le (oW = £W)=0 Ve W,aW,;)

W,= (\MA (\\Nz\ ® U,‘ in W, =W, r\\Nz\ $\)L LUA(\UZ ={0“'§\

V= (W,aW,)2 0, @0, @\,

Vel = v=wrusgty,  (omep e enchden)

S10) = R60) + Hlud + S * o)
Definroumo : R, 8,1V =0

LA =+ 4 = 8, eW! § 8= L+ N+l
L0)= T = Rewt

3) @) W, W, 2 W, £ (W,Al) € W Wat = (W, oY € Wt a W,
(3) LeWrald = AW =0 YWoeW, in YoeWe  (Rlugw) = M+ Hw) =)
= LW=0 Yw e %, (WqU\Nz\ =\N4"'\N2 = Qe K\N/\*\NQL

4) {\u,.....,\»klk bozo 20, W = {\nq ..... \nh,wm,.‘.,\n,\)l ‘oz, 2 V
ducne, bozon 2o Ve W A e o LD =8y eonsdesip A
= N LS\
Denimo , 0(0\ Z@(,‘o(fxiewjik
2o vk e (Des 8 M) =4 =0
S BY e bomm 2 W S iV ek .

Teditev T o geomelrtii W) yselwie Demede geomeie SW) in celacye  med
nic‘\m‘\ @e,e, é\,+,m\. X; g & a&
Dol Yedskeny T* & dedihd T e &0\0\2‘56\/\0\ Yoko | da demente. v T zowmeniows 2
n&\o\\‘\w{\ ot 0\\/\\\'\\0\5@?’& | & aow\evx%mxo 2 2 (ln Sy O 20Wmeniomne
s+ Gn Sodne) dec dim %mmen‘&uuo s kodim .

l= pceé\§ﬂée%q prevo Sedl da e T fesndna. €© T texnicno (vmc‘\p Aduonesh)



PRIMERI:
w T\ qo&e\c‘m\\ oy WY skoz po\%h\s\\'\ Aot ?:)rek\o\ foXoxko  eua ?‘dm'CC\.

> YABEDPW) > AimA=dimD=A R peBW > dinlp)=2, AR <p

»

T

R B € DU = kot A" = kedin®"=A . 3! 5> kedim(p)=2, AR 2t
= ¥are PV 3 dim) =dhim () =2. 3 e PV > dimC=4, q¢>C
Rigloni promia se sehoko wadonke v i Aedei,

J

@

(;)

- ABC s kolnearme Yodke v copni T
AimA= dim B=dimC=A . Tp, dimlp)=2, ARL<p

T dimR= dimB = dam € =2 3er, dim(p-1 | A B C=pt

)

DEFINICA: Tokotka ABC in ABC 1y Pro‘x;lc\'wm coutint gl 1 PERSPEKTIVN) LEG
te A#A, B#B, C*C in se premice AR, BB, cQ seknxo v oish dodk.

12REK. (Desaropeson  izsek. v Proé@\dﬂ\m'\ mw’\r\'\\
Teikotnloo, ARC in ABC Sou v Perspek\ivni leat naonks Yoked, ko presediddol
X=ACaAC Y=AB oAB in Z=RCnBC Iezi&o no. isti premics.

Dokiaz:
=) Noy bo P=AA nBBACC.
l2Secemo  aeA, aeA, bed B el cel, ceC peP nenidelne veldore.
Kec P‘-PSA‘, ae P=d&+ Ka 20 peken A, A €0. Rdcone ‘g P=&3\3+ Kgb‘
N p=Rctfe 2o neke Il,[y,/gllg'éO.
Noben par (44, (BB, (R, 5) i endk 0,0,
= M-Agc = ?‘c‘ -AQ =:x e ACaAC
Ao- D= P;'\o'—d'of =ye AB nAB
\Bb-gc= 35'6— (5‘\3 =z e BCa R
D X-u=2
D X Y, 2 kolineatne Jocke

I%:XN& =) prow: AB,C = nekoineacne , ABC nekslinearne . N\'\B@,Cdse,
sekhiage v sk Yk
= ACaRC, AB AAB' , BLoBC so kdinearne
Dualne ‘\2&*\\& (=% cenodimo: A=p, BL=c\, cth=r, l»\'L=f', B'J‘=q‘, =0 in
=pnq, F=par, G=aor, E=paa  F=par, &=qnc
q P A Poq, P a
ARY = (A+tAY =A-af = Qo' =EF nEF
(BRY = @+BY)-= p-aR* =o\c\o{ = EG~EG
ceY=(c+c\-=C-nlr=rn ¢ =FGn P&
(ACaACY = (AY + (RSY = (A 0 e )+ (AL aC™) =(enc\ + (gne )= FF
(o ABY= (PR (ABY = (B0 BYH(A 0 BY)= (pag)* (¢ na))= EE
* (BCoBEY= (203 + [BOY = (B 0 O+ (B0 )= Tant)+ et = GG
)%Xma (=) provt: pigf se ne o V ish .‘l'cao\) pig s ne szkado v oish dodks
EFoEF), EG0ER, FGaFR' s kolinearne
= EE, FF' GG = rka&o J st dogks



(=% Ce EFG in EFG' doka k\ko\m\(o\ da s FreSelq EF nEF) £G60ER
in FG aFG' kolnearne todke  s\a ‘\\\\(D‘\'\’\\\:O\ N pe(spe\émm \6%}

/l_ore(\' : (‘—‘3\? = ((F\

(&) B principu duainesh Ve,\go\ ©).
/an)

VLOR\TEV AFINE GEOMETRWMAE V  PRONEKTIVAO

V. vdderskn os\or noad o\ose%om O, dimV=n+4
W<V . k»ooth A
QUG.V\\N

A=axW (= 0eR)

24 adin podprd X v A czradimo £00- Zin A2V 5 £:ALR) = D)

L) = Fin I 1 premicn ke 0 in x
Lla+VY e Znlad + U

LEMA: £(x+0) =¥ \xls ®()

bo\tbz-_‘-
@) xextO = Zinlx) <L x+0)
0= (x+U)x = £ (x+V)

= Zndxy @0 < £ x+V) o

POSLEDICA: Lx+U)nA = x+V

LEMA Ceae, 2V Z2¢W, i ZaR =D in L\2a®)=2

Doksaz:
[veremo 26 2N\ = W o & {2l =V
= a=Nz+W, AeQ weN
> A=awEAZ > AnZ=[

L2
l2eerems =€ A0, = 2=2aN 0L, {t]x
=2 (2+2aN)
Veyoo Z2a A= |2+ 2)alaw) = 2420
= 2=£[20f) A
0O

PRER Redikona £ A =P ima Qedete \osvnosh -
) £ je S \wna

(2) 24V e v 2, Z£N. Torgl 2= ImZ = SPWNTWY.
(2) l onranyo. \V\HU@\ e, 4 X2\ = 2(X)=£Z(Y)

@) X“\ AeA} druinal o& podprosforay v A 2. neprozniw ¢ presckoun
2 £L(en¥o) = N n £
(5) {X%\Aé/\')') Arugino. afinin po&progtb(b\ N A: «@(A—“Uge,\Xq\\ 2 3nan £ X
(6) 2o w0k ofin Po& rodtor X v A e dum X = odim £ (X).
@ XY y A= LX)aN = 20N oh LMW € 20X aW.



Do\ﬁa'&i
A: 2= Y) = X=£LK)aA=2L(Y)aA=Y

@y 2zw B Zelmd
2<\W . x*\)ekxaa—@m ‘DOAP(‘CS\‘D(‘, x&EW i Xe[()(\ =3,Z(XB¥VU
= 2 v Imd

(3 (oo jpsno)

(L(\ (Q\ (\Q\QI\X’)\S m')\el\'g(xf)) = j((\’xel\x‘)\é (.\o\e/\*élx‘)\
=) xe mo\er\xa W
= X, =x+Un 2a Y3 2 LXN=Zin 15} &0,
We NoendX) =0 A Xt U\E\i Me(\?' U Uy W
= R X+UWq, = XFUy = (K=K )X = Uy-Uey, €
T C w,/&zﬁ ota-lg;,kjo
=da=ob, ¥AUEN 0 wn=uu, YXueN
= U."=(A')\ e (\f,\e/\U',\ \n d\==0(9ﬁ‘0
= Y =Ax +W
= Ay =x+ A7) € xt (\‘Ae/\ Us € Yin([‘x'% ezm{ (\Q\el\u‘;\]\z
Lem ’\1= zm()(\ e((\'hé/\ Ug\=
~ =/€(X+ (\'Ae/\ Uq\

BY: ) LX) LR (Vnen ) = Zpen £ Xy € £1AR U, p X))
(€Y xe L(AS1Uner X2 ) = % linearna  kembinacie dementou iz Unea Xoy
D xe 2nen LX)

©)- Z(x*U\=2in{xB+U
dim (x+U) = dim £Lxr0) - = Poliw\ Llx«V)

@ XY el LX) aW = (%nlxie V) aW=U
deb: XNV = VeV ald U'eV

V4 (XY(N\) VAR D

Ce onolimo s PV mnodico (on‘&\é{\\m%r\\ ok v SV, \Ie,\éga =L (a+W) L PW.
Tockow Vv PW provimo  TOKE v NESKONCNOSTI (n so cduisne od v2xive viodilve £).

Reimer
&im\]=5, \N<V, dimWN =2,
£ AlasW) > 3W)
pioveporedn premici v axW & L(daN = LlqynW
= progkiuni premias LIp) in Z(o\\ se se\co&o\\i 6,
P veporedue premice vV arWN = £, L) £ e X)QQ& v skopm dotka v .

2ZREK (Dm%; besarcamesou izsek 200 afino PO\\\Y\\Y\Q\)
tﬁa&S bodo g0 oRéne  premice, ki s Sﬁkﬁ&o v apnl Y O,
No;& bodo RPep, Q,Q‘éq in RREr doke Ake, doy RRINPR in QRIQR.
Teda& &3. RIPR.

Dokiaz: ( \ N
Alino caunino R (o koden letipe pigyr) wlozimo v proddinne cavnine
£: A=), &



Kee £ ohmn& induzie, e L) <L(p), L) £10) ‘
= oroelinte premice.  £(p), L), L\ s sckn&o voSogni et
S Aadnka  LPLRQVLER) in LM LR Sk v g:crs\)eb\m‘\ \e%

2N bem\%mesmew\ ReSkn  Po. ORIV ronine  So  prese Aigda:
X=LPA) n LPWEQ), Y= LRDLR) A LQDLURY in Z=LRLP o LRHLF)
kolinaome  foke.

Kee RN PE | e X dodoa v neskondnest.
Kee BR\QR, @ Y Atkn v nescondnosh -
Ker so X\ 2 kolineowne, % tudk 2 Adka v neskontnosi .

= PRI PR'.

2RE< (R bsar%wesw izrek 20, ofine  paaming)
Noy sedo pigq,f razhitre Veporedne premice . Nay e PPep; Ga co
in RRer toke Yocke, da ée, PRI TS in QRN QR .
Teda& e PRIPR.

Dok
Nay bo £ AlA) = FWV) yloziter ket v presniem dokozu .
Kee plalle, se pro'&\:}'\\me. premice sz??\ &g(\r\, Loy sekage gt Yok

(mdq\‘gxoang kst o dokoan. 2. be.saraucsooe%\ 2ceko ) o

KOLINEAC\E  in PROJEKTIVAOST)

DEFINICIdA Ma& st U,V vekdorsko,  progtoran mad desecom O in dinl =dimV'=3,
Bisektiwna Prcs\i\znvcx Ad: PV > PV = KoOLINEACRA | e kolineacne
totke predikon v kolineaene.

R A V=V e Sigdina semilineasrno \xes\\'km)cx.
=% PUS P X AX s
o7 e bigkiine,, sa) e A Bildwno
° X, Y.\&Z k‘oi\ineavngl \ = 2= XxeY (wo?&Er\\)m premaa skozi X ‘w\\(\
AZ < AX®Y) =AX ®AY

2 W B D of2 1l o gremic domi 9BX, AY
=k & kalineodipn

LEMA: 24 PV=> PV ko\inccxdég\, L. Le®V (‘P"O.&\é“\\”\e o)
e Lebp Ly, g FO<ALN+ LD

Dobaz:  nduksip. nox
=41 L=L, 7
k=2 L<l+l, = LiLL kaineasne = AHD<HN+HL)  kelineome
ke kod: Lt + L,
| 2aecemmo \)6\_\&011 D NV=Vyt eV, 20 neke vieli
Ce w=0O za kok i, MmO V primeru "

vedindy, . wh+ i,;“{\,m\ = L—fP'_:fU\'\V«-w. Wt L LPL:'"*L.J L O



R leme Sedd, da. Jostal esioova  med meitiawon 2 W) = WY, podonon
S predpizom Lt + L) f‘P—‘c’Iﬂ'(Lz.\*“'”ﬂ'(LQ.%o <

2 leme ek, da Se e Lo the =Mt M, g ot FLIAHN o M)
R lonstrukel fe o bidcifen in Ovonja inkluasie

LEMA: Nay o '\9“P\I{__—‘—~ P ko\\'nmd&o\ in X\yeV .
A\ AE(x+Y) = ﬂ&KX\ + (V)
@ F XaY) = FX) o FN.

Dokoz:
WY X=lg+tle in Y= M+ M,
= XY =L+ F Lant My* ot Mm
F XY = LD+ LY + MY« + AU =P+ F (V)
VO FN
Him X+ = dem X+ dimm Y = cdhom (XaY)
dlim FV)z, dom | FR+ FN = O&}‘QRX\*'

(VA

Aem WY = oo [FO A T
dimX i

= dimn (FOA 0 FN= dom X+ dimY = dimx¥) = dim (XaY ) = dim ZXa Y)
XaY =%,V

= FXa¥) 2 FX), TN)
= F(xa\) £ FX) a ZFN
D ZFXaY)= ) FW)

2REK. (Osnow \=eck Pro‘e\:‘r'\\me %eomc\\\\&e\
'\)o.é oo \in ' neldoraea, gos—)oro\ nod Swpem O in dmV =\ =2
Za, vaoko kelineacks W BN =PV dedad

‘a B\‘glér‘\\u\o\ sem inearnes
presikavon A: V=Y, da o #AO=AX, 200 vse Xe PV
Dokyoz:
l2veremo W<V, W =dmV-1. in W'=AN<\' [= dinl' = dini)
]?A\;evwo aeW\WN in cznadimo RA=a+W ter ae HLaloD\DY in czroinwo
L= +W'.
Definvomo 4 A=A s wedgsom 9 6A=HindeDa A
Rkazimo, da e ¥ a&ina, \-vogvxsgovwm&o\‘
Spomivo sei xR = ZindxaA=x
UZW = Znl0alli=U &

e sunpdines ye A= dadynfi=y \
‘xog,\t\\\\w\ Yo, v BN
Ker o F bighei, Soshalen Jogka XeW, da je A =%inlu)
Ce X=W, #%vmét\e#(\wbw’ e
= x4W = %ﬁn{Xmﬂ‘x'}X
x'= Xal
= FR=HLn L 0 = A = i B =g

e inekiinal 9 )= k)
8-& § g(ﬂhfj‘ﬂﬂﬁ = A (Ll ol

f’&n {’lﬂ 5{(0 (x/‘ \\ (\\P\Q( = X{\'\ k’\g' Lzl:\'\ ,\xzwl\ (\\H\R
2> 7/‘(56!\ (Xq\)\ = #(Xm (7‘7.71\



75y Wi Axg) = Yo dx.
Ain Km\a&r = %AJ\XJJO\P\

Xa = Xy

A Shroma nkdoeiie : Xa % & A o&inan \;o&;fos\m
& & XeXKe BN

0 = HindxDnh € AL ) adt = 0
o, veeotdues: Xl % v A
2 S AL AM =TV voziten ofee oéeome\v‘\gg N Qfo@éé\mb
XK= LX) AN €3N ol Qoo
& HLXI AN £ L0 AW) ali Sbrodne
< ‘J’(’C (V) (\\}\)\ = 4L kxz))n\f\\\ o\ o\am\i\o )
© Yin (HLA DA AN £ n LHZa oD ad oW
7)'(!(‘\{’(4‘{!]\ V(2o Ax
& 5 (Zin LaN A | 1 %in ix;_‘w\oo‘\m{ )
<> 2\ g (X,)

= 6 afine, Jrrav\sQormo\c\'g) e c§r\€m\'&\ ui?cxednoS\

B canonem Rreru  oRine %eome\r'\‘g. o‘os*a‘g\ \:i'&o,\é(\\mo\ semiineoso gfeﬁkcmo\
B WSW, daje §0d = B+ ol

Ua'k b & ovtormorzem ks pripoda Pres\i\<>a\)'\ .

Deliniromo : A: V=V ¢ precpisom A\\g\xlokeog=8w +£ ) o

Ae odifinc: Allwn+d,a)+ lwacood) = B (werw) + ferado!

= A & zemilineacna presdikova | ki § origpda  astomartizem R
Ricelono e <= Pre\)ec‘\\'\ , da e VILY=AL za we LePV.

Vsoka. kolineacin 9 PV =PV' jo odike #=7%, kier e A'V=V' semilinearna.
Ce e A lineasna, prakoto 2= imersigime  PROJEKTINNOST.

OPOMBA: e ne Sesiolo. nedviden  aufomocRieens o\aseo‘ﬁx )i NS \:o\\'neo\c,'\%a
projelivnosy .

Noo priner, de e O=R.,Q,Z;; PGP (V=V' lineasno 60\‘\'\&\1&\

DEFINIGSA: GLWNY ... grupa sl o\om\&\i\\'\ lineaean pedikoy V=V
LIV . o

fon V= Sornlivih semilineaonin Pces\(\AmI V=V
PGLVY -~-o§\m\>q Vs pro’%s\éx(\n\os\i =PV
PULWY .. ggupa weeh  kaliveods ™ =PV
0"=0M0\ ... apupa wen Solarmin marke V==V

erEK: PRLW =2 "™Y5 i perny= OV,

Dokaz:

Definicamo = &: L) > PPL) ERV =%
B cmnowmem Rreka g*ogs\:\'\\\r\c %eom?:\f\

€ suieldinon . Redpis € &
homowaoreem, say ek AL =14

%ﬁ\ = Kér?\%\(l—\ =ARD) =AW= ERERILY



ker =07 (): AL ea" (A +0)
EMDI (V= 2% (D) =D = L=idpw
= O eker
(g\i Ae—\ﬁﬁ.\"% = ’)/% ’=I'Apv
veWADY % (Ziahvt)= A L= Lin LAY
Uidoy (Zindi) = Zin AWy
= AV=Dv 2o nek N eO\dy
> uy lineatno neaduisnan: A= Auagluw) = Ayt NV
Au+Au = Dun+ AV
= au=9‘u\w=%
o uy lincogno odwsna: iEberemo W neodvisen 2 x\"&w\&

D

DEFINICSA dimi=n. Mrosico proeidionh Yotk NLo L, . LY je PROMEXTNNG COROMNE

oz. PROMKTIVNA BAZA 2o, W, &e ndoern nsicay tock ne ledi na
ish hipercounin .

CPOUBA: © dim\ =2 XLu,L,h LZR e PCOE\C\'i\\\’\Q odye, le <o Ve ke voR\idne
(dimPV=A = hiserrounine. b&k&% 3

o dimV=27 AL L LY g projedivne aﬁoo\g\, e nobene tn Yxe niso

kolinearne .

TRMWTEV: Noy oo {l—o,\l_—h'k Pro‘ Ryno oy 2o ™ in PV "‘a\go\
(S : > NS
proje khvnost, da LH=Li =3 W
5! ¥

Dokoz:

ch& o A V=Y linecwna, da e '19'=7/4;q _
Izberemo ¢ €L\ (o).
Ker e Ali=l, o‘os*a'&x % eO\oY, da e Avi = Nove.
Mnozice (Vq,..l,vn'lg e coza, 2an sy Ly, Ly ne /cér‘d‘o o gkapnt \‘\ilgxrr‘o\\m'\m.
T,O(e& %ﬁ \)oto(d\h*m*o(nvr\ 2o neke A /\
Ce A3=0, pro&\c\'\\me tocke Lo, Lia, Lign,r, Lo le*‘éj% no. (s hiperrauning . ;
_]_oreéX A#O0 = V=,.n.
ﬁvo = Alau, =+~ o) = Kol + % e Dpvie
NoVo = (/\o(o(,,v4+'"+ A= Doy, + + Aoy
= AN =AA = V= n DO =% 2o W

= Av=%yv = A € Lolarna. Mmoo
= '\ﬂ-=ioLPV N

POSLENCA:  Nay bo Lo, LY proseldivno o%rod&e 2o P in QHO,.._, H,ﬂ} 9(‘0&3&“)“&3
) md&o, 2o PV

Tedaj Sestain notonko  enac ?co'g\&i\mos* PSPV, da ge 2HL)TH:
AN

200 NS ¢=4,..n.

Dokoz:
lzbecemo  v; eLAQY . Vo \j

4 ¢

Kob oo \ako zapilemo Ud=ay « -+ 4n 200 neke nenidene skolacie .

= Vo =V, o+

4 v"

Delinitamo lineasno ge&\\'\ao\\so A-V=V' s predpisom A"i:l*i, kiQe_\‘ 3
Uo=Uut+Ua N uSMi neneln, 2o =4, 0.

Vej'&a'- AV = Aly+- ) = Avg++Auy = Uo. = AL=MI 2a vse 1=0,. ,n.



= Obs\n&\ Wso) enan  prog Wnost PVLPV‘, da s HFULN=M: 2a ¥i=0,.. n.
ben\‘mo, doy ocoarao, ve Yok Prog\c\‘\w\ofﬁ Vs V=P
'Ro‘&:\c\ﬂ\mos)f K0 TPV =PV jima progektivno c%\‘o&&: {lov LY 200 mnoiico
r\ec&om\/\ Yok . .

R “prefny Yditi o 28 el midy = F=af.

O

PRMER: 4 PR = PR PVQ‘§\<\'\\H\O§¢
Jopokiko & ksoénics,

L Mo

L - ? (moZres) rozlicne ovicw\*oc%_\
L M Ha
2 2z

PR PR

PERSPEKTIVNOST |

DEFINICOA: Noy tosia U,0'¢V, dimU=diml" in T2V, dage UeT=V=U'eT

Relkavo 6 PU>PU, podana o gredpisom OX)=(xeT)aU', se
imenue PERSPEKTIVNOST & cestrom N V.

Nogrey  pokodimo, da & © doro deRinitana, . OXIEPU 20 we XEPU.

LEMAS Noj o VeT=V=0eT, X<V, dimX=A.
Riem e dim(xeT)al) =1,
Dokaz:
AU+ T =imV =n
dign (X T+ dim(U' = n+A = dim (xoT)J )=
Unle € (X8TY AU neteno \lek\‘o\‘%xf Ug=XatH 0 U= X+,

;X=X At eT.
= x,=up~T,
doy ker AimX=A _ _v = 0a1=40}
o lwa+ ) prozsh presex Vet
- uz—ow,\=oﬁ4_jz = U,~Au, =0
—a0 T = u,=du,
= dim ((x © Tl ) =A

0O

OFOMBA: V sgctnem ne veipe  (X+¥)nZ = (Xa2)+ N Z).

prime: X=x—os,\le,\(= coS \JRZ,de N
5 ez =2 = 18 (xe2ys )



LEMA: X.Y\EQ—VI 2ZEX = Xn(\('fz\: XaY +2

Dokoz:
@ XaYeX V42 k=> Xa¥+2Z £ Xa(Y+2)
Z2< X, Y+Z2 X N 2
(@) xeXalN+Z) = X=ugz > y=x-z eX
= ueXn

= x=(gz=(><nY3+Z o

LEMA: Na& o B:PO=F pe.rspe_\d‘\\w\o& S cenrtom Y .
Teday ‘e
b & XeT =0T =za we xePU

Dokiaz: Jeren N
oy eT=(XxeT)aU)eT = (XxeT)a(U+T) = XeT q

TRMTEV: Naj bo ©: PO>PU' perspelivnodr s certirom .
ez 87 PU'=PU e perspekdivnest S condrom T,

e g s cordrom
O=pr00mo s n: PUS> PV perspekdiinest s cex .
Q(@%\\Q@Lx\ Tl ﬂ—g"’”‘P& ®T)aV g"‘&i\‘ + X =X
Eroke dobimo  On =idpy . &
=

n="0 D

[PREK Usokia. pesspeldivnost e p“o.g\’\\&\\‘\QS\‘

Dokoz:
g:PO=>PL Pe(bﬁ:ek\i\lf\os\‘ S cemrom V.
l2bereme oo &Uw ..... U\QS 200 U > L= Xm{u;}&ém
Ozralimo: L= OL)= (L @T) V)
|2beremo  neriédne vekdone UL eli = oi=du; +k; 4ce0, k€T,
le & =0, j¢ w=HeTalU = W=0
=>BSS: A=A In Y =u+k.
Deliniromo  fneosno Pces\\'\g:mok A L=V s PreoQP'\SQm Aku; =Uul. w
Za L=Zin XU\.« cP Vd’&\f W= Z‘f" (-B;q;= Z/. ﬁ\u};ﬁ\ =Z,\ Bi U, —24 =
=2,\ [-};A\x\-r“‘ = /-\Z,. (é,u; +1+= Au+t
= 0= (LeT)a U =@aliye T a U =(%in purt o T) a U =(ZindAdeT)aU =
= 00T+ LA = BinlAdt = Attindu = AL 24 (1D

> 9=')/";\ ’Ae pfo\gﬂi\mo&* o

HOMOGENE KOORNNATE

No. mnozicc J\0) delinicomo  ekuivolenéno (acii -
(s N (B, BY € FAONOY 2 ol =AR; Ve

Ekunolengni cozred  adesice. (4. &Aa) omrodinmo = Lty ol



Na‘& bo iU-ﬁ,L«..., LY Fro"&\z*{\mo Cmd& 2o PV.
Preremo  nenidgeine. Veion Ucely, daie ue= U+ +Van

Za  progdine Yecko L= 2 W apiékmo U= alig -+ hally

LY Pci(edCMO
homoo&ne_ keotdinode L= &),

3“60\{01‘ Y Zn Adiu = CAZ: Riw
STl =0, e =lpe
(m]

Koordinate so cduisne le od ibire pCogk\'\\lv‘ec&\ OCXOdX"\ n ne od izbre \)ek\ov&y uc.

Nog 200 neniédne \)e)éroré‘\e uiel; ve/\&o\ Uo =Wyt -t Uy,

Obgn' AeOdY, da e we=Aub ; Upr Hua= Al 4+ un).

Obsta qi§ skaagy N 6%\{013, da e U= Wy * o+ Rl = A+ -+ A

= =Q,= = A
Homm&\\e kooedinoe. ':\'Oace_ L glede no @oro  Vedooey U
L= iml\kk:im%Z,, o(cu;H -—%«\{Z:o{;%uﬂ =I0(,\‘>, S O(“'A_}={0(4'- L 0(,\1

a=41-a+0Ox
Nay ‘oo NS, \a\'\\lr‘a femicoy  in S\C;A\ E;IX Cor \—3’\\11\0 o (‘oo(' 20, O R—:{A:O‘S'—
e e e e copodg =

Noy bo Dep in DF A D=[:p], pr0, say [4:0)= 1:0]=A . = D=[gkA]=1%+4)

DEFINICIAA DORAZMERIE otk AR,CH na poekiinl tremicl e Soaloe
D= DABLD), kir £ D=TA] gede na proghdiine axodie 1C,ARY.

OFOMRA: Steulo O dobimo na sleded maline c=ash

Ad=%a+b = A= DAR,CD)
TRM\TEV: Ve,\gx
o )

BACD) = D(ABCD = D(AsDdC)
oo DDBC,AN= 4- DERB,E D) = DR, B
Doko&'-
©YNay o Q= DRESBCD) in na‘z\ ve\&»\ c=oxo , d=%a+b.
D(BACD): j§emo vdore i B2 d, daje d=b+a, o= ub+al
c=ash > c=b+a

¢b o d=% +h=N+b =B +Xd |N"
> A= Ab+a > A'=D@ACD)

X
DABCD) : d'=d+% d=%a+n
c‘=/1,wt+b1 ,

L E Y >ccath= Wi = ALD(AB,D,C)
) D(dB,c,A) * =d'+b a=c-s
al= pd 4B > d=Ale) b= + WA
> de=d + (2-0%
& A TNy
d=Qa+h = A=Na +(D-AT'©
= Sa=d -2V /-0
= 0N = - (-0 + s = DDBEAY=4-9

[oN

)



\/e,\éXai
> D(B,ADNC) = DARCD)
so D, B,A)= DlARCY)

I2REK: \soko mg\&\.no& o\wrom&x d\JO(‘O\EIY\CX‘éF,.
Dokoz:

Ny VT p=p ProX;\ANms& ;ABCDNep in DEABCYY=
c=ath _y Me= Mlao)=Ma+ My

A=%atb MA = Moo= Ao+ M = DKM, 4 B, 94 (&), 2% (N)=9
'7},.4“\\=M/-\ >Mo

L (B=HR >My,
Vi [O)=MC =M,
Y (D= MD>MA

DEFINICA Nay odo g ,f,s  fazlidne \:vo‘v&k\\\mc; premae pco&\éﬂ@ conmni, ks
ogedo oz skupo Itk O, Rherimo  popiore Soidune  premics 3,
ki ne ofe Soz 0. MORAZMERIE  Sopan premic 99, s ¥

Dlpa.r,8) = Ul pat, oY, cot, sof)

pefspé&'\\\r\os\ + N ' s ctrom v O

nowm preseke lepo ‘pres\i\qo\
=> 'n’\c\‘g\ neadisnoy < izlsie

HARMONICNA EETVORKA
Od sedad' Predposlmimo, da Je K(oy#2.

DEFINICIOA: Tozke ABC D na Pro‘%e\éﬁvn'\ Ptemic'\ '\'\lO\‘ig HARMOMIENG EETVERKO,
Ce e DAB,C, DY= 1.

OPOMBA: Ce 3 ABC,D harmonidna Seecko, so tudd BACY

ABDC; BADC;
D,C, B, A harmoniine ceterke.

RPREK: Nay bodo AB,CD rozlicne todke na proée\&\\m'\ premici p. Nay bo o

afina premica viogena v p toko, da e C(-I1'0]) 402k v neskondnosti.
Todke AB,CD so harmoncna Zehverka nadanko tedaj, ko s D azpolovidie
daJ&ice AB na premici  p'

Dokaz: i
, Ce v2omemo pro Fvno o%roo\&t {B,C,Aq], e
/[f_tz..,q C lodkon v neskonZnosh
ALD S p D je rozpolouide da\gc& AB Vv p © D(eABD =5
© DA, B D=(1)Y=2
, © QAR e D)y=41-2=-4

= ABCGD harmonidna, Setverks,
Qa



[ZREK. (konstrukcijon  harmonidne Ee:Her\ce\)t
Nay bodo™ ABC rozlicne totke na projekdivni premici p x;m%l&(\m\
fownini  PO*. Nay bo q=p Pro%\c\-i\m& premica. v PO, ki oge scozl C
Ma& bo T todko v PO} ke ne leZ nik na p_ni‘r'\ DA c\.T___
Oznalimo E'= TAna , F:=TBna, G=EBAFA in D= Taap.

Rotem & A B C, D harmoniéne, Setverka,
A
4
E

Dokoz:

F
Koo
TC v =
A D BP
A7 / /\

Na. desn skici smo ddoill Pma\e\oo&qm ABFE |, zafo Yocka G ;oo\zpo\&\l\go\
ohe MOV{OJ\', ksae pomen , da tozko. D mzpo\av\&a dai&co AR na ofini
remici  5\CY.

Fg Preéin(&eiv\ 120N e AB,c,D Normoni¥Fna Ee\\)er\co\. O

Tocko, v neskonZnosh NS fokon, ki ima Eo\oln&o homa&x\o koordinodo encko D-
T=[10:0), c-{o:4: O ...

TROTEY: Roiekfiinos 1 p>p na proeldini premicn p, ki ot identiteton, se
invozg\(,tci&o\ g H=idp) natanko \-edlo% ko deSmjata razliont Yok A, Bep,
da i SRR in HB)=A.

Dokaz -
) F2idy = 3Aep, da HA)=B #A
Feide = FAY=HR) =A
) Noj to CedlAB). Oznadimo HAO=T in VIH=E.
CEE: D(ARC,D) = DR, HB), # D), ()=
= D(B,A,DE) <‘o\\raro\arv\e\‘g e oSntan
= DA B E D)
= c-E
D

STOZNICE

Nay o V=0" vektorski pcos\-ov
Ce s¢ P € Ol xn) policom v n sprementivluch, mnozico nicel (g me V;

Plaa, %) =0Y imenugemo  ALGERRRICNA MNOZICA. (e je n=2 in se p stope 2,
e S § N S
yo imenuyemo  STO2NICA.

Rlinom ¢ % HOMOGEN, ée dos\-a&o deNuloy da se PK'AX,.,...,‘)\“\= ')xdp(x,“...,x,\\A

Rimer : .
o d=0: P(’Ax,,...l')x,,\——') P(x,,,...,x,\\= p(xﬂ,.“,x:)
A=0 = P(O,...,O\= P,y %) V(x,,‘._.,x,\\ eV = P'-‘-L\or\s\o&'\*vo\



1

o d=A: PL‘)X,,I‘..,()\XN\:‘)\‘D(X/,.m,xr:\
o Rl o e | 4O pofien
° d=21 P(?\Xm..‘,?\xn\ = %2 b(_’]l“')x"\
= ey, W T 20,20 Ry xixg

n=23: Pb‘"’sz\= 0\x2+9\bxu6+ Ctg"’ 2dxz + le&g + R

Homoaen polinom o NE definica. predikme PV>0, Joda vseeno  labko
definicbmo  mnofico nide\ mMO%&ﬁQ%o\ Po\{novmo\ v PV

DEFINICIdA: MnoZico nice) {[x,,w-ixﬂeP\/; ka,,,_..,xh\=oq], kiec je P homoaen
@o\\nom,'lmem‘g,mO PROMEKTIVNA  ALGEBRAICNA MNO2\CA.

OPOMRA: Delniciien e dobro. | say ey p(xﬂ,,_,,xn\——o S Pl‘)xﬂ,..., Axa) =
& 9 $ e =N pby,.., %) =0 ¥A

Ce g re3 in d=2,, ﬁO§L¥Vno o)&\amklno MNozico \menu&w\o STo2N|(CA.

Noy bo alx,a2)= o+ bul+ e+ Jdwy + 2exz +« 280z .
ng\oikrv\i\r U&M= ade N V=X 3
d b e oy
2

e L ¢
Teo!aé3 e G\LXAA\E\\: VTMY = <My V>
Tox‘eh % o\L\)\ =<My, VO \Q\)QA\‘oéﬁ\o\ Sorme .

Reslkovo. §:VV>0 je SIMETRENA  RILINEARNA FORMA na V, e
nearra. v obedn  Laldorgh in X Qb = Dy 200 vse xueV.

Nay bo geq.q.esﬂﬁ boza. 20V (dimV=3) in cenodimo a;v@(e;,e\)_
Teoex' e M——ﬂo«:ﬂ i Simetidno. madtikaen Toce& \ohko  stofnico podamo
= ametridno BLilinkarmno Sermo.

l2 D laWo neposredno dobimo  kvadrdire Sormo o veV=> v=xe,+ x,e, v xaes
= Q)= ZﬁZ\‘i roxg ® (ec, eQ =

BDlaw)=u"Mv = 2323 ag xix =
= C\(\;\
Kioko iz knodestine -Qorme dobimo sime‘\'ﬁér\o Qopmo ?

Dluty, ut) =aluty)

alurv)= Dlawd + Dl « Dy W+ D)=
= qluy+ o\(\l\* 2B (uv)
= é(u\\l\ = 3( a\( wry) —alw —0\(\‘\\ (ke KIOV=2)

Stotnice v proekdhivni caunini lako  podomo na e naline
) s \odeairo formo o (\\omoogxx polinom s\o\m'& 2);
2) s simetriéno madriko M,
3 s simetridno Silinearno Sormo O.

Kvadratni  Socemi Q0 Q' V=0 s pripoda&oam makrikoma Ma, M, st Skivalenin,
&e dos"a&a cbenlgiay modriko. S, daje M= OM,S



Stotncr §, i J, o ckvivalentni, &e o‘os\u'&x Progk\-{\moﬂ- FPV>PV da $
JE)= 3,

TRNTEV: Ce so SVRLNCH ehiinalenty  kvadeaimi gcvm'\, sho ?“\qu&ai So3Sniel
j)4 wn jz e—k\l‘\\)a\enﬁ\ .

Dkoz:
f={%alhery; qu=0Y={%alhery; vMu=0}
Obstad obvn\g\lo\ Mod ko S, da i sz SH4%T.
S~ 3= 3A Seenifvon medvikon | da e %)= . n
Binlvh e kl8) © Linlvle §,

% (K lvh\e 3, vVMv=0
Wi AV . -
(ANTM, AY=0 = (e izberemo A=(JY, e
VI(ATM, A'v=0 Va(3)=5, = T.~3,.

RREK (&%lessrrov el
Vsaka keodeana Kermal of R =R ¢ ekuivdlenina koodsadni Sormy  onhke

2
q‘-.s(x/.,.”,X:\:X:“"'"“Xr'X:.4—‘" - Xus ; €820,

Voo, Jiodralra. Sorme, Q C=C £ Sivalentnoy  kiodeadnm  Soemi Sdike
0\(()(4,...,)&,\\= x}{_ T X?-.

Stoznica X NEZROIENA, le @ P“iPOJaX’aO\ ok, mo&gmﬂneog\ FonoRy (\*ouAM=?>\-

K\asiQ\kad'X:\ dognic 200 O=C:
ranoc\)M| kvodeano. Sormo. | shozmica

(%) 3 %+ 078" Z2=0 lediney el 1\‘0‘&\'\0\
2 NE Ué =0~ (x+‘mglx— LL&\ pa ﬁdée\ér\\m'\\n premic
A ?vo\gk\(\ma premicol

/ x==0 (d\\to\ga

K\asi%\qadg soznic 2z O=R:
sonlr,®) | knodcotno. Sorma shodnion
ﬂmbg?) { ( Z:‘JO) RN 2°=0 prozo oz / &
(%) (2, A) x2+ x—22=0 (edina) neprazno._neieroleno, SR\
covos Li (2.0) X2 +k§ =0 ena.  progkdivno Yodkon  (2-o8)
(4,A) xz—ugf Q=(xtx-w) | dve prog’ Hyni premicl
rav\fA (4,0) x%=0 (&\\0'}{\0\\ pro}eiivne,  premico.

ZREK: Resek neierojene stodnie in projddivne premice \1&3\:&;&‘; nofied dve Yodki.
Ce i O dagorailno  zaprt deseg, je presek neprozen.

Dokiaz:
¥ NEPORNc Nel 2ro3eEna sto#nica  in P @ro‘gk\wno\ premice..
Denimo, da ima Pnf \lsa& o dodke, ki g\r\ oznadimo = AB,C.

T {CAB) o moiekine copedie za p; coas

/%C/ : |zheremo \)?o‘g\c\'\\m\ veklor &, da e {a\\o,cﬁ ozo za V.
A



Makrike, M, ki pripado stosnia § v oz {ab,dl:
M=qu|oa T @Qﬂ
o Ty Blsd
Qo Bl LA
Blay=al@d=0; sy Ae 3
Dlob) =alb)=0; s Be¥ 0
0=0(c.d= Dloss, a+v) = Dlaad 2D la )+ Plue) = Blashy=0

o O =
= M=o o *J = mﬂ%Mél = E—:ox_‘n&*

x * %

N&& b O a\cg\:ra'\éno 2oprt dq&a%

p=AeB = Zinlaky
D) Ce aD=0, © BeY in 2o BeTnp.
qB=0, P

YPep\) o odke P=Tn: %]
Spef igeremo 4, dale lab,dl twaa =l V.
M moteika 200 3 v boz {a, %, A

Pe¥e yMyv=0 Mu Mz Mo | | 4
$ =/IQ‘(‘ '>\\3+O& = VTMV = l-_A A O] . ™Az My \'“32 . % = m, + ‘>\mu+ 9\("\41.(. ‘A"‘zz\ =
Myzy Maa m33 o =m22_%z* 2"\47_?\1_ Mn = O

Ker W\zz:qu\*O, ima. enacba \lSd& eno refitey. o

Ce O=R, lahko proyihiino. premico seko neizrojeno Stoznico v 2.4 ali O Yokah.

bE X2 yg-22=0 Ce i j’nP prozno. noZicon se \:xese\g AR
P—

ravnine, ki e veporedna s p, elipsa.
X Y
Ce je Jap leena todon, g presde  —> — Ao
% in raunine, ki e vZporedna = p, parabola. v

le sha Sap detod, g presck /
e ¥ in rounine faporedne e, \r\\‘Perbo\a. A

I A

DEFINICOR: TANGENTA na § v dodi AeY jo progkdivna premica p, 200 kadero

e j’m\:={A7].
‘A

DEFINICIOA: Nag o A= Lin {adePV in § SoZnca v PV.
Mnogico totk {%{n(b’)eP\/; @[a\‘o\=o‘ﬁ=\>;\ imenuiems  POLARA ke
A %(edc oo F.

TRMTEV: Ce e T neprozno nezfogna  Stodnica, ¥ pdoton P projeldivna premica.

Dokoz:
Definicamo ' V=0 @)= Rlaw). s g linearen Bunkcional) .
Ce e a=0 ¢ pripadaicto madrika  zapsana v oz Lavx 2y Salke
M=10 = w|. Torey ¥ (Zrojena, = ¢y nefriviadlen  Lunkeiona
0 x % K_e(‘ e (_DAE\LP..N(’A, e dimf,ﬁ dixv\(\cer\e,;\=dimv—0{imtimueA\=3‘/\=i,
O % » = pa & Proae)énvno\ premican.



TRNTEV: Na& o § nelzrolena Soznco. in Aes.
Riem ’g Po\a\“o\ A -\W\ogn\n ne v o A

Dokoe:
a_eA = (OZ\=O
Noy o B=RinsheSapy, B*A.
Torey aB=PlbiN=0 (BeY) in Dlod=0 (Bepn).

Madddkaa M 2o § v bazi (a\b,*hl] & M= |Blaa Qlady = O 0O =«
Dlba) B =X[=|0 0O X
* E R ® = x
= PO\A%H*B = ¥ '\ud&r\q i
TRTEV: Na‘b o ¥ vxe\zro’aenq SHnica in Ae S.
Obslra&o\ nodamko  enoy -\ancsev\iro\ na S v A
Dokaz:
Noj b p %anog\*o\ ncIvA. D P=im{a‘bjx, aeh
2 pojubno osko  XepAY velp X=Finfb+al 2a nek 2€0. A o
B pre posivo\\llol: XEY, zato OF J(b+Na, b+ﬁa\=@(b,b\+m@(a,b\+%2m

ée @ @.(a\‘o\ 0 , &G X=;Cl;"\{ b'(i@ (a.b\q@la.b\aql € ':f S
= B(am)=0

To\‘e& A Yinloyep, = PamP o

Velig: = Aepg < Bepag
; Q’@P(\;,cb=o =Bla®

o A#DB =>Piz£_‘3§-:
Denimo, da je pa=pe. Naj o Zep npa.
x _ = Pa=Px In P=Pa
P ¥X e PA::PB = PX=AB = Pa= Px
. . = ACpn in Bepe (= PA\
A & Y & YVeAB = py=pa=pa = o -\-anogn\v\m‘jnA in Og

tonsemta. S v B
A

TRMTEV: Naj to 3 neprozna nerrogna Shognica .
Te}a& e predps TRV {Exo'g\c\'wr\e premice. v P\ﬂ], A~>0n, b\a'ekd{\,
Doloauz-.
vemo, da je T inidkdivnon
kJa& bo p pollona premicor v BV,
lzberemo  cazlién Jocks ARep, \emo, da ta¥pe-
Oznalimo  P= paOipn in doimo : Pepa, Pepa. = ABe p, = pa=p.
Tme'h N T Sur&e\divna. o

DEFINICIDA: Todko P, 20 katero ég T/(P\-—p imenuemd POL Pre,mfce_ P (cge&e
na stoznico



[2REK (qeonetritno. konshrokayp  polase)

Rlorotstke A alede na neprozne nelerdieno  sfoznico Lonstuirfaws 2z eno
od $j>odhd'ih kmzi\‘«k\:cg
M\ Ce e

AeS, e pa cdina Jrom%er\\a n S oA
@\ Ce e AeS in dos}aéadv\ e -\an%en‘\i oS skom A, lem e pa
premica, ki oge oz dorkoligd anaent ro .
) ?\)a& o AEY in ne dos\aéo}o\ de Yanoent na S oz A
l2oeremo cazhiéni premici o in p. Skort A, ki sekiddo Siednia Aven
tocksoh. NQ& ot B in G foeks v
Naga\:o ™ @ce&e\: +an

presekin §in g
ogx\\ na 3 v & nC.
Te & e pa= DD,
Dokoz:
(1) Ze vems
Pa
@ < A€ o = BlEp, = pa=BC
A Fe P fe Pa P
B Pe
) &

Pe
P,

£a Pe
biePB(chi = B{,C;QPN = Pbx':_TEf:PE
AC Py, By, = D‘IDZqu = = DD,

[

NALOGA: Nai bo $ dognica v K podcmo et ax?+ benai-c«&*id\;w 2ent
2a_todko AKx,,g&,\ pofd vse premice, N c&c&o Soz A in ©

£=0.
eﬁa‘(\og%r\e na 5.

Standardno vloimo By PR® (ro. nivo ==A).
A R <= PR, Gud™ ixw&f.
Stoznaz I v PR®, 20 karero \§ = Sn (RIXVB
Pa e podanee s kvodratne Sorme:
Q{x,\ﬁ,&\= o+ ?_\ox%+ c%*— 9,0x= + Zeggz-rg-%’-_
Modaka M 200 % v stordosdn oz X
M=la v 4
Folaro. ocke X'—‘Y,K,‘- cﬁe'-/ﬂ e [\3 c €
) 1x t}\ e 'Q .
il v&] %>=O
Zo

=

X ox+urda
> {Xo U&&.—]'H' %}=O - ‘-_Xav&, 2 b<+c»é+e% =0
z
- 0\x><°+‘r3%x°+3\zxo+ \QXU&+

o\x+&g¥1
c Q+ezux+dxz,,+e + $r2, =0
OXX%, +\°{LX“°+X‘2>°\+C‘&§°+ } 2XoF xzb\*-e(a&:i;.) + Q22,=0
Ker A=Dx ‘%"‘A—-\/ \ a§rn{§ enolloo VSonime 2, =4
"F%\afo" v R donimo, &e p’\%&ﬂ\o e ==/,



TRYTEV: Naj bo % repraana v\dzroééa\r\o\ Soznico,, A€%, pro‘@ér'\\mo premico. ©
skozi A P2 seka 3 v dodkoh Cin D Naj o B=raps.
Rem 2 ABLD hacmonicna  Eetverka,

Dokaez:
DABCDY=D(D,e,B,A =N > bdte n a=NMre

Bepr > Tla, )= Blodee, ddre) = ABd) + AT+ Bl + Bty ~ (4D Be )

zev& QUad)=0, e mairka M 2 %\ o {od, s) dolke M= |Ble.d) Bled) x
oo %]__ B ddd)

— - VosnodM<3é[2 Q% *® » »
Tore\ ble.N#0 in 2o 1+A=0
= @(A\B,C_,B\=—4 o

N

[RZREK. ( Steinerien '\EV&\’\\’
Nay bc§o AR CY rmzlitne Yocke no reizegien  shoznic S in Te% SRS

+ozkson .
Rotem ie (TR, TB, TC, TD) necdvisno o Yocke T.

Dokaz:

Rer premico. sckay nelzrojene Sonico v nage?  dueh Yool , ndosma deafan
izmed dock. A, B,C,D ni kolineosno .

'TO\‘e& e QD,A\B,C'B ekdivno odse. (o{=a4b+c\\

2o e T\ oy e \-—-XF;OE%\Q‘\'ZC-DC& s Dlaa) T(ab) Dlac) 0 4

Mfrilo, M 2o % v b=l {abdy e M= 2 Bldd Blod|=|d 0§
®(C|O). @kC('O\ @(C(C3 (5 'g 0.

Madviksor M se spremen (9, e izberemo druge Veetorie :
Io\\'=a'+b‘+c‘ Eé a=% =%
Ad = Alaxb+) B=ab 0 Nk Xp
Motk M 26 ® v oz {d.b‘.c“} e M{‘Xo{ O? ’A’g}
Ap AW 0.
Element madrk M in M qizo W, o \\e\xx- < ,;1 L K% p
SN ] N N A L é%

A=11:0:0] c=[o:0:4] T:[mﬁis
R=101:0] »=[a1:4]

o+
De¥ = (14 A]-MF =0 = [14 A]-[awg) =0 = 2K+ R)=0 > st g =0
A 8

" Ant ¥z
Teg = [« UAQ-HM%) =[x g2l o&gz -0
2 \BX"’ 2

- M+ (&xz+0§x —+ é%?_+ le';_«+ /g— 2=0
% % - o(mg (&K?_'Hgkgif-o




W A BCDT s rerlithe toake:
D\lomzrv\et‘&s Sopa catunome  no prendiay AR

C'=TC n AB =|x: 0]
D: T D =lx2: o2 0]

Ce x=0, bEkAT=[X‘\&2~3 \ezi e ?re.ﬁ\'\c'\ RC |
To ni mogno, sa\ premica seko stonico v ragel deeh Yool
Tore‘a Xx#0 in ch;br\o WFO in 2#0.

Ce x=y, docke CDINT leii§ o ish remicl . <
D(TA, T, TC, T™)= DABL DY =N

Toréd XEQ in Poalo\ono N X#EZ.
C=3+«% X x] |o x2l|% .o
d'=A&+Q %]=]o]+% %—z=70+‘3§%
o 0 o4 o o} o)
\\& B T T
= 2ler w2 0= 52 [x 0 0T+[0 ol
= D(TA,T®, TC, TOV= % (Al e nexduisno ol T2)

Aefs+5=0 /x E—=> Bl g lsz-x) =0
é + o @x(%—g§+§@i—>§=o
2o\ = Su (s -2
P T, e )
neadvigro o Aare. 1\

in Soze (a.b.iq}

@ T Je eno rrmed fozk. ABCD.
BSS lahke predposionimo, da ie T= A.

D\IO“O&I\'\Q‘:AQ LOBINENS NG fremic Rc:

‘ B=Ada e =lo4:4)
e P\‘=ﬁ‘r\§c=ga@
B

R B c Ba’ {a, MXVY2T) =0
0 AR X O(Y-(-bz
Moy 0 £ [¥[=0 = o0 x [0 =g Y + (2= 0
gollz s
= A-={o: p:—of]
DA, TR, TC

c, O = DAz c,Bd)=9
a+

g=d 0 o |o 0 0 0

\ 3 = +(— -A[= + [B_-"‘( -

e [ BB
a B

> Bolo <« T Bulo p - [o p 0]

= g)(ﬁ‘:ﬁgr’)?c(f‘b§= %b=% (doloime ket v W) o

+

OPOMRA: de T=A, e TA -\-o\vx%eﬁ\‘o\ o % VA, -\m‘e'h —W\=Pﬁ Rdobno zo. B,CD.



DEFINICIM Naj o 3 neizrdgna. siognicn in ABCDES qalidne 4ok .
DNORAZMERYE DABR L) ‘e encke dvoroameryr - Lopa
DER, T, TC, T, Ker 5 7V pq\x\sm tocka. ros R

2REK. (Pascaloy '\?;(e\<>‘
Nay Sdo ABC A, B,C taaitne docke oo neizroen  Soinid X.
Riem so D=MABa B, £= ACaRC in F=BCaVC kolincarne. todke.

Dokaz: :
DAs.c.2YE DIFR, B, /e, AR Z° DIAD, X, B
= DA ED, B | ER
=
D(AB,C BYZDTA, T8, ¢, FBZ A, F, ¢.B)
=D(EY, &7, B, &1
=D(EA, EF, E% ,ER)

Ce se_ duorozmerie wema. v Aeeh Jco&a\r\}@cem\coh\ se Yodi v ZebeN.
= ED=EF = DE,F =0 kdineasne O

Rt 4otk (go&k\i\m\\ covnini  doloda Sronico.

Ny bodo ABCDE fotke, ki ddotale  shotries §, in nay oo ¢ gremaa skoz A,
ki i fonoeninoy na 3.

Kiako kondtruimome Aotko, ki PSR Pos_se\m\ P(‘S in ni A

2REK (Briancdnonoy  izrek):

Na& bdo ?,o\.f\\s'.o‘\\c‘ cazlidne. ta e no nelEoeno Aognico .
O=rofime eeda  paad), qar, Tag, Bng, qnar’, fap  zaperedio =
ABC, AN C.

Riem se premice AR, BB jn T Se_\nahc \ S\c\x&h\’\'\ Aodki

C R 1=




DO&QCL%‘-

R Pascolovem izreks =o Yocke X=PQ aPR, V=PRAPR n 2=GR A GR

kolneacne .

Fremicaa PR e plom P in remico Pa e pAoson Oa.

Tocka X lezi na Po\osq\'\ QAN Qa, Jozki Ain A ledita ran Px = ™=

Enoko do\o‘\mo, da & N ' in Pe= ==

Oznolimo T=/\7\‘(\BB‘=9A(\\)2 in T'= A\ (@"PXOP\(.
Tore{ XZ€prin XVep, = pr=XZ in pr= XY,

Ker =0 X\Y,Z kolineasne, ¢ pr=

e, & B pre .
Torey T7=T in == AR, BB in CC s&\o&& Vo Suee Yok O

2REK (larek o metol):
Ndh o PQa %’\\l& v kroznel W M neno (‘0&90\0\)'\%&.
MQ& bosta. AR in O tehivi \Q‘CS\El-J\‘\Qf, k& CZSCS\O\ ko= % M.
Nay oo X Presck v PR A i ¥ ge&k el P in BC.
Te)a‘é M mzpcladien dalfes XY.
A C

Q

B )

Dokaz

'~ =
DP AN DA, /S, Ao, AAVZ (P X, M. Q)
DPD, B, =N®, ®, (B, TQ) = DIP,M, Y. })

A

Raurine vlogimo nex wivo 2=4, da le M=(0,04), &=(4,04) (= P=(-1,04),

Y=(a,0,4), X=(-5,0,A).

l2 enokosh dnaromenty &?Q \’\m‘hiem oty ddoimo a='s. o



