P. Manueckn, A. Manyecku, Ckonje

INPECINKYBAIbA BO PAM-
HUHA ITPEKY KOMILJIEK-
CHUM BPOEBHA 1V

(IIpoooaxcerue!)

8.6. Teopema. Cexoja BHaTpEIIHA TOY-
Ka Ha KPY>KHHIIaTa Ha MHBEp3WjaTa ce mpe-
CIIMKyBa BO HAfBOpPEIIHA TOYKA, U 06part-
HO.

doka3. AKO A e BHaTpepIIHa TOYKa
Ha KPY>KHUI]ATa Ha WHBEp3Hja KO(O,\/; ) u
I(4) = A", Toramr &q/Z u on (2) cre-
AyBa JeKa &'> «/;, ITO 3HAauM ieka A' e
HaJBOpENIHa TOYKa 3a K.

OO6paTHOTO TBPAIEHE CE JOKaXyBa aHa-

JIOTHO. ¢

8.7. [la BuguMe Kako Ke ja KOHCTpyupa-
Me ciaukaTa A' Ha IIPOU3BOJIHA TOuka A
npu uHBep3ujaTta (1). Heka A4, co adukc
Z, € BHATPEILIHA TOYKA HA KPY>KHUIIaTa Ha

unBepsuja Ky(0,vm). Torami,
|zg—a |2< m.
PaBenkara Ha npaBata O4 e

z—a= fo_z(z—a).
z0—a

Bo Toukata A mnosnekyBaMme mpasa (g)

HOpManHa Ha mpaBata OA. Hej3mnarta pa-
BEHKA €
zo—a ,_
z—zy=—=2—=(z-20).
z0—a

IIpeceynure TOukM Ha mpaBaTa (q) H

kpyxHunata Ky(O,vm) ru Haofame Kako
pelleHnja Ha CUCTEMOT

z-z, :—gg:z (z-2z0)

|z—a|:\/z

Enna on HuB e ToukaTta 7 umj adukc e

ﬂm—\zo—a|2 (Z a)
——(zp-a).

z1=zg+1
== lz0=d]
Bo Ttoukata T mnoBiekyBaMme TaHTeHTa (t)

Ha KpyXXHuUIaTa KO(O,\/Z ) , UMja paBeHKa

riacu

z—z=—2L(z-z1).
zl—a
Haorawme npecek Ha mpaBute (f) 1 OA u ja
poGuBaMe ToukKaTa B umj adukc e

z=a+="=.

z0—a
3Haun, [((4)=B=4".
t

Hpr. 8
Heka A e HafBOpeIlIHa TOUKA HA KPYX-

HHLIATA KO(O,«/;). Crnopeny Teopema 8.4
umame 12 =E , O] LITO CIIEflyBa ClIefHaTa
KOHCTpyKuHuja Ha Toukata 1(4)=A4'. Huz
ToukKaTa A ja TNOBJeKyBaMe TaHTeHTaTa
(1) Ha K ¥ OpTOroHajJHaTa IpoeKuuja Of
ponypHaTta Touka 7 Ha (f) u K, Bp3 mpa-
BaTa OA Ke 6uje ToukaTta I(4) = A4'.

8.8. Hexa Toukure 4 u B wumaar
ajduken cu b. Adukcure Ha HUBHHUTE

m

cnuky nipu uHBep3ujata (1) ce ¢'=a+—=
c—a

Lpr. 9



u b‘:a+%, coonBeTHO. KoMmiekcHuTe

arnoBu KoeguuueHTH Ha mpaBuTe OA,
OB,AB,0A',0B' u A'B' ce

m= 5_5,772 = ll_ﬁ,n:,, :g, ny=m,
c-a b-a b—c
_ _ (b=a)(c=a)b=c)
75 =12, T (};7;)(;7;)(}776)
coomBetHo. Off =10 y M _T6 4
. Ao T s "

Teopema 1.7 cnepyBa meka (uprt. 9):
ZOBA=/ZB'A'0 u LOAB = ZA4'B'O .
Co Toa ja foKaxkaBMe CIIeJJHATa Teope-

Ma.

Teopema. Hexa O e ueHTap Ha HHBEp-
sujata (1), 4 u B ce NpOU3BOIHU TOUYKH U
A' m B' ce HUBHHM CIVIKHU IIPM HHBEp3HjaTa
(1). Toram,

ZLOBA=/B'A'0 u LOAB =ZA'B'O . ¢

8.9. ITpaBara (p) umja aBTOKOWYTrHpa-
Ha paBeHKa e
Az+Bz+C=0,CeR,B=4
co wuHBep3mjata (1) ce mpecaukyBa BO
KpHUBa 4Y¥ja PaBEeHKa e
Aa+Ba+C+Am Bn o (3)

w—q W—a
Moskuu ce ABa ciiydau:

i) Ako Aa+Ba+C=0, T.e. mpaBaTa
MHHYBa HH3 LEHTapOT Ha MHBEp3HjaTa,
toram op (3) ciegyBa fieKa ClMKaTa Ha
(p) e mpaBa 4mja paBeHKa e

Aw+Bw+C=0,CeR,B=4,
a Toa e mpasaTa (p) .

ii) Ako Aa+Ba+C =0, T.e. mpaBaTa
He MUHYBa HW3 IIEHTapOT Ha MHBEp3WjaTa,
toram of (3) ciuegyBa jeKa ciMKaTa Ha
(p) e KpyKHUIIA UMja paBEHKa €

wv_v+21w+A1;+Bl =0,

Bm_ Aam+§m;
Aa+Ba+C Aa+Ba+C

Co HemocpefiHa IpoBepKa JoOuBaMe JeKa

Kage A4 = —a, B =aa—

aa+ Aia+ 4a+ By =0, TO 3Ha4X JeKa CIu-
KaTa Ha mpaBata (p) Koja HE MHUHYBa HU3
LeHTapoT Ha uHBep3ujaTa (1) e KpyKHHUIA
KOja MUHYBa HM3 IEHTApOT Ha MHBEP3jaTa.
Opn pocera WM3HECEHOTO HENOCPETHO
cleflyBa TOYHOCTA Ha clefiHaTa Teopema.

Teopema. Cekoja mpaBa ImITO MUHYBa
HU3 NeHTapoT O Ha mHBep3wjaTa I ce mpe-
cIMKyBa BO camaTa cefe, a cekoja mpasa
KOja He MHMHYBa HMU3 O ce IpeciuKyBa BO
KpY>KHHI]A KOja IITO MUHYBa HU3 O . ¢

8.10. Axo npaBarta (p) He MUHYBa HU3

LEHTAapOoT Ha uHBep3ujaTa O, TOram of
JoKa3oT Ha Teopema 8.9 ciepgyBa jeka
LeHTapoT (O} Ha KPYXHHUIIaTa BO Koja ce
MPECITNKYBa NMa a(puKC

Bm

Z1=—4 =a——"—.
Aa+Ba+C

LpT. 10

Heka P e opToroHajHaTa HpOEKIHja Ha
nentapotr O Bp3 mpasata (p). Cnopep 2.3

aukcoT Ha TOukaTta P e z :—AH*ZIZJ*C ,

Ima 3aToa aq)I/IKCOT Ha Hej3I/IHaTa ClIMKa

P'=1(P) ke 6ume z*=a-—282 __ Op
Aa+Ba+C
z*+a _ a— Bm_
2 Aa+Ba+C

O, e cpenuna Ha OP'.

= Z; 3aKj1y4yBaMc JIcKa

T

Lpr. 11

Ojp mocera M3HECEHOTO ja UMaMe CIef-
HaTa KOHCTPYKIMja Ha Kpyxkuuuara I(p)

Kora mpasaTa (p) He MUHYBa HU3 LIEHTa-
potr O Ha muBep3ujaTa I. Ja ompepenysa-



Me OpTOTOHallHaTa MpoeKnuja P Ha IeH-
TapoT Ha nHBep3ujaTa O Bp3 mpaBarta (p)

u Haorame P'=1(P), (upt. 10 u 11). Kon-
cTpyupaMe KpysKHuIa co amjamertap OP',
co mITO ja fobuBame Kpykamunata I(p).
8.11. ITpumep. lanenu ce npasute (p)
n (q). Jamm mocrou mHBep3wja I TakBa
mwto I(p)=¢q?
Pemenne. Crniopen Teopema 8.9 TakBa

WHBEpP3HUja IOCTOM aKO M CaMO aKo IpaBUTe
(p) m (q) ce coBmaraar. IIpuToa, 3a cexo-

ja MHBep3Wja uMj IeHTap npunara Ha (p) u
MIPOM3BOJICH KOe(UIMEHT BaxK 1(p) =¢q .

8.12. Teopema. Axo KpyxXHHIaTa K

MHUHYBa HU3 IIeHTapoT O Ha UHBep3HjaTa
I, Toramr I(K;) € mpaBa IITO HE MUHyBa

Hu3 O.

Hoxka3. HenocpenHo ciegyBa off Teope-
mute 8.4 1 89. ¢

8.13. IIpnmep. [anenu ce mpaBa (p) u
kpyxHuna K;(O;,R). Janu nocron UHBEp-

3uja I taksa mTo I(p)=K;?

Pemenune. Criopen Teopema 8.9 axko 6Ga-
paHaTa uHBep3uja I mocrou, Toraum Hej3u-
HUOT HeHTap O IeXd Ha KpyXHHIATa
Ki(O,R) n npaBata OO, e HOpMajHa Ha

npasara (p) .
MoO>KHU ce clielHUTe TPH CIIy4au.
i) IIpaBata (p) m KpyxXHunara K; ce

ceyatT Bo Toukute M u N . Op HeHTapoT
O, Ha KpyxHunata K; TIOBJIeKyBame

npaBa (g) HOpMajHa Ha mpaBaTa (p) U BO
NIPECEKOT Ha (g) M K| I'm HaofaMe TOYKH-
Te O u O'. Op auckycujaTa Bo 8.10 creny-
Ba Jleka uHBep3uute I u I; onpepneneHu co
kpyxuumure K(O,0M) n K'(0',0'M) t™m
3a/J0BOJIyBaaT yCIOBHTE Ha 3ajjayaTa.

ii) IlpaBata (p) m KpykHHnData K; ce

pmomupaaTt Bo Toukata M . Op 1eHTapoT
O, Ha KpyxXHunara K, IoBleKyBaMe Ipa-

Ba (¢) HOpMajHa Ha IpaBaTa (p) U BO
npeceKoT Ha (¢) U K ja HaofaMe ApyraTa

npeceyHa Touka O. Op puckycmjata BO
8.10 crmenyBa meka mHBep3mjata | ompene-
JIeHa CO KPY>KHHLATa K(O,W) TU 3aJ0-
BOJIyBa YCIIOBUTE Ha 3ajayara.

iii) TIpaBaTa (p) W KpyxXkHHmata K
HeMaaT 3aefHMYKu To4yku. Of LeHTapoT
O, Ha KpyxXHuIaTa K; IOBJIEKyBaMe Ipa-
Ba (g) HOpManHa Ha IpasaTa (p) U BO
nmpecekoT Ha (¢) u (p) ja Haofame TOYKa-
Ta P, a BO npecekoT Ha (g) U K; I'M Hao-
fame Toukure O m P', Taka mrto P' e me-
fy O, u P, (upr. 12). Hag OP, kako Haj
AvjamMeTap KOHCTpyuUpaMme KpYy>KHHIA, BO
P' moBnekyBaMe nmpaBa HOpMajiHa Ha OP

¥ BO HUBHHMOT Npecek Haofame Touka T .
Opn npuckycmjara Bo 8.10 crmepgyBa jeka
uHBep3ujaTa [ ompepesieHa co Kpy>KHMIA-

Ta K(O,0T) ru 3af0BOJIyBa yCIOBUTE Ha
3ajjavyara. ¢

LpT. 12

8.14. OcranyBa jja BufuMe BO IITO Ke ce
nmpecnukyBa Kpyxkaunara K;(O;,R) mnpu
uHBep3uja I ako K; He MUHYBa HU3 LIEHTa-
por O Ha I.

Hexa e pageHa xpyxsunara Kj:
|z—b|= R, KOja HEe MUHYBa HHU3 LEHTAPOT
Ha uHBep3ujata (1), T.e. |a—b|# R. Ako
BO paBeHKaTa Ha KpyXHunarta K; 3aMeHH-

Me z=a+==

= IIOCJIC CKBUBAJICHTHU TPaH-
w—a

copmarm JobmBamMe feKa KPYKHHUIATA
K| ce npecnukyBa BO KpyxkHuna I(K;) um-



ja paBeHKa e ww+ Aiw+ Alv_v+ B, =0, xane
4y =)
R*—b—dl
m2+ma(l;—;)+m;(b—a)
R%*—|b-af?
Co HemocpenHa TpoBepka gobmBame jeka

2
By = al

aa+ Aia+Aa+ B #0, on mWTO Cleaysa
TOYHOCTA Ha ClIe[[HaTa TeopeMa.
Teopema. Ao KpyXHunara K; He MH-

HyBa HU3 leHTapoT O Ha wHBep3wjaTa I,
toramr I(K;) e KpyXHHIA KOja IITO He

MuHyBa HU3 O . ¢

8.15. Axo kpyxHunaTa K; He MHUHyBa
HU3 LIEHTAapoT Ha MHBep3ujaTa O, ToOraul
of mokasoTr Ha Teopema 8.14 ciemyBa feka
LIEHTapoT 01' Ha KpyxXHmparta I[(K;) wmma
m(b—a)

a(bI/IKC 1= _Al =a —m

. 3a adukcu-

Te zj,a ¥ b Ha Toukute 0,0 u O} Baxu

-4 _ m
b-a p_gP g2

€ R, mrro criopep nocuegu-

na 1.4 3aaum neka tue ce konuaeapHu. Ho,
npaBata OO, e dukcHa 3a uHBep3ujaTa I,
ma 3aToa Off TUCKycHhjaTa BO 8.5 3aKiyuyBa-
Me fleKa AujaMeTapoT Ha K| Koj JeXH Ha
OBaa NpaBa Ce MPECIUKyBa BO JHjaMeTap
Ha I(K)) xoj nexu Ha OO .

LpT. 13

Ojp nocera M3HECEHOTO ciefyBa cief-
HaTa KOHCTpPYKIMja Ha KpyxxHunara I(K)

Kora Kpy>KHunata K; He MUHyBa HU3 II€H-

Tapor O Ha mHBep3mjara I.Ja moBnekyBa-
Me npasata OQ;, TH OIpelenyBaMe Ipe-

ceunuTe To9ku M,N Ha K| u OO, u Hao-
fame M'=I(M) n N'=I(N). Koncrpyupa-
Me KpyKHHIa Hajg M'N' Kako Haj Jujame-

Tap, CO MTO ja pmoOWBaMe KpYKHHUIATa
1K), (up. 13).

8.16. Ilpumep. JafeHu ce Kpy>KHUIUTE
Ki(O,R) n K,(0,,R). Janu nmocrou uH-
Bep3mja I taksa mrTo I(Kj) =K, ?

Pemenne. Heka paBeHKHTE Ha KpyXK-
munure Ky u K, ce |z-c¢ =R 1u
|z—cp = Ry, COOOBETHO. Ke pasrinegame
neT cayvau.

i) AKO ¢ =¢,, T.e. KPYKHHIUTE Ce

KOHICHTPUYHHU, TOTall IPECIUKYBAHETO
RiRy .

I(z) =¢; +=== e uHBep3Wja TakBa ILITO
z—cCl

I(K;) =K, . JacHO, ¢| € LEeHTapoT Ha WH-
Bep3mjaTta, RjR, e Koe(UIUEHTOT Ha WUH-
Bep3mjaTta. Kpykannara Ha WHBep3HUja MO-
JKeMe f1a ja KOHCTpyupaMeé aKo HU3 LieH-
TapoT IOBJIE€YEME NPOM3BOJIHA IIOJNYIPABa
U UCKOPUCTHME JieKa IPECEeYHUTE TOUKU CO
KpyXHuuuTe K| U K, ce MHBEP3UOUIHH.

ii) Ako
o #Ecy, Ri#Ry ulc—cy H R -Ry|
TOrall NPeCcIuKyBambeTO
RiRy[(Ry~R)? ey 3|

I(z) = afy—coRy | (fZ*Rl)Z
Ry—Ry ;7C1R2*62R1
Ry-Ry

e MHBep3uja Takea mro I(K;)=K,. 3abe-

JexyBaMe fieKa LEHTapoT Ha WHBep3HjaTa
ce coBmafa cO HAJBOPEIIHMOT LEHTap Ha
XOMOTETHja, TouKa 6.6, KOj MoXkeMe fa TO
KOHCTpyHpaMe Ha HAUWH OMUIIAH BO 3abe-
nemka 6.7. 3a ga ja KOHCTpyHpame KpyX-
HHIATa HA MHBEp3Hja MOTPeGHO € Jla mocTa-
nuMe Kako Bo npumep 8.13.

iii) AKo

#FCy, Ri#Ry ue—cy [F R =Ry |
TOTall NPecIuKyBambeTo

RiRy|(Ry+R)? ey =]

I(z) = cRytorR (Ry+R1)?
Ry+R; ~_clRy+c2R|
z Ry +R;

e nHBep3uja TakBa mro I(K;) = K,. 3abe-

JiekyBaMe JieKa [EHTapOT Ha MHBep3ujaTa
ce coBmafa CO BHATPEUIHMOT IEHTap Ha
XOMOTETHja, TOUKa 6.6, KOj MOXXeMe a To
KOHCTpyHpaMe Ha Ha4YMH OIUIIAH BO 3a0e-



memka 6.7. 3a fga ja KOHCTpyHUpame KpyX-
HUIIaTa Ha MHBEp3Hja NOTPeGHO € Jja mocTa-
nrMe Kako Bo mpumep 8.13.

iv) Ako

c #Cy, Rl =R2:R n |Cl—62 |<2R
TOrall NpecIuKyBambeTo

2

2_ler—cal”|

I(z) = ate - 4
2 ;701+c2

2
e uHBep3yuja Taksa mwrto I(Kj) =K, . 3abe-
JexyBaMe JeKa LEeHTapoT Ha UHBep3ujaTa
€ cpemuHa Ha orcedykara (00,, a Ipe-
CEYHHUTE TOYKM Ha Kpyxuumure K; m K,

ce HEMOJBIZKHY, IITO 3HAYM OBTOPHO MO-
>KeMe Jla ja KOHCTpyupaMe Kpy>KHHUIlaTa Ha
WHBEp3wja.

iv) Axo

L #C, Rl =R2 =Rnu |C1—C2 |>2R
Toram off Teopema 8.4 ciefyBa feka He
TIOCTOM WHBEP3Mja CO CAKaHOTO CBOjCTBO. ¢

8.17. Op Toa 1TO UHBEp3UjaTa € OueK-
I7ja cieffyBa TOYHOCTA Ha ClIe[[HaTa Teope-
Ma.

Teopema. AKO J[Be IpaBH, OJHOCHO
IpaBa M KPY>KHHIA, OHOCHO ABE KPYKHHU-
I HEMAaT 3aeTHIYKN TOYKHU HIM Ce JIOTH-
paar WiIH ce cedaT BO J[BE TOYKH, TOTAIl U
HUBHWTE CIVKM NpU WHBep3Wja | Hemaar
3aelHIYKY TOYKY WM CE JONMPAAT WA Ce
cevaT BO JIB€ TOUKH, COOfIBETHO. ¢

8.18. Heka mpaBarta (p) u Kpy>KHAI]ATa
K ce ceuat BO Toukute M u N . AKO BO
TOYkKaTa M TOBJeYeMe TaHTeHTa () Ha
KpyXxHunata K ¥ €O o TIO O3Ha4YuMe
TIOMaJIMOT aroil Mery mpasute (p) u (),
Toraim Ke BeluMe jieka KpyXHunata K u
npasara (p) ce ce4aT HOJ aroja « .

Heka kpyxuumure K m K* ce ceyar
BO Toukure M u N . AKO BO Toukata M
TIOBJIEYEME TAHTEHTH (f) 7 (f,) Ha KPyX-
Humure K m K* M cO @ To O3HauuMe
TIOMaNMOT arojl Merfy npasure (f) u (&)
TOraiml Ke BeIMMe JieKa KpyXHuuute K u
K * ce ceuaT mox aroxa « .

3a kpyxamnmata K Ke BeiqmMe feka
OPTOrOHAJIHO ja ce4ye KpyxkHuiata K *

ako K m K* ce cevyar noj aroj oy 90°.

Bo teopema 8.2 mokaxkaBMme feka He-
MOJIBIKHY TOYKWM TpHW WHBep3WjaTta [ co
KpyxkHuna K, ce camo ToykuTe o K,
LITO 3HAYM fleKa KpyxKHunara K, e Touka-
cro HemopBmKHA 3a 1. Op Teopema 8.8
crefyBa fieka He MOCTOM TOYKAacCTO HEmo-
IBIDKHA TpaBa 3a I, HO cekoja mpaBsa Koja
MUHyBa HH3 LEHTApOT Ha WHBEp3WjaTa €
HeropiBmkHA 3a 1. Ce mocraByBa mpamiame
faly TMOCTOjaT W APYTH KPY>KHUIM, pas-
JIUYHE Off K|y, KOU Ce HEMOJABUKHY U UH-

Bep3mjaTa I .

Op Teopema 8.6 cmenyBa eka ako Tak-
Ba KpyXkHuna K;:z-b|=R mnocrou, TO-
raml Taa Mopa jia ja ceue Kpy>KHMIaTa Ha
uHBep3uja K, ma 3aToa Taa Ke MMa JiBE

HETIOf[BIKHN TOYKH. EfHaTa off oBHE TOY-
KU [1a ja o3HaumMe co 7' W HeKa HEj3MHUOT
aukc e z; (upT. 14). Cera, ox ToKa30T Ha

TeopeMa 8.14 cnenyBa neka Kj:|z-b|=R
€ HemojBMXKHa 3a mHBep3ujata (1) ako u
m(b—a)

caMo ako b = a-——-,
R*—|b—al

OJJHOCHO aKO 1
caMo ako m+ R’ =lb—a |2 . IMocnegnoro

PaBEHCTBO € €KBUBAJICHTHO HAa PaBEHCTBO-
z1—a z1-b

To =—==-=—, ma 3aroa K; ¢ Hemoj-
z1—-a z1-b

BI3KHA 3a mHBep3ujaTa (1) ako U caMo ako

TaHreHTUTe Ha K; U K NOBJIEYEHH BO

Toukata 7 ce 3aeMHO HOpMAaJHU.
Co Toa ja mokaxkaBMme clieflHaTa Teope-
Ma.

Teopema. Kpyxnunara K;, pasnudHa
on K, e HenojBWXKHa 3a MHBep3ujaTa I
aKo U caMo ako K| OpPTOrOHAJHO ja ceue
Ky. ¢

ko

Lpr. 14



8.19. Teopema. Aron Mefy [iBe IpaBH,
Mefy mpaBa W KPYyXKHHALA WIH Mery JBe
KPYKHUIM ce 3ama3yBa NP CeKoja WHBEp-
3mja.

[Moxka3. Heka uHBep3mjaTa e majeHa co
(1) mHeka (p) u (g) ce ABE MpaBH YKMH aB-
TOKOIYTUPAHU PABEHKH CE

Az+Bz+C=0,B=4,CcR u
Az+Bz+C =0,B = A,C eR
COOJABETHO. MozkHu ce CJIEMHUTE ClTydau.

i) IlpaBute (p) u (¢) MHUHYBaaT HU3
eHTapoT Ha mHBep3mjaTa. OF OKa30T Ha
Teopema 8.9 cienyBa neka (p) u (gq) ce
HETOJBIKHY, 1A 3aT0a arojoT Mery HUB ce
3ana3sysa.

ii) Enqna op mpaBute, Ha mpumep (p),
MUHYBa HHU3 LIEHTApOT Ha MHBep3HujaTa, a
apyrara, BO CIy4ajoT (q), HE MUHyBa HU3
IeHTapoT Ha mHBep3mjaTa. OF OKa30T Ha
TeopreMa 8.9 ciefyBa jeka npasaTta (p) €
HETOJIBIKHA, a MpaBaTa (g) ce NMPECIuKy-

Ba BO KPYyKHHUIIA

Bim m| 4|

I(q):|z—a+ = = =—.
(q) ‘ A1a+Bla+C1 | ‘AICH»BICH»CI‘

ITputoa npaBata (p) u kpyxXkHunara I(g)
ce ceyaT BO IEHTApOT HA WHBEp3HWjaTa 4Hj
adukc e a. PaBeHkata Ha TaHreHTara
(¢) Ha kpyxHmuara I(g) mosnedyeHa BO

TOo4yKaTa a € AIZ+BIZ+C1—LIA1—LIBIZO.

HenocpegHo ce mpoBepyBa fieka 3a KOM-
IIEKCHUTE arjaoBU KOECMULUEHTH 77;,7,7;

Ha pasite (p), (), (¢) paxm 2L =L
2 3
Cera TBpielETO Ha TeopemaTa CIeayBa Off

TeopeMma 1.7.
iii) IlpaBute (p) W (¢) He MHUHYBaat
HU3 LEHTapoT Ha uHBep3ujaTa. Of HoKa30T

Ha TeopeMa 8.9 ciemyBa AeKa CIMKWTE Ha
npasute (p) U (g) ce KPyKHUIM YUH pa-

BEHKH ce |z—a+—DB% —|= mAl
Aa+Ba+C |Aa+Ba+C|
Bym mi|
|z—a+ —|= =——, U KpyX-
Aja+Bya+Cy |Aja+Bya+Cy|

Hunute I(p) m I(g) ce cedaT BO LEHTapOT
Ha uHBep3ujaTa uuj apukc e a . PaBenkure
Ha TAaHTEHTHTE (p;) U (q;) HaA KPYXHHIN-

Te I(p) m I(¢) nmoBnedeHa BO TOYKaTa a
ce

Az+Bz+C—ad-aB=0 n
AIZ+BIZ+C1—CZA1—ZBI :0,

coopseTHO. HenmocpenHo ce mposepysa fie-
Ka 33 KOMIJIEKCHUTE arjoBM KOe(HUIUEHTH

M.T.13.74 Ha mpasure (p), (¢), (p1),

7
M =B Cera TBPAEHETO Ha
m 74

TeopeMarta ciefiyBa o Teopema 1.7.

(q)) Baxm

OcraHaTHOT fJen Of TeopeMaTa ce
JIOKa:KyBa aHAJOTHO, IIPU INTO MOKPAj
TeopeMa 8.9 ce kopucraT U Teopemure 8.12
n8.14. ¢

8.20. IIpumep. Heka mpaBata (p) m
kpyxHunara K(O,R) HeMaaT 3aeHUYKHU

Touku. JJokaxeTe AeKa IOCTOM MHBEp3Huja
I takBa mto I(p) u I(K) ce fBe KOHIIEH-

TPUYHU KPY>KHUILIM.
Pemenne. Hus nenrapor O Ha Kpyx-
Hunata K ToOBJeKyBaMe npasa (¢) HOpMal-
Ha Ha mpasata (p) u Heka P=(p)N(q).
Hexka T' e npousBonHa Touka o K , Koja HE
npunafa Ha (g) ,u S € eHa Off IPECEUHNTE
TOYKM Ha KPY>KHHMLIATa Kl(P,ﬁ) €O IpaBa-

Ta (q) .

Lpr. 15

3emaMe uHBep3uja [ co LEHTap BO S
u npousBoyieH koedunueHT. Cropep Teo-
pemure 8.9 u 8.14 cnukure I(p) m I(K) ce
KpyXHuiyu. [Ja ru ompenenumMe HHUBHUTE
LEHTPH.



IIpaBata (p) OpPTOroHAJHO TIUM cede
npaBata (g¢) W KpyXkHumara K;, ma og
TeopeMa 8.19 cnenysa geka I(p) oproro-
HanHO ru ceue I(g) m I(K;). On teopema
8.9 cnenyBa meka I(g) =g, a og Teopema
8.12 cnenyBa pexa I(K;) e mpaBa. bupnejku
npasute (¢) u I(K;) OpTOroHaJHO ja ce-
yar Kpy:KHMnara I(p) HEj3MHUOT LeHTap
0" ce Haora BO MPECeKOT Ha OBHWE IPABH.
3Hauu, O0"= (¢9) NI(K)) .

KpyxHunara K OpTOrOHaJHO TH cede
npaBata (¢) W KpyXkHumara K;, ma opg
TeopeMma 8.19 cnegyBa geka I(K) opTo-
roHanHo ru ceue I(g) m I(K)), WITO 3HA4M
neka I(K) oproronanHo ru ceye (q) u
I(K;). Cnopen Toa, 3a mneHtapor O' Ha
kpyxHunara I(K) Baxu O'=(q) NI(K)) .

Koneuno, O'=0Q'", mrTo 3Ha4YM jeKa
I(p) m I(K) ce gBe KOHIEHTPUYHU KPYXK-
HULIY. ¢

8.21. Ilpumep. CrengnaTa 3amava mpeT-
XOJTHO TO PELIMBME CO MOMOII Ha XOMOTe-
THja, npumep 7.18. OBae ucrara 3agava Ke
ja pemmMe co IIOMOIII Ha UHBEP3Hja.

IIpumep. [1a ce KOHCTpyupa KpyXHUIIA,
KOjalllTO MUHYBa HU3 [IBE€ JaficHU TOYKU U
JOIHMpa JjajficHa Ipasa.

Pemenne. Heka ce majenu Toukre A4 u
B u mpaBarta c. IlpeTrnocraByBame jeka
TOYKNTE A W B jexar BO UCTa MOIypaM-
HUHA BO OfJHOC Ha IIpaBaTa ¢ M jeKa Ipa-
BaTa AB He e IlapajielIHa co [IpaBarTa c .

Heka I e maBep3muja co ieHTap BO A 1
—2

koepunuent 4B . Toram, I(B)=B u
I(c) e kpyxHuna K; Koja IITO MUHYBa HU3
ToukaTta A4 . bapanaTta kpyxHunma K Mu-
HyBa HHM3 ToukaTa A, ma 3atoa I(K) ke
Oupie mpaBa Koja MHUHYBa HM3 TOYKaTta B u
ja pomupa KpyxHumara K;, T.e. Toa Ke
Oujie TaHreHTaTa Ha KpyxXXHunaTa K; IOB-

JedyeHa off Toukara B. Opn pocera usHe-
CEHOTO ja UMaMe ClefHaTa KOHCTPYKIHUja

(upr. 16).
- H36bupame muBep3mja 1 co meHTap

—2
BO A u KoedunueHT AB .

- Koncrpupame kpyxuauna K =1(c)

- Op Touykara B mnoBiekyBame TaH-
reHta (¢') ¥ (") Ha Kpy>KHUIATA
K.

- DBapanure KpyXHUIM ce KpPY>KHU-
mure K'=1(t") u K"=1(¢") . ¢
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