IT mBouac Be:xk6u — Buaamumup Banruh

2. JlerepMUHAHTE

Osoe je dam xpamax npezaed Il dsouaca eexncou. lompebro je da obnosume odzosapajyhy meopujcky mamepujy
xoja je obpahena Ha MPedasanuma U Y Yub eHuUKy.

Kaxo ce najeehum denom na sencobama pade 3a0auu u3z 30upke, HaKkoH 6poja 3a0aMKG NAGBOM DOJOM je 03HAUEH
6poj 3adamxa y soupyuy "MATEMATHURA 17 npogecopa P. Jlasosuha, J. BHopuha v b. Josanosa y gopmu
p.z, 20e je p 6poj nozrasma, a z 6poj zadamra y mom noziasny. 08U 360ayu ca NPEOCNAAUMAE U3 30UPKE
(us noeaasma ”2. Jemepmunanwme” u deaom uz ’3. Mampuue”, xao u onum uz nozaasna ”7. Ipeu xonokeu-
Jym” Koju cy 8e3anu 3a 08Y MAMEPUFY) WUHE YeAUHY 008OLHY 3G NPUNPEMY 08UT 00AGCTU.

0. Ucnucaru mo mepmuunujn nerepmmHanty tpeher pena.

a1 aiz2 a3
Ynymcemaea. Hera je A3 = |ag1 a2 as3|. Y crymy S3 mmamo 6 mepmyTarmja:
asy az2 ass

1 2 3 1 2 3 1 2 3
6_<1 2 3>’Sgn6_+1’cl_<2 3 1)—(123),8gn Cl—+1,C2—(3 ) 2)—(132),sgn oy = +1;

(1 2 3 -1 (1 2 3 __1_‘_123 a1
T2 = 2 1 3 , Sgn T2 = ;y T13 = 3 92 I,Sgﬂﬁs— ; T23 = 1 3 2 , SgN T23 = .

(oBGjacHuTH 3amTO je OBakaB 3HAK cBake ol oBux 6 mepmytanujal). Konauno nobujamo ma je merepMuHaHTA:

|As| = Z (sgn 0)ay o(1) A2 o(2)° A3 o(3) = (SN €)a1 (1) A2 ¢(2)- A3 (3) F+(SEN C1)A1 ¢, (1) A2 ¢, (2) O3 ¢, (3) T (SEN €2)a1 cy(1) -
oES2

a2 cy(2)°a3 62(3)+(Sgn 7—13)a1 T13(1) @2 715(2)°@3 T13(3)+(Sgn 7—23)0“1 T23(1) A2 153(2) @3 723(3)+(Sgn 7‘12)0,1 T12(1) "2 115(2) A3 112(3)>

OJHOCHO |A3| = 11022033 + a12G230431 + 13021032 — 413022031 — 411023032 — A120210A33.

1 1 a
1. Uspauymaru nerepymuuanty |1 1 a?|, opu yemy je a®> =1 u a # 1.
a? a 1
Pewewe 1.  IIpumenom Capycosor mpasmia modujamo na je D=1-1-1+1-a>-a>+a-1-a—a-1-a*>-1-a®>a—1-1-1 =
3
l+a*+a®?—a®*—a*—1=a*"-2a+a?’=0a® a—2+a*=1+a+a*-3=(14+a+ad?) 72 -3=1-2-3=0-3=-3.
|
Pewewe 2.  Kopuctuhemo ocobune merepMuHaHTA. AKO O APYre BPCTE OAY3MEMO HIPBY AOOMjaMO MATPUILY KOja

VMa UCTY IETePMUHAHTY. 3aTuM Ty u3BpmmMo Jlamracos pa3Boj mo ejqeMeHTuMa ApyTe BpeTe (jep OHA MMa HajBUIIe
eseMenTa jenHakux 0):

Lol a 1 a 1 a 11
D=|0 0 a*—a :—O-’ +0-| ‘—(ag—a)- 2 ‘:—(aQ—a)~(a—a2):(a2—a)2:a4—2a3—|—a2:...:—3.
9 a 1 a® 1 a‘ a
a® a 1
|
3 1 2 3
4 0 2 4
2. 2.6 (1). Kopucrehu JlammacoBy TeopeMy M3padyHATH 1 0 1 1l
4 -1 0 5
Pewewe.  Hajuorommuje je ma spmwmmo Jlannacos passoj mo II kosonu (jep oma uma 2 enementa 0):
Z (1) ; i 4 2 4 3 2 3
D = =—1-11 1 1|4+0-0+4+(-1)-14 2 4/=-(20+484+0—-16—-0—-10)— 0= —2.
Lo 4 0 5 1 11
4 -1 0 5
3 2 3
HerepmunanTa |4 2 4| =0 jep cy joj nupBa u Tpeha KoJOoHA jemHAKE. ]
1 1 1



1 2 3 4
2 3 41
3. 2.9 (2). Kopucrehu ocobutne merepMuUHAHATA U3PAUYHATH 3 4 1 9|
4 1 2 3
Pewemwe. IIpBo hemo mpBy BpCTy O4y3eTU OO CBUX OCTAJIUX, 3aTUM NeMO MPBOj KOJOHU AOJATU CBE OCTAJE U HA

kpajy hemo on III BpcTe ony3zetu mnBoctpyky Il u IV hemo momartu II.

1 2 3 4 1 2 3 4 0 2 3 4 10 2 3 4
p_|23 4 1jmr 1 1 1 -3 0 1 1 -3 o1 1 -3
134 1 2|m-1 |2 2 -2 =2/ |0 2 -2 —2|m-2n |0 0 —4 4|
4 1 2 3|1v-1 3 -1 -1 -1 0 -1 -1 —1|1v+ 0 0 0 -4
THITHIITHIV
HoBuinu cMo merepMUHAHTY TpyoraoHe marpure, na je: D =10-1-(—4) - (—4) = 160. |
a b ¢ d
4. 2.10 (1). MUspauymaru D = - b d.
—a —-b ¢ d
—a —-b —c d
Ynymemea.  Kopucrehn ocobuHe meTepMUHAHTU JOOUTU NETEPMUHAHTY TPYOraOHE MATpPUIE.
Pesynrar je D = 8abed. ]
3. Marpune
3020 ; :f ? -2 0 -3
5. Uspauynatu AB+2C akoje A=|0 1 2 1], B= uC=10 6 -3
2 300 U 5 -2 8
2 2 -1
1 —4 10 -3 —4 16
Pesyamamu. AB=1[2 3 4 | uAB+2C=| 2 15 -2. |
8 -7 7 18 —-11 23
1 1 -1
6. Onpenuru uaBep3Hy Marpumy marpuine A = (2 1 0
1 -1 1
Pewewe 1.  IlpBo hiemo m3pauyHaTu DETEPMUHAHTY JATE MATPUIE:
1 1 -1
[Al=12 1 0|=14+0+2—-(-1)—-0-2=2.
1 -1 1
Kako je |A| =2 # 0 To 3a maTpuiy A moctoju mEBep3Ha MaTpuma A1,
Onpemumo anjyrrosamy marpuny adj A u uasepsny marpuny A~!. Kodpaxropu cy
1 0 2 0 2 1
Ay = (-1 O 1‘ =1 Ap=(-1'* ) 1‘ =-2  Ap=(-1' 1 1’ =-3
1 -1 1 -1 1 1
Agy = (—1)2H1 o ‘ =0 Agy = (—1)212 L1 ’ =9 Agz = (—1)*13 _1‘ =9
1 -1 1 -1 1 1
Az = (—1)3H! Lo ‘ =1 Agy = (—1)3+2 5 0 ’ =2 Agz = (—1)3+3 5 1‘ =1,

Hux moskemo uckopucturu u 3a onpebusame det(A4) (Jlamnacos passoj no tpelioj KoJIOHU je HajjeAHOCTABHUU jep
nmamo jeman unad 0): det(A) = a13413 + agzAaz + agzAss = (—1) - (=3)+0-2+1-(—1) =2. Crora je

1 —2 —317 1 0 1
adjiA=10 2 2| =|-2 2 -2
1 -2 -1 -3 2 -1



. 1 0 1 3 0 3
. . 1 adj A 1
Komauno mobujamo ma je mHBepsHa marpurna A~ = =—-|-2 2 2|=|-1 1 -1 |
det(A) 3 1
-3 2 -1 -3 1 -4
T a m
Pewewe 2. WuBepsna marpuna A~! je ucror pena xao u A. CtaBumo na je umsepsna marpuna A== |y b n|,
z ¢ p

rue cy ,v, %, a,b,c,m,n, p Hemo3HaTtu 6pojeBn koje Tpeba ompenuru. Tpeba ma Baxu A- A~! = I, oxocHO

1 1 -1 r a m la+1-y—1-2 1l-a+1-b—1-¢c 1-m+1-n—1-p 1 0 0
2 1 0Ol-ly b n|=|2-241-y4+0-2 2-a+1-b64+0-¢c 2-m+1-n+0-p| =0 1 O
1 -1 1 z ¢ p l-z—1-y+1-2 1-a—1-04+1-¢c 1-m—1-n+1-p 0 0 1
r+y—2z a+b—c m+n—p 1 0 0
W3 marpuune jemnakoctu | 2x 4y 2a 4+ b 2m+n | = (0 1 0| mobmjamo 3 cucrema ca mo 3 HEmO3HATE:
r—y+z a—b4+c m—n+p 0 0 1
x + y — z =1 a + b — ¢ =0 m 4+ n — p = 0
2+ gy =0 2a + b =1 2m + n =0
r — y + z =0 a — b + ¢ =0 m — n + p =1
PemaBameM oBux cucrema modujamo:
L =-1 _ 3 =0, b=1 =1 1 =-1 _ 1
x 27 y_ ) z = 2’ a ? - ) C_’ m_27 n= ) p_ 27
1 1
3 0 3
ma je TpaseHa mEBep3Ha mMarpuma A"l = |-1 1 -1 |
3 1
-3 1 _1
2 2

Hanomena. Ilpumernmo ma cy cBa 3 cucteMa mcTor obOiuka (Pa3iuKyjy WM Ce CaMO KOJIOHE CIOBOIHUX WIAHOBA).
OBakas IpuCTyI, 3ajeqHO ca pemasameM cucTeMa npeko Kpameposux ¢popmyna (koje hie 6utu pabeno racuuje) naje
HaMm noka3 ciaenceher tepbhemas:

Teopema 1. Marpuna A uma uHBEp3HY MarTpuiny ako u camo ako je det(A) # 0. Y cayuajy kama nocroju
-adj A.

WHBEp3HA MaTpua je narta dopmyiom A~1 =
p puna je nara popmy det(A)

Pewewe 3. EmementapauM TpaHCchopManujaMa BpcTa NemMo M3BPIMUTU Ipesia3 o4 Marpune A 1 jeuHuYHE MaTpPUIE
OO0 jeIMHUYHE MATPUIEe U UHBEP3HE MAaTpUIE:

A | I  ~ I | AL

Ca crpaHe cy Ha3HaUeHE eJeMEHTAPHE TpaHCHOpManuje Koje BPIKUMO HA BpcTe (U ca JIeBe U Ca JeCHEe CTPAHE IPTe).

1 1 —-1]1 0 0 11 -1 1 00 11 -1 1 0 0
2 1 0 01 0 m—21 ~ 0 -1 2 -2 10 /-(-1) ~» 0 1 =2 2 -1 0 ~
1 -1 1 0 0 1 - 0 -2 2 -1 0 1 0 -2 2 -1 0 1 421
11 -1|1 0 0 11 -1 1 0 01— 1roof| 3 0 3
01 -2 1|2 —1 0 n-m ~ 0 1 0 -1 1 -1 ~ 01 0|-11 -1
00 —21]3 =21 /:(-2) 00 1 |-31 -4 001|-31 -1
2 0 3
Tako cMo mobunu mHEBep3HY Marpumy: A™' = | -1 1 -1 |
3 1
-3 1 1
2 2

Hanmomena. Kana ogpennMo MHBEp3HY MaTpPUIly MOKEHHO je na NPOBEPUMO a4 HUCMO HANPABUIU HEKY T'PEIIKY Y
pauyny. IIpoBepy BpPmIMMO TAKO IITO M3BPIIMMO MATPUYHO MHOKEH-€ MATPUIE U HeHe MHBEp3He MaTpule u Tpeba
nma nobujeMo jemuHMYHY Marpumy, Tj. A- Al =1.

1 1 -1 1 -1 3
7. Pemury marpuuny jemmauwmny (|2 1 0-X=1|4 3 2.
1 -1 1 1 -2 5
Pewewe. OBy MaTpuyHy jeqHaumHy MOkeMo Hamucatu y obmuky A- X = B. Axo obe crpame momuOxEUMO ca A~!
ca JIEBE CTPAHE mo6ujamo A™'-A- X =A"1'.B,rj. - X=A"1'-B, 1j. X =A"1.B.
1 -3 4
VckopucTuMo pe3ynarar OIpeTXOoqHOT 3aaaTKa M HAKOH MHOKEema marpuna mobujamo X = (|2 6 —6]|. |
2 4 5



