II nBouac BexOM

Mp Baamumup baarmuh

2. JlmaeapHa aareopa



2.1. JlerepMuHaHTE
Teopujckmu yBoI



JNEOVMHUNIINJA:

Jlemepmurnanma marpune A, y o3Hanu

det(A), |A| wnam det A,



JNEOVMHUNIINJA:

Jlemepmuranma MaTpuie A, y o3HAIM
det(A), |A| wnam det A,

je cyMa II0 CBUM IIepMyTalliijaMa o M3 CKyIa S,,:

Al = Z (sgno) A1o(1) "A245(2) " -+ " Ano(n)-

oES,



Oopenumo neTepMUHAHTE MaJIUX TUMEH3U]A.

ja11| =



Oopenumo neTepMUHAHTE MaJIUX TUMEH3U]A.

{an’ = a1l



Oﬂpe,l[I/IMO AETEPMMHAHTE MaJIMX ,ZLI/IMGHBI/Ija.

ailp ai2

{CL11| — a11,
as1 a2



OnpenuMo AeTepMUHAHTE MaJuX OUMEH3U]a.

L 11 dA12|
|a11| = a11, — a11 - 422
21 A22



OnpenuMo meTepMUHAHTE MAJUX AUMEH3U]a.

aip a2
‘a11| = aii, — 11 - Q22 — d12 - A21].
as1 AaA22



OnpenuMo meTepMUHAHTE MAJUX AUMEH3U]a.

aip ai2
‘a11| = a11, = Q11+ A22 — Q12 * A21.
as1 AaA22

3a ger. 3 X 3 xopuctumo Capycoso npasuno:



OnpenuMo meTepMUHAHTE MAJUX AUMEH3U]a.

aip a2

‘CL11| — a1,
as1 AaA22

— Q11 - Q22 — A12 - A271.

3a ger. 3 X 3 xopuctumo Capycoso npasuno:

aijp ai2 i3
D =|a21 ass a3
as1 a3z2 d4ass




OnpenuMo meTepMUHAHTE MAJUX AUMEH3U]a.

aip a2

|CL11| — a1,
as1 AaA22

— Q11 - Q22 — A12 - A271.

3a ger. 3 X 3 xopuctumo Capycoso npasuno:

aijp ai2 a1z | aix ai2
D =|a21 a2 a3 | a2 a2
as1 a32 4as3 | azir 4a32




3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

aip ai2 aiz | ai1x a2
D =|a2 a2 a23| a2 a2
a31p daA32 d4A33 | A431 Q32
_|_
p— 11022033 + ajiga23a31 + @a13021G32

—Aaji3as2031; — A11023G32 — Q12021033.



3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

aip ai2 aiz | ai1x 4ai2
D =| a1 ass as3 | a1 a29
a31p daA32 A33 | a3; Q32
-+ -+
D — 11022033 + (12023031 -+ @13021032

—Aaji3as2031; — A11023G32 — Q12021033.



3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

11 Q12 dA13 | A1 A12
D =] a2 a2 a23 | a2 a2
a31 agz2 as3 | azp A32
+
p— 011022033 + ai2a23G31 + A13021G32

—ai130220a31 — Q110234032 — G120210433.



3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

aip ai2 ai3 | a1 4ai2
D =|a2 a2 a23| a2 a2
a31 Q32 4A33 | az1 4dA32

Do 11022033 + @aj2023a31 + A13G21032
—aj13dsz2a31 — Aj1140234032 — @12021033.



3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

aip ai2 a3 ai2
D =|as a2 a21 @G22
asi as3 | 431 AaA32
p— 011022033 + ai2a23G31 + A13021G32

—aj13a22a31 — — (a12G210433.



3a nmetr. 3 X 3 kopuctumo Capycoso npasuno:

aip ai2 ai3 | ay;p  a19
D =|a21 a2 ao3 | as a2
a31 032 033 | A31 Q32

p— 011022033 + ai2a23G31 + A13021G32
—Aai13daz2a31 — WU11023032 — GA12021033.



Herepmunante 4 X 4, 5 X 5, ...
MOPAJY

ce pauyyHaTu
JlamnacoBuM pa3BojeMm
T
CBOhemeM Ha AeTEepPMUHAHTY TPOyTraoHe MaTpUIIE.




OCHOBHE OCOBUVHE

1° Hera je A' rpamcmomoBana Marpuna
marpure A. Tana je

AT =14].



T'parcnonosara mampuua ce modbuja TaKO IITO
BpcTe MaTpule A nmocrany xosjone marpune Al u
OOpHYTO.



Tparcnonosara mampuya ce qOoOUja TAKO IITO
BpcTe MaTpule A nmocrany xosjone marpune Al u
OOpHYTO.

IIpumep 1.

| 9 3T 1 4
4 -5 —¢) — |2 7
3 —6



Tparcnonosara mampuya ce qOoOUja TAKO IITO
BpcTe MaTpule A nmocrany xosjone marpune Al u
OOpHYTO.

IIpumep 1.

| 9 3T 1 4
4 -5 —¢) — |2 7
3 —6

2 X3 3 X 2



2° Aro A wuma Bpcry (KOJIOHY) ca CBUM
ereMeHTUMA ()

A = 0.



2° Aro A wuma Bpcry (KOJIOHY) ca CBUM
ereMeHTUMA ()

|A| = 0.
3° Axko A uma nBe jemHake BpcTe (KOJIOHE)

A = 0.



2° Aro A wuma Bpcry (KOJIOHY) ca CBUM
ereMeHTUMA ()

|A| = 0.
3° Axko A uma nBe jemHake BpcTe (KOJIOHE)

A = 0.

4° Arxko A wumMma 1Be TPOIOPIMOHAJJHE BPCTE
(rostOHE)

A = 0.



4° Arxko A wuMma 1Be TPOIOPIMOHAJJHE BPCTE
(rostOHE)

A = 0.

5°  Akxo je A mpoyzaona mampuua

n

\A\ZHaiizall'am'---'ann

1=1

(,Z[eTepMI/IHaHTa je jemHaka IPOM3BOLY eJIeMeHaTa
ca 2aa8He QUjazZOHANE).



5°  Akxro je A mpoyzaorna mampuua

n

\A\:Haiz‘:au'@z'---'ann

1=1

(meTepMUHAHTA je je THAKA MPOU3BOLY €JeMeHATA
ca 2aa8He QUjazZoHaNe).

6° Axko A um B wuMmajy DOIpoHOpPIMOHAJHE
eneMeHTe y Hekoj Bpctu (b;; = m - a;;), a ocraJe
BPCTE Cy UM JeITHaAKe

Bl =m - |A



6° Ako A u B wuMmajy IPOHOPIMOHAJHE
eneMeHTe y Hekoj Bpctu (b;; = m - a;j), a ocraJe
BPCTE Cy UM JeITHaKe

|1B| =m - |A].

7° Axo ce B pgobuja om A Tako IMTO y MaTPUIN
A nBe BpcTe (KOJIOHE) 3aMEHE MeCTa

B = —|Al.



7° Axo ce B mobuja om A Tako ImTO y MaTPUINA
A nmBe BpcTe (KOJIOHE) 3aMEHE MecTa

1B = —|A].

8° Axo ce B mobuja tako mrTo y A 1—T0j BpcTHU
(kOJIOHU ) MOMAMO j—TY BPCTY (KOJOHY ) IOMHOKEHY
OpojeM m

B| = |Al.



8° Axko ce B mobuja Ttako mTo y A 1—T0j BpCcTH!
(koJIOHU ) MOmaMO j—TY BPCTY (KOJOHY ) IOMHOKEHY
OpojeM m

1Bl = |Al.

9°  Muwop M,;; enementa a;; ce mobuja onm A
n30auBamEeM 1—T€ BPCTE U j—T€ KOJIOHE.



8° Axko ce B mobuja Ttako mTo y A 1—T0j BpCcTH!
(koJIOHU ) MOmaMO j—TY BPCTY (KOJOHY ) IOMHOKEHY
OpojeM m

B| = |Al.

9°  Muwop M,;; enementa a;; ce mobuja onm A
n30auBamEeM 1—T€ BPCTE U j—T€ KOJIOHE.

Rogaxmop enemernta a;; kBagpatae marpune A je

Aij = (=1)" | Myy).



9°  Muwop M,;; enementa a;; ce mobuja onm A
n30anuBameM —T€ BPCTE U j—T€e KOJIOHE.

Rogaxmop enemernTa a;; kBagpatae Mmarpune A je
Aij = (1) [ M.

Jlanaacoe pa3eo) MO €JI. 1—Te BPCTE
n

Al = Z aijAij = ain A + aipAio + . A aimAin.

j=1




9°  Muwop M,;; enementa a;; ce mobuja onm A
n30anuBameM —T€ BPCTE U j—T€e KOJIOHE.

Rogaxmop enemernTa a;; kBagpatae Mmarpune A je
Aij = (1) [ M.

Jlanaacoe pa3eo) MO €JI. 1—Te BPCTE
n

|A| — E Clz'jAz'j = a;1A4i1 + ainAio + ...+ ainAin.
j=1
Jlanaacoe pa3eo) MO €JI. j—Te KOJOHE
n

|A| = Z CLiinj — CLlelj —+ CLQjAQj —+ ...+ anjAnj-

1=1




Buare (—1)""/ MoEeMO HAMTUTU KO

S — OIHOCHO



3anam

1. 2.21.

VzpauynaTtu merepMUHAHTY

1 1 a
1 1 a?,
a* a 1

mpu yeMy je @’ =1 m a # 1.



Pewemwe 1. CAPYCOBO IIPABNJIO

I 1 a |1 1
D=1 1 a*|1 1 =
a

a? 1 |a? a




Pewemwe 1. CAPYCOBO IIPABNJIO

I 1 a |1 1
D=1 1 a*|1 1 =
a

a? 1 |a? a




Pewemwe 1. CAPYCOBO IIPABNJIO

1 a 1 1
D=|1 1 a¢*|1 1 =
a 1 |a® a




Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
D=|1 1 a*|1 1 =
a® a 1 |a? a

1-1-14+1-a%?-a°+a-1-a



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
D=|1 1 a*?|1 1 =
a> a 1 |a® a

1-1-1—|—1-a2-a2—|—a-1-a—a-1-a2



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 11
D=|1 1 |1 1 =
a> a 1 |a? a

1-1-1—|—1-a2-a2—|—a-1-a—a-1-a2—1-a2-a



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
_D — 1 1 CL2 1 1 —
a® a 1 |a? a

1-1-1—|—1-a2-a2+a-1-a—a-1-a2—1-a2-a—1-1-1:



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
D=|1 1 a*?|1 1 =
at a 1 |a? a

1-1-1+1-a?-a¢°4+a-1-a—-a-1-a°—-1-a°>-a—-1-1-1=

1—|—a4+a2—a3—a3—1:a4—2a3—|—a2:



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
D=|1 1 a*?|1 1 =
at a 1 |a? a

1-1-1+1-a?-a¢°4+a-1-a—-a-1-a°—-1-a°>-a—-1-1-1=
1—|—a4+a2—a3—a3—1:a4—2a3—|—a2:

ag-a—2+a2:a—2+a2:1—|—a—|—a2—3:



Pewemwe 1. CAPYCOBO IIPABNJIO

1 1 a 1 1
D=|1 1 a*?|1 1 =
at a 1 |a? a

1-1-1+1-a?-a¢°4+a-1-a—-a-1-a°—-1-a°>-a—-1-1-1=
1—|—a4+a2—a3—a3—1:a4—2a3—|—a2:

ag-a—2+a2:a—2+a2:1—|—a—|—a2—3:
3

1l —a 1l —a
1 2y . 3 = —3=0—3=-3.
(1+a+4a”) - —




Pewemwe 2. OCOBUHE IJETEPMUWHAHTU

1 1 a 1 1 a
D=|1 1 a*|11-1 =0 0 a?—al=
a a

a? 1 a? 1




Pewemwe 2. OCOBUHE IJETEPMUWHAHTU

1 1 a 1 1 a
D=|1 1 a*|11-1 =0 0 a?—al=
a* a 1 a® a 1

1 a
a 1

1

a
D =—0- +0- 2 1|—(a —a):




Pewemwe 2. OCOBUHE IJETEPMUWHAHTU

1 1 a 1 1 a
D=|1 1 a*|11-1 =0 0 a?—al=
a* a 1 a® a 1

Jlanmacos pa3Boj no 1l BpcTu.

1 a
a 1

1

- — . a— 2— .
D =-0 .2 1| (a® —a)

+0-

~(a®— )+ (a—a®) = (a® —a)* = a' — 2" + o® =

.= —3. ]




2. 2.4.

Ropucrehu Jlammacos pa3Boj m3pauyHaTu

3 1 2 3

4 0 2 4
D_l 0 1 1|

4 -1 0 5




Pewewe.  Jlanmacos pa3Boj no 1l komonnm

(jep oma uma 2 emementa 0):

+ - +
__I__
+ - +

+ | 4+ |
|
= s
o O =
O = DN DN
Ol — = W




Pewewe.  Jlanmacos pa3Boj no 1l komonnm

(jep oma uma 2 emementa 0):

+ - + — 3 1 2 3
- + — + D 4 0 2 4
+ - + — 1 0 1 1
- + — + 4 —1 0 5

4 2 4 3 2 3
—1-/1 1 1|4+40—-0+(-1)-14 2 4

4 0 5 1 1 1




Pewewe.  Jlanmacos pa3Boj no 1l komonnm

(jep oma uma 2 emementa 0):

+ - + — 3 1 2 3
- + — + D 4 0 2 4
+ - + — 1 0 1 1
- + — + 4 —1 0 5

4 2 4 3 2 3
—1-/1 1 1|4+40—-0+(-1)-14 2 4

4 0 5 1 1 1

—~(204+8+0-16—-0—10)— 0= —2.



=0

—_ s
— N DN
— o R

jep cy I u 11l kosona jemmaxe.



3. 2.5.

Kopucrehu ocobune nerepMUHAHTU U3PAUYHATU

0 N =
= WD
N Mo W
o DN




Pewemwe.

1 2 3 4 1 2 3 4

D_ 2 3 4 1|1 |1 1 1 =3

3 4 1 2| 111 2 2 =2 =2

4 1 2 3| 1v-I 3 —1 -1 -1
[+114+III+IV




Pewemwe.

™ AN
A N
AN
—
212_
—~ — N ™M
|
—_
4__
— = P
| T e T |
i — NN ™M
™M < — AN
AN ™M <
— N ™M <H
|

I4+II4+I11+1V

10

—4

0 O
0

II1—-2-11

IV4II

10

—2
—1

—2

—1

2
—1

0




Pewemwe.

1 2 3 4 1 2 3 4
D_ 2 3 4 1|1 |1 1 1 =3
3 4 1 2| 11 2 2 =2 =2
4 1 2 3| 1V-I 3 —1 -1 -1
[+114+ 11141V
10 2 3 4 10 2 3 4
0 1 | 10 1 1 =3
0 2 -2 -2 m——21 |0 0 —4 47
0o -1 —-1 —1/|1v+1r o 0 0 —4

obunu cMO IeTEPMUHAHTY TPYOTraoHe MaTPUILE,
ma je: D=10-1-(—4) - (—4) = 160. H



4. 2.24.

VzpauynaTu

Q QL QL &




Pewemwe.

a
—Qa
—Qa
—Qa

b

b
—b
—b

—C

QL QL & &

IT+1
ITI+1
IV4I

O O O R

b

c d

20 2¢ 2d

0
0

2c  2d
0 2d




Pewemwe.

a b c d a b ¢ d
p_| @ b c d|u+r |0 20 2¢ 2d|

—a —b ¢ d| 41 0 0 2c¢ 2d

—a —b —c d|1v+4l 0O 0 0 2d

a-2b-2c-2d = Sabed.




1.3. Marpuie

Teopujckmu yBoI



Mampuua je mpaBOyraoHU HU3 OOJIMKA

(all ai192 .. aln\
a1 a9 .. aAon

\aml Ama - - . amn)



Mampuua je mpaBOyraoHU HU3 OOJIMKA

— (all a2 ... aln\
— | @21 Q22 ... Q2p
— \a/m]_ a/m2 e o o amn)

OsBa MaTpHUOa MMa 1M epcma 1M 1 KOA0HA.




Mampuua je mpaBOyraoHU HU3 OOJIMKA

(all ai192 .. aln\
a1 a9 .. aAon
\aml Am2 .- amn)

OsBa MaTpHUOa MMa 1M epcma 1M 1 KOA0HA.




Mampuua je mpaBOyraoHU HU3 OOJIMKA

(all ai192 c. CLln\
21 QA22 ... Q2
\aml Am2 .- amn)

OsBa MaTpHUOa MMa 1M epcma 1M 1 KOA0HA.

Ako je m = n Tana je A KBagpaTHa MaTpUIA
pena n.



O3Hake 3a MaTPUILY:

nJIin H H nJin

O3HakKe 3a TeTePMUHAHTY :



O3uake 3a MaTPUILY:

() wm || mam [

O3HakKe 3a TeTePMUHAHTY :

IBe marpune cy jednaxe, A = B, ako umajy
UCTU OOJUK M X N U oAroBapajyhu eleMeHTHu Cy
VM JeOHAKWU: a;j = b;;.



MATPUYHE OIIEPAIINJE:

36oup 2 marpune A u B (uctor obaumra m X n) je:

a1 + 011 a2 +bi2 ... aipn+bin

as1 + Doy ase + b2 ...  aon + by
A+ B =

Am1 + bml Am?2 + bm2 S Amn + bmn




Mnoxcewe marpune A OpojeMm k je maro ca:

k-

—]{7 - ad11
]‘C'CLQl

k'CLml

]{7'6112
k'&gg

k'CLmQ

k'alln
k'CLQn

k- amn



IIpouseod maTpuna A u B je nedpuHMCAH CAMO aKO:

A, B = (C=A-B.

m X p D XN m X n



IIpouseod maTpuna A u B je nedpuHMCAH CAMO aKO:

A, B = (C=A-B.

m X p D XN m X n

Enxementu marpune C cy
Cij = Clilblj —+ aigbgj =+ ...+ aipbpj = Z aikbkj

(MHORUMO 1—Ty BpcTy A m j—Ty rojJOHY B).



Jeounuvwra mampuua je

1




Jeounuvwra mampuua je

3a Iy BayKU:

X-I=X ;1

I -




3a  uneepsny wMmampuuy A~!  xBamparme
Marpuite A Basku

At A=A A""1=1T.



3a  uneepsny wMmampuuy A~!  xBamparme
Marpuite A Basku

At A=A A""1=1T.

AKO 1mocCTOju WUHBEpP3HA MaTpHUIa, OHa je
JeIVHCTBEHA.



3a  uneepsny wMmampuuy A~!  xBamparme
Marpuite A Basku

At A=A A""1=1T.

AKO 1mocCTOju WUHBEpP3HA MaTpHUIa, OHa je
JeIVHCTBEHA.

KBanparua marpuna A je pezysapra axko uma
MHBEP3HY MATPUILY, & CUNHZYAAPHA aKO HeMa.



Aodjyneosarna mampuua xkBagparue marpuie A
je MaTpuna

All A21 R Anl

. T A12 A22 I An2
adj A = |[Ayll" =\ . . . |

Aln A2n R Ann

rme cy A;; = (—1)"7|M;;| onros. xodarTopmu.



Teopema 1. Marpuma A je peryaapHa akkKo je
det(A) # 0.

Tana je
-adj A.




3anam

5. Nzpauynatu M = AB + 2C' ako je
(1 =2 2

2 -1 1
1 2

-1
\ 2 2 -1/




Pewemwe.

AB =10



Pewemwe.

3 0 2 0 Lo 1 —4 10
AB=(o 1 2 1|-[ % = S |=(2 3 4],
2 3 0 0 S, § -7 7

3-140-2+42-(—1)4+0-2=34+0-24+0=1.
0:241-142-2+1-(-1)=0+144—1=4.



Pewemwe.
1 -2 2
3 0 2 0 1
AB:(O 1 2 1)-(21 _11 ;)<2
2 3 0 0 ) 5 1 8
-2 0 =3 —4 0

20=2-1 0 6 -3|=10 12
b -2 8 10 —4

—6
—6
16



Pewemwe.

3 0 2 0 Lo 1
AB=(o 1 2 1|5 7 S |=|2
2 3 0 0 5 9 8

-2 0 =3 -4 0
20=2-1 0 6 -3|=10 12

5o -2 8 10 —4
M = AB +2C

1 —4 10 —4 0 —6 —3
M= 2 3 4 1 + 0 12 -6 = 2
8 =7 7 10 —4 16 18

—4

15

—11

2

4
—21.
3



6. Onpenutu uaBep3ny Marpuny A~! marpune

1
A=12 1 0
1




Pewemwe.

Al




Pewemwe.

1 1 —-1|1 1
Al=l2 1 01]2 1 =
1 -1 1|1 -1




Pewemwe.

1 1 —-1]1 1
Al=l2 1 01]2 1 =
1 -1 1|1 -1

1+0+2—(-1)—0—-2=2.

Kaxro je |A| =2 # 0 To moctoju A1,



Onpemmo adj A m omatie A1 = |7}| -adj A.



Onpemmo adj A m omatie A1 = |7}| -adj A.

IIpu onpebuBamy rodpaxTopa mmamo



RodaxkTopu cy

1 0
—11

2 1

1—-1

A11=—|-‘ 11

R e



A1

A1 = —

RodaxkTopu cy

=—|—'_1 1‘21 Aqz

I |
—1 1

‘20 Ao



A1

RodaxkTopu cy

' =2 Ass
' = —2 Aszs



A njyHroBaHna MaTpuIa je

adj A =

T




A njyHroBaHna MaTpuIa je

adj A =

VaBep3Ha maTpuna je

A1 adj A

det(A)

1
2

!

2
-3

0
2
2

T

1
—2
—1

DO

| DN |+
N[O =

| DN |
[—

N | —
|




Hanomena. IIposepa: A- A~ =1.

| D[ =
p—t

|
(W] [éV)

_ = O

| DO
[E—

N

—_




7. Penmmutu MmaTpuyHy je THAUYUHY




Pewemwe. MoyxkeMo HaomcaTH Kao

A-X=B



Pewemwe. MoyxkeMo HaomcaTH Kao

A-X=B /A"

A tA- X =418,



Pewemwe. MoyxkeMo HaomcaTH Kao

A-X=B / -A!
Al A X=A"1. B,

I-X=A"1.B



Pewemwe. MoyxkeMo HaomcaTH Kao

A-X=B / -A!
At A X=A4"1. B,
I-X=A"1.B

X=A1.B.



Y mpeTrxomHOM 3aIaTKy cMO mobmmam AL,

I 0
—2 2
-3 2

1
—2
—1




RPAJ UACA



