Determingat

Ix2 Tipindeli Makcisleria Detarminach

A=[3 C] makrisinin  determinanh debA = |Al = ad-be
b d

ORN®

A=[g 4] Matrisinla  determinarhar boloug.
2 3

deb A= (3%) - (42) - 20 -5= 143,

?ng Tipndek: Matrislecin  Determinanh

A g

A= |32 32 B3| maleisiia detecminaoh 5
4y 330 A3z

det A= Q. Q20 Q2+ i 22,351 + Aiz. 924922 ~ Atz d21 3z~ Az 22321 y, A2222
bicimiade  tamm\anr.

By ifadeyt esberlemek yecioe Sacrus  kurdlar bilmek daha kelaydir.

Sacevs Kueal lle 3x3 Tipindeki Matrislerin E—kerm]nan-h

= Malrista Ik ¥ saher Makrisin gthaa tekrar Ya2\aak  asa)l Kosesene Pacalel dan  dclbleria gacpron
Pogitif diger kosegme padlel olaa Udlileria capmda negatt alosral Him degerle doplanc ve determingt
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L 01 matrisioln determinanhim buluons.

2 3 2

o 2 3]

L 0 { (0.0.2)+ (2-3.3)+ (2.24) =240

2 3 2+ Go- 16 = 24,
0 2 3| (2.02)r (1.3.0) t(2:2.0) =16
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= 3x2 Hpindeki bir matrisin determinaohini hesaplamann bic diber wol da kofal¥or  yondemidin
- Asafida gbrsel olacak belictece@imins birlact saticdaki he koys Kace iciadeki eleman
diger +aral Karelerde olusdn  2x2 tihnindelt matrisia detecminarh e camlic.
Daha soocd bulvaga  determingatlaria biriacist ve  sonwncusu foplanip kiacisi  clarilia
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ORN S @ { VX
2 2 2 Matrisin Je'l-trw{man%m boloovs. 2 4 3
1 21 1 matrisioin defecminatin bolunoa
1 2 2& 1 2 2|
49| 1 _ 2 L 1 + 2 L - =+2 2 | -4 -2 43 2 2
2 2 1 2 { 2 2 2 } 1 2 1 2

2(-2-2) = 2(%-\) + 3 (8--1)
(-5) - (1w -(23)
S,

=3 (L-2) - 4(-u-1) +3(~u-2)

= 3(2) - u(-5)+ 3(-6)
= b +20-\%8 =%,



NOT 8
= Jarcus kucalimn sadece 2x3 tipindeki matrslede Seekk eldiBuay baska higbic
kace matriste bu kol Uggv\&aamaohg\mm LovkMayeLE !

Deder minanta sae) teoma vermeden dnce  detemingt fammnda kolladimimia Pemitaswen ve
Permutasyen isaed  kavramlara tanmlagahim.

’Pﬂ"ﬁ\% +asyen

= A kimesi 0>4 elemal sonlu bic kime elsun.
0:A> A fonksigony 11 ve orden ise 6 Lalsigowna bic Poemitasea deic
= A kimesnden kewdisine 0l tane Pe-mitagyen Yanmlanabitie

- Bic Pe-mivtasyen

6 =(1 2 .- N selhinde Ve lasaca 6w 6 6@ .. 6im  seklinde 9osterilic,
6u) 6w ... 6Cn

ertc,a i1.9~/1,~-~,n’% kimesinde +8mmlanan  Fom pepmﬁ+a§aon larn kimes Sn ile
gostein

- 6rne@in ;
A= S 1-21(53 kﬁme«s'\ni 902 onue alahm.
By kovmede 21 peﬂm'(r\'asggn ‘anmlanahlic.

1 2 3 2 31

62 <4 23). 132 6s (1 2 %|-312 Sellindedic,
1 3 2 31 2

6, (1 2 3>:213 e[ 1 23| =324
21 4 2 2 1

By pemitasyna gore Sraedin  €(2) pemivtaspn fonksigow iclo

6({] = 1 6(.’1,) >3 6 (1) =2 olur.



?G(TT\U"\‘RSSGO ‘\$8rejri £(8), Tek- Cift Fermitasyon
= Herhngt bie { 4.2, ..,0} Limesia deki birim permbtagyon olacal lsimlendirilen 4,220
?e-mblraejmuna Gift perniutas yen &Bec%'ﬁ B permutasyonda elemanlarin Yeriat deBisdiraek

Yeni Pe-mio+asvon\ae elde edebiliriz.

=1,2,3,.. ,0 Pemitassonda K defa ki elemamn Yeri degisticilicse ve K tek Ise
elde edilen Yeni Pe-mutas woaa el . K cifd ise elde edia yeri pemitasgen Gild

Parmu+8syon denic

= Bic Penistasvon cwift veys el olduBuas Qolamsl icin, Permutaswonda her defasinda

it eleman gt deBisheileek bicim Pomutasgon elde edilmege cahshic
Tek sayida adimda boow 9aea bilicsel Permiotasgea tek. absi ha ke cifihic
isacer Goslerlic. 6 bic 6} Pevitaswea ise €(6)= #1 , asi halde

£(6) ile Pemitas yonua
E(e)=-1 seklinde ifade edilir.

6 bic fek Pemblasson ise

ORM ¢
6= 2354

2.3dim 3-adim 2,-3dus

'[.aellm
9351L, — 1352/, — 123532 — 123524 —> 123.5

Liadinda birim Permutasyona ulashTimit ala bu pernivdassen  gif Hic. E(s)=+4

ens
£=6211543 Perivassen isaretin boluavs.

) @
— 1236543} — 1234567

D
b2H5L3 —>1236542
ek Permiviasgon & (g) =-1

61 = 32L S
02325165
63=3L2b517

0 ® D) =
Bi 32451 —> 42453 —> 12354 = 12345 lek Pewttasgon € (6 =-1

q ) &)
5123465 5 12845k Tek Tevistaspn  E(6.) = -1

612>22 1165 = 424265

® D ) )
Cr=3L 26513 = 11,9.653'-}O—> 124,655 o 1286543 2 1216567+ Cifd 'Pa-m‘l,.\.gs&e,\ & (64) = +1



Detemiomt ¢

> A= T 813 qun Mahrisinin dedecminmh  det A vega LA le gosterilic. €€ Sa bie pemi +asyen Ve
€(6), 6 permutasyorun {sdcediol gosdemek Db2ee

det A-_z € (¢) .36w . By -~ I8 seklnde faomaaic.
68 35n

NoV

ixn HP'\\'\o\e B mdtris veilsta s

— Malrisia her sabicindm ve sotunvadan sadece Bie eleman dacak n tae  elemanm 8lahm
o8 AdBma b N Eeman  biebidyle capalim.

2 Bu selilde mimkin Fom  Gxpmla hesaplagalim. 10m GaemBon sawst 0) in ik sahedm
L sahicdak:  elemawn bulundudu  sttudan elemm secemeye CeBimit iGin 1t elemn secile bl
Bu selilde he-defasnda  secbilecgimia  elemy sams 1 d3aldsundm  isdensn sekilde ol
eleman  sedlebilic. Yeni vl Yase Cxpim elde edilin

= Hechangi bic cacPimda Wb sahicdm ibbaer her elemama  bolndugy  Stitunun beratd\a ydzacal
bic pemitassen elde edilin Buwn isaebine Yore Seciles n sym1 Carplmim  bo Ts¥etle capaci.

™ Elde edilen Hm carpmdn isareterisle biditke hesapla dilcka sonca bualan doplagasl  dete-minmd
cleﬁ“eﬂni VIS

3

RN 3

A=F" da malcisiolo dedeminarhm  +8amdan 8ara-kana~ak boluavs
& dn

Sz ={le

det A =Z £()a:Cu) -3, B
VIEN) % pa»nm-asdoa\an £(6) =<1 6e S
£, = 2t Vope € (62) s -1 =€ (12) . Qn .dav * € (21).3n - A

= Qi -d22 =~ du- dy,



0 3% o© matrisnia deteninarha heaap\agm%-
A=12 4 &
’% 9 1
o2 o 603 o detA= £(8).22 + & (&) 120
el & 5 6312 L 5 = ()42 + (4,120
REERE: 29 3 = (-42) ¢ 120
227 =42 2.5.8 =120 =37,
61 = 213 627 234
€ (6)--1 €(é) =11
NE
© 23 © matrisnn delerinahol hesaplayara.
A- |4 © 0 ©
23 00
L, © 2 &
6-3124 debA =€ (6].3.L.35
€(6)=+1 = (1), 189 = ls0 .,
OIN S
FO 2 0 6 0 matrisinia  detenfinarha hesaplayiniz.
1 0o © ©O0
A= |©O 04 © O
00 0 9 &
L4 2 3 4 5
£ = 21354 det A =€(g) 214324

E(g) =+1 = (). 86 = b
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A-]OQ 30
1 0 O 4
1 2 3 4

11000
O 0 -1 0
O 0 %0
4 0 0 1
K 2 %3 4
6= 135242
E(&):-t{

1. 0. (4). {.2=-8
€(6). &)= -84
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matrisiadetermngrbo hesa?\%m 1%
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90
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6,2 15342
E(6a) = -1

1.(-2).(3).4.2 = 12
6(62] 12. = “l21.

matrisin  deteiingrbnl hesaplayaiz.

( Cevap * )

detA =12+ (8) = —204

matrisnia  determinaho haa?l%m%-

(Covap :32)



Determinanha Ozelliklei ®
Jeorem®
= A, nxo Hpnde bickare malteis dson . A matrisiin behag ki saher Ve sitons Yo degisheildigiade
elde edilon palds B ise:
det B = - detA esl'r\-\ig'x\i .—Sﬁ?jlwd‘.

OeN &
1 2 3 10 1ot oL koo 401 42
dot |4 5 6 | =-det |4 5 6| =det |4 2 3
100 101 102 1 2 3 L 5 &
Teorem®

= A, a0 Hpinde bic kae mateis elsin . A matrisiolo hehay bic sehradaki dom elemanla- bic sahinadakt
tim elemalar bic x aaglstj\a Q&‘m\cl\?jmda elde edilr matris Bise:
B= AdetA ol
By 32@“(530 Soveo olaaky
A= (3i3) nxn dmak  Szere
det (MA) =\, det A

LN 8
A’ (363)5)(5 mat risiala &ekerﬁn,arrb 3 ise det (lM‘—?

deb (a0 = 2223 =96,
o e

ded (N = 5 olan A=Ea1)3? Lxa st dnce 2 e q&-p\lww‘ sord 3. saha Lle EE’:\Gn‘t‘»der-
Elde edlen son matrisain detorminarh kache ?

')1~ asamad
Asf

L. = 20,
z'1\_,) 2. 853ma

Toof emz

= Bic kace matrisidin ‘m—h&»g & sahe Ngyd sl Gy ya da orarhk ise determinath abrce

L 2 sahr 2. sahein ik kah oldg icda det (A= 0 ‘Y.



114 o |2

A= 31 4L & def A =0,
5 & b 4
T3 b7

Teorem®

—Dgir Kare mateisinia he-h,angi Lie sahe Veya sihuavn Him eemalart O ise detemnarh sfdie

Teorem®
S Pic A matrisioln ' fod he eleman k tave  dedmioln doplami selindeyse det A, k dae dotominart
toplamna egithic

—_—

ecxe;w"

= Bic A tme kae matdsion hehwg Be sahic g it A gibi bic sgp e caplp baska bic
Satin0a ugyd strhvawna  eklendk 5inc\c elde edlen matrs B ke
ole"’ B = cle‘]'A ‘cll('.

Teoren ¢
> Bic matrisla hehingi bic saher, diger sehelg~ closinden yasdabliyrsa yad bic sehe diger saticlaa
baginh ise ko matrisia determiodrh sbedic

o0

«
o/N

-
r1 2% 4 cle‘\-e’m{nar&\nm 100 e baﬁmkl\é\"ﬁn'\ 9osterint &.

1 0 2 1
b1 0 K3 Bk
L1334J
UzSﬂ 1 23 2 1 2.3 4L
1. 0 2 1 + |4 O 2 1 -~ 490 1 0 2 A
1 2 & 4 10 10 100 100 1.4 4 1
13 3 4 | 43 3 4 1% 3 4
W L—/\I\/ R~
) deth det B



Some)a-2

> Bic kae matrise ysplon elemerto opsasgaler detedineh asagidali gih ethile;

't) Ilki sahen Yo degishrmes) dete~rminmh etbiler ve isaet degishac
2) Bic sahen bic A reel Say Ve odpimast determiotrh etkiler Ve et matrisia deterdiagh
eski matrisima determingrhom A Kah eluc.

3) Bic sahan bic M kahow basks e sahea ve edilmest deleinah Aeglg‘\"\(‘me’-l,.

ORN

b 3 b 3—‘ makrisioh dete-cmnanh Kachr 7
a3 b a b

d ¢ 8 |

~n n n n

b 3 b 3
S|+'Sj"_>$1> Bb Wb Wb ad Bu sahiclae bichirine bagh ddage ve bickid cinsinder yaalakildigiades
d 3 J ! tenrem Spceglace deteminat sicdin
n n n n As=D 4
>3, islem matrisla determinarha degi shiemed:.

u
ORN <

1,23 4 matrisinin determmarh kac;\zr?
A= $ 3 b S

9 10 M 12
1 15 1L {3

r -
Ly R 9 938 9 Baglachh  saticlar.
;_1 8 * b 5 Ai: O‘b ollf'l

541'53—) -53 15 25 25 25|
t6 (b 1, 12
J

ORN 8

1 2 3 C -1 2 -1 4
3 % b 5| KKk 43 15
§ 40 H 2| Ki-K, Kz -1 10 -1 12
1h 45 4L 43| 145 1 43

LA

Ba('jlaanl. sitwla A=0 'din
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& 4 matrisio detemiomtm bulooz.
23 (Cevap : 3)
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Deferminaaho Kofaktsrler Yocdimgla Hessplmmas (Lapace Acmlart)

Mindr ve Kofakddc Kavrgmlaris,

= A=[3i5]oxn matrisinin des elemanion bokndige sahie ve situun silinmesiyle elde edilen (n- x (p-1)
Firinder matrisin determinarhna s elemamma mindrs desic ve M s ile gdsterilir.

r<s
= Ars=() . Ms e tammlanan Acs ifadesine de Ars elemamma kofaWddro denic.

7\“ A, Als—
4 a2 6
A= (P An e
-2 4 3
An | Azr Aza
|0 S 4

matrisinia Az , Azl ve Azz kofsbtirlerini bulogus.

22

Pyy = (1) . ded|1 2 (). (3-0) = -%
o s

Au o= (0 w2 6] = . (6-24) - -8
L 2
43
Ay = () ded |1 2| 2 (el). (L+a) = 8y
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ORN 3

2 2 0 makcisinia kofek +drlecioi bolomz 7
A=|O0 3 O
O 0 -1
\+ : 2¢|
Mol det [ 3 O o (a), (3-0) = -3, : A= (Udetf 2 0 1= (). [2-0) =2,
o -l E 0 -l
\¢l E 242 o
A=) deb[ O © | - (4).(0-0)= O, : Aaa® (1) . det | 2 = (‘('l].('Q"O):"%
o -l ! 0 -1
13 | 243
Ay =) detl O 3 | _ (o)) (0-0) = O E Pr=().det [ 2 2 | = (), (e-0)= 0
JO o) ! o ©
3]
A3\= (_-l) _de.l. 2 0O = (‘H). (O —O) :O//
1 0
3t
Pyp= () . det |2 - ) (p-0) =0
© 01
3
M () L ded |2 2= W (60) = 6,
03

Teorem s

= BRIt fogenel ya da Ust Gcomsel bic metrisia deteminarh | kdsegen drecindeli elemtrlor cgpmna esitbic

TQQ rem

2 Bir A kare matrisialn +rangposesinin determnach, A mateising deterdfinahoea esidic
Naoi  det (Al = det (A7)

ledrem +

% Hpiaden bie A matrisine bic elemater s3he ope casppas uysslayzal B matelsi elde edilsia. A
matrisne youlansn  elemerter sahe operaqyu0d karshik gelo mates £ dsva.
’B.una (93(8 det (8) = det () .- det (A) ‘clm

Teorem *
= A ve B nxn Hgladen iki kare makeis ise
det (AxB) = et (A). det (B)



[
ofn 8

4 A= 4 ddiguns kentlgyne.

detA
AN'=-T
det (A-A') = det (T)
det (A). dot (A') = 1 _, det(a™)-_A ol
\\_/// &'B*@J
opwnst

det (a°) = ( “'Am olduBuay kﬂﬂl"HJml L,

= det (1) ded M. .- det (A)

n Yane

det(A)"

w
QPN

A B ue C matrisler! 5x5 dfrinden matdsle~ olmal fzees

det (A= 5

det (8)--12

det (c)=3 eldsgna e >

2AR} matdisioin  detervinavh Kaghe?

Lo 4ot (288%¢%) < dob (28) . det (82) _ det ()

= 2P det(n). 1 der (Y

:2,5 1 .($)=304/

(2)*




EK MATRIS
Bic Mateista Ek Matelst (Adsotat Mairis)

= A- [Q@cﬂnun v risi vedlsio. -
Ai3, 8is metrisialn kefakidrd omak jzee EAZA metrisine yaa\ , kotakterin olustuedigy matrsio
lranspozesine ., A matrisioio eki . ek matris veyd adiolnt matrs denic

TEKA uya Mg A dle gdsterilic,

] corewn S

> dedl A # 0 ise A wadie ve A'=FkA e boluaue
det A

ORM 8

1 2 A Matrigala ‘esiai ekiai hessplayarsl  bolunoa.

A= |2 O 3 cle—" As-2 'di.
0 -2 A1

{1+l : 24l : 3*\
Au = (-0 -dot o 3 =6 :A‘)J:(r\)-Je-‘- 2 M 1= -4 :A1l= [.‘\) -det 2 | = 6
2 A : -2 : 3
12 3 : 2l : 342
Ao™ ()det| = -2 1Al ded |1 1] o pg= () L det |1 4|2 -
1 ' | o 4 ! 2 2
3 i 241 i 342
A (A).det| 2 O | = ~Zihgyo(i)det [1 2| = 2 1A= () - det]|4 2 | -4
-2 o -2 2 0
b4 b M Ay Ay
Fk A =z -2 A1 -1 = (M Ay, Az-),
-4 2 -4 A Pyy Agy
b % b -3 9 -3
AL ERA {0 -2 1 = 1

It 2 |4 2 = 2 -2



d0E

A

6 2% b
atrisiat b
A = -2 1 -1 o el L matrisigle terslol bduay
L 2 -4 |




Lineer Den\-dem SiS‘h?m\er? ve,De’\errﬁ\nanJr

Teorems
2 n J;i\inmeam\‘u n deklemden olusan AX=8 bicmindek lneer denklem sisteminia cb2dmé \arsa,

Sonsuy2 Qa&ﬁmﬁnﬁn 0‘“\33\ lain  gecek ve Yeder kosul detp=0 olmasidic.

Teore m -

= biinmedeali 0\ denklemden ousan AX=0 bicimindeki bic homosen lineer denklem sisteminia sonsuz ¢Bzimd

Olmdst icin gerck Ve Yete kogul detA= Q  olmasdic

ORN ¢
X-24+2=z = Q denklem Ssteminia sonsvz chgimd oldiBuaa Gore k=7
X+y-=2 = 0O
X -y+kz = O
1 -2 2
dedbA=|1 4 -t = 4[4 ] g1 4 |eaf1 1
1 -3 k 3k 1 Kk 1 -3
= 4(k=-3) - t2)( k+t) +3(-3-1)
OINc:
X=9+22 =1 | denklem sisteminin sonsuz cisims oldvBna gde k=7
)(‘l‘lv -Z =
9x—Y+kz =3
-1 2
Je4A=1 2 -]= 112 -\ LY. ]! Aleo. |1 2
2 -1 k -1k Lok 2 -

D 4. [2k -1) - ) (k+2) + 2(-1-u)
=) gk =9

=) lk:gl



Cramme- Kural,

Teorew®

= X, Xa, -, Yo bilinmeyenk , n lineer deaklem
du Xyt QuXat - Qn¥a = by
o Xot 20 Xo% dan X = ba

dn,Xu + dnygXat -~ dan Xn=bn
olarak Veri\iyor- By sistemde  AX=B fomudm Yasabilins.

A-L8t5]oun ble kavesd mabdshe. EBer A=det L8051 #0 , by sislemia teb (st Vacdr.
Aurica Ak , [ﬂézk]mm matrisiola  k-1nc1 kolonsawa Tbiln sttuudla  degishelmesivle elde edilen

Matrisia detenfinantim gostemel Gaee ;
Xy = Au (ket,sn) egibig sglaan

N
den S
Xy 8, =1 3 lineer detdem sistenidt cramer odernivle cB2dnbe.
2% .4._11)(2_30
deth= |1 3] = (-b--2
2 4

Xp=B2 _-2 4 A, (1 1]z 0-2-22
A -2 2 o
Sens
2~ Xat Xg= 6 lineer denblem  Sistemidi  Cramer Yontem ile cBainss.
Xyt~ Xg T4
5y, - 8xs *2x5 =15
2 - A
deta-{1 5 =215 A1 _ (g |1 t|yq |15
5 -3 2 -3 2 5 2 5 3
b - 1
M |2 8 |76 0SS |-y %t ]|+q |45
15 -3 2 -3 2 I5 2 15 -3
Xl: Al = -4 = 2

= 2(10-3)~ () 2+8)+ (-3 -25) =-3

= Ll10-2) +1(-3+1s) + (12-35)



M= |1 -5 A= o L=t |4 |1 k| 2 a[-5¢15) -4(2+8) +1(15+20) =7
S 15 2 15 2 5 2 5 15
XZ =AL :l: 4.
A —
2 - b
Ags|1 & % |= 245 4| (|1 416 |1 5| = 2(35-12) +1(15+20) 46 [-3-25) = =
5 -3 15 -3 15 5 15 5 -3
X3=_A_2 = j_ =1
A -3
«w
OPNEKLER?
D x+Y+2z = denklem  sistemidt ccamer  koralin kullanaak ¢o25nd2.
x +2yt2 =2 Cey8p )(=_(3__ , 9=-1 , 222
X-y+2z=3 ) L)

@ X-Y+22 =1
X+ -2 =1

denklem sistertt \le(‘i\fep(.
2x-Y tki=m

) Sistemia sonsuz cd20mi olmast icta K ve m ne olmaldic ¢

b) Sislemin  cS26mi goksa K vem ne elmalidic

c) k=1 ve m=2 iga Sislemin o20nminG boluuz.

@ A:[’l 1

] olmak Ggere: det (ffA-t A Kt fAm) deterwia

ath Kache ?
O o
@
2 2 -2 matrisia  tecsint ek makds a‘én%emla\e bulonua.
A: 5 1 _3
{ 5 -3



3 4 2 old Gu U“re, A' matrisini ek matds 8?3 Jtem'%jl bylunuz.
1 -1 0
1 -2 1

O ) -{ olmak U2ece A matrisial

=

ek matris yatemigle bolunod.

e

s®  -sing ¢

SNG  cose )

S
w

ve |3 3| matrislerin determinanho permitasgon tammindan Yacalanzak

s 1 -4 bl unuz.

=2 3 1 matrista determnanhm  pe-mitasyon tanmadan Yara-lanasl




