DOI: 10.14456/mj-math.xox.xx Msasadamans USun 65 1audl 701 ngunnay — e 2563

2M5815AANAERNS MJ-MATh 65(701) WO WAAY — FWAN 2563

2N oy aunauadinmansuisszmalne Tunssususguaus
= http://www.mathassociation.net Email: MathThaiOrg@gmail.com

AMSATUIUAIRININUAA8ISVD I8 TATLAZITAIURUUVDINDAIEU (2)
Evaluating Determinants by Jacobi’s Method and

Dodgson’s Condensation Method (2)

fasly AnAndl"” wag Un39R AsTRd?

AAIVIPNAANENSLATEDNS AULINYIANENT UMNINYIBUFIVAIUASUNS d9wan 910110

Pisamai Kittipoom®" and Parichat Srirat?

Department of Mathematics and Statistics Faculty of Science, Prince of Songkla University,

Songkhla 90110
Email: 'pisamai.k@psu.ac.th “parichat74712@gmail.com

Tunuunany : 12 figuiey 2562 Tuiudluuneny ;1 nsngien 2562 Jufinausuunainyg @ 12 Suaau 2562

UNANE

unanuililuunenuiiaes waziluunanuaniinevenisfinwismaifanmunves

al

wn3ndlagliisveselad wagiSamuniuveinenddu Ingluunanuildiseusesuniigay

YBIITN9ED

o o w v o

Addgy: fnmua launwes

YUNAN

e
2D

b

10



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

ABSTRACT
This article is the second and final part of the study of Jacobi method and Dodgson’s
condensation method.

Keywords: Determinants, Cofactors

a

Tuunanumaudl 2 4 1519zladnausisnisAuiuaifiniuug 2 35 35usnlauiain
= = .y aaa & | cu = &
ngufunelal Jacobi’s theorem) 357@asAan13AILKULIDINDATAY FuTunisansun
YBUUNINGANaEnTa LgNIUNTTUIUNITAIVKLY TFNMITATVLUNYBIRDATFUTTURDUNT
Awnihekarlidudou uenaniiinuwasuniigauniseazdeanitiaula luumanumeu
71 1 wlbsiiauedn WeomdidAgyweinud5area3sauliuUInonTduIaINNgBiun
a v & i =~ = a a ¢ & o & 9
gl Asduluunenuseud 2 1 51sfnuneasdeansigal wasilesdnilomaes

ABNSMIFINNUAYVIADIID

a L4 = =
1. UVIWQQU‘UBQVIE]U{]UVIEJ']IP\‘U

luiidogarnevasunaunaud 1 slauansituiiogvasunsnduuin 4x4 9
ansfiliannguiunetladauisowanwasduduneulunszuiunismvuiuvenendduls
Tuidell indsmesanuinlanguiuneladlviunniu lnensAnwuniigaduazmdedang

Mefivsglovidlunisiigadisamuiiuvesmanddusioly

ngufiun 1.1 [4] mquuvelad) W A=|a ;| Wuwmindouwa nxn Tagfl n>3

k:k+n-m-1,k:k+n-m-1

il [a* } Juluiwesuszneuvauia (n—m)x(n-m) Tnefi 2<m<n-1

193 A uay [a;:km_m_l,k:km_m_l] Juluuesasnndesuuin mxm vesumning A’ uin

k:k+n-m-1,k:k+n-m-1

det Adet [a’ ] =(det A)" - det [a::km_m_lvk:km_m_l] (1)

o1 det A=0 wan

det I:ali:kﬁ-n—m—l,k:kﬁ-n—m—l] = (det A)m_l ’ det I:a::k+n—m—1,k:k+n—m—1:| (2)

11



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

unwgau [4] Mviuali

ai,l st ai,m a1,m+1 b ai,n
A_ am,l am,m am,m+1 a’m,n
am+l,l am+1,m a'm+1,m+l am+l,n
L an,l a'n,m a'n,m+1 an,n i
LAZKEANATDI A FiB
Cl,l Cm,l Cm+1,1 Cn,l
A/ _ Cl,m Cm,m Cm+1,m Cn,m
Cl,m+l ce Cm,m+l Cm+l,m+1 ce Cn,m+l
L Cl,n Cm,n Cm+1,n Cn,n i

9] a ¢ ' P a o A ¢ o A & a o A e
asauvsng A auia nxn eeaudntuwani 1 dmdn?t m WJuaundnlundni 1 89
PENA M VouuNIng A’ waraudnlundn? m+1 dawdn? n WWuvsnduuuuasnves

sndeuduaznIndlendnunl Aauanssialuil

C, .. C,, 0 .. 0]

1 Ch . Chm O .0

A=lc C 1 0
1,m+1 m,m+1

' C, . Cpp 0 . 1

fTUHAAUVRUNYINT A uaz A agled

12



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

- ) _
Zalicll Zal,jcm j a1,m+1 ai,n
=t j=1
n n
amvjclvj am,ij,j am,m+1 am,n
j=1 j=1
AAl = - -
Zamﬂ jC1j Zam+1 ij j am+1,m+l am+l,n
=1 j=1
n n
anvjclvj a'h,j(:m,j an,m+l a'n,n
L i=t j=1 ]
nnaudivedaurinmeivesuming A=[a ] W1 nxn gle
detA, i=k
a,C,+a,C,++a,C = 0 K’ k E{l, 2,3,..., n}
VK, 2K, vk, , 4

nuEnInkuesluvdondreuuiianviniu det A uazaundndu ¢ luvdeniliian

1 [

Jugud swdaundntuviondrearsnlanluguanmun wuriu

_detA O al,m+1 al,n ]
. 0 detA| a, .. a,,
AAI - 0 O am+l,m+1 a‘m+1,n
0 O a'n,m+1 an,n

det(AA' )=(detA)C,, +0+---+0

[det A 0 RN a,,
< 0 detA| a, .. a
IWEJ‘V] Cl,l = det m,m+1 m,n
0 0 am+1,m+l am+1yn
L 0 0 an,m+l an,n |

(n-1)x(n-1)

Tneldsnszanalawnnmasaundny 1 fuunsndaugne 1o

Tuvhuesdediu e ¢, tngldnisnsyanelaunnmesaumani 1 1697

13



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

(detA --- 0 A na 8y,
det( AA) = det Al det Adet| 0 LA Bnna 8n.n
e =de e € ’ |
(AAI ) 0 cee 0 am+1,m+l am+1'n
I 0 0 o« d(n-2)x(n-2)

1189910 det( A4 ) =det Adet A’ fatiy WiamaAniinuaieasal m 151kai

am+1,m+l am+l,n
det Adet A = (det A)" det :
an,m+l an,n
a1 detA=0 1@
am-¢-l,m+1 am+l,n
detAl =(detA)"'det| : .. i (3)
an,m+l an,n
oAt det Al dudneie Tnsnsnszanelaunnimesues Al aamdnd m+1 16
_Cl,l v Cpy 0 0]
C .. C 0
detA' =0+0+---+0+det| _“" mm
AI 1,m+2 Cm,m+2 1 ' 0
| G G 0 1_(n—1)><(n—1)
_CL1 Cp O 0]
=det C1,m Cm,m 0
C1,m+3 Cm,m+3 1 0
L G 0 G O 1_(n—2)><(n—2)
Cl,l Cm,l
=det| : .
Cl,m Cm,m
= det (a(lm+l):n,(m+1):n )

14



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

Aty TunsaNINISAALDILAZUANT M+1 D9 n VBWUNING A way A’ 1519891

a a

m+1,m+1 m+1,n
luesUseneu #o (a0 maa |=| F uag
B B Jn-myetom)
Cl,l Cm,l
lulesaonndag A [a(’mﬂ)mv(mﬂ):n} =| :
Cim Com L
, am+l,m+1 am+l,n
IR det[a(*mﬂ):n,(mﬂ)zn]=det o uag det A =d6t[a('m+1);n,(m+1);n]
Gma 7 g

dounurisiualuaunis (3) aglaan islafigavaunts (1) veseladiduiieviosuds O

v Tuuniigativemaguiunenlad fnsdauaiwazndnd m+1 89 n Aaunasves
wviEnd A waz A dusannsafigadlaluviueadioatuin nmadendauniuazvdnla q A
galaanaunis (1) uaz (2) lunguijunveseiladiduass

Foduna 1119 A Wuwnindourn 4x4 uagld A, , Wuwminddosves A 7
Usznouseuan i,i+1 ...,k wazwdn j, j+1 ..., 1 ves A laedi k,1=1,2,3,...,n

NIFUBUNINTEDEUUIN 3x3 VDY A

q ; & & j+2
a2 a2 = Qi Qanju Biaje2
ai+2,j ai+2, j+l ai+2,j+2

ax =~ & o v a P v a o A o § v
IW‘EJ'JﬁGU@Q'EJ’]IﬁU LILADNAALAILATAANT 2 LWYILLDILALUANLAYY UUAD M=3-1=2 ‘V]'ﬂ,‘w

[ a 6 1 = * 6 ¥
Ialutuesusznovveaminddes A, ., Ao [a]=a,, ., wrluueidenndeses

Ai:i+2,j:j+2 i+1, j+1 C_r C_r ili+2,j:j+2 "i]"]ﬂiﬁfﬂi

. c. c.,. p . .

Ao (a0 =]~ "2 Teen ¢, Aeolawnnmasves A
i+2,] i+2,j+2

vo38lad 1o

(_1)i+j+2 A

(_1)i+j+4

1 |(-)7[A
ai+1,j+l (—1)i+j+2 A

i+Li+2, j+1j+2 P41, j+1j+2

A

|A

i+2,j:j+2

i+Li+2, j:j+1 i+l jrj+l

IMNaUTRVIFINNUALSILATN

15



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

1 |Ai:i+1,j:j+1 |Ai:i+1,j+1:j+2
| i+2,j:j+2 = (4)
&5 Ai+ti+2,j:j+l |Ai+]_'i+2,j+1:j+2
Tuviueadentu 19 A Wuwmsndautn nxn dusumsndegos A YUA

iii+n—k, j: j+n—k
(n—k+1)x(n—k+1) ve3 A iile k=1,23,...,n-1

a a a

i,] i,j+1 i, j+n—k
_ ai+1,j ai+1,j+l ai+l,j+n—k
ifi+n-k,jrj+n-k : : :
ai+n—k,j ai+n—k,j+l o ai+n—k,j+n—k

1ne3590981laT 1519 AL i+1 D9 i+n—k—-1 waznan?l j+1 09 j+n—k-1 97uu
n—-k-1 a3 (nan) 1570077 m=n-k+1-(n-k-1)=2 uazluiueisznouves

A R

i:i+n—k, j:j+n-k

a a

i+1, j+1 i+1, j+n—-k-1

* .
|:ai+1:i+n—k—l,j+l:j+n—k—1:| = : i : = Ai+1:i+n—k—1,j+1:j+n—k—l

ai+n—k—1,j+l a‘i+n—k—l,j+n—k—l

warluuesapnAaDIaY A R

ii+n—k, j:j+n—k

' '
’ _ Ci, j Ci+n—k,j
ai+1:i+n—k—l,j+1:j+n—k—1 - C/ Cr
i i+n-k, j+n—k

i,j+n—k

lagl C/, AolAwnnmasvas A

i+1:i+n-K, j+1: j+n-k

nans (1) veelal wazanaudives

FHIAUR L5190

1 |Ai:i+n—k—1,j:j+n—k—l| |Ai:i+n—k—1,j+1:j+n—k|

|A = (5)

iii+n—k, j:j+n-k |
A

i+1:i+n—k—1,j+1:j+n—k—1| |Ai+1:i+n—k,j:j+n—k—l| |Ai+l:i+n—k,j+1:j+n—k|

2. UNNEANVBIITAIUUUUVDINDATE

Tuunanumeud 1 15 lduaniduneunaziiegansAuINAIFITUAYeILnSng A
Tneld33muntuvesnonidy wedunisnumuisnisdnan Tusegereldd siuand
funoumsAIULLLYEInenddY dmsumninduunn 5x5 1a q uanand isnutedunnd

dAnyaeariuslevdlumsiigaiisauwiduvesnanddudmiuiumsnduunn nxn 1 9

16



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

A19819 2.1 NITUNUNSNGUUIN 5x5

A, A, a, a, a,

a2,1 a2,2 a2,3 a‘2,4 a'2,5

AZA(S)Z 3, 83, Q33 Gy, g

Qi Q4 A3 Ay Qs

| &1 &y &3 A, s |

Tneimusiy I5daayIndauni A9 gl

|A1212| |A122| | 1234| | 1245|
A _ |A2312| |A232 | | 2334| | 2345|
Asare] [Asazs| [Asasa| [Asaas|
|A4512| |A4523| | 4534| | 4545|

MnduAwIMLNIngauwde A9 Tasniseuwdy AY wazysunsngnlaeeaudnly

intA® = a,,

naun1s (@) Tudaduns 1.1 151lenaudnly A® Aadiirusvesunsndeasvuin 3x3

a'2,2 a2,3

&3
&, A3 Ay

a4
a, | A9l

|A1:2,1:2| |A1:2,2:3|
|A2:3,l:2| |A2:3,2:3|

|A1:2,2:3| |A1:2,3:4|
|A2:3,2:3| |A2:3,3:4|

|A1:2,2:3| |A1:2,4:5|
|A2:3,3:4| |A2:3,4:5|

a2,2
|A2:3,l:2| |A2:3,2:3|
|A3:4,1:2| |A3:4,2:3|

a2,3
|A2:3,2:3| |A2:3,3:4|
|A3:4,2:3| |A3:4,3:4|

a2,4
|A2:3,3:4| |A2:3,4:5|
|A3:4,3:4| |A3:4,4:5|

&,
|A3:4,1:2| |A3:4,2:3|
|A4:5,1:2| |A4:5,2:3|

85
|A3:4,2:3| |A3:4,3:4|
|A4:5,2:3| |A4:5,3:4|

834
|A3:4,3:4| |A3:4,4:5|
|A4:5,3:4| |A4:5,4:5|

a4,2

Yaunsng A=A il

a4,3

17

Y




ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

|A1:3,1:3| |A1:3,2:4| |A1:3,3:5|
A = |A2:4,1:3| |A2:4,2:4| |A2:4,3:5| (6)

|A3:5,1:3| |A3:5,2:4| |A3:5,3:5|

|A2:3,2:3| |A2:3,3:4|

fouviinisaunuy A® wazuseeaunnlu int AY =
|A3:4,2:3| |A3:4,3:4|

] Toduwaunsng

ATUKUU

s ] [l ]

LT T Y
[Azazs| [zl

[Prasa| [Avaza]  |Avsza| |Azaa

[Aassa| |Asszal [Assaa] [Avsas
[Aszal szl

naun1s (5) ludedunn 1.1 18 n=5k=2 5l muaveuunindedey A, ...

YUIR 4x4 VDUUNINT A AT

|A

|A

1 P42, j+2 42, j+1j+3

|A

ii+3,j:j+3

A

i+1i+2, j+1:j+2 Ai+1:i+3,j:j+2 Ai+1:i+3,j+1:j+3

wnu i, j=1 1ai

|A1:3,1:3| |A1:3,2:4|

1
A=t
| 1.4,1.4| |A2:312:3| |A2:4’1:3| |A2:412:4|
Feflminduauazuand 1 ves A?
wnu i=1j=2 1o
1 |A1:3,2:4| |A1:3,3:5|
|A1:4,2:5| B |A2:3’3:4| |A2:4'2:4| |A2:4’325|

FAninAuwaIN 1 wazndnd 2 e A?

18



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

Tuvihuoufedadu Weuny i=2,j=1 uagunu i, j=2 15118 |A..,| uaz |A,g,| 10U

[%
[y [

aunluwnn 2 ¥ani 1 wazauBnlunaltaznany 2 va9 A? augaieu aatu 151leqn

s (%

aundnluy A? fafiuunvesunsNdeasuuIn 4x4 NIMUAYBWUNINDG A §9il
|A1:4,1:4| |A1:4,2:5|

A —
|A2:5,1:4| |A2:5,2:5|

NOUNITUANITURNDUNITAIVLUUATIZNYEY L3ATFUNAINNITAIVLULATIN 2 Falgl
wisndaauwdy AP mudaundnnndaly A® Tuaunis (6) Wusimuavesunindees

YUIN 3x3 MINUAVDY A warlunIzuIUNITAIULUUASIN 3 Bavilrlawnsndeiuniy A?

v o

Msmudnandnyndily A? uiivusvesuvdnddesuuin 4x4 visiuaves A

sy Tunsauuduasagevine GeRemmuuuiu A? uazmseniildsng intA® = |A, .|
3 V1 Ay oy ) v o a 6 o P <
fAansamawlainailaazduiiimusveaamsng A wuin 5x5 twed uaslidnaiedu

ToagUuaismukiuvewanddu

[y

Tungufunsialuil 519zuann1sigalisAIvLLLYeInenIdUd S UIVENGUUIA nxn

1o 9

nQufun 2.1 [3] (BBamuniuvainenddu) dmsuuning A= A" awa nxn AHUNTEUI

a

msmuuy ka3 Iiduavindmuuiy AT =TV ] wue (n-k)x(n-k) Tns

k=123, ..., n-1 ufmlahandn a7 nosdundsdy A" fedvesiimvunveuuning

[

g0y A . Afun (k+1)x(k+1) anuaves A fail

ik, joj+

(n-k) -
ai:i+k,j:j+k - A:i+k,j:j+k

()

Toefi i,j=123,..., n—k tufe

|A1:k+1,1:k+1 |Al:k+l,2:k+2 e |A1:k+l,n—k:n
n—k A2:k+2,1:k+1 A2:k+2,2:k+2 e A2:k+2,n—k:n
A =
_|An—k:n,1:k+1 |An—k:n,2:k+2 |An—k:n,n—k:n |

19



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

uniga Leannlunszuiunisaiviiusesdinismsauninvesunindaivwiy A" gy

(«-2) é’qﬁuiumiﬁmﬁﬁLiﬂamumﬁam%ﬂn NAIUD

am%ﬂiummﬂ%mﬂu int A"
int A" L Bugud wasisnaziigailagldaudodndinaans o Fall

de k=1 Aensmuntuadiusn deldumindemuuiy AT ﬁﬁam%ﬂﬁqﬂﬁ%mwmﬁu
ANYBIFARMLAYDITENT0EUUIR 2x2 TanuAvBLLYZNG A

Tumsmuntupdede 91U fio k=2, 3, ..., n—Lauuilvandnvesumindmuuyy A"
adedl k Ao
(8)

a :‘A:i+k,j:j+k
Toedl i,j=123,....n—k

soulumsmuuiuadedl k+1 dldsldamsndamuun A" k“)z[a,.(, k”} Tngil

i
i,j=12,3,..,n-(k+1) uazan®n a"“? Idennisaruiu AT =[]

—k o
g )] WAy
wseeaundniu int AT Jail
-k -k -k
a(n—(k+1)) _ au(n] )ai(fl,jll a|(1+1)ai(4r:1,j)
i a (n-(k-1)
ai+1,j+l
910 (8) 1o
( k+1 |A:i+k,j:j+k A+1:i+k+1,j+1:j+k+l _|Ai:i+k,j+l:j+k+1 A+1:i+k+1,j:j+k
& 9

|A+l‘i+k,j+1:j+k

k+1))

TnegUidaidendindians 1sndonansin a ) dauvnfu A o] 1087

Ao e MUHBIMINGERBUA (K +2)x(k+2) 283 A

ai,j ai,j+1 ai,j+k+l
= _ ai+1,j ai+1,j+1 ai+1,j+k+1 I ~ I = Ao
LUBNIN A:i+k+1,j:j+k+l_ . . . ANYITVBIYILAU LIaBNER
a‘i+K+1,j ai+k+l,j+1 ai+k+l,j+k+l

WadA i+1 89 i+k warndnd j+1 89 j+k 0L Kk U3 k NANVY Al ek
v lild m=2 waziiluiuesusznouvenunindsos A, i A0 [ |=

a a

i+1, j+1 i+1, j+k

L4 ¥ A
:A+1:i+k,j+1:j+k b & 813‘1 tUBT donAR BITUBY A:i+k+l,j:j+k+1 Ao

i+k, j+1 i+k, j+k

20



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

c, ¢

i+k+1, j = , S ¢ o
|:ail+1:i+k,j+l:j+k] |:Cr Cr :| IWEJV] CI,m ﬂaIﬂLLWﬂLmaimaq A:i+k+1,j:j+k+1 e s

i, j+k+1 i+k+1, j+k+1

’ !/
_ 1 C:i,j Cl+k+l j
- ' '
|A+1:i+k,j+1:j+k Civ1'+k+l Cl+k+1 jk+1

ngns (1) voselad 1o

| A:i+k+l, joj+k+1

I .24'
NYN
ro_ i+]
Ci,j_(_l) A+l‘i+k+1,j+1:j+k+l
i+ j+k+1
|+k+lj _( ) A1:i+k,j+:l_‘j+k+1
i+ j+k+1
| J+k+l ( ) A1+l:i+k+l,j:j+k
i+j+2k+2
|+k+lj+k+l ( ) A1:i+k,j:j+k

ATl AIMVUAYIUNINTLRY Ay s YU (K+2)x(k+2) 909 Afg

A i+k, jj+k

|A+1'i+k jHLj+k

|A+l|+k+l jHLj+k+1 |A i+k, j+1j+k+1 A+ll+k+lj j+k

|A kL, jrjrk+l| T

a -

%QQJF’Y]LV]’]H‘U a (k1) GLUﬂllﬂ’ﬁ 9) Imsaﬂummﬂmmmam Li’]‘WﬁﬁmEﬁﬂJﬂ’]i (7)

”Lusuuqmmasuamaﬂﬁmmmu o k=n-115139a3Ule1 wm3ndmuuyuluass

govine AY winduadivueveuning A Yu1a nxn O

luyreingveanisigauisavuiuvesnenddu dnslinguiunenladiionien

aql

(1) FoFuandnlummsndnauudy AT A3

wazlansinAlaing &

|A:i+k+1,j:j+k+l
1
N |A:i+k+1,j:j+k+l

A isjoer. 97930k uad k nan deluifvesenladdy 1aunsaiendaunluagnan

SUINAITAALEIN T+1 D9 i+k waguanil j+1 D9 j+k 289

Su 9 209 Avlsanunsan Iduy Favedaunni gt
G] A:i+k+1,j:j+k+1 A:i+k+l,j:j+k+l b

NSLATYMNILAZTDUNNTDIUNNTAVDIDAIULUUUDINDATFUTIITUANITIEaID A I UIITE
naly

3. Usyminnuludsatuniuvainanddunazisuily

Jgymdrdgnilannuluisaunuivesnenidunsiilolantnuisdaluvouunindnielu

int A Wurud Fuslduansisudilutymiiiumegnsluunanunaui 1 wuds udlunsdli

21



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

aundnunealy intA luwinduaudianaviliiedgulunszuiunmsausduls dwdsain

Y

MIAULLLASIT K wdaAndiaundnuisialy int A" dandugud
nsundaymiaenan tldanudusius (7) Tunguedun 2.1 lnsauuilvlunisaiuiuy
/A B Y a & | K" K" =~ . -K") = a
AT k" €{0,1, 2, ..., n—4} lolunsndaruuuu Al k):[ai(y”j k)} g9 int A" flaungnly

o [, * ¢ & A k" X v a
AN i, j e{z, 3,4,...n—(k +1)} Jugud Wufe ai(*”j* J_o wazarnmndwaliiia

'
I *

-4 1 I 1Y a —(k"+2 a '
JoymPulunisavuyuasein kK +2 Tagamgiuauidn ai(*nfl(jfl)) YBUUNI NG AIULUY

Ar2) e conmsgae al"t)

Y i

stslsiany dmduanndn AT fugumidedtlls

ee =

Ugu Ao i=i" -1, j=j -1 du wawnsaaiwiulasldnszuiunismuiuuung ualu

[

FnLe i -1 way | -1 18dann EnunsafuIARIuENnns (7) lasail

o

2]

i-1,j 1

(A (11)

i-1: i*—1+(k*+2), i1 j*—l+(k*+2)

lngl¥i5vesenlad indeudendauaiuasvdnveumsnddes A . . o, -, TR

anansaAuIuAIsanuualy (11) 16 anduinuaigndnsiunisnddeynindulumming

AULUY lazaiun1smusdusaluaulaadfruaues A

1 -1 0 1 0]
0 2 1 -2 1
fq9819 3.1 fansan A=A9=|1 2 -1 1 0
01 2 2 1
1 -1 -1 0 1]
2 1 =2
el intA® =| 2 -1 1
1 2 2
2 -1 -1 1
V& A " -2 0 -1 -1 . 0o - .
Tagn1sAmunuuasen 1 lean AW = L 3 4 LAY mtA(“){ } AU
-1 1 2 2

fauTnluwniuazndnd 1 99 intA” JJugud Fedamalinisaivuuuluaiei 3 luawnse

22



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

PANEInluFdRgfurasunIngmuwuy A? Teglddseundusuuinle ag1lsh

A Lt lunmsmuntunssn 2 sdswfiunisauuduamsng A9 gl

11
AY=|-3 3 -5
2 -1 -5

Tun1sAmuwduAsIn 3 15la

Ao |7 2
35

s

wnulgnanzlusainaznani 1 lagldanuduius (10) 1We n=5,k

*

=1uaz i, j7 =0

Y

annsarwina al? Judusndnluiuniandlguives A® sl

1 -1 0 1
0o 2 1 =2
2 _|A = -0
a:l,l | 1:4,li4| 1 _2 _1 1
0o 1 2 2
Ineasueselad dendanaitazudniluasiestym Asdanaiuaznand 1 way 2 vo9

‘ d . 1 -1 ‘ v C,;; C,
AL kA luuesUsENaUAe [ai'J:[O 2} wazluuesaonndns [ai"j]z{ 33 4,3}

’ ’
C3,4 C4,4

lagil C; Aelauvinimesves A, UazaNgns (1) vedelad 1o

10 1|1 -1 1
C;; Ci, 01 -2 o 2 -2
Ci, Cil 1[0 2 2| 1 -2 1| 16 -2
|A1:4,1:4|: 1 _:E =— =0
—w 1 -1 0 [1 -1 213 -1
0 2 0 2 1 o 2 1
0 1 2/ 1 =2 -1

JUAD

-3 5

1 & v v . Y 6 '
TunsmvwduasianTneves A% uazmsiie int A% =3 151ld det A= =2 Judves

v o q' Y
G]’m’muwwgﬂmaw@ﬂ A

23



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

nsiisiannsauAdgminsdi daundnursdunusly int AT Hurud dmsy
ke{0,1,2,...,n-4} Tagldaunis (1) ervafremnuasdelideu iosanaunis (11)
$sBsumauiiun 2.1 Fedinmsimuslianndnly intA wag int AT FodluiJugud

Tushegramsmmiinunveauminduun 5x5 1o q seluil svedouldldizves
glad lnglumsiunimimvuavemnumindlugns (2) vewlad sigandninaainisen
uouasndniiussgumindmeluresaminddu q fmdninasidionhlfisansouaniag
duiseuuinresnendduld Tunsdifiitvesnenddudtamainnisiaundnuisiunsly
int A" Juguddmiu ke(0,12,..., n—4} 151988 hiAud g laindsamsnld

AnuduRusluaunis (11) e

A19819 3.2 1% A Aunsng

8 @, &z d, a;
a'2,1 a‘2,2 a2,3 a2,4 a2,5

A= ae,l a3,2 ae,s a3,4 a3,5

a, &, ; 3, s
| &1 Ay B3 A5y 8ss |

3135 vete1lad Tngnisdanaluasnany ussy intA ws1ldd1luiuesUsznay

Cl,l C5,1

(@00 |=INA=A,, ,, Uaglulueidenades [a),,, |= {C c
1,5 55

} Tnodi C,, o Tauvin-

wosves A laggns (1) veselad il

_ 1 |A1:4,1:4| |A1:4,2:5| (12)

|A2:4,2:4| |A2:5,1:4| |A2:5,2:5|

detA:L

lint A

1
| A2:4,2:4 |

C5,5 CS,l
C1,5 Cl,l

Cl,l CS,l —
Cl,5 CS,S

TUNIMIFINNUADNUNTNTERY AL, 1y, Auysss Agsre H8E A, 1571835 UR381IAT
lngdinuaaznaniussyuvsndnigluvesudasiunindeges dmuansnailudedunn 1.1

auns (5) Weunu n=5 k=2 157lg

24



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

|A1:4,1:4| |A1:4,2:5|
|A2:5,1:4| |A2:5,2:5|

|A:L:3,1:3| |A:L:3,2:4| |A1:3,2:4| |A1:3,3:5|
|A2:4,1:3| |A2:4,2:4| |A2:4,2:4| |A2:4,3:5|
|A2:3,2:3| |A2:3,3:4|

|A2:4,1:3| |A2:4,2:4|
|A3:5,l:3| |A3:5,2:4|

|A2:4,2:4| |A2:4,3:5|
|A3:5,2:4| |A3:5,3:5|

| A3:4,2:3 |

| A3:4,3:4 |

Fanunaudnlusmirusvesaunisinauufsandnluansndeiunidy A? TuiSvenend

A wazanaunis (5) Tudedans 1.1 51lenaudniu A? Weuladu

|A2:4,1:3| |A2:4,2:4|
|A3:5,1:3| |A3:5,2:4|

|A1:3,1:3| |A1:3,2:4| |A1:3,2:4| |A1:3,3:5|
|A2:4,1:3| |A2:4,2:4| |A2:4,2:4| |A2:4,3:5|
|A2:3,2:3| |A2:3,3:4|

|A2:4,2:4| |A2:4,3:5|
|A3:5,2:4| |A3:5,3:5|

| A3:4,2:3 |

| A3:4,3:4 |

_ |A1:4,1:4| |A1:4,2:5|
|A2:5,1:4| |A2:5,2:5|

waziilofinnsanaindnly A® wuhldinennisrusiuarsnduunn 3x3 seldil
[Praza| [Avaza| [Avaas]
[Arasa| |Azaza| [Aras
[Aassa| |Auszs| [Assas|

[Aaazal [Aaaad
[Aaazal Ao

Hrowvsndmuuiu A luisvesmenddutiues
[Aussal |Asaza|  [Aass
A =\ [Asasa| |Avaza| [Asaas
[asaa| |Aasza| [Ausas|

LATUISAILALNTA LY [ ] Tug iRty LastsINUINUNINGUUIN 3x3

25



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

TunrseurudIt Ivuavanunsndgasvuln 3x3 Faduauidinly A® lasnsdnnoinas

NaNNUTTYUNIngngluvesisazuvsnd gy fankanunabuaunis (4) Tudedunnl.1

151ler

|A1:2,l:2| |A1:2,2:3|
|A2:3,1:2| |A2:3,2:3|

|Al:2,2:3| |A1:2,3:4|
|A2:3,2:3| |A2:3,3:4|

|Al:2,2:3| |A1:2,4:5|
|A2:3,3:4| |A2:3,4:35|

a2.2
|A2:3,1:2| |A2:3,2:3|
|A3:4,1:2| |A3:4,2:3|

a‘2.3
|A2:3,2:3| |A2:3,3:4|
|A3:4,2:3| |A3:4,3:4|

a‘2.4
|A2:3,3:4| |A2:3,4:5|
|A3:4,3:4| |A3:4,4:5|

a3,
|A3:4,1:2| |A3:4,2:3|
|A4:5,1:2| |A4:5,2:3|

833
|A3:4,2:3| |A3:4,3:4|

|A4:5,2:3| |A4:5,3:4|

a'3.4

|A3:4,3:4| |A3:4,4:5|

|A4:5,3:4| |A4:5,4:5|

a4.2 a4.3 a4.4
\ a2,2 a‘2,3 a'2,4
= 1 a % 1 a s 2/ .
Fanudnandnly A® Aldunanmsmuuiuamdng AY wagmnseny intA=|a,, a,, a,,
a4,2 a4,3 a4,4

Toed AY fe

Aczia] Azl [Aizs] Az ]
[Aaasal [Azazal [Asaza [Aoaas]
[Aaasal [Asasa| |Asaza] [Asaas]
Asssa| [Assaa| [Ausad] [Assas|

L8 & Qi () = | A ca v o
WardnAse @nTnle A LARAINAITAIULLULTSNDSUAY A TULD9

INALAAIITIUA L5TUDNASIINITAIVMUUYDINDATFURADNITALTUNITToUNSUVD
& ' PRIy Y  ad AN v o v v ' & v
Jupauag ¢ Nlaanaunis (12) meisvetelal mdudusldisamutuuvesnenddulunis
PIAIFININUAVDY A wazwuIdau1dnurssiunusly intAY (1Se intA ) Lvhﬁ’uqusj

AULARD |Ag,5|=0 137U NIzVIUMIMIVLULTBIARAT duSensdLdunisaoldla

26



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

| A1:4,]_'4 | | A1:4,2:5 |
| A2:5,].'4| |A2:5,2:5|

lagldldn1sdnuaInagnanuuuAuiussy intA,,,, 893sundamilarunsaldladmiu

v aa (% J

WWeualud upounisun A% A99iN13UTUITNIAIN 19 UA |A2151215|

wn3nduun nxn lagil n>4
agalsiony Tunisamuwiuassgaving

1 |A1:4,1:4| |A1:4,215|
int A® |A2:511:4| |A2;5,2:5|

det A=

° LY a s a <3 [ a LY !
g msuwnsng A aua nxn la 97N n=3 ﬂﬁ’m’]ﬁﬂLLﬂ@QVLmUVl’m’ENLﬂEJ’JﬂU’N

1 ‘Aﬁ:(n—l),lz(n—l)‘ ‘Al:(n—l),z:n
int A® ‘A Az

det A=

2:n,1:(n-1)

udluduaasiedinimisdae intAY uagdn intAY =0 ws1aglianunsanian
farmualdlagiauuiuvewmensdu waznsmuktuiildsiunsuatoumih fezliie
Uszlewile o ogelsfinnu iwauisonsiadeuindienvuduaming A wdvazilenad
int A® =0 wiseld Ingldmnuduiusainaunis (6) uag (10) e

int A = agag = ‘AZ:(n—l),Z:(n—l)‘ = |int A|

[% ]
[V 1 =

Aty neuayldnismuniuvenendduiiomAiIimun 15 1RemTIRdaULENaIN [int Al =0

Saiegnseluil
1 0 -1 1 1]
-1 -1 2 10
f198719 3.3 WS A=[ 2 2 -1 1 0
o 1 -2 1 2
0 -1 1 0 1]

wmudnlaaudly intA WevihnisAivkuuaming A 151l

1 -1 -1 1
an_| 0 3 0
2 -3 2
0 -1 -11

27



ASAUIUATRIUAngIT et laluariSamuntuvamenddu (2)

Felamuaudly intAY wagisvimsasuwiy AW 19

= Al
—12—21 3 91
A<3>=g%1=302
2 4 3| L2 23
1 2 1]

Tuguiiies tmuaudly int A® dunineaudn mseukiumisvhunneuninuliaunse
Tgyedaminuaves A 1o fedy naunisleisniviuuvenenddu LiemARInInua
| 1 (% o - = Y1 1 6¢ - L)
131AITATIVABULANBT AR IMUA [intAl=0 deusidnsiazlunuaudly intA e
int A" ugieh [int Al =0 Jgymiazanuanalevinnisaiuuiunsaanying
agalsfiony fauddamEndg A ludiegneilaed fintAl=0 anansoudiledymiiavy

[

Ialnen1saduLaIN 1 way 2 Aadl

-1 -1 2 -1 0
1 0 -1 1 1
A=| 2 -1 1 0
0 1 2 1 2
0 -1 1 0 1]

\eeann fintAl=-220 dwusiaunsaldnssuiumsauwduiemediimuaves A
1¢ Baudiinfaundnuisialy intA Wuaud samnsauanaldluiusafestudiegng 3.1

A ~ a1 - U A o o a 1 1 [y
MMINNUATDY A UANNINU 0 UUADMINIUAYDY A UAWUU O LUNY

4. ayd
) M oo v ax | fou o v ) Yo Y a

nduneunlidudeuluisauwiuveinenidunasianudserivlaliiuamedisouses
TuSuusn wddlanzanlusigazideninuin nsIedunIsAuLLuLnsngluog1elasse
lugrasuduvenisAwn 51e1aluaRilinunsmsaegudintulunisniveiy uiile
nsAIuLLua L unsuIdsneunine § launindarvuuu A Laglsinaunuan
int A" =0 TUNLIEAINNIN ATEUIUNTITAIVLUUALINVINUINDUNUNITINUAB ULNAIDE N
[ :j 1 1 LY} o . 1 o a 1 =3 [~ a' o I 1 3
AeunsaTIRaeudnAiInIvuA fint Al =0 neudfiunisaiuvutuiadudsdnlu ae19lsA

A3 TUNITASIVEDUAMSULUNIAT A YU NxN LSIADIAIUIUAININUAVDIUNT AT AT

28



N3ENIANAAERS U3 65 1aufl 701 Wewn1AN — A9WIAY 2563

'
I o o a

v ol ® & ! [ v a
R (n-2)x(n-2) duindudadnnsaing uenantsenintanisaiviiunlinissus
Tusazedymmamsmeaudviseld Auiuddivuvanladnvglaifaiuuiuveinanddu

Jalignensdaazedlilunsmdimwuaveaaming

LONEI381989

[1] Abeles, F. F. (2008). Dodgson Condensation: The Historical and Mathematical
Development of an Experimental Method, Linear Algebra and its Applications,
429 p. 429 - 438.

[2] Dodgson, C. L. (1866). Condensation of Determinants, Being a New and Brief
Method for Computing their Arithmetical Values, Proceedings of the Royal Society
of London, 15 p. 150 - 155.

[3] Leggett, D., Perry, J. and Torrence, E. (2011). Computing Determinants by Double-
Crossing. The College Mathematics Journal, 42, p. 43 - 54.

[4] Rise, A. and Torrence, E. (2007). “Shutting Up Like a Telescope”: Lewis Carroll's

“Curious” Condensation Method for Evaluating Determinants. The College

Mathematics Journal, 38, p. 85 - 95.

29



