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This research is presented new algorithm for row operation on integer matrix to
obtain upper triangular matrix with retaining integer element. The new algorithm was
applied theory on Number Theory in Division Algorithm and Euclidean Algorithm for
finding greatest common divisor. The research was also develop program with new
algorithm on Tablet. The program can show only result and the detail of operations
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2) andnshusnitliifugudluiiasiuaususoadu 1 wavdunin 1 fusnaes
WuIuey

3) auniniiiy 1 fusnuesuuiueu Aesegynwanieves 1 fusnluluiuourien

el

unilenw 2.2.2 wnindtutulnanguninwuine ( reduced row-echelon matrix) 18u
wnsndaenrassiuldoulvresfionudnedy wag 1 musnluusazuuteulonyluluinile

wiaulinduqfeglunuifiundugue

2

faeE1e 2.2.1 wvndielullegluglumindtudule

0 1 * * 0 * = * 1 * *

1 * *

|:001i|,001*,01**,01*
0 0 00 0 0 01 0 01

3
¢

dmiuaviindseluilaglugy winddutulaangy



a)

010 * 1 0 * 0 1 00
I & 0
001,001"‘,01*0,010

0000 0 0 01 0 0 1

nquijun 2.2.3  ynquviEndannsavhiduavinddutule ( vistuiuleansy ) lilae

1507 Lﬁumiaﬂag’mmmmuau

finognd 2.2.2 Tuusaznsaiffvusliauudinduursndusafuuosssuuaunistiadu &

inbeglugwmindtudulauazumindiuiulaangy Tngmsdndunmsmuiuiuey amn

NALRAYYDITLUVANNT

INRNO O 516
1 0 01 12040

0 ONN\O -1\|7
01 0|2 brre~J i 2y 3 c

0 ONN 28
0 0 1|1 0 @ -0).8 ) T

0 0 0 0]0
WaLRaY

VS NENRIUA dan A aIRUTEUUEANANS LWASKALaEYaISUUANNISAD

Xl =T, ]

nwINaui 3 azldaunseavneidenAseIiusEUVENN1IAD
Ox, +0x, +0x;, +0x, =1

=

Felifien x,x,m,x, aonndesiuanunsd aliisruvannsibifnainay
nnurindifvualifiaunisiisonados fg
Xy = Xy + 5% = 6
X3 WX =T
Xe +2%; = 8
wld x,x,x, lumonvesFuysiufe
X, =6+x,—5x;
X, =T7+x,
x, =8-2x;
W ox, =5 way x, =t dlo s,z Wunsifiwed dat

x,=6+s5-5t,x,=7+x;,x,=8-2¢ it



af [
AI984 2.2.3 WMNALRAYUBDITETUUAUNNT

X+ 2y -z = 2
2x + by + 2z = -1
5x +12y + 3z = 0

WaLR&ae

NS NELALRUVBITEUVEUNSNANUA AR
R, <R, —R uagR, «R,—5R
R, <*R —-2R,

R <R -2R,

falu sruvaEunIshidennaasiy Ao

X s Q0 = 12
y+4dz = -5
Ox +0y +0z - = 0

&l z = t o t Wuwsifiweslaq wiwawmasio

x=9t+12,y=-4t=5 Uuay z=t

f29814 2.2.4 W IHALDALVDITEUVENNT

3a+6b-3¢c = -2
-2b+ 3c = -1
6a+6b+3c = 5

2

2 -12
5 211
12 310
2 -1 2
1 4|-5
2 8|-10
2 1|2
1 4|5
0 0|0
0 9| 12
1 4| -5
0 0 0
#



(3 6 -3
Nalay  WyvIndusuduvesssuvaunsanvualiae 0 -2
6 6 3
[T 7 =i
R 1R 0= 3
6 6 3
1 2 -1
R, <R, —6R 0 2 3
0 -6
R <——qu
2 2 2
1 2 H
WA 32
-6 91| 9
1 2 -1
R« R, +6R 0.1 -3
90880

fatil SEUvELNSTidanndadufe

A+2b-c = -2/3
B=(3/2)e= 1/2
Oa+0b+0c = 12

= | T =) 4 ar =l
zwiudn WillAn a, b, c Naeneaadiuaunisy 3

fati sruvaumshkiinamas

URBUIBUUULNE (Gaussian - Algorithm)

ee 2ee

Uil 1 Sunsndflaundnyndandugud - veeduaanisviiudulaniuuuiuey
a ¢

duii 2 dlddulusudui 1 m wsusnndefionUsznoumsaun@niliiugud

e

b

Py W oa o & =
L38NIT a LANFEaUNLUIUDUNY a uulﬂagluuu’lu@uw 1

P v 1 v ow
U 3 @ijLu’mauu Pl3] E %1@ 1 3N

ee

2

Qe

o =

uil 4 il nnuiiegiudiwes 1 fusntilugudlasmsdiiunisyagiu
s

=

Ce

£ a '
° o =

N1L1NYUN 1- 4

=]

U




at 1 yz ada € o = 2/ a 6’3 L7
R8N 2.7 RNT.‘U‘U‘UGIE]U’)ﬁLL‘U‘ULﬂ'l?Wl'WLEJVI‘Sﬂ“ﬂM@gIU‘EULiW]'iﬂ‘U‘U‘LJ‘UU‘LﬂWHJLLU‘JUBU

3 5 8
10 3 7
2 2 4

HaLaaY
Tuil 1 wmindfiandniilifugud dalududui 2 sely

Uil 2 wwarnawsniiliilugudfownadiail 1 deon a=3 Tuwwiueui 1

;208
. 1 3 3
Juil 3 RleERl 10 3 7
N2 4
— X
3— 3
$uft @ R, < R,- 10R, 0 _% _53_9
R, < R, 2R,
2 R
i el N
Y sl Y |
o
3-==3
g 3 59
UN 5 «—-—R 0 1|8 X
1T 41
R e
U A&7 3
</ &
P
4 59
R.«R, -|-— ANEY o
Y (3JR2 41
0o o 2
41 |
38
303
R, ﬂR) 0 1 2
24 41
00 1
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faaeng 2.2.5  addtumawituuuindhumEndleglugurestuiulamunuiueu

0 0o 0 1 2 3]
0 2 4 2 20
0 2 4 2 0 2
0 3 -6 0 3 9]

naLaay
& A a ¢a a e o1g ¢ v ¥ oa & 1

Wi 1 winddau@nilidugud dudududud 2 sdely

Ui 2 wwsawsniildilugudfiouwndad 2 den a = -2 Tunwueuil 2 ( wise1easld

a=2Tu wwiusuil 3 o a = 3 lukwrueui 4 Ale)

002 4 2 20

. 0 0.0 1 23
ANUUNTT R < R,

T2 AN 0 2
03 =6 0.3 9]
[0 1 =2 -1 -1 0]
fuiis R« —LR Na N\ ¢
P ¢ a2 Po\ b
pidilionag 73 14
01 =2 -1 -1 0]
$ufl ¢ R <R -2R uavR, < R,~3R 0 00071 2 3
tu/ W 2 J £
L4 g 3,°4 /9]
0 1 =2 =1 -1 0]
‘Inguﬁ5 R, < R,—-3R, LLE\SR3<——lR3 0~0 N W2 3
2 00°0 0 1 1
000 0 0 0]

Faogluguuminddutiula 5

2.3 A1a1audu (Rank)

unilew 2.3.1 fuundnd A wWasuluunind R Seeglugdtudulanmumuey laens
AuflunsyagIumNkIueY usdnuYes L musnlu R BeniAmddutures A Weu

WAUAY rank A
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1 2 -1 2
f1981 2.3.1 mAEIRUTUYRR A = |2 5 2 -1
717 5 -1
waas  angUmdng A Weglugudutulamuuuiven
1 2 =1 2
A = Z 5 2 =l
7 17 5 -1
[1 2 -1 2 10 -9 12
= 01 4 -5| = 01 4 -5
i 15 00 0 0
wvnddutiilauunueu £ 1 #lsn of 2 $1ury Fedu rank A = 2 #

2.4 WNSNTNNEY

uniisau 2.4.1 T A lHuam3nddnda ming B Seninduamindunduves A fdeiile AB
= | hag

BA = | WN3AG A TAUNIATHNEUL Senivunsnaduniule

o . 0 1 o A\ £ 11
M78814 2.4.1  RLEAIN B = |:1 1:| ULMSNTRNHULRY A = { :|

e @
N R e

Wpen AB = BA = | ¢avu B idumvdnduntiuved A #

HAaLRay 11 AB uag BA

AB

]
.
—
=
= L

Vquun 2.4.2 1 B waz C Aaduamindundutes A war B=C

] 3 -1
1} JWUAAIN A = | uazuw A

MR

LN
Waway A =
A

o v 0
MI9819 242 01 A= |:

-1 1
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& 3
WIEREUY A |
: [0 -1][-1 1 10
m A" = = = |
-1 1][-1 0 0 1
A

' 2 2
AU A A = | = AA

v ¥ 2 o o a1 2 |-11
ASUL A LUUNNEWYDY A UuRa A = A = 1 0 #

nQufun 2.4.3 auuAszuvaunsll nauns n fuds@sulugdaunisuning AX =B
& A Juswdnddudszaviounn nxn  wenluwamindfimumindunduliud  seuy

= = E 3t
aunsilnalaneifien Ao X = A'B

f79814 2.4.3 2 LEUNSNIRNEUNINE RASVNAUNTS

X+Yy 2

X -y =4

o P A fa a £ a l 1
wawae naunsela A Faduwvsnddulsedns fAe L J

w M o - _]- _1
windulaidu AT = —J—[ :|

WagIIn X

i
S
@

AU x =3 jy = -1

dunBUIBMIWNEUYDUUNING (Matrix Inversion Algorithm)
i A Wuaming @nda) MvaEndunduld sslidduvesnsdnilunisyagiuniu
LuIUaY

Favlv A WWuwvsndiandnwaifndounafediu Weuuwnudie A = | uazdsueesnis

3 ]

o A a o & o & v a -l oS oa -1 & aal
ANUUNTTAULUIUDULALINUY QS'V]']IV] | LUﬁ&JuLfJU A UURD | = A TUADUITANUNTD

saurfulailu
[4)1]— [I]A"']

lngiinsAniiunsyagiuaiuuuuaufinssyinuy A uay | Aaavimiauiiu



f29819 2.4.4 ATUABWITMRNRUM WS NSRARuTaRLUnSndma iU

0 1 2
A=|1 0 3
4 -3 8
WatR&aY
0 1 2|1 00
[4l7]=|1 0 3|0 1 0
4 -3 8|0 0 1

Wovii A 1 | Tneduusn aduiisewinuinueudl 1 waz 2 (wnuie R, <> R,)

L My
0. 21,0 0
4 =3 8|0 0 1

WWILOUT 3 AUATY 4 MIVBMWINBUN 1 (WILAIY R, < R, —4R))

T BAW 7/ Bl O\ N0)
U4 [ g | ~rT ht
0 3 4|0 4 1

WUAUOUN 3 UINAE 3 WINUBIWLINeUN 2 (Wiusie R, < R, +3R,)

1 A NG IIRGALY “
O frii SRR )
0 0 213 4 1

» o, 1 . 1
WWUOUN 3 A8 — (WNUPY R, <~ = R,)
2 )

103]|0 0
01 2[1 00
I B TERD®L

WIUBUTN 1 AUMY 3 WvaIuauR 3 (wnudiy R < R —3R,) uaz

WWIUBUT 2 aume 2 WveuuIuauil 3 (Wiuie R, « R, —2R,)

1 O @)= 7 i
01 0]-=2 4 -1
00 1|2 2 1
9 4, 3
) 2 2
Ay A= 2 4 -1
3 5, 1
L 2 2 ]

14
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nauijun 2.4.4 A uavdnduwnn nxn Iegldnisanfiunsyagiumuuuiwey & A

Y o v -l w 1 v 1= -1
annsaangUildu 116 2zdilild A7 A Tanunsoaeguidu |l agludl A

2.5 aanvun (Determinants)

2.5.1 UNTEIUAINIALUA

o as

fsusaguusEnTnuninginda Inefinannlulsenaumeaninanyn

9

4

o I

wnueudilidrfunazannauuasiilidniu

_ o _an Ay
LNSNY A UUIR 2x2 WD A =

wvisng A aA3x3 W A = |a, a4y ay

_a3l a

32 a33

Y a 4= v o
waraauvesanINIUIULS A0 a,@5,ay; 5 411808, s a0y | G030y, 430,05

WaY  a,,05d,,

unilend 2.5.1.1 n15Seeduilfou ( Permutation ) uaa@nvadsuiuwiiu { 1,2,.,n} Wu

madndunliegludisiusng InglidfinnsiiuvTediduuwmentu

uniiey 2.5.1.2 WA= I:aﬁ] Wuavsadawn nxn - farvuaves A wiue

det(4) v3e |4 Tnefl det() =Y (), a

e . Nl
242 M

a v - 1 2
A8819 2.5.1 29¥1 det(A) e A = [3 4}

WaLRaY det (A) =y iy~ iy Gy

1(4)-2(3) =4-6

1l
!
NS
+t+

§29814 2.5.2 99 det(A) 1fle A =

—_— D
o= N
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WAWRAY det (A) = a0y, + G005 + 38y, 05y - 30005, - Gy Gy - G005
= 1(1)(2) + (111 + 2(2)3) - 2(1)(1) - 1(1)3) - (-1)(2)(2)
=2-1+412-2-3+4 = 12 H#

2.5.2 AuaNURAIN1UR

npufiun 2521 61 B lWunan A Taensadudl 2 uwiueu (Mauwnse) i

det(B) = - det(4)
. ‘1 2’
M98 2.5.3 B =

3 4

4
I//2

1 o
HALRAY 2n B = wla A=

( NMsaduiwLaUkaENITERULUAEUUNSNG )

det(B) = - det(A) = -2 #

NQUHUN 25.22 91 A 1 2 Guaeu (MEeuLIRe) | Whiuuds det(d) = 0

NP
fiaE1e 254 A =15 6
=\ 2

e B

wamas  (We99n WUINOUN 1 Washuiuaun 3 wilauiy )
det (A) =0 #

NABHUN 2.5.2.3 01 WuIWeN (MTeuwIRl ) 1ae A Ussnausmzaindniiduaud udn
det(A) =0

L 3 7
f9819 255 A = 2 4 6
nalay  nvguun 2523 Awldin det (A) =0 #

nauiun 2524 918 Wu1ain A TngsAailuIueu (M3owWIRa ) 983 A fagAIAIn C
Wi det(B) = cdet (A)
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1 2 3
fin9H19 256 B=[5 6 7
4 8 12
Waway det(B) = cdet(A)
1 2 3 1 2 3
56 7| =456 7| =40) =0 #
4 § 12 1 2 3

(1Tpdin15A4af571 4 99NIINRUIUDUNA 3 WAILILUINOUN 1uazuuIuRU 3 Willouiu 1ng
NWUN )

nquiun 2525 18 =[5, ] W A= [ g, | leemsvanudazandnvesuuivey

(M3UWUNAT) N rUad A Al8 cwihveeauntnaudeiululuILey (MSawuIRa) 9 s
(r#s)uad det(B) = det(A)

naufiun 25.26 & A = [a; | Wusmindamumaeguu (1) uda

det(4) = a,, a5 . -,  WUABMIMVUAYDIUNIN TR UADNARMYDIANITNUUUUINUYS

wan
1 1 2
9819 2.5.7 39 det(A) WaA=|-1 0
3 =1 6
1 1 2
waway |4 = | =1 0
3 -1 6
1 J!
= 0 1 3 R, <R +R uny R, <R -3R
0 -4
1 1
- o1 3 R, < R, +4R,
0 12
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a g =
2.6 L uNINEIULRAYY

wWillauuisngdnsa wyisnd A wun mxn  Send@wmasiui (upper triangular)

=

fustazaundniiegarsuazdnevenunnusmandueud Wi ving wninddudulaniy

wvaudalul Wi

YsnTaUmR UL
1 3 47
2 =3 0 1 -1 0 5
0 -2 5
0 2 3 0 0 0 1 -2
0 0 0
0 0O 0 2 0 0 0 5
0 0 0]
2.7 dawayd

uniignu2.7.1 Fanasdveeiuiwdy Z wiaudu wetesiliing P Z 3958071 S1uau
Wuan uaemIdudun1sminIAMsuInuasnITan WaRiY + uay e Ay
AonmananuanURnelull

duiRUadmsu P: 61 a,b (udwiuduuin udl a+b uay a-b Wudwiudu

uIn
auunasadud : dmsunndeudin a,b 3l a+b=b+a war a-b=b-a
autfimsiasuny : dmviuyniwnudn a,buas ¢ ki
a+(b+c)=(a+b)+c waz a-(b-c)=(a-b)-c
vy o s o (3 |7
AUUANTTLLINLIN 1 AMTUNNINNUGN a,blay ¢ wlain(@+b).-c=a-c+b-c
nsfiendnual : SmSunnITnudl e I51uIwhu 0 uee 19195 a+0=a way
a-l=a

fnnsuvaInITuan ; dwsudnuin g leq f9wiuiy —a 7% a+(—a)=0
autRlasinie : dwsuyndwudy o Jululdedlnsgrmdiwesanuedieil

¥ oA [~ o @ =) <4 &) o [
WU A g WURIUIUWLUIN ¥I8 a =0 W39 —a LUUIUIUANUIN

] '
s =

aulfin1si3eedauid : dwmsuynisageslafiliiwesdnuduuinasfiandn

P e oA

dentasiign
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2.8 JUNdUASN15113(Division Algorithm)

ngufjun2.8.1 dmsu dwnudu ablaq laefl b>0 swlidunubi g wae r egsasuily

FuuNdennaaeiu
a=qgb+r, 0<r<b

= i 5 = g = i 2/
3un11 Wans (quotient) r 138N wWwMEe (remainder) Tun1swis a daw b
q q

UNMNIN2.8.2 o1 a way b iudwwdn lnefl =0 asfidwnudy g uas r ogeay
N9 UIUT

a=gb+r ;0=<r<b|

Agad i1z b=0 agldir - [b[>0
v & = o < ' ' = o o
AUU IWEJ‘WQEQUV]Z.&]. CUINVIULRN g HAS F 9 NATUUITTUIUN
a=|blq'+r ; 0<r<|p|
i b>0 3zla a=bg'+r ; 0<r<|
i1 b<0 agla a=-bg'+r
=b(—q")+r ; 0<r<|p|

W g=—q wld a=bg+r #

faee19 281 (VW a=-17, b=3 asfig=-6 uazr=1
$9 17 =(-6)3)+ 1
QW a=17, b=-3 agliq=-5 uagr=2
B9 17.= (5K-3) 42 4
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2.9 AIRITIINUIN

wifisw2.9.1 W auaz b iuswousuiitedsdeovinouiilidugud s
1NNT8Y a uas b wnufe ecd @, b) Wudwaudiunn d Jusmshudaesndastu
1) d|la wae d|b

2) 61 cla waz c|b ui c<d

FunpuATMIMFIMITIWIINUUUYARA

Frnstaumnuessiuaudy 2 dnou awnsamildlas msndmsiidusiuiu
vanyndmudidendmsisnnfiuniigadmiuswauiidvunelng Iedesdisns
UsgavBnmnnndt Sefevihdilutunounisns enismiawimdelunmsmistn e
fumauisuuuyadn

W auagb Lﬂuaﬁu’;mﬁuﬂaaﬁﬂmuﬁlﬂﬂuguﬁw%’auﬁu
\flosn gcd (al, b)) waglh a=b>0
Suduasd g uaw r, IValK

a=qb+r -, 0gn<b
1 r,=0ud) b|a uas ecd(@,b) = b
1 r 0 I b de r; 398 g, wag 1, Tidenndasiy

b= Qi+ , 0<rn<n
&1 rp = 0 ven vidadlidumudy aeld

= Qsfz+r: , 0<r<n
msmsiinszuumsdaiionunseismieimurdefidifuguddad (n+ 1) du e

wsawme 1, trudadugud) wiedesq anasluddu b>r > > .. > 0 Hafild

\Duszuvaunseed
a = gqb+r1 N O Erde b
b = Qofi+ 1y - A,
ry = Qsfa+ 3 , 0<rs<n
M2 = Qnfp1 +Tn 7 0< Mn < Tt
M1 = Onetln + 0

ﬁaﬂ?u ged (@, b)=ged (b, r) =ged (ry, 1) = ... = gcd( .z, Thot) = 1y R r vu

1]

wsndagnvinedlidueud
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A0g19 2.9.1 ldvunouymdam gcd (1485, 1745)

HAlRAY 1745 = 11485 + 260
1485 = 5260 + 185
260 = 1185 + 75
185 = 275  + 35
75 = 235 45
3 =75 40
fofu  ecd (1485, 1745) = 5 #
WR29.2 &1 a=gb+r Wi ged(a,b) = ged(b,r)
#gal N a=gb+r

i d=ged(a,b) w1 dl|a uaz dlp
wld d|(a—bg) vive dlr
Fau d WufmIsuLINves b wag r

TuBnnianils 61 c \JuimsTinunyed b uae r ud cl(gh+7) fi cla @

il ¢ WWUMmsIINLINYas a way b asld e <d

Tngdenes ged(h,r) aela d=ged(b,r) #

A X o
2.10 HeAdunuuasantumau
undlenm 2.10.1 Hadduity fwuelisiuuate x SuruRuimniigendesnimiawinty

x Bguunueg| x |
Hardumau Avualudiuiudde x Suufuiidesiigaiuinnimiewiiu x Weuwny

iy [x]

fleEe 2.23

BJ =[0.5|=0 BW =[0.5]=1 {—%J =|-0.5|=-1 ,F ﬂ =[-0.5]=0
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2.11 54l aN Y IUnAISHAILILENALAYY

2.11.1 wasasedantglunsadaad

Android Studio

uiaTesdled ﬁ’mmmmnumﬁmﬁuﬂqwumaa InteliJ IDEA Agng 9 funsvinnuves
Eclipse waz Android ADT Plugin neringuseeasdves Android Studio Aasganswmu
\3eailn IDE flanunsawaiun App Uu Android TiliussanSnmanndu sedhunisesnuuy
GUI Fitelianunsa Preview f1 App amiaafiilansineiuuy Smart Phone wsiay3u awnsa
uanaNauIegslaviuilaulinesinn1siu App uu Emulator ﬂuﬁgaﬁauﬁ‘buu%’uﬂ':;ﬂuﬁzm
vaepm§Ives Emulator fifusetigmiusglutegiu

flunvalusunsy

G () | & hitpsy/developerandroid.comistudiofine thimd #0860 :
g ) (Z-PODZONE Tor [ mamdiid {Thotand E)mmmm;, [ fecorigamgcomicze v SEinemmgutiam i G Fowiouseabandy . Bl Mactine beoucren b oo ammney: 0

E fé‘ﬂ' Android Studio FEATURES - USER GUICE " PREVIEW
¢ Back to Developers
DOWNLOAD ] .
Android Studio
FEATURES
e The Official IDE for Android
PREMEN Android Studio provides the fastest taols fof biskding apps on

every type of Android device.

World-class code editing, debugging, performance toofing, 2
flexible'build system; and an mstant bisild/deploy system all
allow you to foctis on building unigue and high quality apps

> Readthedocs ) Seethe release notes

gﬂﬁ 2.1 wiheilvias Android Studio
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&

26v24 Android Studio
1) afuayunsndmainvaeseuuUfiRnTg (Platform) Windows, Mac

OS X uay Linux

2) \Fesiletuimumsssnuuuduindefufld uazanunsaazwdiolig
wuuvategaun vinaelanioy Wuluu Live Preview

3) SEUUNTANALINSRLTIARTITYRE1R

a) § Feature fivannuangliidonld

5) linw1 Java Tunswaunde vilihelumsidou dwmduiiiifugiuan
Java

6) uedasilonld Wi

7) anusaaungUnsaiyniuiisasiussuy Android 1¢
Yaidevad Android Studio
1) winfivanes module Tu 1 Tusian azldaan build wauuin

2) fiflandunsyhnueeziing silidsnailunsianudila

2.11.2 gunsaliilddmiunadaunauiinmun

3U#l 2.2 Lenovo A3300



unii 3
YUADUISTNITAUUNS
anuuusu IR duunsndanunasuuy

3.1 NSANMEUNITATUBUIUDUTIBUNUIUADUITNISUS
PINTURDUIINIMT a = gb+r FuNTTIIUGL a wae b wdwsnnudu g

waz r lAglEuannmIAl g WA rain r=a—gb
NMIANTUMIYAgUANTe 3) R < R +mR, Wil R, uaz R, udmn

A1 m Mdusuudy wagdafauiudunawisniswis
R, WaaWsho » qpsdunaun1sviig
R, \fu 9 @ 9paunaunIsms

R, A8 b wsdunaunITnIs
m A9 ¢ YasdunaunIsms We 7 Dusiuiuiu

Tunsdndunmseaiuiveu Siliswawhulunas B waa R, wazd m 1 Juduau

Wuudn R wadnsild asfuduudnasemudoneyd
lunswman g vesdumewdisnsmsiiludwuduaunsamle
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1. if ais zero matrix then stop
2. c=1 //column
3. loop row i=1ton-1
3.1 if a[i][cl]=0 find other row from row n to row i+1 that a[*][cl] I= 0
and interchange row(i) and row(*)
3.2 loop row j=i+1ton
/i iluimdnadananmdauuy
while (a[i][cl]!=0 && a[j][cl]!=0) {
if (abs(a[il[cl])> abs(a[j][cl]))
m = a[i][cl]/ a[j][cl];

if(m=>0)
if(a[jllcl]>0){}
else if(a[j][cl]<0)
{m=m-1;3}
else
if(aljl[cl]>0)
{m=m-1;}

else if(afjl[cl]<0){}
row(i) € row(i) — m row(j)
else

m = a[j][cl}/ a[i][cI];

if(m>0)
if(a[il(cl]>0){>
else if(a[il[cl]<0)
{m=m-1;}

else
if(a[il[cl]1>0)
{m=m-1;}
else if(alil[cl]<0){}
row(j) € row(j) — m row(i)

}
3.3 if a[i][cl]=0 interchange row(i) and row(j)
4. d=cl+1
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AMARUIN N

JUNDUNTTANASLUTUNSUEMSUTF91U Android Studio

g - &
YUNDUNITAANY JDK
auilvian JDK 1@an

http://www.oracle.com/technetwork/java/javase/downloads/index-jsp-138363.html

Java SE Downloads

A |
/=2 Javay;

1. {@8n Java SE Downloads

DOWNLOAD ® |

P )

Java Platform (JDK) 8u121

sUfl n1.1 Uu download Java SE

Java SE Development Kit 8u121
‘You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.
Thank you for accepting the Oracle Bina%gode_ License Agreement for Java SE; you may
now download

this software.

Product/ File Description File Size Download
Linux ARM 32 Hard Float ABI 77.86 MB_ &jdk-Bu121-linux-arm32-vip-hilt targz
Linux ARM 64 Hard Float ABI 74.83 MB  §jdk-8u121-linux-armé4-vip-hfttargz v a
Linux 286 16241 MB _#jdk-8u121-linux-i586.rpm i 7 2. NA Accept Wallasngu
Linux x86 177.13 MB  #jdk-8u121-linux-i586.tar.gz & '
Linux x64 Y 15996 MB _ #jdk-Bui2i-inuexbdpm N < )
Linux =64 174.76 MB  $jdk-8u121-linux-x64 targz ABLWILABY ﬁ]'}ﬂuu@'}'}iﬁ‘lﬂﬁﬂ
Mac OS X 22321 MB_ #jdk-8u121-macosx-x64.dmg
Solaris SPARC 64-hit 139.64 MB #]jdk-Bu121-solaris-sparcv9.tar.Z
Solaris SPARC 64-hit 99.07 MB_ #jdk-8u12 1-solaris-sparcvd.targz
Solaris x64 14042 MB  #jdk-8Bu121-solaris-x64.tarZ
Solaris x64 96.9 MB #jdk-8u121-solaris-164.targz
Windows x86 189.36 MB  #jdk-Bu121-windows-i586.exe
‘Windows x64 195.51 MB  #jdk-8u121-windows-x64.exe

Ui n1.2 dan download musuvesgUnsaifily

B InstallIMTW6.9b 3/16/20175:46 AM  Application 10,173 KB

L7 = = &al
(L4 jcc-8u121-windows-x64 4/6/201712:01AM  Application 200,201 KB| 3. AULUBAR ﬂlﬂﬁﬁﬂ’]'ﬁ‘ﬂﬂﬁﬂ
@) MainActivity 3/28/2017943PM  JAVAFile S5KB & d;
Matrivalrulatnr 2/28/2M7 10022 DM ¥1 T File W KR LLaq Next 11] Liaﬂ“] QHQU

5UTt n1.3 wamag file JOK 7 download w@3audn



854 Java SE Development Kit 8 Update 121 {(64-bit) - Setup

‘Welcome to the Installation Wizard for Java SE Development Kit 8 Update 121

This wizard will guide you through the instaliation process for the Java SE Development

Kit 8 Update 121.

The Java Mission Contral prafiing and diagnostics tools suite is now available as part of

the JDK.

JUfinla PRIV ANSANAT JOK

Vo A e s

©) = 1 M Contolbinel » Sytem and Secunty + System
Centred P m .
iyl 2, View basic information about yous computer
B Devce Masages Wndows edten
Wndowi11 e
© 2013 Mcrossh Corpeestion 28 ights
reseved

& Femctenntng
H§ Sytem protection
& fdnied natenacton

Peadnd Touch

Computer name. doman, and wergroup HEings

Compuret rame ashAnd0T
Pl computeraame seakuband0TT
Computes descrpton

Workgroup WORNGROWR

Windous actrepbon

Windows o activifed Faad Bebcrsoglt ot e Licvasg T
Predact 10 02241 50000- 0000 KA
Acten Center
o Update
- e A T T T N

Eﬂﬁ n1.5 n1sivue path TiAu JDK

5. \@8n Environment Variables

ER Windows 8

Sytem
Preceon ek CornfT) 5300 CPY @1.500He 130Gt
ntaled memory (RAMY: 42058 (L0 CE wsable)

ftemtre bt Dpasating System, abd-Based procesisr
e e o Touch input s avadable fon thes Display

G rexieey

prodact by

1
R

rom wmr me amem

Security > Advanced

settings

N eeesrrIIY e

o4 F4 n
¥ A@ﬁ"’*y'i&'"g‘“
You must be logged on as an Administrator to make most of these changes

y| o Peformance
i Visual effects, processor scheduling, memory usage, and vitual memory

User Profies
Desitop senings related 10 your signin
Sartup and Recovery

System statup, system fakure, and debugping infomation

T~
1K

OK: | [ Cancel ] [ Aoy

Eﬂﬁ n1.6 1lAan EnvironmentVariables

4, fwun path Wity JDK el
Jgfine Andriod Studio sialy Trly

fi Control Panel > System and
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Environment Variables
User variables for Ray

Variable value F
= 2/ i . 2 B SRUSERPROFILE%%\AppData Y ocal\T: |
5. diausingui1ae Environment Variables viglu o oo i e |
|
&7U”B9378N13 System variables 1&9n Variable |

o | 3 =1 i 2/ Edit... Dele

Path winaUy Edit.. wnlidll Variable Path 14 BT |E e
New User Variable o H

aituln Tnenadu New... aniuludes Variable
| Variable name: JA_\'A_HONE

value 19fin Path w1A1s Install JOK 15

| Vanablevaue: | C:\Program Fies\lavaljdk1.8,0_121

o

CIEW.L. UL,

sU#l 1.7 MstRaAVA_HOME

Environment Variables @ \ . S )
6. Tuduwes User variables 1don Variable
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JUADUNISAARY Andriod Studio
A1ulan Andriod Studio #a1n

https://developer.android.com/studio/index.html

DOWNLOAD ANDROID STUDIO
2.3.1 FOR WINDOWS (1,876 MB)

1. maniity Download > | have read and

| Terms and Conditions | agree with the above terms and

alcpmant K Lcanss Agreemant

: | conditions > Download android studio for
| 1. Introduction |

: Bt st o windows
i Uanis Ajerract Tre Lrmts Agrestret
{
‘
h LAl RY o " v
Sated b a1 :
plis with P virees Comps ity Defin e domramt

DGWNLOAD ANDROID STUDIO FOR WINDOWS. |

gﬂ‘ﬁ n2.1 Yu Download Andriod Studio

2. suidardnlwanamilvanlivainatu Run

) stangs 3281017 S35 P XML kile KB
WebStorm-20163.3 LI017 245 P, Application 01,14K8
[m android-studio-bundle-162.3871768-win.,  4/&01712354M | Application 192245 KB

5U7 n2.2 uanasu file Andriod Studio 1 download La5auds

Open File - Security Warning W

Do you want to run this file?
JE] Name: ..cads\android-studic-bundle-162.3871768-windows.exe

Publisher: Google inc H
Type:  Application |
From: C:\Users\Ray\Downloads\android-studio-bundle-162.3...

1 Run |r Cancel i

[¥] Always ask before opening this file

= While files from the Internet can be useful, this file type can potentially
w harm your computer. Only run software from publishers you trust.
What's the nsk?

sU#i n2.3 Sumsiins Andriod Studio



Android Studio Setup

- o IEN

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

It is recommended that you dese all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue,

Android

71

aDp
=b.

ANUN Next

SURN N2.4 WAUINYeINISARAY Andriod Studio

Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

To get started with the Android SDK, you must agree to the following terms and
conditions.

This is the Android SDK License Agresment (the "License Agreement™.
1. Introduction

1.1 The Android SDK (referred to in the License as the "SDK" and specifically
induding the Android system files, packaged APIs, and SDK llbrary files and tools , if and
when they are made available) is licensed to you subject to the terms of the License
Ageamnnﬁemﬂqemtfwmaiegalrbmﬁumtmbemeenvw and

V

Ifwummﬂtmofﬂweagmnt,ckkthgae to continue, You must accept the
agreement to install Android Studio.

rf<m _

TU‘I"] ﬂ2 5 ’UE]ﬂ']WUWUENﬂ'ﬁIﬂ\'ﬂU

Android Studio Setup |

Configuration Settings
Install Locations

Android Studio Installation Location

The location spedfied must have at least S00M8 of free space,
Click Browse to customize:

C:\Program Files\Android\Android Studio . Browse.. |
Andreid SDK Installation Location
The location spedfied must have at least 3.2GB of free space.
Click Browse to customize:
C:\bus\ﬂ.ay}npma@alodhndrddbqk Browse...
<ok o

DD
=0

AANNUYN | agree

=

5. pafnfiagadlng Andriod Studio

gﬂﬁ n2.6 ﬁ%ﬁhﬁﬂgj%ﬂlﬂé Andriod Studio



i ‘Android Studio Setup < |
¢ Choose Start Menu Folder [
A Choose a Start Menu folder For the Andraid Studio shortcuts,

Select the Start Menu folder in which you would like to create the program's shortuts. You
can also enter 2 name to create a new folder.

|

L

Android Studio
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Sunaun1sAnme SDK
Download : Android SDK 1@ann
http://developer.android.com/sdk/index.html

Get the Android SDK

The Android SOK provides youthe AP1 ibranes and

deveioper tools necessary to buld, test and debug
apps for Androvd

M youtre 2 new Androsd developer, we Tecommend you
dovinioad Ihe ADT Bundle to guickly startdeveloping
3pps. I includes the essential Android SOK
companents and a version of the Eciipse IDE with
buit-in ADT (Androld Develaper Tools}ta streamiine
your Android app development

Vhth a single download, the ADT Bundlé includes
everything you need 1o begin developing apps

» Eclipse + AQT plugin

¢ Android SDK Tools

o Android Platformmools

o Thelatest Androd platform

* Thelatest Android system image forthe emulalor

U n3.1 Yuaniilvan SOK

Get the Android SDK

Betore instaikng the AN okl SUR, you Must 351 66 1o The folorandg teime and conditions.

be thrd party 3 s & Companies shil be entitied Toditectly. (4
enforce and rely upon. any f Agreemen] et conber ghis 0 hdod of)
tivem. Giher than this no Biher person of company Sl be [hind Padty beneficaan es 18 1his License Agueement

14 5 EXPORT RESTRICTIONS. THE SN 1S SUBJECT TOARUTED STATES EXPORT LAWS ANG REGLLATIONS, YOU
MUST COMPLY WITHALL DOMESTIC AND WTERNATIONAL EXPORT LAWS AHD RECULATIONS THAT APRLY-TO
THE SOK THESE LAWS INCLUDE AESTRICTIONS 01 DFSTINATIONS, E74D USERS AND ENDUSE,

14 6 The rights granted i thisiL mary nal gt e you 6t Google
walhout the priot vritten appioval of the other patty Tésiiher you nal Goagie shall be permitted to delegale thesr
responsibilities or obigatiens under this Litense Agroernent withioat theprod wiitten approvlof the other party.

Y47 Thist, presment and your relationship this Licenae Agreement. atiall be governsd by
the laws of the State cf Calilormia without fegatd o i3 confict R ISWS Drovons. You and Goagle agree )0 submi
10 the exclusive jurisdiction of Uhe couils focaled Within the county of Sants Clars. Califamiato ressive any legal
matter ansing from thes License Agresment Natwithstanding this, you sgres Ihat Gogglaahall shil pe siiowsd fo
apply for injUNcive remedies (or AR equalent Type of urgent legal rtsedy in ariy jursdiction

f 7 [

November 13 2012

¥ 1have read and agree with the above terms snd conditions

» 32-bit

sabit

=t

U1 n3.2 \den dowi

T S i

nload AuuvesgUnseiifld

Q adt-bundle-windows-186.zip V2/N131009PM - WinRARZIP archive 408234 KB

3Uft n3.3 uanagu file SOK #1 download ta3audn
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1. dedluudrenuludmiunaite
Download Android SDK fis3U 9101
nAYs Download the SDK ADT Buddle

for Windows

2. viauidioniu 32-bit 3o 64-bit 7
#23n75 AAUN Download the SDK
ADT Buddle for Windows 8nass

3. 9¥¥1n135 Download Android
SDK iufiungluirdoswes,
Tuguuuu Zip File Tnefudugu
32-bit 9fifemugusuens



1 eclipse 127572012 T08PM  File folder
L sdk 12/N1310:11 M Filefolder
# SDK Manager.exe 12/6/01211:08 AM  Application B0KB

5Uf 3.4 Extract File TUlidssumisiidesnsifiu Android SDK

8 wipseee GALLSS2AM.  Applcation 11

JUT n3.5 wanefinfs eclipse

ANDROID

DEVELOPER
TOOLS

ADT stores your projects in a folder called aworkspace.
Choose a workspace folder to use for this session.

LILHCTT TR0 Piosectif o nadVLeas nAn o Wror Begimamapndiordides spa

7] Use this as the default and da not ask again

< s da U
U n3.6 @anynanms file

75

4. aunlyvinng Extract File
TWTdwumdafigosnsifiv
Android SDK iiveldiden
TUsunsuuudietio Androidla
malu Zip File azdsznauly
#e Eclipse , SDK, SDK

Manager #1431
U

5. 191 Folder : eclipse #aun

siutlianany eclipse.exe A3y

6. \don Workspace \iu Project
dmiunauldswnsuuuiione
Android nn OK avudngnihae

Aususiaunlysunsy



Welcome!

The Android Developer Tools prowide 2 firsi-Liass Geveiopment enviranment for bulding Android apps. This integrated
deveiopment ENVITONMENT 1S S&1 up wiln 2 (2ies! version of e Android piationm and system IMage S0 you £2n immediately begin
buiding 2pps and running them on the ANGroIT emuialor.

To's1an a new Android 2pp project

1. Clck File > New > Android Appiication Project
{ifyou don se s opton. cick File > New > Other. then open the. and select Andraid
Project)

2 Folow the wzard 10 Sét up Your new ARYoid app project

For a compiete wakihrough that shows how o create 3 new progect 3nd buid 3 Smple 3pp, read Buiding Your Fist App.

To set up a real Ancroid device for lesting your app. read Using Hardeare Desices. If you don have a device and need 1o use the
emuiator, read Managing Virual Devices

Although your Androig SDK 2iready includes iz iatest version of ine piztiorm and system image, you may later wani [0 insiall olher
Android versions of packages Such as the Ancrod Suppon Lineary, For heip instasing additonal paciages. read Adang Patiorms
and Patiages

Build Your First App » Design Your App» Test Your App ¥

1 you're new to Ancroid, foliow this. Betondyou begin developng your The Android framework provides.
Toois that heip you test every aspect:
of your 2pp fo be sure i behaves as

=

gﬂﬁ' 3.8 WILINVBI App
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YUABUNTTAARY Genymotion

1.1 https://www.genymotion.com &8 sign in

C {3 @ nitps//wevgenymoton.com| ) Tae OO

3 e i (Z-PODIONE:Tor: | numinid| Thetens . [ W . 200 [ P diam & 4} Fowtouzeahendy @ Machnedzoudrer b pdubgaamea 2

Solutions ©  Pricing Help © Resources © Other Products ©

that help us give you the best experience of our site. By continuing 1o vse the site you are

U nd.1 wiusnuendulesiild download Genymotion

2. \@an Create an account

£/ WGy MIGLONEOMY 20U /15 3 RRR) 3 TEx 09

€ CNr| amp
S 19 mamdnid] Thaiisee | (T Microsolt office 2010 [3 SasunigangcomAiss = Siitanuequduinn £+ Kb How o ue handy' | I Machine a coudre 1 G il mamm v »

=" s i CZ-PODZONE =Torr

Help & Resources ©  Ofher Products ©)

Sign In

Username

Password

< that hel ve you the best experience ol 5 ing to use the site you are
find our 1 Agroa

Ul na.2 nsameideuduiuled
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3. nsondoyaliinsuynies uaina Create an account

Solutions © Pricing  Help © Resources &  Other Products ©

A Thailand

Getour latest news & updates

|:> ¥ 1 acceptthe Terms and Conditions

al help us give you the best experience of our site. By continuing Lo use the site you are
i 1Agrea

U7t 043 wihnsendayaillamudou

4. Login idsyuy Wien Trial

& Solutions @ Pricing  Help © Resources & Other Products ©

More than an Android emulator, a
powerful virtualization platform to
address all your professional needs

° Develop - lest - Deliver o

<

eSpotify facebook BE Microsoft #EverNoTE Ewitter W ebay W Linked [} yelp".ﬁ

U7 n4.4 wihdundsnidigsyuu



5. \@9n | have read and.... 3NUUNAAIUIEA

Salutions ©  Pricing

’

e m ERES

[ 1haveread and agree I have read and agree O Ihavereadand agree
to the terms and tothe fermsand tetheiermsand
conditions, conditions. conditions

With virtualbox - 152M8

Without virtualbox - 46MB

Download Trial Varsion

¥ Sze system requitements > Sce systern reguirements

U7 n4.5 1den Download augunsalily

6. NA Next 91n1U NA Install

i3 2 Setup - Genymotion
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would fike Setup to perform while installing Genymation,

then dick Next.

Additional shorbeuts:
Create a desktop shortcut

JUT nd.6 winfinaalusunsy
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7. ndsniadaaiatsdunthaedsgu na Next Aaluiesq uay Install

= Oracle VM VirtualBox 5.0.28 Setup Bl |

Welcome to the Oracle VM 1
VirtualBox 5.0.28 Setup
Wizard

The Setup Wizard will install Oracle ¥M VirtualBox 5.0.28 on
your computer. Click Mext to continue or Cancel to exit the
Setup Wizard.

| Version 5.0.28 . Cancel

U N4.7 Ml usnuesnsAnad Visual Box
s a o -1 o . 4 =
8. nasnnnasaaialiluf Android Studio tden SDK Manager
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9. 1@an Plugins AUW Genymotion 911U Install
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1. Row Operation (MM3ALUUNITANULUIUDU)

cl=0;
for( i=0; 4i<Nrow-1 ; i++){
if (cl==Ncol) break;
iw=Nrow-1;
while (iw>i ){
if (matA[iw] [cl]!=0) {
for (int k=cl; k<Ncol; k++){
tmp = matA[i] [k];
matA[i] [k] = matA[iw] [k];
matA[iw] [k]= tmp;
}
break;

}

=T

if  (dw==i) {

cl=cl+1l;
if (cl<Ncol) continue;
else break;

}
}
for (int j=i+1l; j<Nrow; j++) {
if (mata[j] [ecl]l==0} {
continue;
}
while (matA[i][cl]!=0 && matA[j]lcl]!=0) {
if (Math.abs(matA[i] [c1l])> Math.abs(matA[j] [cl])){
tmp = matA[i] [cl]/ matA[j][cl];
if (tmp>0) {
if (matA[j] [cl]>0){
}else if(matA[j][cl]<0){

tmp=tmp-1;
}
lelse(
if (matA[j] [c1]1>0) {
tmp=tmp-1;

telse if(matA[j]llcl]<0){

}
}

for(int k=cl; k< Ncol; k++)
matA[i] [k]=matA[i] [k]- tmp*matA[j] [k];

}
else(
tmp = matA[j] [cl]/ matA[i] [cl];
if (tmp>0) {
if (matA[i] [c1l]>0){
lelse if(matA[i] [cl]<0) {

tmp=tmp-1;
}
lelse(
if (matA[i] [c1l]>0) {
tmp=tmp-1;

lelse if(matA[i] [cl]<0){
}



if

cl=cl+1;

88

for (int k=cl; k< Ncol; k++)
matA[j] [k]=matA[]j] [k]- tmp*matA[i] [k];
}
}
(matA[i] [el]l== && matA[j][cl]!=0 ) {
for(int k=cl; k<Ncol; k++){
tmp = matA[i] [k];
matA[i] [k] = matA[j][k];
matA[j] [k] = tmp;
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2. n1s11IA1 Determinant (AAN19UA)

cl=0;
for( i=0; i<Nrow-1 ; i++) {
if (cl==Ncol) break;
if (matA[i] [cl]==0) {
iw=Nrow-1;
while (iw>1i ){
if (matA[iw] [cl]!=0) {
for(int k=cl; k<Ncol; k++){

tmp = matA[i] [k];
matA[i] [k] = matA[iw] [k];
matA[iw] [k]= tmp;
}
determinant= -l*determinant;
break;
}
iw==-;
}
if  (iw==1i) {
cl=cl+1;
}
determinant= g*determinant;
for (int j=i+l; j<Nrow; J++) |
if (matA[j]([cll==0) {

continue;
}
while (mataA([i] [cl]!=0 && matA[j](cl]!=0) {
if (Math.abs(matA[i][cl])> Math.abs(matA[j][cl])){
tmp = matA[i] [cl]/ matA[]j][cl];
if (tmp>0) {
if (matA[j] [el]>0){
lelse if (matA[j] [cl]<0){

tmp=tmp-1;
}
lelse{
if (matA[j] [c1]>0){
tmp=tmp-1;

telse if (matA[j][cl]<0){

}
}
for (int k=clj; k< / Ncoly k++)
matA[i] [k]l=matA[i] [k]- tmp*matA[j][k];

}

else(
tmp = matA[j] [cl]/ matA[i] [cl];
1f (tmp>0) {

if (matA[i] [¢1]1>0){
lelse if(matA[i] [cl]1<0){

tmp=tmp-1;
}
}else(
if (matA[i] [c1]>0){
tmp=tmp-1;

lelse if (matA[i][cl]<0){
}



for(int k=cl; k< Ncol; k++)
matA[]j] [k]l=matA[j] [k]- tmp*matA[i] [k];

}
if (matA[i] [cl]==0 && matA[j]([cl]!'=0 ) {
for({int k=cl; k<Ncol; k++){

tmp = matA[i] [k];
matA[i] [k] = matA[j][k];
matA[j] [k] = tmp;

}
determinant= -l*determinant;
}
}
¢l=cl+l;
}
for (i=0; i<Nrow ; i++ )
determinant= determinant * matA[i][i];
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3. A15WIA Rank (AN@10UTW)

cl=0;
for( i=0; i<Nrow-1 ; i++) {
if (cl==Ncol) break;
if (matA[i] [el]==0) {
iw=Nrow-1;
while (iw>i ){
if (matA[iw] [cl]!=0) {
for(int k=cl; k<Ncol; k++){
tmp = matA[i] [k]:
matA[i] [k] = matA[iw] [k];
matA(iw] [k]= tmp;
}
break;
}
LW
}
if  (iw==i) {
cl=cl+l;
}
for (int j=i+1l; j<Nrow; J+4+)
if (matA[j][ecll==0) {
continue;
}
while (matA[i] [cl]!=0 && matA[j][cl]!=0) ({
if (Math.abs(matA[i] [cl])> Math.abs (matA[j][cl])){
tmp = matA[i] [cl]/ matA[j][cl];
if (tmp>0) {
if (matA[j][cl]>0) {
}else if (matA[j] [e1l]<0){

tmp=tmp-1;
}
lelse(
if (matA[]] [cl]>0){
tmp=tmp-1;

}Jelse if (matA[j] [c1]<0){

}
}
for(int k=cl; k< Ncol; k++)
matA[i] [k]=matA[i] [k]- tmp*matA[j] [k]:
}
else{
tmp = matA[j][cl]/ matA[i] [cl];
if (tmp>0) {
if (matA[1][cl]>0){
lelse if (matA[i] [cl]1<0) {

tmp=tmp-1;
}
lelse/
if (matA[i] [c1]>0) {
tmp=tmp-1;

lelse if(matA[i] [cl]1<0){
}

for (int k=cl; k< Ncol; k++)
matA[j] [k]=matA[j] [k]- tmp*matA[i] [k];



if (matAl[i] [cl]== && matA[j][cl]l!=0 ) {
for (int k=cl; k<Ncol; k++){

tmp = matA[i] [k]:
matA[i] [k] = matA[j][k]:
matA[j] [k] = tmp;

}
}
cl=cl+l;
}
rank=0;
for (i=0; i<Nrow ; i++ ) {
for (int c=0; c<Ncol ; c++ )
if (matA[i] [ec]!=0) {
rank=rank+1l; break;

}
}
cl=Ncol-1;
for (i=Nrow-1; i>0 ; i--, cl--) {

if (matA[i] [cl]==0) continue;
g = matA[i] [cl];
matA[i] [el] = matA[i]l[cl]/g:

for (int j=i-1; 3>=0; 37t 1
if (matA[j][el]l==0) {
continue;
}
tmp = matA[]] [el];
matA[j] [cl] = matA[]j] [el]- tmp*matA[i] [cl];

}
}
if (i==0 && cl==0) {
g = matA[i] [cl];
matA[i] [cl] = matA[i]l [cll/g;
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4. N1 Inverse Matrix (lUNSNBHANRL)

for (i=0; i<Nrow ; i++ ) {
for (int c=0; c<Ncol ; c++ ) {
matINum[i] [¢]=0; matIDeNum[i] [¢c]=1;
}
matINum([i] [i]=1;
}
cl=0;
for({ i=0; i<Nrow-1 ; i++) {
if (cl==Ncol) break;
if (matA[i] [el]==0) {
iw=Nrow-1;
while (iw>i ){
if (matA[iw] [cl]!=0) {
for(int k=0; k<Ncol; k++) {

tmp = matA[i] [k];
matA[i] [k] = matA[iw] [k];
matA[iw] [k] = tmp;

tmp matINum([i] [k];

matINum([i] [k]
matINum[iw] [k]
tmp
matIDeNum[i] [k]

matINum(iw] [k];
tmp;
matIDeNum[i] [k];
matIDeNum[iw] [k];

matIDeNum[iw] [k]= tmp;
}
determinant= -1*determinant;
break;
}
iw——;
}
if  (dw==i) {
cl=cl+l;

}
for (int j=i+l; j<Nrow; J++)
if (matA[j][cl]l==0) {
continue;
while (matA[i][cl]!=0 && matA[j][cl])!=0) {
if (Math.abs(matA[i] [cl])> Math.abs (matA[j] [cl])) {
tmp = matA[i] [cl]/ matA[j][cl];
if (tmp>0) {

if (matA[j] [cl]>0) {
lelse if(matA[j] [cl]<0){

tmp=tmp-1;
}
}else{
if (matA[j] [cl]>0) {
tmp=tmp=1;

}else if(matA[j][cl]<0){

}
}
for(int k=cl; k< Ncol; k++)
matA[i] [k]=matA[i] [k]- tmp*matA[j] [k];

else(
tmp = matA[j][cl]/ matA[i] [cl];
if (tmp>0) {
if (matA[i] [cl]1>0) {
lelse if (matA[i] [cl]<0){
tmp=tmp-1;
}



elsef
tmp = matA[j]l[cl]/ matA(i] [cl];
1f (tmp>0) {

if (matA[i] [cl]1>0){
lelse if (matA[i][cl]<0){

tmp=tmp-1;
}
lelse(
if(matA[i] [c1l]>0) {
tmp=tmp-1;

}else if (matA[i] [cl]<0) {
}
}
for(int k=cl; k< Ncocl; k++)
matA[j] [k]l=matA[j] [k]- tmp*matA[i] [k];

}

}

if (matA[i] [cl]l== && matA[j] [cl]!=0 ) {

for(int k=0; k<Ncol; k++){

tmp = matA[i] [k];
matA[i] [k] = matA[j] [k]:
matA[j] [k] = tmp;
tmp = matINum[i] [k];
matINum[i] [k] = matINum[j][k];
matINum[j] [k] = tmp;
tmp = matIDeNum(i] [k];

matIDeNum[i] [k]= matIDeNum[]] [k];
matIDeNum([j] [k]= tmp;
}
determinant= -l*determinant;
}
}
cl=cl+l;
}
for - (i=0% F<Nrow- ;it++')
determinant= determinant * matA[i] [i]:
if (determinant==0) {
showDetails+=">>> No Inverse Matrix <<<";

return;
}
cl=Ncol-1;
for (i=Nrow-1; i>0 ; i--, c¢l--) {
if(cl<0)

break;
if (matA[i] [cl]==0) continue;
int cl2=Ncol-1;
if (matA[i] [1]!=0){
g=matA[i] [i];
if (g==1)break;
for (int k=0; k<Necol; k++) {
matIDeNum[i] [k]= matIDeNum[i] [k]*g;
}
while (cl2>-1){
matADeNum[i] [cl2]=matADeNum([i] [cl2]*qg;
cl2--;
}
telse{
g=matA[i] [cl2];
if(g==1)break;
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for(int k=0; k<Ncol; k++) {

matIDeNum[i] [k]= matIDeNum[i] [k]*g;
}
while (cl2>-1){

matADeNum[i] [cl2]=matADeNum[i] [cl2]*g;
¢l2=—;

}
}
if (i==0 && cl==0){
g = matA[i] [cl];
matA[i] [cl] = matAl[i] [cl]/g;
for(int k=0; k<Ncol; k++) {
matIDeNum([i] [k]= matIDeNum[i] [k]*g;
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5. 11911 Solution (pawRag)

cl=0;
for( i=0; i<Nrow-1 ; i++) {
if (cl==Ncol) break;
if (matA[i] [cl]==0) {
iw=Nrow-1;
while (iw>1i ){
if (matAl[iw] [cl]!=0) {
for(int k=0; k<Ncol; k++){

tmp = matA[i] [k];
matA[i] [k] = matA[iw] [k];
matAliw] [k] = tmp;

}

tmp
matSNum([i] [0]
matSNum[iw] [0]
tmp
matSDeNum[i] [0]

matSNum[i] [0];
matSNum[iw] [0];
tmp;
matSDeNum[i] [0Q];
matSDeNum[iw] [0];

[ T 1 T

matSDeNum[iw] [0]= tmp;
break;
}
iw--;
}
if  (dw==1i) {
cl=cl+1;
if (cl<Ncol) continue;
else break;

}
}
for (int j=i+l; j<Nrow; RV
if (matA[j] [el]l==0) {
continue;
}
while (matA[i] [cl]!=0 && matA[j][cl]!=0) ({
if (Math.abs (matA[i][cl])> Math.abs(matA[j][cl])){
tmp = matA[i] [el]/ matA[j][ecl]:
if (tmp>0) {
if(matA[j] [cl]>0) {
}else if (matA[j] [cl]<0){

tmp=tmp-1;
}
lelse{
if (matA[3]1cl]>0){
tmp=tmp-1;

lelse if (matA[j] [cl]<0){

}
}
for (int k=cl; k< Ncol; k++)
matA[i] [k]l=matA[i] [k]- tmp*matA[]j] [k];
}

else(
tmp = matA[j] [cl]/ matA[i] [cl];
if (tmp>0) {

if (matA(i] [cl]>0) {
}else if(matA[i] [cl]<0) {
tmp=tmp-1;
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}else{
if(matA[i] [cl]>0){
tmp=tmp-1;
lelse if (matA[1] [cl]1<0){
}
}
for(int k=cl; k< Ncol; k++)
matA[j] [k]l=matA[]] [k]- tmp*matA[i] [k];
}
}
if (matAli] [cl]==0 && matA[j][cl]!=0 ) {
for(int k=0; k<Ncol; k++){
tmp = matA[i] [k]:
matA[i] [k] = matA[j] [k];
matA[j] [k] = tmp;
t
tmp = matSNum[i] [0];
matSNum[i] [0] = matSNum[j][0];
matSNum[j] [0] = tmp;
tmp = matSDeNum[i] [0];
matSDeNum[i] [0] = matSDeNum[j] [0];
matSDeNum[j] [0] = tmp;
}
}
cl=cl+1;
}
cl=Ncol-1;
o i=Nrow~ly Ax0s ;)\ i el ki
if({cl<d)
break;
if (matA[i][cl]l==0) continue;

int ‘¢l2=Ncol-1;
if (matA[i] [1i] =0} {
g=matAf[i] [1]:
matSDeNum[i] [0]= matSDeNum[i] [0]*g;
while (cl2>-1){
matADeNum[i] [cl2]=matADeNum[i] [el2]*g;
Sl — =2
}
lelse{
g=matA[i] [cl2];
matSDeNum[i] [0]= matSDeNum[i] [0] *g;
while (cl2>-1){
matADeNum([i]) [€l2]=matADeNum[i] [cl2]*g;
glZ==3
¥

for(int j=i-1; j>=0;
//showDetail
if {(matA[j][cl]==0) {
//showMore
continue;

gt g

}

tmp = matA([j] [el];

matA[j] [cl] = matA[j] [cl]*matADeNum[i] [cl]-

tmp*matA[i] [cl] *matADeNum([]j] [cl];

matADeNum[j] [cl] =
matADeNum([j] [cl] *matADeNum([i] [cl];

matSNum[j] [0] = matSNum[j][0]*matSDeNum[i] [0]

tmp*matSNum([i] [C] *matSDeNum[j] [0];

matSDeNum[j] [0]=

matSDeNum[j] [0] *matSDeNum([i] [0];
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if (i==0 && cl==0){
g = matA[i] [cl];
matA[i] [cl] = matA[i] [cl]/g;
matSDeNum([i] [0]= matSDeNum[i] [0] *g;

dy < a Y o [y v ~ = 1 gj 1 Y o v ¢V ¥
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