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ABSTRACT-
The research shows a new approach that can be used to solve linear equations .Basically this work shows five
different methods of solving linear equations these includes Pick Direct Method, Pick Transpose Method, Pick
Back Transpose Method, Pick Down Transpose method, Pick Down Back Transpose Method. Adequate
illustrations have been given the paragraph below. The methods given has been tested by the author, it is easy

to apply.
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I. INTRODUCTION

Linear equation (matrices) is one of the topics in mathematics that cannot be mastered by memorizing
the basic principle. It requires, in addition a sound theoretical knowledge, intensive application of basic
principles. Most research work, give a fairly detailed explanation of the principles but failed to provide readers
with easy understandable approach. Muhammed Adebayo Kassim introduce to you a new method for solving
linear equations, these methods are Pick Direct Method, Pick Transpose Method, Pick Back Transpose
Method, Pick Down Transpose Method And Pick Down Back Transpose Method. These methods have
been tested and it had worked for two unknowns, three unknowns, four unknowns etc.

The aim of this work is to demonstrate on how to solve linear equations using Muhammed Adebayo
Kassim Picking Methods. MAK’S method may help to meet the need of professional such as Mathematicians,
Engineers, Scientists etc. there are larger number of fully worked problem that are followed by different
methods for the reader to study. Explanatory note has been given within worked examples for guidance. I
would, however, like to stress that MAK’S method are not intended to criticize other method but to serve as
substitute to them. I implore you to try the approach given in this book as these will enable you to solve
problems on linear equations with ease. Enjoy reading.

1.1 CHAPTER ONE

PICK DIRECT METHOD(TWO EQUATION TWO UNKNOWN)
apnxtany=pi
aXxtany=p:2
First step, anxtapy-p1=0
axtany-p2=0
Next steps pick the first two column coefficient. Leave the first column coefficient. Then, pick the next two
column coefficient i.e. 2" and 3™ column coefficient. Leave the 2nd column coefficient and pick third and first
column coefficient.

A=ay ap|=anax - aap
axp az

Ai=an - Py = ap2 - (-a22p1)
a» p2 | =-app2 +axpi

Ay=-Pi -an| = -Piax— (-Pan)
-Py az|=-Piaz1 + Pran

X= A =-app: +anp

A aiip22 - azian2
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y= Ay =-Pia+Poap

A anp2 - a21pn

PICK DIRECT METHOD

2x+y=13

3x—-2y=-5

First step, 2x +y—13=0
3x-2y+5=0

Next steps pick the first two column coefficient. Leave the first column coefficient. Then, pick the next two
column coefficient i.e. 2" and 3™ column coefficient. Leave the 2nd column coefficient and pick third and first
column coefficient.

A:|2 ll:—473:-7
3 -2

A= |1 -131=5-26=-21

25
Ay=]-13 2| =-39-10=-49
53
X:A1 = -2_1 :3
A -7
y=»4 - 49 =7
A -7
x =3,y=7

1.2 PICK DIRECT METHOD (THREE UNKNOWN)
anx tapy +apz=p
axX taxy tasz=p:
azx + any +a;z=p;

First step, aj1x + apny +aiz-p1=0
X + apytanz—p>=0
a3x + any+anz—ps=0

Next step, pick the first three column coefficient i.e. 1%, 2nd and 3rd column coefficient. Leave 1% column
coefficient then, pick the next three column coefficients i.e 2", 3™ and 4" column coefficients. Leave the 2nd
column coefficient then, pick the next three column coefficients i.e 3™, 4th and 1st column coefficients

Leave the 3™ column coefficient. Then, pick the next three column coefficients i.e. 4%, 1% and 2™ column
coefficients

A=lajjan ap
a1 azz azz|=aii jazz az3 | —aiz|azi a3 ai3 |a21 ax
a31as2 ass a3z ass a3 ass a3z asz

= aj (ax»ass - anaz) - ap (ax as; -asaxs) +an(azasn —asan)

Ap=lai2 a3 - pi
azp A3 - P2| = aAiz| 423 - P2 - a13{a22 - P2 - pifax a3
aszz asz - p3 ass - p3 asz -p3 a3z ass

=ai (-axsps + asszp2) -ai3 (-a2ps +anp2) -pi (a2ass - az a)

Ay =laiz—p1 an
a3 —p2 a =aiz| -p2ax| -(-p1)|as axy| +ai|as -p2
a33 - p3 asi -P3 as a3z asy a3 —p3
= ai3(-p2as + psaz) + p1 (a2zas; -as3 ax) +api (-axps+ apz)
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Az =[-p1 a1 an
-p2 @21 ax |-=-pifaz ax [-an [p2 ax [Fraz [-p2 ax
-p3 azr as asz; asz -p3 as -p3 as

= - pi(azram-azian)-an (-p2as +ps3 axn) + an(-p2as+ p3az)

x =-A; =- (aa(-a23ps + azzp2) — ai3 (-axnps + ap2) — pi (a2ass - anan))
A api(axax -anaz;s) —app (az1as- asazs) +as (azasn - ajan)

y= Ay = ai3(-p2as1 + psp21) + pi(azsasz — aszzaz) + air (-ax3ps + azspa)
A ai (axnass — anazs) — ae (221233 -a31 a23) + aiz (21832 — a31a22)

z=-A; = - (-p1(az1a32— az1a22) —ai1 (-p2ax + p3az) +az (-p2a31 + p3azi)
A aj (anass — anaz) — a (221233 -a31 a23) + aiz (21832 — a31a2)

THREE EQUATIONS AND THREE UNKNOWN
2x +ty+3z=16

X+2y—z=-2

3x+y+22=14

PICK DIRECT METHOD
First step, 2x +y +3z-16=0
x+2y-z+2=0

3x+y+2z-14=0
Next step, pick the first three column coefficient i.e. 1%, 2nd and 3rd column coefficient. Leave 1% column
coefficient then, pick the next three column coefficients i.e 2", 3" and 4" column coefficients. Leave the 2nd
column coefficient then, pick the next three column coefficients i.e 3, 4th and st column coefficients
Leave the 3™ column coefficient. Then, pick the next three column coefficients i.e. 4", It and 2" column
coefficients

2 1 3
A= 2 <l =22 -1]|-1]1 <3 2
30 12l 32 B 1
=D(4+1) -1 (2+3) +3 (1-6)
=2(5)-1(5)+3 (-5)
=10-5-15=-10
A=l 3 -16
2 -1 2|=1]-1 2J-3 ‘2 2‘-16‘2 -1
12 -1 2 -1 1 <14 |12
= 1(14-4)-3(28-2)— 16 (4 — (-1)
= 1(10) -3 (-30) -16 (5)
= 10+90 - 80
=20
3.16
A1 2 1[=3|2 1| -¢16)]-1 1] +2-1 2‘
214 3 |14 3 D 3 2 -14
—3(6+ 14)+ 16 (-3-2) +2 (14 -4)
=3 (20) + 16 (-5) +2 (10)
=60 — 80 + 20
=0
16 2 1
A2 12 —-16|1 21212 2 +1|2 1
214 3 1 3 ll |—14 1| 214 3

= 16(1-6) — 2 (2428) +1 (6 + 14)
=-16(-5) -2 (30) + 1 (20)

= +80 - 60 +20

=40

X =A =20 =2
A 10
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‘A -10
z=A3; =40 = 4

A -10
x=2,y=0,Z=4

1.3 FOUR EQUATIONS FOUR UNKNOWN

anx +apy +apz+aup =1
anXx + any tanz + aup=1"L
a3x tany + anz taup =13
apX + any + anz + aup= 1l

First step, ajix +apy +aizz +aup -11=0
ayx +any tapz +aup -L=0
azx +any tanz + aup-15=0
anx Tapy tapz + aup-la =0

Next steps pick the first four column coefficients i.e 1st, 2nd, 3rd, and 4th column coefficients. Leave the Ist
column coefficients and pick the next four column coefficients i.e 2nd, 3rd, 4th and 5th. Leave the 2nd column
coefficient and pick the next four column coefficient i.e 3rd, 4th, 5th, & 1% leave the 3rd column coefficient and
pick the next four column coefficients 1.e 4th, 5th, 1st, & 2nd. Leave the fourth column coefficients and pick the
next four column coefficients i.e 5th, 1st, 2nd & 3rd.

A =la; arn a3 a4
a ax azz  axy
asi asz as3 as4
a41 a4 a43 a4y

A=aj|an ax; ax|-anxfazr axs au|taiz fo1 axn ax-ai4 |a axn ax
a3z a3z as4 asr a3 as4 31 a3z a4 31 asz2 ass
A42 A43 A44 41  aA43 A4 1 a4 44 41 A42 a43

= a1 (a2(as3 as4 — a43 a34) - a3 (@32 @44 — ag2 A34) + A24 (@32 A43— A42 833)
- a2 (a21(a33 244 — 43 a34) - A3 (a31 244 — A1 A34) Tazs (a31 243 — A41 A33)
+ a13 (a21(a32 44 — as2 @34) -a22 (@31 Q44 — A4y A34) +A24 (831 Q43 — A1 A32)
- a4 (a21(a32 a43 — a2 a33) -azn (a3 as3 —aq1 a33) +azs (a3 ag — a4 a32)

Ay =app  ans ais - 1y
azy  aA23 a4 - 1
a3y as3 a4 - 13
ap a3 aw - 14

A =app|a  au—D-ai3 |an au-b|+tas|an an-b[-(-l)|ax a3 ax
a  ay-l3 an ayu-13 ax ays-l3 ax a3 axu
a3 s -ls a1 a4 -la an an-la agp a4 asy

an(ax(-azalstasals) —ax (-asly +asls) -2 (as3a44 — as3ass)) —ai3 (ax(-azly + asls) -ax (-ax(azly + anl) — b
(a32844-a42234)) —a14 (222(-a33ly + as313) — a23 (azly + asnls) —b (aas; — anass)) + 1i (a22(aszass — as3a3s — a3 (azagy —
anazs) + az4 (a32a43 — as2 33))

a;3 ais - i an
A = a3 a4 -b ax
a3 a- 13 as
i a4 - la ag

Ay =apz |a4 -b ax| -ais |az -l ax -lijaxs ax ax| -aj|axs au-b
a4 -3 a3 az -3 as a3 a4 a3l azs as -l3
a4 -la agy an -la ag a43 a4 a4 an s -ly
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=ai3 (au(-auls+ azils) + 1 (as3aq — asqa31) + az1 (-azqls + agals)) -
a14 (a23(-a41ls + a31lyy + 1o (as3a41 — as3a31) + az1 (assls + assls) -
11 (a23(az4a41 — a44331) - 224 (233 Q41 — A43331) + A21 (833244 - A43334)
+ ar1(a23(-asals + aaal3)) —a24 (-a33ls + as3ls) — I (233244 — a14234))

ais—lian anp
As- |aza— b az ax
az4— 3 a3 asn

a4 —ls a4 ag

=aid-haxy an —(-11) a4 ax1 ax|taii|axn -l an|—axn |ax -l ax
-13 a31 an a34 a1 as2 a3 —13 a3 a34 —13 a3y
-ls as) ap 44 A41 A42 a4 —ls ag as4 —ls as

=a14 (-li(a31a42 — a41832) — @21 (-l3asz + Lsaz) + ax (-lza4; + lsa)))
+11 (a24(a31 12 — a41332) — a21 (34 a12— A44 a32) + a2 (232241 - 142331)
+an (ax(-13 asnt lsaz) — 1a(as4 a2 — a44 a32) + ax (-azaly + agqls)

- a2 (-lzast azily) + la(ass a1 — a4q a31) + a1 (-asals + asls)

i —anan as

As= |-la—ay axan
-13 —a31 a3 as;
-la—ai as asg
=li|a21 ax ax3|-an|-b axn ax;|tan|-b ay as|-aiz |-k ax axn
a3| a3 an -13 a3 as -13 a3 ass -13 a3 ax
a41 a42 a3 -ls ap agp -la as ass -1y a4 agp

= -li(a21(as2a43-a42233)-a22(a31a43-241333) taz3(azia2-a41a32) )-ar1(-ar1(-1l2(azza43-a42a33)
-an(-lsagtlaass)tax(-zas+1sasi)-a13(-li(as1a42a32)-a21 (-lsaga+laasz+axn(-13(as1+1s asp))

x=A.y=A . z=A  1=A
A A A A

PICK DIRECT METHOD (FOUR UNKNOWNS)
2x+y+z+p=5
x+2y+z-2p=-6
x+3y+3z+4p=13
4x+2y-5z+2p=3
First step, 2x+y+z+p—-5=0
X+2y+z-2p+6=0
x+3y+3z+4p-13=0
4x+2y—-5z+2p-3=0
Next step, pick the first four column coefficient i.e Ist, 2nd 3rd and 4" column coefficients. Leave the 1st
column coefficients and pick the next four column coefficients i.e 4th Sth & 2nd. Leave the fourth column
coefficient and pick the four column coefficient i.e 5th, 1st, 2nd & 3rd.

2111

A= [121-2
13 3 4
42 52

=212 1 -21-111 1 -2+1j12 1, -1]1 2 1
334 114 13 4 13 3
2 52 4 52 422 4 2 -5

=2 (96) — 1 (74) + 1(46) — 1(3)
= 161
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1 11-5
A2 1-2 6
334 -13
2 523
=1|1-2 6[12-2 6(+1|2 1 6|-5
3 4-13] 3 4 -13 3 3-13
5 2 3122 -3 2-5 -3

=1(22) - (150) +1 (-291) +1 (96)
=161

11 -5 2
A |l 2 6 1
34 131
52 34
=1]-2 6 1 -1|1 6 1|-5]1
4 -13 1 3413 1 3
2 34 53 4 5
=1(28) -1 (225) -5 (74) -2 (22)
=A, =-161
1 5 2 1
A=l2 6 1 2
4 131 3
2 3 4 2
=16 1 2/-(5]2 1 2 ©2|2
1313 4 1 3 4 -13
3 4 2 2 4 2 2

=1 (-141) + 5 (46) +2 (50) -1 (28)

=161
As =5 2 1 1
6 1 2 1
131 3 3
34 2 5
=5 |12 12106 2 1]+1l6 1
13 3 [-133 3] 131
42 - 3 2 5 |34

= -5(3) -2 (-291) +1 (-225) -1 (-141)
=483

A 161
y=_Ay =-161 =-1
A 161
z=As= 161 =
A 161
p=As= 483=3
A 161

JE NG

1
3
-5

-2
4
2
211 -2
3 4 -13
52 -3
-11-2 6 1
4 -13 1
2 34
16 1
-13 1

3 4
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2.0 PICK TRANSPOSE METHOD
apx +apy =pi
ay +axy =p2
First step, a;ix + ainy — p1 =0
aix tany—p2=0
Next steps, pick the first two column coefficient i.e 1st and 2nd column coefficients. Then transpose. Leave the
first column coefficient. Then, pick the next two column coefficient i.e 2nd & 3rd column coefficients then,
transpose. Leave the 2nd column coefficient, pick the 3rd and 1st column coefficient then, transpose.

A =lan axn| = anax - apay
arz ax
A= |an axn|= - app2—(-p1 ax)
-p1 -p2|= - ap2 +piaxn
Ay = |-p1 -p2 | = -p1ax -(-aiP2)
aj; ax (= -piazr t aupz
X=A; = -anp2 + piax
A ajjaz — apay

A ajjaz — a2azi

y=A2 = -piaz + anp2

PICK TRANSPOSE METHOD

2x+y=13

3x-2y=-5

First step, 2x +y—13=0
3x-2y+5=0

Next steps, pick the first two column coefficient i.e 1st and 2nd column coefficients. Then transpose. Leave the
first column coefficient. Then, pick the next two column coefficient i.e 2nd & 3rd column coefficients then,
transpose. Leave the 2nd column coefficient, pick the 3rd and 1st column coefficient then, transpose.

A=‘2 3‘ = (2x-2)—(1x3)

1 2|=-43=7
A1 2]= (1x5)-(-2x-13)
13 5|= 5-26=-21
Ay |-13 3|= (-13x3)-2x5)
2 3|=-39-10=-49
x=A; =-21=3
A -7

y=A = 49=7
A -7

2.1 THREE EQUATION THREE UNKNOWN
PICK TRANSPOSE METHOD
aj; +apy tansz=p;
axX +axy tasz=p:
az X +asy + a3z =p3
First step, aiix + any taizz— p1=0
X +apytanz—p =0
a3x +azpy +tanz—p;=0
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Next steps pick the first three column coefficient i.e 1st, 2nd & 3rd then, transpose. Leave the 1st column
coefficient then pick the next three column coefficient i.e 2nd, 3rd, and 4th column coefficient then, transpose.
Leave the 2nd column coefficient then, pick the next three column coefficients i.e 3rd, 4th & 1st

coefficients then, transpose. Leave the third column coefficients. Then, pick the next three column coefficient i.e
4th, 1st, & 2nd column coefficient then, transpose.

A=|aj az1 a3
a2 a2 ax| = 311|a22 a3 |*a21 aj2 azz[razj@r  a |
aj2 az2 a3 a23 as2 ai3 ass a3 a3

=aji(az a2 — a3a3) —a21(a12a33 — a13a32) +azi(anazs — a3 )

a2 az as;
Ar=|a;z ax a;|=apn | a3 as3taxn|ajza;[ta|an axn
-P1 -p2 -p3 P2 -p3 -P1—P3| -P1 —Pp2

= aa(-23p3 + p2 a33) 22 (-a3p2 + piax) + azn(-aip2 + piazs)

a13 az3 as3
A> = -p1 —p2 3
air azi asi ax;  asg air  asg ai1 azi

=a13|—p1 —p3|—az3 |—p1 —p3|+ a33| —p1—p2 |

= a3 (-P2 astazips)-ax(-prazitaips)tass(-prazitanpa)

A3 -p1 -p2 -p3
ar az asi|=-pijaz as-(-p2) |an aszi|[-ps jai ax
a2 azxp as az as a2 as a2 ax

=-p1 (az21a32-222831) +p2 (211332 — a12a31) —p3 (211222 — a2 a21)

X =- A1 = - (an (-a3p3 + pazs) + az (-a13p2+piazs) + ass(-azpy + pla23
A ar1(axass-a23asn) — azi(anass-azas)+asi(aazs-a;a)
y=

+ A= ap(-praz +aips) — axs (-p1azi + anps) + ass(-piaztaips
A aji(axa;z—axs) —az(anasz —apas) + as(apas —anan)

z=-MA= -(-p1(az132-a20a31) + p; (anasz —aja31) —p3 (a2 — a12a2)
A aji(axass —ax) —ax (apass — azas) + adi(anaxs —apan)

PICK TRANSPOSE METHOD
2x+y+3z=16
X+2y—z=2
3x+y+2z=14
First steps, 2x +y +3z-16 =0
X+2y—-z+2=0
3x+y+2z-14=0
Next steps pick the first three column coefficient i.e Ist, 2nd & 3rd then, transpose. Leave the Ist column
coefficient then pick the next three column coefficient i.e 2nd, 3rd, and 4th column coefficient then, transpose.
Leave the 2nd column coefficient then, pick the next three column coefficients i.e 3rd, 4th & 1st
coefficients then, transpose. Leave the third column coefficients. Then, pick the next three column coefficient i.e
4th, 1st, & 2nd column coefficient then, transpose.

A42 1 3
:‘1 2 1|=22 1-1|1 1|+3B 2
30412 |—1 2| 32 -1|
=2(4+1)-1(2-3)+3(-1-6)
=2(5)-1(-1)+3(-7)
= 10+1-21
= -10
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1 2 1
A3 -1 2 =1|-1 2| -2| 3 2 | +1) 3 -1|
-16 2 -14 2 -14 -16 -14 |—l6 2

— 1(14 — 4) -2 (-42 + 32) +1 (6 - 16)
= 1(10) -2 (-10) + 1 (-10)
—10+20-10

—10+20-10

A1=20

3 -1 2
16 2 -14
2 13
=3(6+14)+1(-48+28)+2(-16-4)
=3(20)+1(-20)+2(-20)

Azz

=3 |2 —14|+1|—16 -14|+2 16 2
1 3 2 3 2 1

=60 -20 -40

=0
-16 2 -14

Ay =|2 1 3=—16|1 3|—223-14|2 1|
1 2 1 21 1 1 1 2

=-16 (1-6) -2 (2-3) -14 (4-1)
=-16(-5) -2 (-1) - 14(3)

=40
x=-A=-20 =2
A -10
y=+tA =0 =0
A -10
z=-A;=-40 =4
A -1

PICK TRANSPOSE METHOD
2x+y+z+p=5
x+2y+z-2p=-6
x+3y+3z+4p=13

4x +2y—-5z+2p=3

First Step,
2X+y+z+p—-5=0
Xx+2y+z-2p+6=0
x+3y+3z+4p-13=0
4x+2y—-5z+2p-3=0

Next steps, pick the first four column coefficient i.e 1st, 2nd, 3rd, & 4th then, transpose. Leave the 1st
coefficient i.e 2nd, 3rd, 4th & 5th, then, transpose. Leave the 2nd column coefficient and pick the next four
column coefficient i.e 3rd, 4th, 5th & 1st, then, transpose. Leave the 3rd column coefficient and pick next four
column coefficient i.e 4th, Sth, 1st & 2nd then, transpose. Leave the 4th column coefficients and pick the next
four column coefficients i.e Sth, 1st, 2nd & 3rd then transpose.

Ad2 1 1 4
1 23 2

113 -5

22 4 2
=202 3 o <1t 3 2f+1|1 2 2|41 2 3
1 3 9 [t 38 (11 5 |11 3
2 4 1 4 2 1 22 |1 2 4
= 2(96) — (7) + (-28) -4(1)
A=161
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1 2 3 2
A= |1 1 3 -5
1 2 4 2
5 6 -13 -3
=1 |1 3 -5 2t 3 -5 31
2 4 2 14 2 |1
6 -13-3 |-5-13-
= 1(22) -2 (-42) +3(7) -2 (-17)
A= 161
11 3
A=|1 2 4 2
5 6 -13 -3
2 1 1
+311
6 -13-3 |-5 -133

=1‘—2 4 2‘-1‘1 4 2
1 1 4 2 1 4

2

— 1 (28) — 1(49) + 3 (-35) + 5 (-7)
A= -161

1 2 3 2
=1|6 -13 -
1 1 4 2 1 4
2 3 2 1 3 2
= 1(-141) +2 (35) +4 (21) -2 (-74)
As= 161

5 6 -13 -3

o =
W W

1 S 1
= -5(3)-6(-35)-13 (-221) +3 (5)
As= 483

x=A =161 =1
A 161
y=A = -l61 =-1
A 161
z=A= 161 =1
A 161
p=As= 483=3
A 161

-2

I -5
202

-5 6 -3

)

- ())-5 13 -3 -5

5 6 -3

2| +5

211

1

5 6

1
56
2

1

3

2 4

2 4
-13
1

-13

1‘
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PICK BACK TRANPOSE METHOD

anx + apy =P

a1X t+ any =p2

First step, aiix + any —p1=0
az1x +a22y —p2= 0

Next steps, pick the first two column coefficients i.e 1% and 2nd column coefficients then, back transpose.
Leave the first column coefficient then, pick the next two column coefficient i.e 2nd & 3rd column coefficients
then, back transpose. Leave the 2nd column coefficient and pick the 3rd & 1st column coefficients then, back
transpose.
A= | aip  axp| = apax —anaxn
air azl

A= |—p1 -p2|= -prax - (-anp2)
apy apnl=-piax +app:

Ay=|ann ax= -anpz - (-p1az)
|'P1 'p2| = -ayp2 + piaz

x =A; =-piax+anp:
A a12a21 —ariax

y=Ay=-anp2+piaz
A a12a21 —ariax

PICK BACK TRANSPOSE METHOD

2x+y,=13

3x-2y=-5

First step, 2x +y—13=0
3x-2y+5=0

Next steps, pick the first two column coefficients i.e 1% and 2nd column coefficients then, back transpose.
Leave the first column coefficient then, pick the next two column coefficient i.e 2nd & 3rd column coefficients
then, back transpose. Leave the 2nd column coefficient and pick the 3rd & 1st column coefficients then, back
transpose.

A1 —2‘=(1x3)—(2x-2)
2 3= 3-(4)=3+4
=7
A1 H-13 5‘ =(-13x-2) - (Ix 5)
I -21=26 -5
=21
A =2 = (2x5)-03x-13)
-13 § = 10-(-39)
=49
X =A= 21 =3
A 7
y=42 =49 =7
A 7
x=3, y=7
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Principles of Linear Equations

THREE LINEAR EQUATION THREE UNKNOWN
PICK BACK TRANSPOSE MEHTOD

apx +apy +ansz=pi
a1 X +any +asz=p:
az X +asny + a3z =p3
First step, ajix +apy +aiz-pi=0

X +any +anz-p2=0

azx tapy+anz-ps3=0
Next steps, pick the first three column coefficient i.e 1st, 2nd and 3rd column coefficient. Then, back transpose.
Leave the Ist column coefficient. Then, pick the next three column coefficients 2nd, 3rd and 4% column
coefficients then, back transpose. Leave the 2nd column coefficient. then, pick the next three column i.e 3rd, 4th
and 1st column coefficient then, back transpose. Leave the 3rd column coefficienti.e. a;3 then, pick the next
three column coefficients i.e 4th, 1st and 2nd column coefficients then, back transpose.

a3 a3 ass
A=la;; axn ay |=a;z|axn an -az3| ajp azp | taz | ap azz|
air  azr asi ax; asi a1l asi arr azi

= a3 (axas — az1a32) —az3(a2a3 — ajjasz) +aszs(anaz — anazn)

-P1—pP2 —Pp3
Ai=|a;3 ax asz|=-pijax az| —(-p2)jaizass | —p3 ja;3 an
ajz axp as ax as ajz as? a2 ax

=-p1 (a23 as2— ax a33) + p2 (a3 as2 — ai2 a33) — p3 (a13 an — ap ax)

a1 421 asi

A =| -p1 —p2—ps3

= anL—pz —p3| 'aZIL -1 -p2| +az |-p1 —p2
ai2 axp ass 23 433 a13| ass a13 a3
=an(-p2ass +axnps)—ay (-prasz+apps) +an (-pias +anisp:)

a2 ax» axn
Az = ajr az |as =|alz a1 |as 22 al |a31 Jr|2132 a |azi
-p1—Pp2—p3 - P2 -p3 -p1 -p3 —p1 —pP2
=a(- a1 p3 + p2asz1) —ax (- air p3 + piaz) + az (- anp2 + piaz)
X =- A1 = - (-pi(azaz — ax as3) + py (a1333 — a12a33) —pi1(A13322 — 212223)

A 313(a22 a3z1 —azi 332) —az3 (312 asz1 —an 332) +ass (312321 - allazz)

y =1A2 = a5 (-p2 @33+ a3 p3) - ap1 (-p1 833 + a13p3) +asi (-piass + aps)
A a13(322 aszp —azi 332) —ans (312 aszr —ar 332) +as;3 (312321 - 311322)

z=-A3=- (a2 (-ay p3+ prasi) - ap (-a11 p3 + poasi) — ax (-anps + pias)

A ajs(ax a3 —az a) —axs (a2 a31 — a1 as) +tass (aaz — ajan)

PICK BACK TRANSPOSE METHOD

2x+y+3z=16
X +2y—-z=-2
3x+y+2z=4

First step, 2x +y +3z-16=0

x+2y—-z+2=0

3x+y+2z-4=0
Next steps, pick the first three column coefficient i.e Ist, 2nd and 3rd column coefficient. Then, back transpose
leave the 1st column coefficient then pick the next three column coefficient 2nd, 3rd and 4™ column coefficients
then, back transpose. Leave the 2nd column coefficient then, pick the next three column i.e 3rd, 4th and 1st
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Principles of Linear Equations

column coefficient back  transpose. Leave the 3rd column coefficient then, pick the next three column
coefficients i.e 4th, 1st and 2nd column coefficients then, back transpose.

3 -1 2
12
213
=3(6-1)+1 (3 -2) +2 (1- 4)
=3(5)+1 (1) +2 (-3)

A=

—3| +1|1 1|+2|1
2 3

=15+1-6

=10
16 2 -14

A=|3 -1 2 :-16|-1 zl 3 2 143 -1
1 2 21 1

=-16(-1-4) -2 (3-2)-14 (6 + 1)
=-16 (-5)-2 (1) - 14(7)

=80-2-98

=-20
2 13

A= |-16 2 -14 =Z|2 -14| -1)- —14| +3| -16 2
3 -1

=2(4 - 14) -1 (10) +3 (10)
=2(-10) -1 (10) +3 (10)
=-20-10+30

=0

1 2 1
A2 1 —1| |+1| |
-16 2 -14 2 -14 16 -14 16 2

=1(-14 - 6) -2 (28 +48) +1 (4 +16)
=1(-20) -2(20) + 1 (20)

=-20+40+20

A3 = - 40

| 2|2

x = Ay =(20) =20 =2
A 10 10

PICK BACK TRANSPOSE METHOD (4 by 4 MATRICES)
2x +y+z+p=35
x+2y+z-2p=-6
x+3y+3z+4p=13
4x+2y—-5z+2p=3
First step, 2x +y+z+p-5=0
x+2y+z-2p+6=0
x+3y+3z+4p-13=0
4x +2y-5z+2p-3=0

Next steps pick the first four column coefficient i.e 1st, 2nd, 3rd, & 4th. Then, back transpose. Leave the 1st,
2nd, 3rd & 4th. Then, back transpose. Leave the 1st column coefficients and pick the next four column
coefficient i.e 2nd, 3rd, 4th, & 5th. Then, back transpose. Leave the 2nd column coefficient and pick the next
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Principles of Linear Equations

four column coefficient i.e 3rd, 4th, 5th & 1st. then, back transpose. Leave the 4th column coefficients and pick
the next four column coefficients i.e 5th, 1st, 2nd, & 4th then, back transpose.

-5
2
4

= 1(-3) +2 (35) +4 (21) -2 (-5)
A=161

13
4
3 -
2

5 -
A1= 1

1

1 3

o N W

6|1 4 2
1 3 5
1 3 2
-5(-96) — 6(-7) -13(28) +3 (1)
A= 161

1311 -2 2
I 1 -5

1 2 2

+311 -2 4
1 1 3

1 2 3

6
-2
1
2
4
3

5

21 1 4
A= 516 -13 -3

1 -2 4 2

1 1 3 -5
=216 -13 -3|-1-5 -13 -3|+1|-5 6 -3
]‘ 1 -2 2

I 1 -5

-41-5 6 -13
1 -2 4

I 1 3

2 4 2| (1 4 2
1 3 51 J1 3 =5
=2(-22) -1 (42) +1(-7)-4(17)

A= -161

123 2
A=|21 1 4
56 -13 -3
1 24 2
=111 1 4212 1 4
6 -13 -3 |5 -13 3
2 4 2 1 4 2
= 1(-28) -2 (-49) +3 (35) -2 (7)

=161

+312 1 4
5 6 -3

1 22

212 1 1
5 6 -13

1 2 4

3 -5
302
1 4

21111 3 2}3 |1

11 4| [2 1 4| |2 1
6-13-3 |-5-13-3] |5 6 3| |5 6 -

= 1(141) -1 (-35) +3 (-21) +5 (74)

=483

x=A; = 161 =1
A

y=A = -161 =-I
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Principles of Linear Equations

A 161
z=A; =161 =1
A 161
p=As =483 =3
A 161

TWO LINEAR EQUATIONS TWO UNKNOWN

PICK DOWN TRANSPOSE METHOD

anx + any =pi
ax +axny=p:2

First step, ajx +any —p1 =0
axx axny -p2 =0

next steps, pick the first two column coefficient then, down transpose. Leave the first column coefficient and
pick the next two column coefficient i.e. 2nd & 3rd column coefficient then, down transpose. Leave the 2nd
column coefficient. Pick the third and first column coefficient then, down transpose

A =lay an
ax an

Ar = an ay

azijaiz - azaii

-a2p1 — (-p2ai2)

-p2 -p1| =-axpi Tt p:an2
Ay =-p2 -p1| =-p2a11 — (-a21p1)
) 2111| = -p2a;1 + az1p1
x= A; = -app1+paan
A = ajnap— apai
y= A= -pran + axpi
A = ajap—apan

PICK DOWN TRANPOSE METHOD

2x+y=13

3x —2y=-5

First step, 2x+y—13=0
3x-2y+5=0

Next steps, pick the first two column coefficient then, down transpose. Leave the first column coefficient then,
pick the next two column coefficient i.e. 2" & 3™ column coefficient then, down transpose. Leave the 2"
column coefficients. Pick the third & first column coefficient then, down transpose.

3 2|=3+4=7
2201
22 1|=26-5=21
5-13
5-13|=10+39=49
3 2
x= A =21
A =7 =3
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Principles of Linear Equations

y= A =
A

|-l>
B \e}
Il
|

x=3,y=7

THREE EQUATION IN THREE UNKNOWN
PICK DOWN TRANPOSE METHOD

ajx +apy +ansz=pi

apx +axpy taxz=p;

az X +asy + a3z =p3

First step, aiix + anpy + aizz—pi1 =0

apX +any tanz—p2=0
a3X +any taynz—p3=0

Next steps, pick the first three column coefficient then down transpose. Leave the first column efficient then,
pick the next three column coefficient i.e. 2nd, 3rd, &4th column coefficient then, down transpose. Leave the
2nd column coefficient then, pick the next three column coefficient 3rd, 4th & Ist column coefficient then,
down transpose. Leave the 3™ column coefficient then, pick the next three column coefficient i.e. 4th, 1st & 2nd

column coefficients then, down transpose.

a1 axr  ain

A= |ax axn ap
a3 a3 a3

=as|ax an|-ax|ayp ap| tan |832 az
a3 a3 a3 a3 asz3 a

=a31(axaiz-azsalz) —az1 (aaz — asann) + aj(asazs — ass axn)

az axp ap
Ar=|az3 axp a;3| =as|a; a;3| -ax| a3 ai3z|tan|as; axs
-P3 -p2 -pi -P2 -p1 -P3 —Pi -P3 -p2

=az(-anpit+ p2ai3) —ax (-azspit paaiz)taia(-aspat piazs)

a33 a3 a3
A =|-ps -p2 -p1|=as3|-p2 -p1| -2 |-p3 -pitaiy-p; -p2
asr a1 an axr  ani aszr  an aszr  azg

= az3(-p2ai1 Ta2ip1) -az; (-psann +azipi) +aiz(-psaz + azip2)

-P3 -P2 -pi
Az= |as axn an = -p3| 221 311-(-p2) asy  ai-pi1 ja a2l
a3 az a2 az an a3z ai2 aszy axn

= -p3(aziaiz — axar) + p2 (azian — azan) —pi1 (az1a2 — aasi)

x =- A1 = -(axn(-axpit praiz) —an (-a33pi+ psais)taia(-azpr + pazs))

A azi(axnaiz-azan) -a2i(asas-azsan)t an(asnars-aszsan)

y =+ Ay = ass(-prapitazipi)-ax(-psajt azipr ) +ajz (-pzaxi+ az;p;
A 2131(2122313 - azzall) —321(332313 —333312) + 311(332323 - 3332122)

z=- A3 = - (-p3ana —aai) + p2 (as1a12 —a3ai) —p1 (azia — a3a))

A a31(azzal3-azzalz) -321(332313 —333312) +an (3322123-2133322)

PICK DOWN TRANSPOSE METHOD

2x +y+3z=16
X+2y—z=-2
3x+y+22=14

First step, 2x +y +3z—16 =0
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x+2y—-z+2=0
3x+y+2z-14=0

3 12
A=11 2 1 :3|2 I-111 1|+2|1 2|
2 -13 -1 3 |2 3 2 -1

=3(6+1)—1(3-2)+2(-1-4)
=3(7) -1(1) +2 (-5)

=21-1-10

=10
1 2 1

Ar=|2 -1 3 =]1—1 3| -2]2 3|+12 -1
-14 2-16 2 -16 -14 -16 -14 2

= 1(16 - 6) -2 (-32+42) +1 (4 — 14)
= 1(10) -2(10) +1 (-10)

=10-20-10
=20
2 -1 3
&LMZ-M%2J%HTMJﬂHP4ﬂ
301 2 |1 2 302 301
=2(4+16) +1 (-28+48) +3(-14-6)
=2(20) + 1 (20) +3 (-20)
=40 +20 - 60
=0
14 2 -16
A= |3 1 2=4ﬂ124P2ymP1
1 2 1 210 It ho2

-14 (1-4) -2 (3-2) -16(6-1)
-14(-3) -2(1) -16(5)

=42-2-180
=-40
x=-A;=-(-20) =20=2
A 10 10
y=+8=0 =0
A 10

z=-A; =-(-40)=40=4
A 10 10

x=2,y=0,z=4

FOUR EQUATION FOUR UNKNOWN
PICK DOWN TRANSPOSE METHOD

2X ty+z+p=5
XH2y+z-2p=-6
x+3y+3z+4p=13
4x+2y—-5z+2p=3

First steps, 2x +y+z+p-5=0
x+2y+z-2p+6=0
x+3y+3z+4p-13=0
4x +2y —5z+2p—-3=0
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Next steps, pick the first four column coefficients i.e 1st, 2nd, 3rd, & 4th. Then, down transpose. Leave the 1st
column coefficient and pick the next four column coefficient i.e 2nd, 3rd, 4th & 5th. Then, down transpose.
leave the 2nd column coefficient and pick the next four column coefficients i.e 3rd, 4th 5" & 1st then, down
transpose. leave the 3™ column coefficient ad pick the next four column coefficients i.e 4th, 5th, 1st & 2nd and
3rd. then, down transpose.

4 11 2
A2 3 21
53011
2 4 21
=4 13 2 L-1]2 2 §+1|2 3 1j-2(2 3 2
301001 |51 |53 |5 31
4 21 |22 24 1 |2 422
=4(1)-1(28) + (-7) -2 (-96)
=161
50301
M=2 4 2 1
3413 6 -3
4 1 12
=54 -2 -32 2 Ij+42 4 1j-j2 4 -2
13 6 - |36 -5 |3-13-5 |3-13 6
L2 41 20 |41 2] |41 1
= -5(7) = 3(35) +1 (-49) -1 (-28)
=- 161
2 4 21
As=|-3 -13 6 -5
4 1 1
2 21
=2-13 6 -5 -4|-3 6 -5| 2 |-3 -13 -5| -1|-3 -13 6
112 4 1 2 4 1 2| |4 11
302 1 2 2 1 2 3 1] [2 3 2
=2(74) — 4 (-21) -2 (-35) -1 (141)
=161
3 413 6 -5
A= |4 1 1 2
2 3 21
503011
=31 1 2)-(-13y4 1 2] +6|4 1 2| +5|4 1 1
321 221 23 1| |23
3011 S0 530 50301
=-3(-5) + 13 (21) +6(35) + 5 (-3)
=483
x=A = 161 =
A 161
y=Ay=-161=-1
A 16l
z=A;=161 =1
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A 161
p=As=483=3

A 161
CHAPTER FIVE

TWO LINEAR EQUATION IN TWO UNKNOWN

PICK DOWN BACK TRANSPOSE METHOD
apx +apy =pi
ax1xX +axny =p2
First Step, aiix +apy—p1 =0
aX +apy—p2=0
Next steps, the first two column coefficients then, down back transpose. Leave the 1% column coefficient. then,
pick the next two column coefficient i.e. 2nd & 3rd column coefficient.Then, down back transpose. Leave the
2nd column coefficient then, down back transpose

A= |azz alz| = axpan -aan
axr  ani
A= |-p2 -py =-p2a2—(-anpi)

a» ap| =-p2anz taxp
Ar=ja21  ain| =-axp1 - (-p2an)
-p2 -pll =-aupi+p2 an
Xx=A1= -poan+anp:
A axpai - azan

y=Ay = -ayp1 + poan
A axai — azan

PICK DOWN BACK TRANSPOSE METHOD
2x+y=13
3x—-2y=-5

First Step, 2x +y—13=0

3x-2y+5=0
Next steps, the first two column coefficients then, down back transpose. Leave the 1% column coefficient. then,
pick the next two column coefficient i.e. 2nd & 3rd column coefficient. Then, down back transpose. Leave the
2nd column coefficient then, down back transpose

A=|—2 1| = (2x2)-(3x1)
3 2

=-43
=7
A1 45 —11=(5x1)7(-2x-13)
:|_2 1l=5-26
=21
Ar43 242(3)(—13)—(5)(2)
5 -13=-39-10
=-49
x=A= 21 =
A -
y=A = -49 =7
A -7
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x=3,y=7
THREE LINEAR EQUATION IN THREE UNKNOWN

PICK DOWN BACK TRANSPOSE METHOD
apx +apy +ansz=pi
axX +any + anz=p
az X +asny + a3z =p3

First step, ajix + apy + asz—pi1 =0

ax tapyt+anz—p2=0

azix tapyt+anz—p;=0
Next steps, pick the first three column coefficient i.e 1st, 2nd, & 3rd column coefficient then, down back
transpose. Leave the first column coefficient then, pick the next three column coefficients i.e. 2nd, 3rd & 4th
column coefficient then, down back transpose. Leave the 2nd column coefficient then, pick the next three
column coefficient i.e 3rd, 4th & 1% column coefficients then, down back transpose. Leave the 3rd column
coefficient then, pick the next three column coefficient i.e. 4th, 1st, & 2™ then, down back transpose.

a3 a3 an
A= |ay ax» ap|=axs @2 ap |—ax; jax apz|+ta;z|ayn axn
azr  ar  an a1 ani a3r  ai aszr  azi
= az(axpar —azae) —ax(aar-asian) tas(asaz-azan)
-P3 -p2 -pi1
Ar= |as3  ax ai|=-pslaxs a3 —(-p3)| a; ans -p1|a33 a3
az azx an ax a2 aszz ap azy axn

=-p3(az3aiz - axnai3) + p2(assaiz - a3a13)-pi(aszsazn-azass)

a3r azi aii
A= -p3 -p2 -pi|= asz—pz -pi1| -a2i -p3 -p1|Tan|-p3 -p2
a33 a3 ai3 a3 a3 a3z3 a3 a33 a3

= a31(-p2a13 + ax3p1) —az1 (-p3aiz + azspir) +ar(-pzazs + azspz)

az ax an
As=|az axy an 23321 ai a||| -az2| asi 2l1||+ arz| a1 azi
-P3 -p2 -pi P2 -pi1 -P3 -p1 -P3 -p2

= azp(-a2ipi-(-p:ai1) — an(-piazi+psair) +ae (-azip2t psazi)
=ap(-azipitpaaii)-an(-piazitpsai) +a(-azip2t+ p3azi)

x= A1 = -(-p3(az3a12-222833) +Po(azsaiz — 83a13) —Pi1(833820-832823)
A a33(azza11-3212112)-323(332311-331312) +313(a33321-331322)

y=+A = az1(-praiz + anpi) —ax (-psaiz + azpi) tan(-pzazs + azpo)

A az(axpari-azian)-ax(asnai-asian) +as(assaz-azazn)
z = - A3= -(azn(-axipitprair) —ax (-azipi+psan)tap(-a3iprtpsaz)
A

azs3(axnai-aziaxn)-azs(asa-aziaz)tas(assaz-asan)

PICK DOWN BACK TRANSPOSE METHOD
2x+y +3z=16
X+2y-z=-2
3x+y+2z=14
2x +y+3z-16=0
x+2y—z +2=0
3x ty +2z -14=0
Next steps, pick the first three column coefficient i.e 1st, 2nd, & 3rd column coefficient then, down back
transpose. Leave the first column coefficient then, pick the next three column coefficients i.e. 2nd, 3rd & 4th
column coefficient then, down back transpose. Leave the 2nd column coefficient then, pick the next three
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column coefficient i.e 3rd, 4th & 1% column coefficients then, down back transpose. Leave the 3rd column
coefficient then, pick the next three column coefficient i.e. 4th, 1st, & 2" then, down back transpose.

2 -1 3
A= |1 2 1|=22 1)1 1431
312 12 32 3
=2(4-1)+1(2-3)+3(1-6)
=2(3)+1(-1)+ 3(-5)
=6-1-15
=-10

2
1

14 2 -16
2 -1 3 =-14|-1 3 -2|2 31-16]2 - |
1 2 1 2 1 11 |1 2
= -14(-1-6)-2(2-3)-16(4-+1)
= - 14(-7) -2(-1)-16(5)
= 98+2-80
=20

Ay

31 2
-14 2 -16 =3| 2 —16| -1-14 -16| +2 | -14 2
2 -1 3 -1 3 | 2 3 2 -1

=3(6 - 16)-1(-42 + 32)+2(14 - 4)
=0
=111 26|-2|3 2|+1|3 |
-14 2 -16l 12 - -14 -16l 1-14 2
220 + 40 +20

=3(-10) -1(-10) +2 (10)
2 1
1
=1(-16 — 4) -2 (-48 + 28) +1 (6 +14)
A3= 40

A3 =

=-30 +10+20
1
3 2
=1(-20) -2 (-20) +1 (20)

x=-ALy=+A ,z=-A;
A A A

x=-20,y=10, z=-40
-10 -10 -10

x=2,y=0,z=4
FOUR LINEAR EQUATION IN FOUR UNKNOWN
PICK DOWN BACK TRANSPOSE METHOD

2x+y+z+p =5
x+t2y+z-2p =-6
x+3y+3z+4p=13
4x +2y—-5z+2p=3
First step, 2x +y+z+p—-5=0
x+2y+z-2p+6=0

x+3y+3z+4p-13=0

4x +2y—-5z+2p-3=0
Next steps, pick the firs{ four column coefficients i.e 1st, 2nd, 3rd, & 4th column coefficient then, down back
transpose. Leave the 1st column coefficient and pick the next four column coefficient i.e 2nd, 3rd, & 4th column
& 1st column coefficient then, down back transpose. Leave the 2nd column coefficient and pick the next four
column coefficient i.e 3rd, 4th, & 2nd column coefficient then, down back transpose. Leave the 3rd column
coefficient and pick the next four column coefficient i.e 4th, 5th, 1st & 2nd. Then, down back transpose. Leave
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the 4th column coefficient and pick the next four column coefficient i.e 5th, 1st, & 2nd. Then, down back

transpose.
2 4 21
A=|-5

=2 I 1451 1}-21-5 3 -1 -5 3 1
2 I‘ 2 2 1 2 3 £l 2 3 2
1 12 |41 2 4 1 4 1 1
=2(05)-4(21)-2(35-1(3)
=161
-3 -13 6 -5
A= 2 4 -2 1
S5 03 101
2 3 21
=314 2 1| -(-13)]2 -2 1+6[2 4 1|-(-5)|2 4 -2
31 1 501 % 531 5301
32 1 2 21 2 31 2.3 2
=-3(-1) +13 (-28) + 6(7) + 5(96)
=161
4 1 1 2
Ar=1-3 -13 6 -5
2 4 -2 1
S5 03 01 1
= 4]-13 6 -5|-1]-3 6 -3+1]-3-13 -5/-2/-3 -13 6
4 -2 1 2 2 q 2 41| (2 4 2
31 1 S01 01 531 5301
=4(-17) — (7) +1 (-42) -2 (22)
=-161
2 3 2 1
A=14 1 1 2
3-136 -5
2 4 -2 1
=211 1 2|34 1 2|+214 1 2-1 14 1 1
-136 -5 -3 6 -5 -3 -13-5 3-13 6
4 2 1 2 21 2 4 1 2 4 2
=2(-7) -3 (-35) +2 (49) — 1 (28)
=161
S5 0311
A=12 3 2 1
4 1 1 2
-3 -136 -5
=513 2 1] 312 2 1|+1|2 3 1]-1]2 3 2
1 1 2 41 2 4 -1 2| K4 +16 1
-13 6 -5 36-5 3 -13 3 13 -13 6
=-5(-74) -3 (21)+1 (35)-1 (-141)
=483
x=A =161 =1
A 161
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A 161
p=As =483 =
A 161

x=1l,y=-1,z=1, p=3
CHAPTER SIX

PROOVING FOR TWO EQUATION TWO UNKNOWN

ajp +any =pi

ax; +any =p2

anx +apy—p1=0 (i) x ax
aXt+ayy -p2=0 (i) x an
anal2x +apany —anp: =0 (iii)
apaiX + apany —anp2 =0 (@iv)

Subtracting equation (iv) from equation (iii)
ajjaxx - apaxx —axpp: tapp2 = 0
X (ar1a2 -ap ax) = -axyp2 + anpi

X =-appy t appi
ajjaz - apzazl

anx +apy -p1 =0 (1) x az
X t+ayy -p2 =0 (i) x an;
anazx +apazy - piaz =0 (iii)
anjanx +apayy -p2an =0 (iv)

Subtracting equation (iii) from (iv)
ajlany - apazy - p2ant pia = 0
y(aian - anaz) =- piaz + pai

Yy = - piaz; + poajpi
ajjaz —aziainz

The matrix aij has the ith row and jth column by adding the 11th row and jth column.

So, if i +j = Even (assign the positive symbol (+)

i +j=0dd (assign the negative symbol (-1)
ai =1+ 1=2 (positive), al4 =1 + 4 = 5 (negative)
a2 =2 + 1 =23 (negative) a24 =2 + 4 = 6 (positive)
a1 =3 + 1 =4 (positive) a34 =3 + 4 =7 (negative)

+ - + -
air a2 a3 = pi
- + - +
a1 axp az = P2
+ -+ -

a31 a2 as3z= p3
Since the coefficient p; contains negative sign which occurs after equal to sign, it will be included in our final
answer. - A

A
Since the coefficient p, contains positive sign which occur after equal to sign, it will be included in our final
answer. Forp,,y= A
A
While for p3,z= - A3
A
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GENERAL FORMULAR
x=1 "Y Ajkj,y=1 kjAij— 2 unknown
A j=1 A

x=-1 Y Ajikj,y=1"Y  Ajikj,z=-1"Y  Ajik -3 unknown
A j=1 A j=i Aj=1

x=1 Y Ajikji,y=1"Y  Ajikj,z=1"Y  Ajikj, P=1 Y Ajikj, - unknown
A j=1 A j=i A j=1 A j=1

So for an even number i.e two unknown, four unknown e.t.c x, y is all positive while for odd numbers i.e 3
unknown, 5 unknown, 7 unknown e.t.c X,y , z, p, t follow (-, + -, +, -) sign respectively.

NOTE

MUTIPLICATION OF MATRICES
C=AB
Cij = aii bij +a2byj+------ +aiqbgj=a ark bki
y= am Yk=1
Integer Equation

Cofactor of aij = x ij = (-1) ' Mjj
Mij is the minor of aij
Det A= |a;1 anz a3

a1 ax» a3

a1 azx ass

ax = (-1) 2 My

=(-1y’Mas
=(-Dyan an
aszr  as

The General nth order determinant

Det A ") aij& ij, with I chosen for one row.
j=l1

Det A ") aij& ij, with j chosen for one row.
1=1

y=Amn

Vector y may be a scalar, multiple of x
Assume y = A\, A is a scalar
Al = AL
AL=AA=QI-A)=0
I = identify matrix
Det (M —-A)=0

For every possible value A, (I=1,2,3 ...... n) of nth order characteristic equation we can write,
AMI-A)xi=0
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