PIVvOTAL METHOD

Given matrix MA :

—> MA:matrix([a_1,a_2,a_3],[b_1,b_2Db_3],[c_1l,c_2,c_3]);
a; a2 as
bl b2 b3 (% 05)
C1 Co C3

—> For "row” operation, multiply the matrix by "left” !!

For ”column” operation, multiply the matrix by "right” !!

(1-1) F11 : r1 \to \from r2; Exchange rl with r2.

—> F11:matrix([0,1,0],[1,0,0],[0,0,1]);
01 0
10 0 (% ol)
0 0 1
— F11.MA:
by by b3
a; az as (% 06)
C1 C2 C3
(1-2) F12: r2 \to \from r3; Exchange r2 with r3.
- F12:matrix([1,0,0],[0,0,1],[0,1,0]);
100
0 0 1 (% 019)
01 0
— F12.MA:
ay az asg
c1 ¢ c3 (% 020)

b1 be b3



(2) G11: r2 * ¢; Multiply r2 by k.

- G11:matrix([1,0,0],[0,k,0],[0,0,1]);
1 0 O
0 k£ 0
0 0 1

- G11.MA;

ay as as
bik b2k b3k
C1 C2 C3

(2-1) G12: r3 * k; Multiply r3 by k.

— G12:matrix([1,0,0],[0,1,0],[0,0,k]);
1 0 0
01 0
0 0 k
- G12.MA;
a1 ag as
by by by
Clk Cgk C3I€

(3-1) H11: r1*k + r2; Multiply r1 by k add r2

—> H11l:matrix([1,0,0],[k,1,0],[0,0,1]);
1 0 0
k1 0
0 0 1
—> H11.MA;
al as as
a1k+b1 a2k+b2 a3k+b3
C1 C2 C3

(% o15)

(% 016)

(% o17)

(% 018)

(% o4)

(% 08)



(3-2) H12: r1*k + r3; Multiply rl1 by k add r3

- H12:matrix([1,0,0],[0,1,0],[k,0,1]);
1 0 0
0 1 0
k0 1
— HI12.MA:
ay a9 as
b1 ba bs

a1k +c1 ask +co ask+cs

(3-3) H13: r2*k + r3; Multiply r2 by k add r3

- H13:matrix([1,0,0],[071,0],[0,]&,1]);
1 0 0
0 1 0
0 k£ 1
—> H13.MA,;
a1 az as
by b bs

bik+c1 bok+co bsk+cs

(3-4) H14: r2*k + r1; Multiply r2 by k add r1

- H14:matrix([1,k,0],[0,1,0],[0,0,1]);
1 k£ 0
010
0 0 1
—> H14.MA;
b1k+a1 b2k+a2 bgk+a3
by by bs
C1 C2 C3

(% 09)

(% 010)

(% ol1)

(% 012)

(% 013)

(% o14)



Step 1;

2 -2 1
1 2 -4 (% 02)
-3 2 0

(% i3) Fl:matrix([0,1,0],[1,0,0],]0,0,1]);

0 1 0
10 0 (% 03)
0 0 1

—> F1.A;
1 2 -4
2 -2 1 (% 08)
-3 2 0

—> A2:F1.A;
1 2 —4
2 -2 1 (% 09)
-3 2 0

H1: r1%(-2) + r2

(% i4) H1: matrix([1,0,0],[-2,1,0],[0,0,1]);

1 0 0
-2 1 0 (% o04)
0 0 1

- A3:H1.A2;
1 2 4
0 -6 9 (% 012)
-3 2 0



H2 : rl *3 + r3;

(% i5) H2:matrix([1,0,0],[0,1,0],[3,0,1]);
1 0 0
01 0
3 0 1

- A3:H2.A3;

1 2 -4
0 -6 9
0 8 —12

Step 2;

G1: r2*%(-1/6);

(% i6)  Glmatrix([1,0,0],[0,-1/6,0],(0,0,1]);

D=

1 0 0
0 -5 0
0 0 1

—> A4:G1.A3;

i)

H3: r2*(-8) + r3;

SO =
o = N

(% i19) H3:matrix([1,0,0],]0,1,0],[0,-8,1]);

1 0 0
0 1 0
0 -8 1

- A5:H3.A4;

12 —4
01 -2
00 0

H4 : r2*%(-2) + rl;

(% ob)

(% 015)

(% 06)

(% o17)

(% 09)

(% 019)



(% i7) H4:matrix([1,-2,0],[0,1,0],(0,0,1]);

1 -2 0
0 1 0 (% o7)
0 0 1

- A6: H4.Ab;

10 -
01 -3 (% 021)
00 0

rank of calcuration:

2 -2 1
1 2 -4 (% 021)
-3 2 0
- rank(A);
2 (% 022)

Problem : Find Q such as

—>
10 -1
QA=|01 -3
00 0

(Ans) Q = H4.H3.G1.H2.H1.F1;

1 0 -1
QA=(0 1 -3

0 0 O

Q:H

(% i21) Q:H4.H3.G1.H2.H1.FI;

0
(—é 0) (% 021)

ol

1

| 0| |

(S



(% i11) QA:Q.A;

10 -1
o1 -3 (% ol1)
00 0

columns operation:

(% i12) Hrl:matrix([1,0,1],[0,1,0],[0,0,1]);

10 1
010 (% 012)
00 1

(% i13) QA.Hrl;

0 0
1 -3 (% o13)
0

0
3 (% o014)
1

1 0 1
01 2 (% 022)
00 1

(% i18) A;
2 -2 1
1 2 —4 (% o018)
-3 2 0

0
O) (% 023)
0



