Grammar’s rule for solving a set of linear equations:

Consider a set of linear equations in three unknowns x, y, z

ay1X + agpy + a3z = by (1)
az1Xx + a3,y + a3z = b, (2)
az1X + asyy + az3z = by (3)

In matrices notation the system of linear equations may be written as:

a1 Q12 13X b,
z1 Gz Q33 H = |b,
az1 dzz Aazzllz b

The above theorem called Grammar’s rule to solve it we put:

ay1 Aaq2 Qg3 by ai, ag3
D =|Gz1 Q2 G3|,D; =|by ay; ap;
az; 43z d4zs b; as; as;
a;; by ags a;; ap;; bl
D, =|az; by, az3|,D3=|ay; a by
az; bz asz; az; Qaz; b
Where D = det. of the matrix
D, D, D,
D’ D’ D

Example: Use Grammar’s rule to solve the system
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5x -2y =-1

2x+3y =3
Sol:
> F1bI=03]
D=:§ ‘32]=15+4=19
D1=:_31 _32]=—3+6=3
D2=:2 _31]=15+2=17
Dy 3 D, 17
CXEL T Y= T 1

Example: Use Grammar’s rule to solve the system
x—2z2=6
—3x+4y + 6z =30
—-x—2y+3z=8

Sol:
1 0 21rx 6
ERE1E
-1 -2 31z 8
1 0O 2
D=|-3 4 6]=1(12+12)—0+2(6+4)=24+20=44

-1 -2 3
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6 0 2
D; =130 4 6] =6(12+12) + 2(—60 — 32) = 144 — 184 = —40
8 -2 3
1 6 2
D,=1-3 30 6] =1(90 —48) — 6(—9 + 6) + 2(—24 + 30)
-1 8 3

=42+18+12 =72

1 0 6

D;=|-3 4 30]=1(32+60)—6(6+4):92+60=152
-1 -2 8

x:D1:_ﬂ y:&ZE’ Z=D3=1_52
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H.W:
1- Solve the following equations using Grammar’s rule:

a) 2x —5y = -2
4x + 6y =1

b) x+2y+2z=3

2x+y—z=0
x—y+z=0

1- Find A. A7 if the matrix A is given by:
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