
10.6. CROUT'S METHODD 

We shall explains this method by considering three equations. Let us consider 

a11 ta12*2 + a13a = b1| 

a21"1 t a22"2 t a23*3= ba } 
G311 +a32*2 +a33*3 = b3 | 

the equation as follows: 

...(1) 

The argumented matrix of (1) is 

b 11 12 13 b1 

ba ...(2) 

bs 
(A | B) =21 a22 23 b2 

a33 31 a32 

Now, we consider derived matrix as follows 

a'1 '12 a13 b1 
b'a ...(3) (A' | B') =|'21 d'22 a23 6b2 

31 a' 32 33 b3 

Step I. First column of (3) is same as first column of (2) 

d'111 a'21 =a21, a'31 = a31 ie. 
Or i1 1 for all i = 1, 2, 3. 

Step IL. Elements of first row to the right of first column in (3) are given by 

b a'1912,a'sa = a13,b'1a11 d12,a' 13 a11 a' 12 d11 

a'y j=2 3. 
a11 

i.e. 

oep . Elements of second column except a' 12 are given by 

a 22 a22- a 12 21 

a'3232-a'12a 31 
y2 a2-a' 12j1 Jj=2, 3. 

oep IV. Elements of second row except d'21, a'22 are given by 

a23-13 21, b,' = 
b2-b1a21 

d'22 a' 23 a'22 

Step V. Elements of third column except a' 13, a'23 is given by 

a2j-@1j 21 , j=3. a2; a 22 

33 a33 -d31 13-d'32a 23 



Step VI. Element of third row except a'31. a'32, a'33 18 

b-8'ga' 39-81a'31 b'3 a 33 

Thus, the solution of the given equations is given by 
3 b3,g =b2 -a'2s3, * = 6'1 -a'19*3 -d 13*2 

This Crout's method is explained properly below in which the coeflicient a' and 

constants b' are discussed how they are obtained. 

Crout established a method in which Gauss elimination is often performed. 

Let us consider a system of three equations 

a111 ta2t2 +@13*3 =b1| 
a211 +22ta +a2s*3 2 
a311 +32*2 t a33*3 = b3 

.(1) 

Above equations can be written as 

AX= B 

a11 a12 a13 
B= b2 .(2) A =ag1 a22 a23 ba, b3) X=*2 

31 a32 a33 3 3 

Augmented matrix 

G11 a12 13 01 b 
.3) (A | B)= |a21 a22 a23 2 

bs 
ba 

31 32 a33 b 

Equation (1) becomes after Gauss elimination process as follows: 

.4) 

Now the first equation of (1) is obtained by multiplication of first equation n 
(4) by a constant a'11, and second equation of (1) is obtained through multiplication 
of first and second equation in (4) by a'21 and a'22 respectively, and adding 
Similarly, the third equation of (1) is obtained through multiplication of first. 
second and third equations in (4) by a'31, a32 and a'33 and then adding. Thus, * 
get the following equations 

a'1=b1 
...5) 

a'nb+ gabg+a'ssb'= bg 

Let us introduce the matrices P and Q as follows 
0 0 o a12 d'13 

P=@'21 d2 0.=0 0 a'33s 
'33 31 a32 0 

P+Q=A (say). or 



Now equation (1), (4) and (5) take the form 
AX = B 

(Q+I) X= B 
PB' = B .(6) 

From (6), we obtain P(Q+)X= AX 
P(Q+=A. and hence 

an 
A menting the matrix (Q+) with new column B and augmenting the 

matrix A by column B. Thus, we get 

a'11 
21 a 22 

0 1 a'12 a'13 b'1 12 13 b1 1 

ba 23 2=21 a22 a23b2 
0 

a'31 32 a'3300 1 

ba) 31 a32 a33 ba 
From above equations, we get 

a1111, d 21 @21, a3131 
a'12- a12 12, d'1a = a1313, 11a1 
a'22 22-d21.@12 '23ad@23- d'21" 13) 
a'216'1 +d220'2 = ba 

b-2211 
a 22 

Or 

a'31 12+a 32 a32 
32 a32-'31"12 

a'31 13+d 32 23+ a'3 33 
a33 33-'31 13-a 320 23 
3101+'32b'2 +d 33b'3 =bg 
a-ga3101-d'32b'2 

OI 

Or 

a 33 
Thus, after getting all a' and b, with the help of (4), we get the solution, given 

by 
'33 2 = ba -a'23 *1 =b1-d 12*2-d'183 

SOLVED EXAMPLES 

Example 1. Solve the following equations by Crout's method: 

1+*2+*31 

3x1 +2-3xg = 5 
*1- 2x2 -5xg = 10. 

Solution. Above equation can be written as 

AX=B 

1 
1 -3, X=| *2 

-2 -5 
B= 

10 where A= 3 



G12 

G31 
Now derived matrix is given by 

11 12 13 

21 
'31 a 33 

where a1@11. a'a1 = @z =3, a'31 = Gg1 = 1 

s' 1.e'u -1.8 1 
and 

22 22-d12 
21=1-1.3=1-3= -2 

32 Gg-d12.a31=-2-1(1)= -3 and 

a'g3FI,-33.3 

b-bnð'1_5-1 
a 33 G33-d31d13- 

aza23-5-1+9=3 

b, d01-dy02 _ 10-1-3..2 
d 33 and b'3 

Thus, the solution is 

3=63=2 

and 2 =b2-a233- 1-3 (2)=- 7 

and =1-1-7)-1(2) =1+7-2 6. 

x =6, x2=-7,*3 =2. Hence 

Example 2. Solve the following equations by Crout's method: 

2+3t2+3-1 

6x +2 +x3= 9 

3x+2x2 + 4rg = 11. 

Solution. Above equations can be written as 

AX=B 

2 
A =5 1 ,B=9 where 11 

Now derived matrix is given by 

a'12 b a' 13 a'11 
a'21 a'22 a 23 b'2 

b's 31 32 33 b3 



11 
|=|d21 

a31 
b 

bal 
2 3 a13 

(A | B) = |5 1 1 
2 4 a22 a23 

32 b3 
and 

Now find a' as follows 

a'1-@11 2, @ 21 @21=5,a31a31 3 

G11 
a'22 a22-d 120 21 

-1-6)-1-2 
32 g2-a'120' 31 

-2-6)-2 
23-a'13 21 1-5) 3 a 23 

13 
2 

22 13 

23 
2 

9-5 
b2-b'21b'1 

'22 13 13 13 
2 2 

33a33-d'31 13-a 32# 23 

--9-- 
104 39+15 8040 

13 26 

H-3-a 3101-a@'g2b2 
a 33 

11-3 

43 
13 

115) 210 
115 

11+226 
(286+39 

26 26 210 
40 80 40 40 

13 
13 

21 

b38 
Thus solution i8 

21 
xg=b3 8 



and xg6'2a'23*3 
19 
8 

23 
-

13 8 13 

and 

19 1/21) 
2 2 2 8 

-5721-8+57-2211 
16 16 

-

2 16 

8 

Hence, the solution is 

7 19 21 
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