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Example: Determine the absolute and relation errors, when 

approximating x by 𝑥∗ for the following: 

1.  𝑥 = 0.3000 × 101  and  𝑥∗ = 0.3100 × 101 

2.  𝑥 = 0.3000 × 10−3  and  𝑥∗ = 0.3100 × 10−3 

3. 𝑥 = 0.3000 × 104  and  𝑥∗ = 0.3100 × 104 

Solution: 

1. 𝑒𝑥 = |𝑥 − 𝑥∗| = 0.1 × 100 𝑅𝑥 =
𝑒𝑥

|𝑥|
= 0.33333 × 10−1 

2. H.W       3. H.W. 
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of arithmetic off  error on the operation  –Effect of round  

Let 𝑥∗ and 𝑦∗ are approximations of x and y respectively: 

1.The addition  

𝑒(𝑥+𝑦) = |(𝑥 + 𝑦) − (𝑥∗ + 𝑦∗)| = |𝑥 − 𝑥∗ + 𝑦 − 𝑦∗| 

                𝑒(𝑥+𝑦) ≤ |𝑥 − 𝑥∗| + |𝑦 − 𝑦∗| = 𝑒𝑥 + 𝑒𝑦 

∴ 𝑒(𝑥+𝑦) ≤ 𝑒𝑥 + 𝑒𝑦 

𝑅(𝑥+𝑦) =
𝑒(𝑥+𝑦)

|𝑥 + 𝑦|
≤

1

|𝑥 + 𝑦|
(𝑒𝑥 + 𝑒𝑦) ∗

|𝑥. 𝑦|

|𝑥. 𝑦|
 

𝑅(𝑥+𝑦) =
|𝑥||𝑦|

|𝑥 + 𝑦|
(

𝑒𝑥

|𝑥||𝑦|
+

𝑒𝑦

|𝑥||𝑦|
) 

 

𝑅(𝑥+𝑦) =
|𝑥||𝑦|

|𝑥 + 𝑦|
(

1

|𝑦|
𝑅𝑥 +

1

|𝑥|
𝑅𝑦) 

𝑅(𝑥+𝑦) ≤
1

|𝑥 + 𝑦|
(|𝑥|𝑅𝑥 + |𝑦|𝑅𝑦) 

 

 

 

 

 

 

 

 

 


