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a. Analytical solution as follows: 

   
𝑥2

1+𝑥2 = 0.85  ;     ⇒     𝑥 = 2.381 

b. Cubic interpolation:- 

x y 

1 0.5 

2 0.8 

3 0.9 

4 0.9411 

Using the following law;  

𝐹 𝑥1, 𝑥0 =  
𝑥1 − 𝑥0

𝑦1 − 𝑦0
 

From which the value of x can be determined;     x= 2.291 

The relative error will be 

      
2.381−2.291

2.381
= 𝟎. 𝟎𝟑𝟖 

c. Quadratic interpolation 

x F(x) 

2 0.8 

3 0.9 

4 0.9411 

 From this one, x = 2.428 

The relative error is  

 
2.381 − 2.428

2.381
 = 𝟎. 𝟎𝟐𝟎 

               OK. 

 

 

 

 

 

 

 

 

 



CE 318 HW’s Key Solutions, HW #2 
 

Done by:-Al-Tholaia, M  
 

 

 

Solution:-  

Using this formula, 𝑓1 𝑥 = 𝑓 𝑥0 +
𝑓 𝑥1 −𝑓 𝑥0 

𝑥1−𝑥0
(𝑥 − 𝑥0), true value log 7.5 =0.8750612 

∴ a) between log7=0.8950980 and log8=0.90308998  ⇒ log7.5 ;  

𝑋 = 7.5, and 𝑥1 = 8, 𝑎𝑛𝑑 𝑥0 = 7 

𝑓 7.5 = 0.895098 +
0.90308998 − 0.895098

8 − 7
(7.5 − 7) 

𝒇 𝟕. 𝟓 = 𝟎. 𝟖𝟕𝟒𝟎𝟗𝟑𝟗 

b. Repeat the same way between log7.2 and log7.8=0.7403627  ⇒ log5 ;  

𝒇 𝟕. 𝟓 = 𝟎. 𝟖𝟕𝟒𝟕𝟏𝟑𝟓𝟔𝟏𝟏 

c) the calculation of the relative errors in both a and b as follows: 

 

⇒ 𝑎)𝜺𝒕 =
0.8750612 − 𝟎. 𝟖𝟕𝟒𝟎𝟗𝟑𝟗

0.8750612
∗ 𝟏𝟎𝟎 = 𝟎. 𝟏𝟏𝟎𝟓% 

𝑏)𝜺𝒕 =
0.8750612 − 𝟎. 𝟖𝟕𝟒𝟕𝟏𝟑𝟓𝟔𝟏𝟏

0.8750612
∗ 𝟏𝟎𝟎 = 𝟎. 𝟎𝟑𝟗𝟕% 

 

d) see the next page 

e) the relative error in case b is smaller than the relative error in case a which indicates that 

when the two points are more close to the calculation point the relative is becoming more 

smaller which is logically correct. 
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F1 F2 F3 

x f(x) x f(x) x f(x) 

7 0.84509804 7.2 0.857332 7 0.845098 

7.5 0.875061263 7.5 0.875061 7.5 0.875061 

8 0.903089987 7.8 0.892095 8 0.90309 
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Solution:-  

𝑥0 = 1,    𝑓 𝑥0 =  −2.5 

 𝑥1 = 2.5,    𝑓 𝑥1 =  5.5 

  𝑥2 = 4,    𝑓 𝑥2 =  7.5 

Using the following formula; 

 𝑥𝑖 − 𝑥𝑖−1 𝑓
″  𝑥𝑖−1 + 2 𝑥𝑖+1 − 𝑥𝑖−1 𝑓

″  𝑥𝑖 +  𝑥𝑖+1 − 𝑥𝑖 𝑓
″  𝑥𝑖+1 = 

6

 𝑥𝑖+1 − 𝑥𝑖 
 𝑓 𝑥𝑖+1 − 𝑓 𝑥𝑖  +

6

 𝑥𝑖 − 𝑥𝑖−1 
 𝑓 𝑥𝑖−1 − 𝑓 𝑥𝑖   

Now substitute the given values above; 

 2.5 − 1 𝑓″  1 + 2 4 − 1 𝑓″  2.5 +  4 − 2.5 𝑓″  3 = 

6

 4 − 2.5 
 7.5 − 5.5 +

6

 2.5 − 1 
 −2.5 − 5.5  

∵ 𝑓″  1 = 𝑓″  4 ; 𝑓𝑖𝑟𝑠𝑡 𝑎𝑛𝑑 𝑒𝑛𝑑 𝑝𝑜𝑖𝑛𝑡𝑠, from the above equation we can find the 

corresponding value of 𝑓″  2.5 =  −4 

Now we can use this formula to get the required equations as follows: 

𝑓𝑖 𝑥 =
𝑓𝑖

″  𝑥𝑖−1 

6 𝑥𝑖 − 𝑥𝑖−1 
 𝑥𝑖 − 𝑥 3 +

𝑓𝑖
″  𝑥𝑖 

6 𝑥𝑖 − 𝑥𝑖−1 
 𝑥 − 𝑥𝑖−1 

3 + 

 
𝑓 𝑥𝑖−1 

 𝑥𝑖 − 𝑥𝑖−1 
−

𝑓″  𝑥𝑖−1  𝑥𝑖 − 𝑥𝑖−1 

6
  𝑥𝑖 − 𝑥 

+  
𝑓 𝑥𝑖 

 𝑥𝑖 − 𝑥𝑖−1 
−

𝑓″  𝑥𝑖  𝑥𝑖 − 𝑥𝑖−1 

6
  𝑥 − 𝑥𝑖−1  

By substitution in that formula at one and two, the following results will be provided. 

𝑓1 𝑥 = −0.444 𝑥 − 1 3 − 1.6667 2.5 − 𝑥 + 4.667(𝑥 − 1) − − − − 1        1 ≤ 𝑥 ≤ 2.5 

𝑓2 𝑥 = −0.444 4 − 𝑥 3 + 4.667 4 − 𝑥 + 5 𝑥 − 2.5 − − − − 2        2.5 ≤ 𝑥 ≤ 4 

⇒ 𝒇𝟐 𝟐. 𝟓 = 𝟓. 𝟓 

𝒇𝟐 𝟑 = 𝟒. 𝟐𝟐𝟑 = 𝒇 𝟑    𝒐. 𝒌 
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Solution:-  

a) The slope is a1 and a0 is the intercept. n=8;  

a1 =
𝑛 𝑥𝑖𝑦𝑖 −  𝑥𝑖  𝑦𝑖

𝑛 𝑥𝑖
2 − ( 𝑥𝑖)

2 ;  a0 = y − a1x  

 𝑥𝑖 = 37; 𝑦𝑖 = 22.1;  𝑥𝑖𝑦𝑖 = 75.2;  𝑥𝑖
2 = 221; 

x =
 𝑥𝑖

𝑛
= 4.625; y =

 𝑦𝑖

𝑛
= 2.7625 

𝐚𝟏 =
8 ∗ 75.2 − 37 ∗ 22.1

8 ∗ 221 − (37)2
= −𝟎. 𝟓𝟒𝟏𝟔, 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆; 

 𝐚𝟎 = 2.7625 + 0.5416 ∗ 4.625 = 𝟓. 𝟐𝟔𝟕𝟒, 𝐭𝐡𝐞 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭 

 

b) The standard errors:- 

Sr =  𝑒𝑖
2

𝑛

𝑖=1

=  (𝑦𝑖 − 𝑎0 − 𝑎1𝑥𝑖)
2

𝑛

𝑖=1

 

Sy/x =  
𝑠𝑟

𝑛 − 2
   ; 𝑏𝑦 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑤𝑖𝑡 𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒𝑠, ⇒ Sr = 105.6 

 Sy/x = 4.19      , 𝑖𝑔 𝑣𝑎𝑙𝑢𝑒. 


