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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 
   (2) ¸Ûó©ýÛéïõ ¸ÛóÊ¶Û¾ÛÛ× (e) ½ÛÛ•Û ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 
   (3) ¸Ûó©ýÛéïõ ¸ÛóÊ¶Û¾ÛÛ× (a), (b), (c) …¶Ûé (d) ¾ÛÛ×¬Ûà •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 
   (4) ¸Ûó©ýÛéïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û 14 ™öé. 

 
1. (a) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ÍÛÛ¸Ûé“Û ªÛäÜ¤ø …¶Ûé ÍÛÛ¸Ûé“Û ¸ÛóÜ©ÛÉÛ©Û ªÛäÜ¤ø. f(x) = x4 + 5x ¾ÛÛ¤éø x = 1.8 …Û•ÛÇ 

f(x)¶Ûà •Û¨Û©ÛÁõà¾ÛÛ× ÍÛÛ¸Ûé“Û ¸ÛóÜ©ÛÉÛ©Û ªÛäÜ¤ø ¾ÛéÇÈÛÛé. šýÛÛ× x ¶Ûà •Û¨Û©ÛÁõà¾ÛÛ× 0.101 ªÛäÜ¤ø …Û¸ÛéÅÛ ™öé. 
 (b) ÍÛÛÜ¼Û©Û ïõÁõÛé : Δn + 1 f(x0) ~~ hn + 1 f n + 1 (x0) …¶Ûé ¼Û©ÛÛÈÛÛé ïéõ f(4) = f(3) + Δ f(2) + Δ2 f(1) 

+ Δ3 f(1). 
 (c) 11x3 – 7x2 – 4x + 9¶Ûé ’õ¾Û•ÛäÜ¨Û©Û ÍÛ×ïéõ©Û ÜÅÛÜ¸Û (Factorial notation)¾ÛÛ× þùÉÛÛÙÈÛÛé ©Û¬ÛÛ ©Ûé¶ÛÛ× 

©ÛºõÛÈÛ©ÛÛé ¸Û¨Û …Û›÷ Í¸ÛÄõ¸Û¾ÛÛ× þùÉÛÛÙÈÛÛé, …×©ÛÁõÛÅÛÛé¶ÛÛé ©ÛºõÛÈÛ©Û 1 …éïõ¾Û ÅÛÛé. 
 (d) ©ÛºõÛÈÛ©Û ïõÅÛ¶Û¶Ûä× ¾ÛæÇ½Ûæ©Û ¸Ûó¾ÛéýÛ ÅÛ”Ûà …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 
 (e) (i) h = 1 ¾ÛÛ¤éø Δx(2x – 3)¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 
  (ii) ÍÛÛÜ¼Û©Û ïõÁõÛé : Δ∇ = Δ – ∇ 
 

2. (a) •ÛÛñÍÛ¶Ûä× …•Ûó …×©ÛÈÛëÉÛ¶Û ÍÛæªÛ G1(x) ©ÛÛÁõÈÛÛé. 

 (b) ÜÈÛµÛéýÛ f(x) = 3x[3] – 7x + 2 ¾ÛÛ¤éø f(2, 0, –1, 1) ¾ÛéÇÈÛÛé. 
 (c) …Û¸ÛéÅÛ ïõÛé¥øÛ ¸ÛÁõ¬Ûà ýÛÛé•ýÛ …×©ÛÈÛëÉÛ¶Û ÍÛæªÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé f(1.37) ¾ÛéÇÈÛÛé : 

x 1.0 1.1 1.2 1.3 1.4 
f(x) 2.015 2.410 2.921 3.641 4.197 

 (d) ÍÛÛÜ¼Û©Û ïõÁõÛé : ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û Ðéü¥øÇ ÅÛÛ•ÛóÛ×œ÷ýÛ ÜÈÛµÛéýÛÛé¶ÛÛ ÍÈÛÄõ¸Û …ïõ¼Û×µÛ (¼ÛþùÅÛÛ©ÛÛ ¶Û¬Ûà) ÁõÐéü 
™öé. 

 (e) (i) ›÷é Ý¼Ûþäù…Ûé¶ÛÛ  x-ýÛÛ¾Û¶ÛÛ ©ÛºõÛÈÛ©Û ¼ÛþùÅÛÛ©ÛÛ× ÐüÛéýÛ ©ÛéÈÛÛ× Ý¼Ûþäù…Ûé¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ¼ÛÐäü¸Ûþùà 
x¾ÛÛ×  ¾ÛéÇÈÛÈÛÛ ïõýÛÛ ÍÛæªÛ¶ÛÛé (Áõà©Û¶ÛÛé) Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛýÛ ? 

  (ii) …×©ÛÈÛëÉÛ¶Û Áõà©ÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé ïéõ ›÷é x¶ÛÛ× …ÍÛ¾ÛÛ¶Û …×©ÛÁõÛÅÛÛé ¾ÛÛ¤éø ÈÛ¸ÛÁõÛýÛ ™öé. 
 

3. (a) •ÛÛñÍÛ-ÜÅÛ›÷é¶¦øÁõ¶Ûä× ÈýÛÛ¸Ûïõ “ÛéªÛºõÇ¶Ûä× (îÈÛÛñ¦Öéø˜ÛÁõ) ÍÛ×”ýÛÛ©¾Ûïõ ÍÛ×ïõÅÛ¶Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

 (b) 
⌡⎮
⌠

0

1
dx

1 + x2 ; šýÛÛ× n = 12 ¶Ûà •Û¨Û©ÛÁõà ÜÍÛ¾¸ÛÍÛ¶Û¶ÛÛ …éïõ-©Ûè©ýÛÛ×ÉÛ ÍÛæªÛ¶Ûà ¾Ûþùþù¬Ûà ïõÁõÛé. 
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 (c) ¸Ûó˜ÛÜÅÛ©Û ÍÛ×ïéõ©ÛÛé¾ÛÛ× ÍÛæªÛÛé ©ÛÛÁõÈÛÛé : 

  ⎝⎜
⎛

⎠⎟
⎞dy

dx x = x0
 = 

1
h ⎣⎢

⎡
⎦⎥
⎤

Δ – 
Δ2

2  + 
Δ3

3  – 
Δ4

4  + ....... y0 …¶Ûé 

  
⎝
⎜
⎛

⎠
⎟
⎞d2y

dx2 x = x0
 = 

1
h2 ⎣⎢

⎡
⎦⎥
⎤Δ2 – Δ3 + 

11
12 Δ4 – 

5
6Δ5 +  ....... y0 

 (d) …Û¸ÛéÅÛ ïõÛé¥øÛ ¸ÛÁõ¬Ûà f'(1) …¶Ûé f"(1) ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé : 

x 1 2 3 4 5 6 
f(x) 1 3 7 13 21 31 

 (e) (i) ÈÛ¨ÛÙÈÛÛé : ÍÛ×”ýÛÛ©¾Ûïõ ÜÈÛïõÅÛ¶Û 
  (ii) ÍÛ×”ýÛÛ©¾Ûïõ ÍÛ×ïõÅÛ¶Û¶Ûà ïõÛéˆ¸Û¨Û ¼Ûé Áõà©ÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 
 
4. (a) ÍÛ¾ÛàïõÁõ¨Û f(x) = 0 ¶Ûä× …éïõ …×þùÛÜ›÷©Û ¼Ûà›÷ ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà Ü¾Û¬ýÛÛ-Í¬ÛÛ¶Û¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 

 (b) 3 N …¶Ûé 
1
N ¶Ûà •Û¨Û©ÛÁõà ¾ÛÛ¤éø ÈýÛÛ¸Ûïõ ¸ÛÁ×õ¸ÛÁõà©Û ÍÛæªÛ ©ÛÛÁõÈÛÛé ©Û¬ÛÛ 3 45.64 …¶Ûé 

1
12.07 •Û¨ÛÛé. 

 (c) ýÛæˆÅÛÁõ¶Ûà ÜÈÛïõÜÍÛ©Û Áõà©Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà, h = 0.01 ÅÛˆ 
dy
dx = y + x2 šýÛÛ× y(0) = 1 ¾ÛÛ¤éø 

y(0.02) ¶Ûà •Û¨Û©ÛÁõà þùÉÛÛ×ÉÛ¶ÛÛ× ªÛ¨Û ˜ÛÛé‘õÍÛ Í¬ÛÛ¶Û ÍÛäµÛà ïõÁõÛé. 

 (d) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 
dy
dx = xy ; y(0.3) = 1.1 ¸ÛÁõ¬Ûà Á×õ•ÛÛ-ïäõ«ÛÛ¶Ûà Áõà©Ûé y(0.6)¶Ûà •Û¨Û©ÛÁõà þùÉÛÛ×ÉÛ¶ÛÛ 

5-Í¬ÛÛ¶Û ÍÛäµÛà ïõÁõÛé, šýÛÛ× h = 0.3. 

 (e) (i) ¼Ûà›÷•ÛÜ¨Û©ÛàýÛ ÍÛ¾ÛàïõÁõ¨Û¶Ûä× …éïõ ¼Ûà›÷ ¾ÛéÇÈÛÈÛÛ¶Ûà ïõÛéˆ¸Û¨Û ¼Ûé Áõà©ÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 
  (ii) …éïõ ïõ“ÛÛ¶ÛÛ× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ× ÍÛ×”ýÛÛ©¾Ûïõ ŠïéõÅÛ¶Ûà ¼Ûé Áõà©ÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 
 
5. (a) ›ÛÜÅÛïõÛ <L, ∗, ⊕> ”Û×¦øàýÛ ’õ¾Û ≤ ¾ÛÛ¤éø ¼Û©ÛÛÈÛÛé ïéõ a ≤ b ⇔ a ∗ b = a ⇔ a ⊕ b = b ; ∀ a, b ∈ L. 
 (b) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ”Û×¦øàýÛ ’õÜ¾Ûïõ •Û¨Û (poset) ÍÛ×¼Û×µÛ R …é L ¸ÛÁõ aRb ⇔ a ∗ b = a ; a, b ∈ L 

ÈÛ¦éø ÈýÛÛ”ýÛÛÜýÛ©Û ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ R …é L ¸ÛÁõ ”Û×¦øàýÛ ’õÜ¾Ûïõ ÍÛ×¼Û×µÛ ™öé. 
 (c) ¼Û©ÛÛÈÛÛé ïéõ +S30, D, …é ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ™öé ©Û¬ÛÛ ¸Ûó©ýÛéïõ –Û¤øïõ¶ÛÛ× ¸ÛæÁõïõ –Û¤øïõ ÅÛ”ÛÛé. 

 (d) ¼ÛäÅÛàýÛ ÍÈÛÄõ¸Û x1 ⊕ x '
2 ¶ÛÛé •Ûä¨ÛÛïõÛÁõÛé¶ÛÛ× ÍÛÁõÈÛÛÇÛ ©ÛÁõàïéõ 3-˜ÛÅÛÛé¾ÛÛ× þùÉÛÛÙÈÛÛé. 

 (e) (i) +S90, D, ¶Ûà Ðéü¡ö …ÛïèõÜ©Û þùÛéÁõÛé. 

  (ii) ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û¾ÛÛ× ¦øà'-¾ÛÛé•ÛÙ¶Û¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

___________ 
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Instructions : (1) All the questions are compulsory. 
    (2) In each question, (e) is of short questions and is compulsory. 
    (3) Attempt any two from (a), (b), (c) and (d) in each question. 
    (4) Each question is of 14 marks. 

 
1. (a) Define : Relative error and Relative Percentage error. Compute relative percentage 

error in f(x) at x = 1.8 if the error in x = 0.101, where f(x) = x4 + 5x. 
 (b) Prove that Δn + 1 f(x0) ~~ hn + 1 f n + 1 (x0) and show that f(4) = f(3) + Δf(2) + Δ2f(1)     

+ Δ3f(1). 
 (c) Express 11x3 – 7x2 – 4x + 9 in factorial notation, hence, obtain its differences in the 

factorial notation, the interval of differencing being unity. 
 (d) State and prove the fundamental theorem of the difference calculus. 
 (e) (i) If h = 1 then find the value of Δx(2x – 3). 
  (ii) Prove that Δ∇ = Δ – ∇ 
 

2. (a) Derive Gauss forward formula G1(x). 

 (b) Evaluate f(2, 0, –1, 1) from the function f(x) = 3x[3] – 7x + 2. 
 (c) Use suitable interpolation formula to compute f(1.37) from the data : 

x 1.0 1.1 1.2 1.3 1.4 
f(x) 2.015 2.410 2.921 3.641 4.197 

 (d) Prove : The form of Lagrangean functions remain invariant under linear 
transformation. 

 (e) (i) Which formula is applicable to find the polynomial in x passing through the 
points, x-coordinate is unequispaced ? 

  (ii) Give the names of interpolation methods for unequispaced arguments. 
 

3. (a) Drive Gauss-Legendre general qudrature formula for the Numerical Integration. 

 (b) Use Simpson’s one-third rule to compute 
⌡⎮
⌠

0

1
1

1 + x2 dx taking n = 12. 
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 (c) In usual notations derive the formulae : 

  ⎝⎜
⎛

⎠⎟
⎞dy

dx x = x0
 = 

1
h ⎣⎢

⎡
⎦⎥
⎤

Δ – 
Δ2

2  + 
Δ3

3  – 
Δ4

4  + ....... y0 & 

  
⎝
⎜
⎛

⎠
⎟
⎞d2y

dx2 x = x0
 = 

1
h2 ⎣⎢

⎡
⎦⎥
⎤Δ2 – Δ3 + 

11
12 Δ4 – 

5
6Δ5 +  ....... y0 

 (d) Compute f'(1) and f"(1) from the given data table : 

x 1 2 3 4 5 6 
f(x) 1 3 7 13 21 31 

 (e) (i) Explain : Numerical Differentiation. 
  (ii) State names of any two Numerical Integration methods. 
 
4. (a) Explain : False position method to approximate one real root of the given equation 

f(x) = 0. 

 (b) Derive general iterative formulae to compute 3 N and 
1
N, hence compute 3 45.64 

and 
1

12.07 . 

 (c) Use Euler’s modified method to compute y(0.02), correct to 3-decimal places, 

taking step length h = 0.01 from the differential equation 
dy
dx = y + x2 when y(0) = 1. 

 (d) Compute y(0.6), by Runge-Kutta method from the differential equation 
dy
dx = xy ;  

  y(0.3) = 1.1 taking h = 0.3, correct to 5-decimal places. 

 (e) (i) Give the name of any two methods to compute one root of Algebraic 
equation. 

  (ii) Give the name of any two methods to compute the numerical solution of 
ordinary differential equation of first order. 

 
5. (a) In the lattice <L, ∗, ⊕> with partial ordering ≤ show that 
   a ≤ b ⇔ a ∗ b = a ⇔ a ⊕ b = b for every ∀ a, b ∈ L. 
 (b) Define partially ordered set. Define a relation R on L as follows : 
   aRb ⇔ a ∗ b = a ; a, b ∈ L. Prove that R is a partial order relation on L. 
 (c) Show that +S30, D, is a Boolean algebra, also write the complement of each of its 

element. 
 (d) Express the Boolean expression x1 ⊕ x '

2 as the sum of products canonical form in 
3-variables. 

 (e) (i) Draw Hasse diagram of the lattice +S90, D,. Where D is the relation ‘divides’. 
  (ii) In a Boolean algebra state De’Morgan’s law. 

___________ 
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Instructions : (1) Each question is compulsory. 

   (2) All questions carry equal marks. 

   (3) Use of scientific calculator is allowed but not programmable. 

 

1. (a) Write an algorithm and a program to find n Fibonacci Numbers. 6 

      OR 
  Write an algorithm and a program to count and to find the sum of all the integers 

between 1 to 500, which are divisible by 7. 

 (b) Write an algorithm and a program to sort the given n positive integers in to 
descending order.  6 

      OR 
  Write a program to display : 

  (i) A sum of first n positive integers without using formula n(n + 1)/2. 

  (ii) To find a factorial of given integer n. 

 (c) State whether the following statements are true or false with reason : 2 

  (1) The purpose of the header file <stdio.h> is to use the standard mathematical 
functions. 

  (2) Every line in a C program must end with a semicolon. 

 

2. (a) (i) Obtain relation between difference operator Δ and D⎝⎜
⎛

⎠⎟
⎞= 

d
dx  of differential 

calculus. 

  (ii) Prove that Δ ⋅ ∇ = Δ – ∇. 6 

    OR 

  Prove that Δn x(n) = n! hn. 
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 (b) Express the polynomial in factorial (pseudo power) notation : 6 

  p(x) = 11x4 + 5x3 + 2x2 + x – 15 

    OR 
  Find the missing entries of the following table : 

x 1 2 3 4 5 6 

f(x) 4 ––– 14 22 ––– 44 

 (c) Give answer of the following short questions : 2 

  (1) Define : Relative Error. 

  (2) Define : Percentage Error. 

 
3. (a) Attempt any two :  12 

  (1) State and prove Stirling’s interpolation formula. 

  (2) State and prove Newton’s divided difference interpolation formula. 

  (3) Using an inverse interpolation formula find a real root of the equation                  
x2 – sin x = 0. 

 (b) Give answer of the following short questions : 2 

  (1) Write Newton Gregory forward interpolation formula. 

  (2) If p(0) = 1, p(1) = 0, p(2) = 1, p(3) = 10 then form forward difference table. 

 
4. (a) State and prove Euler-maclaurin summation formula. 6 

    OR 

  State and prove Simpson’s one-third rule. 

 (b) Find f '(2) and f "(2) using appropriate interpolation formula. 6 

x –2 –1 0 1 2 

f(x) 31 5 1 1 11 

     OR 

  Evaluate ⌡⎮
⌠

0

1
.
. 1 – x3 dx by using Trapezoidal rule taking six equal intervals correct 

upto two decimal places. 

 (c) Give answer of the following short questions : 2 



5. Answer any three :  14 

 (a) State the Newton Raphson’s formula to obtain real root of an equation. Using this 

find the iterative formulae to find N and 
1
N

 for a positive real number N. 

 (b) Discuss the Picard’s method to find the numerical solution of the differential 

equation 
dy
dx = f(x, y) with the initial condition y(x0) = y0. 

 (c) Using bisection method find a real root of equation x3 + 3x2 + 2x + 1 = 0 correct to 
two decimal digits in the interval (–1, 0). 

 (d) Given 
dy
dx = x + y, y(0) = 1, use Euler’s modified method to find y(0, 1). 

 (e) Discuss the method of false position to obtain a real root of an equation. 
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