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NUMERICAL METHODS AND LINEAR PROGRAMMING 

UNIT-III 

TWO MARKS AND ASSIGNMENT QUESTIONS 

1. Define finite differences. 
Solution : 
 The first differences of ��are denoted by  ��. 
That is  ��� � �� � �� 
 ��� � �� � �� ��� � �	 � ��
 � ��� 
... ��
�� � �
 � �
�� ������������������ � ���� � ������� � ���� � ��� � ��� � ��� 

���� � ������� � ���� � ��� � ��� � ��� 

���
�� � �����
��� � ���
 � �
��� � ��� � ��� 

2. Define forward difference operator  �. 
Solution: 
Consider the arguments  ��
 �� � �
 �� � ��
�� � 
 �� � �� �� � �� ���� � �� ���	 � �� �  � � ��is called interval of differencing. 
The forward difference operator  �  is defined as ����� � ��� � �� � ���� ������ � �!�����" � ��!��� � �� � ����" ������ � �� � ����� � !��� � ��� � ��� � ��" � !��� � �� � ����" 

=��� � ��� � ���� � �� � ���� 
And so on. 

3. Define backward difference operator  #. 
Solution: 
The forward difference operator $  is defined as $���� � ���� �� ��� � �� $����� � $!$����" � $�!���� � ��� � ��" ��$���� � $��� � �� � !���� � ��� � ��" � !��� � �� � ��� � ���" 

=���� � ���� � �� � ��� � ��� 
4. Form the forward difference table. 

Solution: 
The finite forward differences of a function are represented bythe table  
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5.  Form the backward difference table. 

Solution: 
The finite backward differences of a function are represented bythe table  

  �� �� $�� $��� $	�� $%� � $&�� $'��
��� ���  $�� 
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6. Define Central differnce operator (. 

Solution: 
The central difference operator )  is defined as  

)���� � � *� � ��+�� � *� � ��+ ,������)�- � �-./� �0 �-�/� 

7. Define Shiffting or Displacement or Translation operator 1. 
Solution : 
The Shiffting or Displacement or Translation operator 2 is defined by 
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2���� � ��� � �����,������2�- � �-./ 
Also   2�� � ��
���2�� � �	
 ������� 2��- � 2�2�-� � 2��- � ��� � �-././ � �-.�/ 3334����2
�- � �-.
/����,����2
���� � ��� � ��� 

8. Define Inverse  operator 1�5. 
Solution : 
The Inverse operator 2�� is defined by 2������ � ��� � �����,������2���- � �-�/ 2�6�- � �-�6/����,����2�
���� � ��� � ��� 

9. What are the properties of operators. 
Solution : 
(a).   The operators �
 $
 )
 2 are all linear operators. 
      Proof:     �!7���� � 8����" � 97!��� � �� � 8��� � ��" � 8!���� � ����": � 97!��� � �� � ����" � 8!��� � �� � ����": �!7���� � 8����" � 7������ � 8����� 
Hence  � is linear operator. 

Case : 1       Put  7 � 8 � ;
  we get     �!���� � ����" � ����� � ����� 
Case : 1       Put  8 � <
   we get     �!7����" � 7������ 

(b).   The operator is distributive over addition. 
 �=�
���� � �=.
���� � �
�=����. 

10. Find the relation between the operators  ����>?@���1. 
Solution : 
We know that    ����� � ��� � �� � ���� � 2���� � ���� ����� � ����!2 � ;" �� 1 � 5�����AB�����1 � 5 � � 

11. Find the relation between the operators  #���>?@���1. 
Solution : 
We know that    $���� � ���� � ��� � �� � ���� � 2������ $���� � ����!; � 2��" # � 5 � 1�5����AB�����1�5 � 5 � #���CD����E � �5 � #��5 

12. Find the relation between the operators  1���>?@���(. 
Solution : 

We know that    )���� � � F� � /�G � � F� � /�G � 2������ � 2������� 
)���� � ���� H2�� � 2��� I 

( � 15J � 1�5J  
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K3�,������( � 15J15J �H1
5J � 1�5J I � 15J �L15J15J �� �

1�5J
15J M 

� 15J�N5�0�1�5O � 15J�# 

( � 15J��# 

K��������( � 1�5J1�5J �H1
5J � 1�5J I � 1�5J �L 15J1�5J �� �

1�5J
1�5J M 

� 15J�!1�0 5" � 1�5J �� 

( � 1�5J ��� 
 

13. Find the general term of the sequence  J
 P
 JQ
 RS
 5JR
 J5Talso find the TUV term. 
Solution : 
 
To find general :   

W.k.t   �
 � �� � �W������ � �W������� � �W	���	�� � �W%���%�� � �����
�� 

� �� � ������ � ��� � ;��X ������ � ��� � ;��� � ��YX ���	�� � ��� � ;��� � ���� � Y�ZX ���%��� �����
�� 

� � � ����[� � ��� � ;�� ��;� � ��� � ;��� � ��YX ��\ � ��� � ;��� � ���� � Y�ZX ��< �  � 

� � � ����[� � ��� � ���\ � ��� � ���� � �� � � � [� � \�� � \� � �	 � Y�� � �� �
 � �	 � Y�� � Y� � � 
To find []/ term :    Put � � \� �' � \	 � Y�\�� � Y�\� � � � YZZ 

14. Prove that  1# � �� #E. 
Proff: �2^����� � 2_$`�a�b � 2!���� � ��� � ��" � 2���� � 2��� � �� � ��� � �� � ��� � � � �� � ��� � �� � ���� 2^���� � ����� 
Hence  2$� �. 
Also     $c�`�a� � $���� � �� � ��� � �� � ��� � � � �� � ��� � �� � ���� � ����� ^2���� � ����� 
Hence  $c � �.      There fore   2$� $c � �. 
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15. Prove that  (15J � �. 
Proff: 

*)2��+�- � ) *2����-+ � ) *��-./�+ � H2�� � 2��� I *��-./�+ � *2����-./� � 2��� �-./�+ � �-./�./� � �-./��/� 

� �-./ � �-  

*)2��+�- � ��- 

Hence  )2de � �. 
16. Prove that  #�� � � # � (J. 

Proff: $�� �; � 2����2 � ;� � 2 � 2��2 � ; � 2�� � 2 � ; � ; � 2�� � 2 � 2�� � � 

� H2�� � 2��� I������������� 
#�� (J � � $� �c � ;� � �; � c��� � 2 � 2�� � � 

� H2�� � 2��� I������������� 
� � # � (J 

17. Prove that  
5J �(J � (f5 � (Jg � �. 

Proff: 

;��)� � )h; � )�Z � )� L) � �hZ � )�Z M 
� )� H) � ��iZ � )�I 

� )� L) � hZ � *2�� � 2��� +�M 
� )� j) � iZ � �2 � 2�� � �2��k � )� j) � i2 � 2�� � �k 
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� )� L) � h*2�� � 2��� +�M 
� )� H*2�� � 2��� + � *2�� � 2��� +I � )� H��2��I � *2�� � 2��� + H�2��I � 2���2�� � 2��� �2�� � 2 � 2� 

;��)� � )h; � )�Z � 2 � ; � � 

18. Prove that  �5 � ���5 � #� � l. 
Proff: �; � ���; � $� � 2 m 2�� � n 

19. State Gregory-Newton’s forwadr interpolation formula (or) Mewton’s forward difference 
formula. 
Solution : 
The Newton’s forwad interpolation formula for ���� is defined by 

���� � �� � o;X ��� � o�o � ;��X ���� � o�o � ;��o � ��YX �	�� � o�o � ;��o � ���o � Y�ZX �%����� 
p������o � � � ���  

This formula is used to find the values of ��� nearer to the begining  value of the table. 
 

20. State Gregory-Newton’s backward interpolation formula (or) Mewton’s backward difference 
formula. 
Solution : 
The Newton’s backward interpolation formula for ���� is defined by 

���� � �
 � q;X $�
 � q�q � ;��X $��
 � q�q � ;��q � ��YX $	�

� q�q � ;��q � ���q � Y�ZX $%�
��� 

p������q � � � �
�  

This formula is used to find the values of ��� nearer to the ending value of the table. 
21. State Gauss’s  forwad interpolation formula. 

Solution : 
The Gauss’s  forwad interpolation formula for ���� is defined by ���� � �� � Fo;G��� � Fo�G����� � Fo � ;Y G�	��� � Fo � ;Z G�%������ 
p������o � � � ���  

This formula can be used only when o lies between  <����7�����;. 
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22. State Gauss’s  Backward  interpolation formula. 
Solution : 
The Gauss’s  backwad interpolation formula for ���� is defined by ���� � �� � Fo;G���� � Fo � ;� G����� � Fo � ;Y G�	��� � Fo � �Z G�%������ 
p������o � � � ���  

This formula can be used only when o lies between  �;����7�����<. 
23. State Bessel’s formula. 

Solution : 
The bessel’s  formula for ���� is defined by 

���� � �� � *�� � ��� + � *o � ;�+��� � Ho�o � ;���X I r����� � ����� s
� LFo � ;�Go�o � ;�YX M �	��� � t�o � ;�o�o � ;��o � ��ZX u r�%��� � �%���� s��� 

p������o � � � ���  

24. State Laplace-Everett  formula. 
Solution : 
The Laplace-Everett  formula for ���� is defined by 

���� � tv��� � v�v� � ;��YX ����� � v�v� � ;���v� � ���wX �%��� � u � 

���������������to��� � o�o� � ;��YX ���� � o�o� � ;���o� � ���wX �%��� � u 
p������o � � � ��� ����7������v � ; � o� 
 

PART-B 

1. Find the values of ���7x���� � �;��[��� � �y  from the following data. 

z� �<� �Y� �\� �{�|� <�YZ�<� <�Y{<[� <�ZYyZ� <�ZyZy�
2. The population of a town is as follows. 

Year� 1941� 1951� 1961� 1971� 1981� 1991�
Population� 20� 24� 29� 36� 46� 51�

Estimate the population increase during the period   ;{Z\��}��;{[\. 

3. From the following table find  ~���7x��� � ZY���}���� � yZ. 

z� Z<� w<� \<� [<� y<� {<�~� ;yZ� �<Z� ��\� �w<� �[\� Y<Z�
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4.  Find a polynomial of degree four which takes the values 

z� �� Z� \� y� ;<��� <� <� ;� <� <�
 

5. If  �;�w<< � ;;;�y<Y
����;�w;< � ;;;�yZy
����;�w�< � ;;;�y{�
����;�wY< � ;;;�{Y[
 
     ���������;�w;\  by Gauss’s backward  & forward formula. 

6. Using the following table, apply Gauss’s forward and backward formula to get  ��Y�[w�  
z� ��w� Y�<� Y�w� Z�<� Z�w� w�<������ �Z�;Zw� ���<ZY� �<���w� ;y�\ZZ� ;[��\�� ;\�<Z[�

7.  The population of a town is as follows. 

Year� 1911� 1921� 1931� 1941� 1951�
Population� 15� 20� 27� 39� 52�

           Estimate the population increase during the period   ;{�\. 

8.  Using Gauss forward formula to get  �	� given that   ��� � ;y�Z[<y
�����& � ;[�y;ZZ
��� 
��������� � ;[�;<[<
����		 � ;\�YZY�
����	� � ;w�w;wZ. 

9.  From the following table, estimate  ���'%%%  correct to five decimal places using   

(i). Bessel’s Formula  (ii). Laplace’s formula. 

z� <�\;� <�\�� <�\Y� <�\Z� <�\w� <�\\� <�\[��-� ;�yZ<ZY;� ;�ywy{�y� ;�y[[\;<� ;�y{\Zy;� ;�{;wwZ;� ;�{YZ[{�� ;�{wZ�Y[�
10.  The following table gives the values of the probability integral  ���� � ���� ���ee-� �� for certain values       

of  ���Find the value of this integral when  � � <�wZY[ using  (i). Bessel’s formula   (ii) Evrett’s formula.   

z� 0.51� 0.52� 0.53� 0.54� 0.55� 0.56� 0.57�� � ����� 0.5292437� 0.5378987� 0.5464641� 0.55549392� 0.5633233� 0.5716157� 0.5798158�
11.  From the following table, find  ��YZ� using Everett’s formula, Bessel’s formula. 

z� �<� �w� Y<� Yw� Z<������ ;;�Z\{{� ;��[yYZ� ;Y�[Z\y� ;Z�Z{y�� ;w�<Z\Y�
12.  From the following table, find  ��� ;\� , 

z� <�� w�� ;<�� ;w�� �<�� �w�� Y<������� <�<� <�<y[w� <�;[\Y� <��\[{� <�Y\Z<� <�Z\\Y� <�w[[Z�
13.  From the following table, estimate  ��YY[�w� by proper formula, 

z� Y;<� Y�<� YY<� YZ<� Yw<� Y\<������ ��Z{;Y\;[� ��w<w;w<<� ��w;yw;Y{� ��wY;Z[y{� ��wZZ<\y<� ��ww\Y<�w�
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14. Estimate the production of the year  ;{\Z���}���;{\\   fom the following table 

��7�� ;{\;� ;{\�� ;{\Y� ;{\Z� ;{\w� ;{\\� ;{\[���,�o�x�,�� �<<� ��<� �\<� �� Yw<� �� ZY<�
15. Find the missing term in the following  

z� ;� �� Y� Z� w� \� [��� �� Z� y� �� Y�� \Z� ;�y�
16.  Find  �'  if  �� � {
 �� � ;y
 �� � �<
 �	 � �Z  given that the third differences are constants. 

17.  First the first term of the series whoose second and subsequent terms are  y
 Y
 <
 �;
 <
 ��. 
18.  Find  ����  from the table below. Also find  ��[�. 
19.  Find the  []/ term of the sequence  �
 {
 �y
 \w
 ;�\
 �;[   and also find the general term. 

20.  Find the sixth term of the sequence   y
 ;�
 ;{
 �{
 Z�
��� 
 

 
 


