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Data Structure and Algorithms 

Definitions: 

Data: 

Data means value or set of values.  

Eg:34          12/01/1965 

Entity: 

An entity is one that has certain attributes and which may assign values 

Eg; Employee in n organization 

Entity: Employee 

Attributes : Name  DOB  SEX Designation 

Values        : Ravi  30/12/61 M Director 

Information: 

 The term information is used for data with its attributes. Information can be defined as 

meaningful data or processed data. 

Eg:  Data   Meaning 

        34    Age of person 

        Pascal   Nick name of person 

Data type: 

 A data type is a term which refers to the kind of data that may appear in computation 

 Data  Data type 

 34  Numeric 

 12/01/1965 Date 

 ISBN 81-203 Alphanumeric 

Built in data type: 

 Every programming language there is a set of data types called in built in data types. 

 Eg: int, float, char, double 

Advantages of using built in data type: 

1.How to store a value for that variable 
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2.What are the different operations possible on that type of data 

3.What amount of memory is required to store etc 

 All these things are taken care by the compiler or runtime system manager. 

Abstract data type 

 When an application requires a special kind of data which is not available as built in data 

type then it is the programmer’s burden to implement own kind of data. 

 Programmer has to give more effort regarding 

1. how to store value for that data? 

2. What are the operations that meaningfully manipulate variables of that kind of data? 

3. Amount of memory require to store for variable 

Programmers create own data type called Abstract Data Type also known s user defined 

data type. 

What is data structure? 

Data Structure is data organization, management and storage format that enables efficient 

access and modification. 

It is collection of data values, the relationships among them and the functions or 

operations that can be applied to the data. 

Definition 

 A data structure D is triplet, that is D= (D, F, A) where D is a set of data objects, F is set of 

functions and A is a set of rules to implement the functions. 

Domain (D) : range of values that the data may have 

  D= (0,+-1,+-2…….) 

Function (F)  : set of operations which may  legally applied to elements of data objects. 

  F=(+,-,*,/,%) 

Axioms(A) : set of rules with which the different operation belongs to F actually can be 

implemented.  

  A= (A set of binary arithmetic to perform addition, subtraction, 

multiplication, division, modulo operations) 

 

Classic data structure: 

 Some data structure which are frequently used almost in all applications areas and 

with the help of which almost all complex data structures can be constructed. These data 

structures are known as classic data structure. It can be divided into two types 

     

Data structure 

 

  Linear     Non -Linear 

 

Array   Linked list   Stack   Queue   Trees    Graph     Tables    Sets 
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 In liner data structure, all the elements form a sequence or maintain a liner ordering. 

 In non-linear data structure, no such sequence,  all elements re distributed over a plane. 

Stack: 

➢ Stack is an abstract Data Type (ABT). 

➢ A stack is a basic data structure that can be logically thought of as a linear 

structure. 

➢ It can be represented by real physical stack, where insertion and deletion of items 

takes place at one end called top of the stack. 

➢ It is also referred as LIFO(Last-In-First-Out). 

Given a stack S=(a1,a2,….an) 

 a1 is the bottommost element. 

 ai is on top of element ai-1, 1≤ i < n 

E          Top 

D  

C  

B  

A  

The last element to be inserted into the stack will be the first to be removed. 

Operations: 

CREATE(S) - which creates S as an empty stack. 

ADD(i,S) - which inserts the element I onto the stack S and returns the new stack 

DELETE(S) -which removes the top element of stack S and returns the new stack. 

TOP(S) -which returns the top element of stack S. 

ISEMTS(S) - which returns true if S is empty else false. 

Structure of stack: 

Structure STACK (item) 

Declare CREATE ( ) → STACK 
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  ADD (item , stack) →Stack 

  DELETE (stack) →stack 

  TOP (stack) →item 

  ISEMTS (stack) → Boolean 

 for all S Ɛ Stack , I Ɛ item let 

  ISEMTS(CREATE) := true 

  ISEMTS(ADD(I,S)) := false 

  DELETE(CREATE) :=error 

  DELETE(ADD(I,s)) := s 

  TOP(CREATE) := error 

  TOP(ADD(I,s)) := I 

 end 

End stack 

Procedures: 

1.Procedure ADD (item,STACK,n,top) 

// insert item into the stack of maximum size n;top is the number of elements currently in 

stack// 

If top ≥ n then call STACK_FULL 

top   top + 1 

STACK (top)  item 

End ADD 

2.Procedure DELETE (item,STACK,top) 

//removes the top element of STACK and stores it in item unless STACK is empty// 

If top ≤ 0 then call STACK_EMPTY 

item  STACK (top) 

top  top-1 

End DELETE 

           ******************* 
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QUEUE 

➢ FIFO – First In First Out 

➢ Queue have two distinct ends front and rear. 

➢ Additions to the queue take place at the rear. 

➢ Deletions are made from the front 

A B C D E 

     rear    front 

Operations 

CREATEQ(Q)  - creates empty queue 

ADD(I,Q)  - which adds the element I to the rear of a queue and returns the  

                                                  new queue 

DELETEQ(Q)   - which removes the front element from the queue and returns the 

                                      resulting queue 

FRONT(Q)  - which returns the front element of Q 

ISEMTQ(Q)  - which returns true if Q is empty else false 

Structure 

Structure QUEUE (item) 

Declare CREATEQ () →queue 

  ADDQ (item , queue) →queue 

  DELETEQ (queue) →queue 

  FRONT (queue) →item 

  ISEMTQ (queue) →Boolean 

For all Q Ɛ queue , I Ɛ item let 

 ISEMTQ(CREATE)  ::= true 

 ISEMTQ(ADDQ(I,Q)) :: = False 

 DELETE(CREATEQ) :: = error 

 DELETEQ(ADDQ(I,Q)) :: = 

  if ISEMTQ(Q)THEN CREATEQ 

     else ADDQ(i,DELETEQ(Q)) 



DATA STRUCTURES AND ALGORITHMS – UNIT 1 

 

 FRONT(CREATEQ) :: = error 

 FRONT(ADD(I,Q)) :: = 

  if ISEMTQ(Q) then i else FRONT(Q) 

 end 

 end queue 

 

The representation of a finite queue in sequential location is more difficult than a 

stack. In addition to a one dimensional array Q(1:n),we need two variables front and rear. 

front is always 1 less than the actual front of the queue and rear always points to the last 

element in the queue. 

Thus front=rear if and only if there are no elements in the queue. The initial 

condition is front=rear=0 

Example: 

  Q(1) (2) (3) (4) (5) (6) (7) Remarks 

front rear         

0 0   Queue   empty  Initial 

0 1 J1       Job 1 joins Q 

0 2 J1 J2      Job 2 joins Q 

0 3 J1 J2 J3     Job 3 joins Q 

1 3  J2 J3     Job 1 leaves Q 

1 4  J2 J3 J4    Job 4 joins Q 

2 4   J3 J4    Job 2 leaves Q 

 

Procedures: 

1. procedure ADDQ (item, Q, n, rear) 

 if rear = n then call QUEUE_FULL 

 rear  rear + 1 

 Q(rear)  item 

end ADDQ 
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2. procedure DELETEQ ( item, Q, front, rear) 

 if front = rear then call QUEUE_EMPTY 

 front  front + 1 

 item  Q(front) 

end DELETEQ 

 

Draw back: 

 If each time the queue becomes full we choose to move the entire queue left so that it 

starts at Q(1). 

 Let us assume there are n elements J1….Jn in the queue and we next receive alternate 

requests to add and delete elements .Each time a new element is added , the entire queue of n-1 

elements is moved left. 

Circular queue: 

 Q(1:n) as circular to overcome the disadvantage of shifting one place.so we can use 

Q(0:n-1).when rear=n-1, the next element is entered at Q(0) in case that spot is free . 

 Front=rear if and only if the queue is empty. 

 Initially front=rear=1. 

 In order to add an element, it will be necessary to move rear one position clock wise 

 

    

           2   (n-4)            4   (n-3) 

          1   (n-3)    (n-3)                       3   (n-2) 

  (0)            (n-2)     2    (n-1) 
                                        (n-1)               1   0 

Front=0 rear=4      front=n-4,rear=0 

➢ If rear=n-1 the rear  0 else rear  rear+1 

➢ To delete n element front also move one position clockwise. 

➢ Using the modulo operator which computes remainder  i.e.,rear  (rear+1) mod n 

and front  (front+1) mod n 

Procedures: 
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1.Procedure ADDQ (item,Q,n,front,rear) 

//insert item in the circular queue stored in Q(0:n-1);rear points to the last item and front 

is one position counter clockwise from the first item in Q// 

.rear  (rear+1) mod n 

If front=rear then call QUEUE-FULL 

Q(rear)  item 

End ADDQ 

2.Procedure DELETEQ(item,Q,n,front,rear) 

//removes the front element of the queue Q(0:n-1) 

If front=rear then call QUEUE-EMPTY 

front  (front + 1) mod n 

item Q(front) 

End DELETEQ 

                                ------------------------- 

Evaluation of Expression 

➢ An expression is made up of operands, operators and delimiters. 

➢ Operands can be any legal variable name or constant 

➢ Operator describes the kind of operations 

i) Arithmetic operators (+,-,*,/,%) 

ii) Unary operators (plus,minus,mod,ceil,floor) 

iii) Relational operators (<,≤,>,≥,=) 

iv) Boolean operators (true ,false) 

Example: 

A=4,B=C=2,D=E=3 

 A/(B**C)+(D*E)-(A*C)   (A/B)**(C+D)*(E-A)*C   

 4/2(2**2)+(3*3)-(4*2)   (4/2)**(2+3)*(3-4)*2 

 4/4+9-8     2**5*(-1)*2 

 1+9-8      32*(-2) 
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 2      -64 

if the expression cannot contain parenthesis then we follow the priority table. 

Operator Priority 

**,unary -,unary + 6 

*,/ 5 

+,- 4 

<,≤,>,≥,= 3 

And 2 

Or 1 

When we have an expression where two adjacent operators have same priority, we 

execute on left to right order. 

If e is an expression with operators and operands the conventional way of writing e is 

called infix, that is operators in between the operands. 

But the compiler accepts the expression in postfix form. 

Infix     : A/B**C+D*E-A*C 

Postfix : ABC**/DE*+AC*- 

 

Operation Postfix 

T1  B**C AT1/DE*+AC*- 

T2  A/T1 T2 DE*+AC*- 

T3  D*E T2T3+AC*- 

T4  T2+T3 T4AC*- 

T5  A*C T4 T5 - 

T6  T4-T5 T6 

 

Eg: (A/B)**(C+D)*(E-A)*C 

      AB/CD+**EA-*C* 

 Some observations regarding the virtues of postfix notation that enable easy evaluation of 

expressions. 
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i) Need for parentheses is eliminated. 

ii) Using parentheses priority is no longer relevant 

1.The expression may be evaluated by making left to right scan. 

2.Stacking operands 

3.Evaluating operators using as operands the correct number from the stack. 

4.Finally place the result on the stack 

 

Procedure EVAL(E) 

//evaluate the postfix expression E. It is assumed that the last character in E is an ‘∞’. A 

procedure NEXT-TOKENis used to extract from E the next token. Token is either n 

operand,operator or ‘∞’.A one dimensional array STACK(1:n) is used as stack// 

Top  0 

Loop 

X  NEXT-TOKEN (E) 

Case 

   : x =  ‘∞’ :return 

 : x  is an operand : call ADD(x,STACK,n,top) 

 : else :  remove the correct number of operands for operator x from STACK 

  Perform the operation and store the result, if any, onto the stack 

 End 

 Forever 

End EVAL 

Postfix from infix 

 1.Fully parenthesize the expression 

 2.move all operators so that they replace their corresponding right parenthesis. 

 3.delete all parentheses 

Eg :  A/B**C+d*E-A*C 

 (((A/(B**C))+(D*E))-(A*C)) 

 ABC**/DE*+AC*- 

Dis advantage: 

 It requires two phases 

i) reads the expression and parenthesizes 

 ii)  moves the operators 
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In this the order of the operands is same in infix and postfix 

Solution: 

 The solution is to store them in a stack until just the right moment and then to unstack 

and pass them to the output. 

 

 

Eg: A+B*C              Next token  stack   output 

   A    -   A 
   +   +   A 
   B   +   AB 
   *   +*   AB 
   C   +*   ABC                    ABC*+ 
 
Priorities of Operators for producing Postfix 
 

Symbol In-stack Priority(ISP) In-Coming Priority(ICP) 

) - - 

** 3 4 

*,/ 2 2 

+,- 1 1 

( 0 4 

 
 

Rule: 

 Operators are taken out if the ISP is Greater than or equal to ICP 

Procedure Postfix(X) 

//convert the infix expression E to postfix.Assume the last character of E is a ‘∞’,which will lso 

be the last character of the postfix.procedure NEXT-TOKEN returns either the next 

operator,opernd or delimiter – whichever comes next.STACK(1:n)is used as a stack and the last 

character ‘∞’ with ISP(‘-∞’)=-1 is used at the bottom of the stack.ISP and ICP are functions.// 

 

STACK(1)  ‘-∞’; top   1 

 

Loop 

X  NEXT-TOKEN(E) 

Case 

: x = ‘∞ ‘  :  while top > 1 do 

          print(STACK(top)); top   top -1  

  end 

  print (‘-∞’) 

  return 

: x is an operand : print(x) 
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: x= ‘)’ : while STACK(top) ≠ ‘(‘ do 

   print (STACK(top));top   top -1 

   end  

 top  top – 1 

: else : while ISP(STACK(top)) ≥ ICP(x) do 

 print(STACK(top)); top  top – 1 

 end 

 call ADD(x,STACK,n,,top) 

end 

forever 

end Postfix 

   --------------------------------- 

Multiple Stacks and queues 

What happens when a data representation is needed for several stacks and queues? 

 We have only 2 stacks to represent ,V(1) for the bottommost element in stack1 

and V(m) for the corresponding element in stack2.Stack 1 can grow towards V(m)and stack 2 

towards V(1). 

  

 

 

 

 

   

One dimensional array has only two fixed points V(1) and V(m). 

When more than two stacks, n, are to be represented sequentially, we can divide the 

available memory V(1:m) into n segments and allocate one of these segments to each of 

the stacks. 

 The initial division of V(1:m) into segments may be done in proportion to 

expected sizes of the various stacks if the sizes are known. 

In the absence of such information, V(1:m) may be divided into equal segments. 

For each stack i we shall use B(i) to represent a position one less than the position 

in V for the bottommost element of that stack. 

B(i)=T(i) iff the i’th stack is empty. 

T(i),1≤i≤n will [point to the topmost element of stack. 

B(i)=T(i)=|m/n|(i-1), 1≤i≤n       initial value 

V(M)  Stack 2 

  

  

  

V(1) Stack 1 
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Stack i, 1≤i≤n can grow from B(i) + 1 upto B(i+1) before it catches up with the 

I+1 st stack. 

V        1                     2                      [m/n]        2[m/n]                                                                  m 

 

      
B(I)     B(2)                B(3) 
T(I)     T(2)                 T(3)                                                                  B(n+1) 

 

 

Procedure ADD(i,X) 

//add element X to the i’th stack , 1≤i≤n // 

If T(i)=B(i+1) then call STACK-FULL(i) 

T(i)  T(i) +1 

V(T(i))  X 

end ADD 

 

Procedure DELETE(i,X) 

//delete topmost element of stack I // 

if T(i)=B(i) then call STACK-EMPTY(i) 

X V(T(i)) 

T(i) T(i)-1 

end DELETE 

The primary objective of algorithm STACK-FULL is to permit the adding of elements to stacks 

so long as there is some free space in V. 

1. determine the least j, i<j≤n such that there is free space between stacks j and j+1., 

T(j)<B(j+1).If there is such  j then move stacks i+1,i+2,…j one position to the right 

,thereby creating a space between i and i+1. 

2. Find the largest j such that 1≤j<I and there is space between stacks j and j+1. i.e 

T(j)<B(j+1).If there is such a j then move stacks j+1,j+2….i one space left creating a free 

space between stacks I and i+1. 

3. If there is no j satisfying (1) and (2), then all m spaces of V are utilized and there is no 

free space 

------------ 

Linked list 

 In sequential representation, items are arranged in continuous manner. 
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 In linked representation items may be placed anywhere in memory. To access the 

elements in the list in correct order, the address or location of the next element in that list. 

Data    Link 

1 Hat  15  

2     

3 Cat  4  

4 Eat  9  

5     

6 Bat  3  

7 Fat  1  

8     

 

A pointer is associated with each data item in a linked representation to point the next item. 

 In general, we use a term node in linked representation, node is a collection of data1, 

data2,….datan and links link1,…..linkm. 

 Each item in a node is called field. A field contains either a data item or a link. 

 By using pointer, we represent the nodes in memory. 

 The elements are stored in data as one-dimensional arrays. 

To draw linked list as an ordered sequence of nodes with links being represented by arrows. 

BAT   CAT   EAT   ……….  WAT 0 

 

To insert the data item GAT between Fat and Hat 

i) Get a node which is currently unused;let its address be X. 

ii) Set the Data field of this node to GAT 

iii) Set the link field of X to point to the node after FAT which contains HAT. 

iv) Set the LINK field of the node containing Fat to X. 

BAT   CAT   EAT   FAT   HAT  

 

         

         X 

GAT  
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To delete a node 

i) Delete the link from fat to Gat 

ii) Set the link field Fat to hat 

 

BAT   CAT   EAT   FAT   GAT   HAT  

 

 

GETNODE(X) provides free node 

RET(X) return to storage pool 

 

 

Procedures 

  Procedure CREATE2()                                       

Call GETNODE(I)    O/P 

T  I;DATA(I) ’MAT’ 

Call Getnode(I) 

LINK(T)  I 

LINK(0)  0; DATA(I)  ‘PAT’ 

End CREATE2      

INSERT 

i) Let T be  a pointer 

ii) T=0 if the list hs no nodes 

iii) Let X be a pointer to some arbitrary node in the list T. 

iv) Let I be a new node adds the new node next to X.change the link of x to link of 

I.Connect I to link X. 

Procedure INSERT(T,X) 

Call GETNODE(I)      

DATA(I)  OAT 

MAT   PAT 0 

OAT 0 
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If T=0 then [ T  I; LINK(I) 0] 

ELSE [ LINK(I)  LINK(X) 

 LINK(X)  I] 

T           End INSERT       X 

BAT   CAT   EAT   FAT   HAT  

 

                I    

DELETE 

i) Let X be a node in the list 

ii) Let y be the node preceding X 

iii) Y=0 if X is the first node in T 

 

Procedure DELETE(X,Y,T) 

If y=0 then T  LINK(T) 

 Else LINK(Y)  LINK(X) 

 Call RET(X) 

End DELETE 

      ----------------------------- 

Linked Stacks and Queues 

➢ Sequential representation is efficient if we had only one stack or one queue. 

➢ Several stacks and queues co-exist, there was no efficient way to represent them 

sequentially. 

➢ In linked stack we can easily add or delete at the top. 

➢ In linked queue, easily add node at rear, and both addition and deletion can be 

performed at the front  

         ……….   0 

                           Linked queue 

OAT  
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                                                                                                                  Linked stack                                 

➢ T(i) – Top of i th stack            1≤i≤n 

➢ F(i) – Front of i th queue         1≤i≤m 

➢ R(i) – Rear of i th queue          1≤i≤m 

Initial 

T(i)=0                 1≤i≤n 

F(i)=0                 1≤i≤m 

T(i)=0 iff stack i empty               F(i)=0  iff queue i empty 

Procedures for STACK 

Procedure ADDS(i,Y) 

Call  GETNODE(X) 

DATA(X)  Y    // store data value Y in to new node 

LINK(X)  T(i)    // attach new node to top of i th stack 

T(i) X // reset stack pointer 

End ADDS 

 

 

Procedure DELETES(i,Y) 

if  T(i)=0 then call STACK-EMPTY 

X  T(i)   //set X to top node of stack i  

Y  DATA(X) // Y gets  new data 

T(i)  LINK(X) //remove node from top of i 

Call RET(X)  //return node to storage pool 

End DELETES 

 

Procedures for QUEUE 

 

Procedure ADDQ(i,Y) 

Call GETNODE(X) 

DATA(X)  Y; LINK(X)  0 

If F(i)=0 then [F(i)  R(i)  X] 

    Else [ LINK(R(i))  X; R(i)  X] 

End ADDQ 

 

Procedure DELETEQ(i,Y) 

If F(i)=0 then call QUEUE-EMPTY 

 Else [ X F(i); F(i)  LINK(X) 

     Y DATA(X); call RET(X)] 

End DELETEQ 

 

  

  

  

  

  

  

 0 



DATA STRUCTURES AND ALGORITHMS – UNIT 1 

 

➢ No need to shift stacks or queue around to make space. 

➢ Though additional space is needed for the link fields the cost is no more than 2 

factor. 

➢ Sometimes Data field does not use the whole word and it is possible to pack the 

LINK and DATA fields into the same word 

➢ In such case storage requirements for sequential and linked representations would 

be the same 

Advantages 

 1.The virtue of being able to represent complex lists all within the same array. 

 2.The computing time for manipulating the lists is less than for sequential representation 

                    ----------------- 

 

 

Polynomial Addition 
 In general ,we want to represent polynomial 

  A(x)=amxem+…+a1xe1 

 Where the ai are non-zero coefficients with exponents, such that  

em>em-1>…>e2>e1>≥0.Each term will be represented by node.A node will be of fixed size having 

3 fields which represent the coefficient and exponent of a term plus  pointer to the next term. 

 

    

 

A=3x14+2x8+1             

 

      

 

   

 

B=8x14-3x10+10x6 

 

      

 

 In order to add two polynomials, starting at the nodes pointed to by A and B. Two pointers p and 

q are used to move long the terms of  A and B. If the exponents of two terms are equal, then the 

co-efficient are added and a new term created for the result. If the exponent of the current term 

B, then a duplicate of the term of B is created and attached to C. The pointer q is advanced to the 

next term.     

      

 

A 3 14   2 8   1 0 0 

                                                                                                          EXP(p)=EXP(q) 

B                                                       8 14   -3 10   10 6 0 

 

C 11 14 0  

 

COEF EXP LINK 

2 8  1 0 0 3 14  

10 6 0 -3 10  8 14  



DATA STRUCTURES AND ALGORITHMS – UNIT 1 

 

                  

A 3 14   2 8   1 0 0 

                                                                                                          EXP(p)<EXP(q) 

B                                                       8 14   -3 10   10 6 0 

 

C 11 14   -3 10 0 

 

                   

A 3 14   2 8   1 0 0 

                                                                                                          EXP(p)>EXP(q) 

B                                                       8 14   -3 10   10 6 0 

 

C 11 14   -3 10  

 

Procedure ATTACH(C,E,d) 

//create a new term with COEF= C and EXP=  E and attach it to the node pointed at by d 

Call GETNODE(I) 

EXP(I)   E 

COEF(I)  C 

LINK(d)  I 

dI 

end ATTACH 

 

 Each time new node is generated its COEF and EXP fields are set and it is appended to 

the end of the list C. In order to avoid having to search for the last node in C each time new node 

is added, we keep a pointer d which points to the current last node in c. 

 

Procedure PADD(A,B,C) 

//polynomials A and B represented as singly linked list are summed to form the new list named C 

 

1. p  A;q B 

2. call GETNODE( C);d  C 

3. while p≠0 and q ≠0 do 

4. case 

5. : EXP(p) = EXP(q): 

6. x   COEF(p) + COEF(q) 

7. if x ≠0 then call ATTACH(x, EXP(p),d) 

8. p  LINK(p); q  LINK(q) 

 

9. : EXP(p)<EXP(q): 

10. call ATTACH(COEF(q), EXP(q), d ) 

11. q  LINK(q) 

12. : else : call ATTACH(COEF(p),EXP(p),d) 

13. p  LINK(p) 

14. end 

2 8 0 
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15. end 

16. while p ≠0  do 

17. call ATTACH(COEF(p),EXP(p),d) 

18. p  LINK(p) 

19. end 

20. while q ≠0  do 

21. call ATTACH(COEF(q),EXP(q),d) 

22. q  LINK(p) 

23. end 

24. LINK(d)  0; t C; C LINK( C) 

25. call RET(t) 

26. end PADD 

 

A hypothetical user wishing to read in polynomials A(x), B(X) and C(x) and then compute 

D(X)=A(x)*B(x)+C(x) 

 Call READ (A) 

 Call READ (B) 

Call READ (C) 

T  PMUL(A,B) 

D  PADD(T,C) 

Call PRINT(D) 

 

Procedure ERASE(T) 

//return all the nodes of T to the available space list avoiding repeated calls to procedure RET 

If T=0 then  return 

P  T 

While LINK(p) ≠0 do 

p LINK(p) 

end 

LINK(p)  AV 

AV  T 

End ERASE 

 

 This algorithm cleverly avoids using the RET procedure to return the nodes of T one 

node at a time, but makes use of the fact that the nodes of T are already linked. 

 The time required to erase T(x) is still proportional to the number of nodes in T. This 

erasing of entire polynomials can be carried out even more efficiently by modifying the list 

structure so that the LINK field of the last node points back to the first will be termed as circular 

  

  A 

3 14   2 8   1 0  

 

Procedure CERASE(T) 

//return the circular list T to the available pool 

If T=0 then return 

X   LINK(T) 
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LINK(T)  AV 

AV  X 

End CERASE 

 

 A further simplification in the addition algorithm is possible if the EXP field of the head 

node is set to -1. Now when all nodes of A have been examined p=A and EXP(p)=-1. 

 Procedure CPADD(A,B,C) 

 //polynomials A and B are represented as circular lists with head nodes so that  

EXP()=EXP(B)=-1.C is returned as their sum, represented as a circular// 

P  LINK(A); q  LINK(B) 

Call GETNODE( C); EXP( C)  -1 

d  C 

loop 

 case 

: EXP(p)=EXP(q) : if EXP(p)=-1 then [LINK(d)  C return] 

x  COEF(p)+COEF(q) 

If x ≠0 then call ATTCH(x,EXP(p),d) 

p  LINK(p); q  LINK(q) 

 

: EXP(p)<EXP(q): 

call ATTACH(COEF(q), EXP(q), d ) 

q  LINK(q) 

 

: else : call ATTACH(COEF(p),EXP(p),d) 

p  LINK(p) 

end 

forever 

end CPADD 

 

 ------------------------------ 

Arrays:- 

 An Array is a finite, ordered and collection of homogenous data elements. 

 The elements are stored one by one in contiguous location of computer 

memory. 

Function of Arrays:- 

CREATE→Produce a new empty array. 

RETRIEVE→ It takes as input an array and an index either returns appropriate value as error. 

STORE→Used to either new index value pairs. 

Procedure: 

Structure ARRAY (value, index) 
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Declare    CREATE ()→array 

                  RETRIEVE (array, index)→value 

     STORE (array, index, value)→array; 

For all A→array, i, j →index, x → value let 

                 RETRIEVE (CREATE, i): : = error 

                 RETRIEVE( STORE (a, i, x), j): : =  

If EQUAL (i, j) then x else RETRIEVE (A, J) 

end 

end ARRAY 

Types of Array:- 

                   The Variables types of array are as follows. 

 One-dimensional array. 

 Multi-dimensional array. 

One-dimensional array:- 

 A One-dimensional array is also called a single dimensional array where the 

elements will be accessed in sequential order. 

 Linear array also called one dimensional array. 

 Is a list of finite number of n homogenious data elements. 

 In general the length is number of data elements of the array can be obtained 

from the index set by the form. 

                         

                              Length = UB-LB + 1 

              

                                            

 UB→ Largest index (Upper bound) 

 LB→ Smallest index( lowest bound) 

                                        i.e: Length = UB when LB=1 

 The elements of an array is array denoted by a subscript notations. 

Array Representation:- 

 LA → Linear array. 

 Sequence of address location→ Loc(LA[k])=Address of element LA[k]. 
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 Calculate the address of any element of LA by the following formula. 

         Loc (LA[k]) = Base (LA) + W(K- Lowerbound) 

Where, w→no.of.words per memory cell 

         Loc (LA[k]) = Value of K. 

Eg:- 

 Consider the array which records the number of automobiles sold each year 

from 1932 to 1984. Suppose auto appear in memory its base (Auto) = 200 and 

W = 4 words per memory cell then Loc (Auto [1932] = 200. 

          Loc (Auto [1933]) = 204 

 

           Loc (Auto [1934]) = 208 

 The address of the array element for the year K = 1965, can be obtained by 

using the equation. 

           Loc (Auto [1965] = Base (Auto) + W (1965 – Lower bound) 

                                          = 200 + 4 (1965 – 1932) 

                                          = 200 + 4 (32) 

                                          = 200 + 132 

                                          = 332 

Two-dimenstional array:- 

 The Dimensional  m x n array  is a collection of m:n data elements. 

 Each element is specified by a para integer (such as J, K) called subscripts 

with the property that 1 < J < N and 1 < K < N.    

 The element of in with the first subscript i and second subscript  j and second 

subscript  k will be denoted by 

                  AJK (or) A[J, K] 

Eg; 

         3 x 4 

               [1,1] [1,2] [1,3] [1,4] 

               [2,1] [2,2] [2,3] [2,4] 

               [3,1] [3,2] [3,3] [3,4] 

Representation of two dimensional array: 

 A 2D away has a type such as int [] [] as string [] [] with the pair of square 

brackets. 

    Compute the address of Loc (A [j, k])  
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(i)Column major order Loc (A [j, k]) = Base (A) + W (M(k-1) + (j-1)] 

(ii)Row major order Loc (A[j, k]) = Base (A) + W (N(j-1) + (k-1)] 

  

Column Major order  Row major order 

1,1    1,1 

2,1    1,2 

3,1    1,3 

1,2    1,4 

2,2    2,1 

3,2    2,2 

1,3    2,3 

2,3    2,4 

3,3    3,1 

1,4    3,2 

2,4    3,3 

3,4    3,4 

 

 

 

 

 

 

      

 

 

 

 

 

  

 

 

 

 

 

 

 


