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1.1 Review of elementary data types and structures in C
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enum days-of-week (Sun Mon Tue, Wed, Thu, Fri, Sat)
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enum days-of-week day; ‘ <
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Enumerators

day
day =wed, ——» [2—1— As state of wed=2
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Abstract Data Types (ADT)-Basic concept of Data
Structures-Performance measures for Data
Structures
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The program which uses data structure is called a program C\,{m;\ﬁ el LM U_,\AM

It has access to the ADT i.e. interface.
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Time and Space Complexity Asymptotic Measures -
Big-Oh, Omega, Theta.
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Big O notation is used to measure the performance of any algorithm by -1 k&g\ C_QU..QL{ 4 Q,UQ.
providing the order of growth of the function.
It gives the upper bound on a function by which we can make sure that \/L/DU) wWoYed Olﬁ'
the function will never grow faster than this upper bound.
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We want the approximate runtime of the operations performed on



We are not interested in the exact runtime.

Big O notation will help us to achieve the same.
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Space required for simple variables

Space Complexity
of an Algorithm ~ +

Space for the data structures used }NO'O{l .
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‘ Data Structure ’
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DATA STRUCTURES .
DYNAMIC DATA STRUCTURES
In these type of data structures, the memory is allocated at compile time.

Therefore. maximum size s fixed. In these type of data structures, the memory is allocated at run time. Therefore,

maximum size is flexible.

Fast access . . q
Faster insertion and deletion

Disadvantage: Slower insertion and deletion

Disadvantage: Slower access
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3 STACKS AND QUEUES

3.1 Stack ADT — Operations +Racic. Op- 1

3.2 Applications — Balancing Symbols — Evaluating 1
arithmetic expressions- Infix to Postfix conversion —
Function Calls

3.3 Queue ADT — Operations — Circular Queue 1

3.4 DeQue - Applications of Queues — Scheduling 1
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- Write algorithms for basic stack operations (i) isFull() (ii) isEmpty(), Push(), Pop(),
Peek(). Note: use isEmpty and isFull algorithm in last three algorithms.

- Write an algorithm to check palindrome.

- Write an algorithm to check for balancing symbols in the languages: C++ (/* */, (),
[1, {} ). Explain how to print out an error message that is likely to reflect the
probable cause.

- Write an algorithm to evaluate a postfix expression.

- Write an algorithm to convert an infix expression that includes (, ), +, -, * and / to
postfix.

- Write algorithms to implement two stacks using only one array. Your stack
algorithms should not declare an overflow unless every slot in the array is used.

- Show how to implement three stacks in one array.

- Given a string A denoting an expression. It contains the following operators '+’ ‘-,
> Check whether A has redundant braces or not. Return 1 if A has redundant
braces, else return 0. Note: A will be always a valid expression. (Amazon)

For Example

Input 1: A="((a+ b))"

Qutput 1: 1

Explanation 1: ((a + b)) has redundant braces so answer will be 1.

Input 2: A="(a+ (a+b))"

Output 2: 0

Explanation 2: (a + (a + b)) doesn't have have any redundant braces so answer will be



=] Linear Data Structures Assignments for answers
Parameter Stack Linear Queue Circular Queue
Algorithm LIFO FIFO FIFO
Pointer Top Front: delete and Front: delete and
rear: insert rear: insert
Initial Top = -1 Front = 0 and Rear = Front = 0 and Rear =
0 0
Operations Push/pop Enqueue/ dequeue  Enqueue/ dequeue
Full Top =size - 1 Rear =size _4 (Rear+1)%size =
Front OR count =
size
Empty Top = -1 Front = Rear Front = Rear OR
count=0
Use Memory, infix to Job scheduling~ Basically a better
postfix, undo and CPU scheduling version of linear

redo algorithms queue
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Applications of Stacks and Queues

1. Longest Valid Parentheses: Given a string containing just the characters '(' and ')', return the
length of the longest valid (well-formed) parentheses substring

a. Example 1: uéwp“ﬁ push :‘zﬁuph': pepP
Input: s ="(()" e8¢ f popas Carcir
Output: 2 PP
Explanation: The longest valid parentheses substring is "()".
b. Example 2:
Input: s = ")()())"
Output: 4

Explanation: The longest valid parentheses substring is "()()".

2. Sliding Window Maximum: You are given an array of integers nums, there is a sliding
window of size k which is moving from the very left of the array to the very right. You can
only see the k numbers in the window. Each time the sliding window moves right by one
position. Return the max sliding window.

a. Example 1:
Input: nums =1, 3,-1,-3,5,3,6,7], k=3
Output: [3,3,5,5, 6, 7]
Explanation:
Window position Max
[13-1]1-35367 3
1[3-1-315367 3
13[-1-35]367 5
13-1[-353]67 5
13-1-3[536]7 6
13-1-35[36 7] 7

3. Implement a Queue Using Stacks: Implement a queue using two stacks to perform enqueue

(push) and dequeue (pop) operations. Analyze the time complexity of the operations.

4. Implement a Stack Using Queues: Implement a queue using two queues to perform push

(enqueuer) and pop (dequeue) operations. Analyze the time complexity of the operations.

5. Minimum Stack: Design a stack that supports push, pop, top, and retrieving the minimum
element in constant time.Design a stack that supports the usual push, pop, and peek
operations but also has a method that returns the minimum element in O(1) time. All
operations should be performed in O(1) time complexity. (NOTE: O(N) space complexity)

6. Sort a Stack: Given a stack, the task is to sort it such that the top of the stack has the greatest
element. (NOTE: O(N) space complexity)

for answers



Basic Operations of Singly Linked List

Create a SLL with N nodes

Insert x
a. Beginning
b. End
c. At position

d. Before elementy
e. After elementy

Delete
a. Beginning
b. End
c. At position

d. Before elementy

e. After elementy
Search

a. By Data

b. By Position
Display

a. Forward Order

b. Reverse Order
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