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QUESTION 1
a)
 Market Demand: A programmer might identify a problem worth solving if there is a significant demand for a solution in the market. For example, developing a mobile app to streamline a common task.
 Efficiency Improvement: When a process can be made more efficient or automated, programmers may see it as a problem worth solving. For instance, creating software to automate data entry tasks.
 Error Reduction: If there are recurring errors or inefficiencies in a system, programmers may identify it as a problem worth solving to improve overall reliability and performance. For example, developing error-checking algorithms for data validation.
b)
· They are case-sensitive. That is, "myvar" and "MyVar" are not the same.
· They begin with an alphabetic character or an underscore (_).
· They include any combination of alphabetic characters, numerals, and underscore characters. ...
C)
 Preprocessor Directives: These are instructions to the compiler to include header files or perform certain pre-processing tasks.
 Global Declarations: Declarations of global variables and functions that are accessible throughout the program.
 Function Definitions: Actual implementation of functions that perform specific tasks.
 Main Function: The entry point of the program where execution begins.
 Statements and Expressions: Instructions and computations carried out by the program.
 Comments: Explanatory notes added within the code for better understanding.
d)
1. 1. Start 
2. 2. Input three numbers: num1, num2, num3 
3. 3. sum = num1 + num2 + num3 
4. 4. average = sum / 3 
5. 5. Display sum and average 
6. 6. End 
e)
 Keywords: Reserved words with predefined meanings in the programming language, such as if, else, int, while, etc.
 Identifiers: User-defined names given to variables, functions, and other entities in the program, such as variable names like num1, calculateSum, etc.
 Operators: Symbols that represent operations to be performed on operands, such as arithmetic operators (+, -, *, /), logical operators (&&, ||, !), etc.
f)
 Approach:
· Top-down approach starts with the big picture and breaks it down into smaller, manageable parts or sub-problems. It begins with a general overview and then delves into specific details.
· Bottom-up approach starts with individual components or smaller problems and gradually builds them up to form a larger solution. It focuses on solving smaller problems first and then integrating them into a comprehensive solution.
 Direction:
· Top-down approach proceeds from the top (the general) to the bottom (the specifics). It begins with a broad perspective and progressively narrows down to the details.
· Bottom-up approach proceeds from the bottom (the specifics) to the top (the general). It starts with specific details and incrementally constructs higher-level concepts or solutions.
 Complexity:
· Top-down approach is more suitable for tackling complex problems by breaking them into simpler, more manageable parts. It simplifies problem-solving by dividing it into smaller, more manageable chunks.
· Bottom-up approach is beneficial when dealing with problems where solutions can be built by combining simpler elements. It deals with complexity by gradually assembling individual components into a larger solution.
 Design:
· Top-down approach often involves designing the overall structure or framework of the solution first and then filling in the details. It emphasizes planning and organization before implementation.
· Bottom-up approach focuses on developing individual components or functionalities independently and then integrating them into a coherent solution. It emphasizes iterative development and refinement of smaller parts.
QUESTION 2
a)
 Arrays: Arrays are collections of elements of the same data type stored at contiguous memory locations. They provide a way to store multiple elements of the same type under a single name, making it easier to access and manipulate the data.
 Linked Lists: Linked lists consist of nodes where each node contains data and a reference (or pointer) to the next node in the sequence. They offer dynamic memory allocation and efficient insertion and deletion operations compared to arrays.
 Stacks: Stacks follow the Last-In-First-Out (LIFO) principle, where elements are inserted and removed from the same end called the top. They are commonly used for function call management, expression evaluation, and undo mechanisms.
 Queues: Queues adhere to the First-In-First-Out (FIFO) principle, where elements are inserted at the rear and removed from the front. They are useful for implementing tasks such as job scheduling, breadth-first search algorithms, and message passing between processes.
b)
 for loop: The for loop is a control structure that allows you to execute a block of code repeatedly based on a condition. It consists of three parts: initialization, condition, and iteration expression. The loop continues until the condition evaluates to false.
c
Copy code
for (initialization; condition; iteration_expression) {
    // Code to be executed repeatedly
}
  while loop: The while loop repeatedly executes a block of code as long as the specified condition is true. It evaluates the condition before each iteration, and if it's true, the loop continues; otherwise, it terminates.
c
Copy code
while (condition) {
    // Code to be executed repeatedly
    // Condition is checked before each iteration
}
 do-while loop: The do-while loop is similar to the while loop, but it guarantees that the block of code is executed at least once before the condition is evaluated. It checks the condition after each iteration, and if it's true, the loop continues; otherwise, it terminates.
c
Copy code
do {
    // Code to be executed repeatedly
    // Condition is checked after each iteration
} while (condition);

QUESTION 3
a)
 Identify the Problem: The first step is to recognize and define the problem clearly. This involves understanding the issue at hand, its context, and its impact on the overall situation.
 Gather Information: Once the problem is identified, gather relevant information and data related to it. This may involve conducting research, collecting data points, or consulting experts to gain insights into the problem.
 Generate Potential Solutions: Brainstorm and generate possible solutions to the problem based on the information gathered. Encourage creativity and consider various approaches that could address the problem effectively.
 Evaluate Solutions: Evaluate each potential solution carefully, considering its feasibility, effectiveness, and potential outcomes. Compare the pros and cons of each solution to determine the most suitable one.
 Make a Decision: Based on the evaluation, select the best solution that offers the most favorable outcome and aligns with the goals and constraints of the situation. Make a clear decision on which solution to implement.
 Implement and Monitor: Once a decision is made, implement the chosen solution and monitor its progress closely. Adjustments may be necessary along the way, so continuously assess the effectiveness of the solution and make any necessary modifications.
b)
1. Initialize a variable maxNum to store the maximum number entered, and set it to 0. 
2. Prompt the user to enter a positive number. 
3. Repeat the following steps until the user enters 0: 
a. Read the entered number. 
b. If the entered number is greater than maxNum, update maxNum to the entered number. 
4. Print maxNum as the largest number entered.	

c)
 Initialize: Set low to 0 (the first index) and high to 9 (the last index).
 Iterate: While low is less than or equal to high:
· Calculate mid as the average of low and high (mid = (low + high) / 2).
· If the value at the mid index is equal to the target (17), return mid (the index of the target).
· If the value at mid is less than the target, update low to mid + 1 (narrowing the search range to the right half).
· If the value at mid is greater than the target, update high to mid - 1 (narrowing the search range to the left half).
 Result: When the loop terminates, 17 is found at index 5.
