Fundamental Programming Language

Assignment 3

1. What is an algorithm? What are the characteristics necessary for a sequence of instructions to qualify as an algorithm?
Sol.
An algorithm is a sequence of finite instructions, often used for calculation and data processing. It is formally a type of effective method in which a list of well-defined instructions for completing a task will, when given an initial state, proceed through a well-defined series of successive states, eventually terminating in an end-state.
Characteristics:
• Each and every instruction should be precise and unambiguous

• Each instruction should be such that it can be performed in a finite time

• One or more instructions should not be repeated infinitely as the algorithm has to

               be terminated ultimately

             • After performing the instructions, i.e. after the termination of algorithm, the

    desired results should be obtained
2. What is a flowchart? What are the various basic symbols used in flowcharting? Draw their pictorial representations and describe each symbol.
Sol.

A flowchart is a schematic representation of an algorithm or a stepwise process, showing the steps as boxes of various kinds, and their order by connecting these with arrows. Flowcharts are used in designing or documenting a process or program.

SYMBOLS:
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Start/End
The terminator symbol marks the starting or ending point of the system. It usually contains the word "Start" or "End."
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Action or Process
A box can represent a single step ("add two cups of flour"), or and entire sub-process ("make bread") within a larger process.
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Decision
A decision or branching point. Lines representing different decisions emerge from different points of the diamond.
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Input/Output
Represents material or information entering or leaving the system, such as customer order (input) or a product (output).
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Connector
Indicates that the flow continues where a matching symbol (containing the same letter) has been placed.
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Flow Line
Lines indicate the sequence of steps and the direction of flow.

3. Discuss the advantages and limitations of flowcharting.

Sol.

Advantages:

a. Communication: Flowcharts are better way of communicating the logic of a system to all concerned. 

b. Effective analysis: With the help of flowchart, problem can be analysed in more effective way. 

c. Proper documentation: Program flowcharts serve as a good program documentation, which is needed for various purposes. 

d. Efficient Coding: The flowcharts act as a guide or blueprint during the systems analysis and program development phase. 

e. Proper Debugging: The flowchart helps in debugging process. 

f. Efficient Program Maintenance: The maintenance of operating program becomes easy with the help of flowchart. It helps the programmer to put efforts more efficiently on that part.

Limitations
a. Complex logic: Sometimes, the program logic is quite complicated. In that case, flowchart becomes complex and clumsy. 

b. Alterations and Modifications: If alterations are required the flowchart may require re-drawing completely. 

c. Reproduction: As the flowchart symbols cannot be typed, reproduction of flowchart becomes a problem. 

d. The essentials of what is done can easily be lost in the technical details of how it is done. 
4. What is the difference between a macro flowchart and a micro flowchart? Illustrate with an example.

Sol.

5. What is pseudocode? Why is it so called? Write another name for pseudocode.

Sol.

Pseudocode (derived from pseudo and code) is a compact and informal high-level description of a computer programming algorithm that uses the structural conventions of some programming language, but typically omits details that are not essential for the understanding of the algorithm, such as subroutines, variable declarations and system-specific code. The programming language is augmented with natural language descriptions of the details, where convenient, or with compact mathematical notation. The purpose of using pseudocode is that it may be easier for humans to read than conventional programming languages, and that it may be a compact and environment-independent description of the key principles of an algorithm. No standard for pseudocode syntax exists, as a program in pseudocode is not an executable program.
“Pseudo” means imitation or false and “code” refers to the instructions written in a

programming language.
Pseudocode is also known as “program design”.

6. Both Do…While and Repeat….Until are used for looping. Discuss the difference between the two structures.

Sol.

DO-WHILE

The DO- WHILE construct is used to specify a loop with a test at the top. The beginning and ending of the loop are indicated by two keywords WHILE and ENDWHILE. The general form is: 
DO WHILE condition
Sequence
END DO

The loop is entered only if the condition is true. The "sequence" is performed for each iteration. At the conclusion of each iteration, the condition is evaluated and the loop continues as long as the condition is true.
REPEAT-UNTIL 

This loop is similar to the WHILE loop except that the test is performed at the bottom of the loop instead of at the top. Two keywords, REPEAT and UNTIL are used. The general form is:
REPEAT
Sequence
UNTIL condition
The "sequence" in this type of loop is always performed at least once, because the test is peformed after the sequence is executed. At the conclusion of each iteration, the condition is evaluated, and the loop repeats if the condition is false. The loop terminates when the condition becomes true.

7. Discuss the advantages and limitations of pseudocode.

Sol.

Advantages

Following are some of the advantages of using pseudocode:

a. Converting a pseudocode to a programming langauge is much more easier than            converting a flowchart.
b.  As compared to flowchart, it is easier to modify a pseudocode of a program logic             when program modifications are necessary.
c. Pseudocoding the problem logic first drastically reduces time spent in coding, testing, and debugging systems.

            Limitations

            It also suffers from some of the limitations. These limitations are as follows:

a.  In the cases of pseudocode, a graphic representation of program logic is not

             available.

b. There are no standard rules to follow for using a psudocode. Different

             programmers use their own style of writing pseudocode and hence, communiction

             problem occurs due to lack of standardization.

c. For a beginner, it is more difficult to follow the logic of or write pseudocode as compared to flowcharting.
8. What is indentation? Why is it used in writing pseudocodes?
Sol.

It is the act of placing text farther to the right to separate it from surrounding text.
Indentation is used to format pseudocode in order to improve its readability. Certain programming languages rely on the use of indentation in order to demarcate programming structure, often using a variation of the Off-side rule. The Haskell, Occam, and Python programming languages rely on indentation in this way.

9. Three numbers denoted by the variables A, B, C are supplied as input data. Draw a flowchart for the logic to identify and print the largest number. Write the algorithm for the same.
10. Draw a flowchart for an algorithm to read and print first 20 records in a data set. Make sure that the processing stops after the 20th record.
11. What is structured programming?  What are its main advantages?
Sol.

Structured programming (sometimes known as modular programming) is a subset of procedural programming that enforces a logical structure on the program being written to make it more efficient and easier to understand and modify. Certain languages such as Ada, Pascal, and dBASE are designed with features that encourage or enforce a logical program structure.

Advantages:

a. Easy to write: 
Modular design increases the programmer's productivity by allowing them to look at the big picture first and focus on details later.  

b.  Easy to debug 
Since each procedure is specialized to perform just one task, a procedure can be checked individually. Older unstructured programs consist of a sequence of instructions that are not grouped for specific tasks. The logic of such programs is cluttered with details and therefore difficult to follow. 

c.  Easy to Understand 
The relationship between the procedures shows the modular design of the program. 
 Meaningful procedure names and clear documentation identify the task performed by each module. 
Meaningful variable names help the programmer identify the purpose of each variable. 

d.  Easy to Change 
Since a correctly written structured program is self-documenting, it can be easily understood by another programmer. 
