FLOWCHART

A flowchart helps in describing a complex problem. It is a diagrammatic representation of the sequence of steps involved in solving a problem. It is an essential tool for programming and it illustrates the strategy and thread of logic followed in the program. It allows the programmer to compare different approaches and alternatives on paper and often shows interrelationships that are not immediately apparent. A flowchart helps the programmer avoid fuzzy thinking and accidental omissions of intermediate steps. Flowcharts can be divided into 4 categories as below:

(i) System outline charts (Global map): These charts merely list the inputs, files processed and outputs without regard to any sequence whatever.

(ii) System flowcharts (National map): It is designed to present an overview of the data flow through all parts of a data processing system. It represents the flow of documents, the operations or activities performed and the persons or workstations. It also reflects the relationship between inputs, processing and outputs. In a computer system, the system flow chart consists of mainly the following:

 the sources from which input data is prepared and the medium or device used

 the processing steps or sequence of operations involved

 the intermediary and final output prepared and the medium and devices used for their storage

(iii) Run flowcharts (State map): These are prepared from the system flowcharts and show the reference of computer operations to be performed. The chart expands the detail of each compute box on the system flow chart showing input files and outputs relevant to each run and the frequency of each run.

(iv) Program flowcharts (District map): These are the most detailed and are concerned with the logical/arithmetic operations on data within the CPU and the flow of data between the CPU on the one hand and the input/output peripherals on the other. The most detailed program flowchart would have exactly one instruction for each symbol in the flowchart i.e., coding would be simple and straightforward but the flowchart being biggish would defeat its purpose of showing the flow of data at a glance.

Benefits of Flowcharts

The benefits of flowcharts are elucidated below:

 Quicker grasp of relationships: Before any application can be solved, it must be understood, the relationship between various elements of the application must be identified. The programmer can chart a lengthy procedure more easily with the help of a flowchart than by describing it by means of written notes.

 Effective Analysis: The flowchart becomes a blue print of a system that can be broken down into detailed parts for study. Problems may be identified and new approaches may be suggested by flowcharts.

 Communication: Flowcharts aid in communicating the facts of a business problem to those whose skills are needed for arriving at the solution.

 Documentation: Flowcharts serve as a good documentation, which aid greatly in future program conversions. In the event of staff changes, they serve as training function by helping new employees in understanding the existing programs.

 Efficient coding: Flowcharts act as a guide during the system analysis and program preparation phase. Instructions coded in a programming language may be checked against the flowchart to ensure that no steps are omitted.

 Orderly check out of problem: Flowcharts serve as an important tool during program debugging. They help in detecting, locating and removing mistakes.

 Efficient program maintenance: The maintenance of operating programs is facilitated by flowcharts. The charts help the programmer to concentrate attention on that part of the information flow, which is to be modified.

Limitations of flowcharts

The limitations of flowcharts are as given below:

 Complex logic: Flowchart becomes complex and clumsy where the problem logic is complex.

 Modification: If modifications to a flowchart are required, it may require complete redrawing.

 Reproduction: Reproduction of flowcharts is often a problem because the symbols used in flowcharts cannot be typed.

 Link between conditions and actions: Sometimes it becomes difficult to establish the linkage between various conditions and the actions to be taken there upon for a particular condition.

 Standardization: Program flowcharts, although easy to follow, are not such a natural way of expressing procedures as writing in English, nor are they easily translated into

Programming language.

 The essentials of what is done can easily be lost in the technical details of how it is done.

 There are no obvious mechanisms for progressing from one level of design to the next

E.g., from system flowchart to run flowcharts, program flowchart etc.
Question 1

A bicycle shop in a city hires bicycles by the day at different rates for different models as given below:

Model No.
 Hire rate per day (Rs.)

Model No. 1 
  14.00

Model No. 2 
  12.00

Model No. 3 
  10.00

In order to attract customers, the shopkeeper gives a discount on the number of days a bicycle is hired for. The policy of discount is as given below:

No. Of days 

discount rate (%)

15 


0.00

610 


8

11 and over 

15

For every bicycle hired, a deposit of Rs. 30.00 must be paid.

Develop a flow chart to print out the details for each customer such as name of the customer, bicycle model number, number of days a bicycle is hired for, hire charges, discount and total charges including deposits. (10 Marks)
Question 2. 

Draw a flow chart to illustrate the following situation. Ganesh Limited calculates discounts allowed to customers on the following basis:

Order Quantity 

Normal Discount

1-99 




5%

100-199 



7%

200-499 



9%

500 and above 


10%

These discount apply only if the customer’s account balance is below Rs. 500 and does not include any item older than three months. If the account is outside both these limits, the above discounts are reduced by 2%. If only one condition is violated, the discounts are reduced by 1%. If a customer has been trading with Ganesh Limited for over 5 years and conforms to both of the above credit checks, then he is allowed an additional 1% discount.
Question 3.

A bank accepts fixed deposit for a year or more and the policy on interest rate is as follows:

(i) If a deposit is less than Rs.20, 000 and for two or more years, the interest rate is 6% compounded annually.

(ii) If a deposit is Rs.20, 000 or more but less than Rs.50, 000 and for two or more years the interest rate is 7% compounded annually.

(iii) If a deposit is Rs.50, 000 or more and is for one year or more the interest rate is 8% compounded annually.

(iv) On all deposits for five years or more interest rate is 10% compounded annually.

(v) On all other deposits not covered by the above conditions, the interest rate is 5%.

Draw a flow chart to obtain the money in customer’s account and interest credited at the time of withdrawal.

Question 4.

Draw a flow chart to read Consumer number, pervious reading, current reading, type of customer (D=domestic C-commercial  & others) calculate and print the bill, the tariff is as follows; -

	Type of customer 
	Cost per unit 
	Minimum bill

	D=domestic
	 Rs 1.80
	If less than 20 units it is Rs 50 flat 

	C=Commercial
	Rs  3.20
	If less than 20 units it is RS 75 flat

	Others
	Rs 5.00
	If less than 20 units it is rs 120 flat


Question 5.

An electric supply company charges the following rates from its consumers: 

	No.of unit consumed
	Charges/unit

(Rs.)

	For the first 200 units

For the next 300 units

Over 500 units
	2.50

3.50

5.00



Computer database of the company has the following information:

· Consumer Name

· Address

· Unit consumed

· Bill date

· Payment date

If the consumer pays his bill within 15 days from the bill date, 10% discount is given. If he makes the payment after 15 days from the bill date, 5% surcharge is levied. Draw a Flow chart to calculate the net amount of the bill for each consumer and print it.




   (10 marks)

Question 6.

A company has 2,500 employees. Their salaries are stored as J(s), 1, 2, ---- 2500. The salaries are divided in four categories as under:

(i) Less than Rs. 1,000 
(ii) Rs. 1,000 to Rs.2, 000

(iii) Rs. 2,001 to Rs. 5,000 
(iv) Above Rs. 5,000.

Draw a flow chart for finding the percentage of the employees in each category.
Question 7.

Draw a flow chart to compute and print income-tax and surcharge on the income of a person, where income is to be read from terminal and tax is to be calculated as per the following rates:

Upto Rs. 40,000
 No tax

Upto Rs. 60,000 
@ 10% of amount above Rs. 40,000

Upto Rs. 1,50,000 
Rs. 2,000 + 20% of amount above Rs. 60,000

Above Rs. 1,50,000 
Rs. 20,000 + 30% of amount above Rs. 1,50,000

Add surcharge @ 2% on the amount of total tax, if the income of a person exceeds

Rs. 2,00,000.

Question 8.

A University has 3,000 students. These students are divide in four categories: 




(i) 
B. Tech 


(ii) 
M. Tech 


(iii) M. S

      (iv) Ph. D.

Draw a flow chart for finding the percentage of the students in each category
