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What we discussed

* 2 Forms of the if statement.
Next: The most general form of the if statement.
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Welcome back, in the previous segment, we discussed 2 forms of the if statement and now we

are going to discuss the most general form of the if statement.
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Most general form of if

if (conditionl) consequentl

else if (condition2) consequent2

else if (conditionn) consequentn

else alternate // optional

* Evaluate conditions in order.

* Some condition true: execute corresponding conseguent. Do not evaluate
subsequent conditions.

+ All conditions false: execute alternate if specified.

+ Consequents and alternate can be blocks or single statements.
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So this is as follows, it begins with; if (condition) consequent. But now we are going to have
many condition and consequent, so now we will just write condition 1 consequent 1. elseif
(condition2) consequent2, and you can have several such elseif, condition 3 consequent 3,
condition 4 consequent 4 and so on. And finally the last statement the last condition, will be
if(condition n) consequent n. And followed by that you can have else alternate. And this else
alternate is optional. So how does this work? Well, we are going to evaluate conditions in order,
okay, so condition 1, condition 2, condition 3 and so on. If some condition turns out to be true,
then we execute the corresponding consequent. But once a condition is found to be true, we do
not evaluate subsequent conditions. So we, deem the execution of this statement to be over at

that point and we go on to the next statement of the program.

If all conditions are false, so condition 1 through condition n, all of them turns out to be false,
then we execute the alternate, if it is specified. If it is not specified then we just declare that, this,
the execution of this if statement is over. This entire, this entire statement say from here to here,
gets over if these conditions are all false, and the alternate is not specified. And as always

consequents and the alternate can be blocks, or single statements.
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General if example flowchart (with 3 conditions)
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So | want to describe the if statement, suppose it has 3 conditions, then what it would look like?
We draw the flow chart for it. So let us see, so over here, we have the flow chart of the previous

statement. So control executes the previous statement and now enters, this is now trying to



execute our if statement. So our if statement has 3 conditions so it executes the first condition,
condition 1 is executed, if it is true, then what happens? Well in the case, consequent 1 is
executed, not only consequent 1 is executed but we know that after that, none of the other
conditions are executed or their consequents are executed, we directly go on, to the next
statement of our program. Declaring that this if statement execution is over, so that is what, this
branch is saying. If this condition 1, that we executed turned out to be false, then we execute,
then we execute condition 2. If this condition 2 is true, then we take this branch and execute
consequent 2. And then we go to the next statement of the program. If this condition 2 is false,
we execute condition 3 and then if that condition 3 is true we go on this side, execute consequent
3 and go on to the next statement. If this condition 3 is false, we go on this side and if there is an
alternate specified, it will appear over here otherwise this branch will directly go on to this part.
So that is how an if statement with 3 conditions, would look like if you drew it as flowchart.
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Tax calculation prograrg

main_program{
float tax,income; cin >> income;
if (income <= 180086) tax = @;
else if(income <= 560060)
¥ tax = (income - 180086) * 0.1;
else if(income <= 360080)
tax = (income - 5800680) * ©.2 + 32060,
else tax = (income - 8B6066) * 0.3 + 92060,
cout << tax << endl;
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Alright, so what about our tax calculation program. So now you should be able to write it, so as
before we are going to have, variables; tax and income. And we will read in the income into the
variable income. Now, if income is less than or equal to 180000, we are going to say tax is 0,
okay. And now we will use the more general if statement, so else, that means if this condition is
false, then we check this condition, if income is less than 500000 then what do we do? Well then
we say that the tax is equal to income minus or excess of income over 180000, 10 percent of that.
So that is what this expression is implementing. So remember, that this expression is going to be



executed if this was false and this is true. So what does that mean? So if this is false, then the
income is above 180000, but if this is true then it means the income is less than 500000. So
indeed, this statement will be executed only if the income is greater than 180000, but is less than
500000 exactly as we wanted. But if the income is greater than 500000, then we come to this
part. But again we are going to make one more check, if the income is less than 800000, okay.

Then the tax is income minus 500000, 20 percent of it plus 32000.

Again let me indicate, when is this statement is going to, when is this statement is going to be
executed? Well for that statement to execute, this condition must be false, this condition must be
false. But this condition must be true and that happens precisely when, income is bigger than
500000, but less than 800000, okay. And finally, if the income is bigger than 800000, then the
last part of a rule is used which is the excess income above 800000, 30 percent of it plus, 92000.
And so, that concludes this if statement. So this general if statement looks, very large that is what
is concluded. And then we print out the tax.



(Refer Slide Time: 7:39)

O N e M e et e e e . -

2

| have shown, this program, the entire program as a flow chart now. So first we are going to read
in the income, then we are going to check, is it less than 180000, if it is, then there is no tax.
Otherwise, we check is it less than 500000, if it is then the tax is 10 percent of the excess.
Otherwise we check, if it is less than 800000, so then the tax is as per this box. If it is bigger than

800000, then it is as per this box and at the end, we just print the tax.
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Exercise: Is the following program correct?
Precisely state the error, if any.

main_program{
float tax,income; cin >> income;
if (income <= 186068) tax = @;
if(income <= 568008)
tax = (income - 186660) * 0.1;
if(income <= 868608)
tax = (income - 560060) * 0.2 + 32000,
else tax = (income - 886068) * 0.3 + 92000,
cout << tax << endl;

}

Okay, now I am going to show you a very small modification of the previous program, okay. So,
so far it was the same but here instead of writing else if income less than 500000, tax is and so



and so. Else if income is less than 800000, tax is so and so, okay. So | would like you to,
mentally execute the program. And tell me whether this program is doing exactly the same thing,
as the previous program. When | say tell me, I mean think for yourself, okay. So, for which
values of income, will it do exactly the same thing? For which values of income possibly will it
do something different? Or in other words, if it does the same thing for all values, then it is
exactly the it is a correct program. It is a program that which does the same thing as the previous

program, which we said was correct.

But if it does something different for some values of income, then it is a wrong program and |
would like you to tell me whether this program is right or wrong and if so, state what error it

makes that is for what values of income will it produce an error?
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What we discussed

* Most general form of if statement
* Use in tax calculation program
Next: more general ways of specifying conditions
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So what did we discuss in this segment? We discussed the most general form of if and we used it
in our tax calculation program. Next, we are going to see more general ways of specifying

conditions. So we will take a break.



