1. The IF
FUNCTION

The IF function: checks a condition that must be either true or false. If the condition is true, the function returns one value; if the condition is false, the function returns another value. 

The IF() function has 3 arguments

IF ( logical_test,
value_if_true,
value_if_false )

· logical_test: the condition you want to check;
· value_if_true: the value to return if the condition is true;
· value_if_false: the value to return if the condition is false.
The Logical Tests usually contain one or more of the following comparison operators: 

	Outcomes
	Segments

	<
	Less than

	<=
	Less than or equal to

	=
	Equal to

	>=
	Greater than or equal to

	>
	Greater than

	<>
	Not equal to


EXAMPLE

For mail orders under £100 there is a £5 charge. Let assume the total of the order is cell C1 of a worksheet. Then the formula to calculate the charge will be:

=IF(C1<100, 5, 0 )
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Result: 

If C1 is less than 100 then the logical test is TRUE and the value that it will return back is 5.

If C1 is equal to or exceeds 100 then the logical test is FALSE and the value that it will return back is 0.

EXAMPLE

Suppose that any salesperson who sells at least £2,000,000 are entitled to a free trip to Hawaii. The names of the salespeople and their sales figures are listed in the worksheet below.

The formula in column D compares the figure in column C with £2,000,000 . If it is larger it will prints the words “free trips to Hawaii”. If not it prints nothing.
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1 Salesperson Summary

2

3 Minimum sales required for free trip to Hawaii:  £2,000,000

1

5 Name Annual Sales Result

6 Aaron £552,030]

7 Baker £23 400

8 Brown £7,358,800 FREE TRIP TO HAWAII

9 Carey £1,488,900

10 Chu £3,500,400 FREE TRIP TO HAWAII

1" Church £995,000

12 Dark. £7 560

13 Davis. £1557,100

14 Delaney £5,922,000 FREE TRIP TO HAWAII

15 Denning £461,120 -
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NESTED IF FUNCTIONS

This means that one IF function contains another IF function as an argument. 

Note: The key to working with nested IF functions is to remember that the IF function should have exactly 3 arguments.

e.g.

Supposing in the previous example that the salespeople with sales under £100,000 are to be fired. Then the worksheet would look like this. 
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What are the arguments here?

The outer IF function has three arguments

The logical Test is: 


         C6>$F$3

The value if the condition is TRUE is:
“FREE TRIP TO HAWAII”

The value if the condition is FALSE is:
 IF(C6<$F$4, “FIRED”, “”)

The inner IF function is the third argument. It also has three arguments:

The logical Test is: 


          C6>$F$4

The value if the condition is TRUE is:
“FIRED”

The value if the condition is FALSE is:
  “”

2.  The VLOOKUP FUNCTION

Selects an appropriate value from a given table
EXAMPLE
The marks of an exam are rated according to the following table:
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The table shows that a mark of 0 to 39.99 is F, 40 to 49.99 is D, .... and finally 80 and above is A*.
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The lookup function in cell C6 uses the given mark in C3 and the lookup table cells from E5 to F10 to find the appropriate grade B for the given mark 68.
3. The RAND FUNCTION

generates random numbers: the value of RAND() is a random number between 0 and 1 (but not including 1)

RAND()  function has NO arguments





EXAMPLE

An example of a worksheet with 10 random numbers is shown below:
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· The RAND() function is recalculated each time the worksheet is recalculated giving a different number each time. (F9 recalculates the worksheet)
Simulate flipping a coin in Excel

We would like the computer to say HEADS or TAILS with 50% chance.

We use the RAND() function to generate a random number between 0 and 1. If the number is less than 0.5 then it is HEADS, else TAILS.

The formula will be:
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It looks better below because we have a separate cell that generates and records the random number and an IF condition that refers to that cell.
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Suppose we would like three possible outcomes with these probabilities:
	Outcomes
	Percentage

	HEADS
	49%

	TAILS
	48%

	COIN ROLLS AWAY
	3%


Divide the numbers between 0 and 1 into three segments that correspond to the desired outcomes. 

	Outcomes
	Segments

	HEADS
	 less than 0.49

	TAILS
	From 0.49 to less than 0.97

	COIN ROLLS AWAY
	0.97 and above
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e.g the formula in cell B4 is  =RAND()

and the cell C4 contains the formula:

=VLOOKUP(B4,$D$6:$E$8,2)

and is copied and pasted to the rest of the cells in column C.
The result is displayed in the worksheet.
USING VLOOKUP FOR EXACT MATCHES

Sometimes we want to lookup for an exact match.

For a exact match the 4th argument should say FALSE. 

e.g.
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When you type your favourite colour in B8 your personality is shown in B11 but this only works for an exact match of the items in A1 to A6.

Exercise

The game of Rock-Paper-Scissor is played by two people. At the count of three each person shows either:

· A closed fist (Rock); 

· A flat hand (Paper) or ;

· Two fingers (Scissors)

The winner is decided as follows:

· Scissors cuts Paper

· Rock breaks Scissors

· Paper covers Rock

If both players make the same selection, it is a TIE.

Create a worksheet so you can play Rock-Paper-Scissors against the computer. 

· There will be a cell for you to enter in your choice (ROCK, PAPER, SCISSORS). 

· There will be another cell where the computer makes its choice. The computer should choose among the three alternatives randomly using RAND function. Each choice should be equally likely. (no peeking at the person’s choice in the formula!) . 

· A third cell should indicate the outcome: YOU WIN , I WIN, or TIE. 

Test your spreadsheet until all nine possible combinations are tried.

