
6.4 The AND Rule 
1.  Here It Is 

The AND rule is the other Big Rule. It’s the most important rule for us, easily. It’s more important 

than the OR rule. It’s the basis of sampling, and also of something called the fundamental counting 

rule, if you know what that is (we don’t need to know it in here). 

 

The AND Rule 
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P(B|A) = “The probability that B occurs GIVEN THAT A occurs.”  It’s called a conditional 

probability.  The AND rule can also be written: 
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     (the second one is how it is on the formula sheet) 

 

The AND rule is important because it’s the ONLY way to string together successive trials in a chance 

experiment. All of our examples so far have been “roll one die” or “pick one card.” If I want to roll a 

die twice, or pick two cards, I need the AND rule. 

TLDR:  OR means ADD.  AND means MULTIPLY. 

 

Example 0: How could the English look for P(small tissue | large nose)? 

 “The probability that someone likes small tissues given they have a large nose” 

 “The probability that someone likes small tissues if they have a large nose” 

 “The probability that someone who has a large nose likes small tissues” 

 

        Write the formula for P(small tissues | large noses). 

 

Example 1:  Suppose P(E and F) = 0.36, P(E) = 0.4 and P(F) = 0.7. Find P(F|E) and P(E|F) 

 P(F|E) = ?   P(E|F) = ? 

      0.9          0.514 

 

Example 2:  The experiment is to pick two cards without replacement. Use the AND rule to find the 

chance you get a heart and then another heart. 

 P(Heart #1 and Heart #2) = P(Heart #1) * P(Heart #2 | Heart #1) = (13/52)(12/51) = 0.0588 

 

Example 3: Now the experiment is I roll a die twice. What is the chance that you get a 4 first and you 

get a 5 second? 

 P(a 4 first and a 5 second) = P(a 4 first) * P(a 5 second | a 4 first) = 1/6 * 1/6 = 1/36 

 

Wait a minute! It looks like P(5 second | 4 first) = P(5 second)! Like, the first roll doesn’t matter. Is 

that a thing? 

 

2.  Yes, it’s a thing 

Two events are independent if they don’t affect each other. 

 

 

 In words:  If A doesn’t affect B, then you can ignore the conditional. 

 

So, are rolling two dice independent? 

Are picking two cards independent? 

If A and B are independent, then P(A and B) = P(A)˖P(B) 



There is a way to check if two events are independent by using math.  That’s at the end of the notes. 

 

3.  Tree Diagrams Are Your Friend For Multiple Events 

When you have multiple chance events, the BEST way of keeping track of them is with a TREE 

DIAGRAM.   

 

Example 4:  15% of people love Cheerios. Assume people are independent of one another, and you 

pick two people at random and ask them if they love Cheerios. 

 

Let’s see what a tree diagram looks like, and then answer some questions: 

 

.15         L2       =>  P(L1 and L2) = 0.0225 

.15   L1 

                     

                                .85          NL2   => P(L1 and NL2) = 0.1275 

          .15          L2      => P(NL1 and L2) = 0.1275 

   .85     NL1 

 

          .85        NL2    => P(NL1 and NL2) = 0.7225 

 

P(L1) = ? 

 0.15 from tree  (or, 0.0225 + 0.1275 = 0.15) 

P(NL2) = ? 

 0.85 from tree (or, 0.1275 + 0.7225 = 0.85) 

P(L2 | L1) = ? 

 0.15  from tree 

P(NL2 | NL1) = ? 

 0.85 from tree 

P(at least one L) = ? 

 P(L1 and L2) + P(L1 and NL2) + P(NL1 and L2) = .0225 + .1275 + .1275 = .2775 

  (or 1 - 0.7225 = .2775) 

 

You try! Example 5:  I survey a bunch of people and 23% of them love Cindy Crawford.  But of the 

people who love Cindy Crawford, 10% of them are Mr. Simon.  Of the people who don’t love Cindy 

Crawford, 13% of them are Mrs. Simon. 

a) What is the chance that a person chosen at random loves Cindy Crawford and is Mr. Simon? 

b) What is the chance that a person chosen at random isn’t Mrs. Simon? 

Answers: 0.023 and 0.8999 

 

4.  Checking for independence 

To check if two events are independent, you MUST check it mathematically.  There are two ways: 

1) Check if P(B | A) = P(B).    

  (that makes sense, right?) 

2)  Check if P(A and B) = P(A)*P(B) 

 (it’s just the AND rule!) 

 

Example 6:  Two events E and F are such that P(E) = .3, the P(F) = .2, and the P(E and F) = .04.  Are 

the events independent?    

No.  (.2)(.3) ≠ .04 


