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Probability - Part 1

Jan. 28, 2025

By the end of this lecture, you will be able to: 

1. Define probability and sample space, 
disjoint events and independent events  

2. Compute probabilities of rolling dice and 
drawing cards 
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“The probability of rain is 70% this afternoon.” 

“Primary efficacy analysis demonstrates that X 
vaccine to be 95% effective against Y disease 
beginning 28 days after the first dose.” 

“The chance that the US stock market crashes 
this year is 99%.”

Commonality?
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For today: flipping coins, rolling dice, drawing cards
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Texas Hold’em

Wiki
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Random events: the individual outcomes are 
uncertain, but the long-term pattern of many 
individual outcomes is predictable. Example: 
heads or tails when tossing a fair coin.

Probability: the proportion of times the outcome 
occurs over a long series of repetitions. 

Sample space: set of all possible outcomes

<latexit sha1_base64="OaT5+YG05hh5jeVL2CKHg2nlR2s="></latexit>

P (A) =
# of outcomes in A

# of possible outcomes
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Example 1: If you toss a fair coin, the 
sample space is {H, T}.
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.

Example 2: What is the sample space when 
two fair dice are tossed? 
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.

Example 2: What is the sample space when 
two fair dice are tossed? 
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), …, 
(6,1), (6,2), (6,3), (6,4), (6, 5), (6, 6)} 

First roll Second roll
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.

Example 2: What is the sample space when 
two fair dice are tossed? 
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), …, 
(6,1), (6,2), (6,3), (6,4), (6, 5), (6, 6)} 

What is the sample space for the sum of the 
two rolls? 
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Example 1: If you toss a fair coin, the 
sample space is {H, T}. If you roll one dice, 
the sample space is {1,2,3,4,5,6}.

Example 2: What is the sample space when 
two fair dice are tossed? 
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), …, 
(6,1), (6,2), (6,3), (6,4), (6, 5), (6, 6)} 

What is the sample space for the sum of the 
two rolls? 
{2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}.
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Sample space:
{(1,1), (1,2), (1,3), (1,4), 
(1,5), (1,6),…, (6,1), (6,2), 
(6,3), (6, 4), (6, 5), (6, 6)}
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Sample space:
{(1,1), (1,2), (1,3), (1,4), 
(1,5), (1,6),…, (6,1), (6,2), 
(6,3), (6, 4), (6, 5), (6, 6)}

P(sum = 2) = 1 / 36 
P(sum = 3) = 2 / 36 
P(sum = 4) = 3 / 36 

… 
P(sum = 12) = 1 / 36
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Sample space:
{(1,1), (1,2), (1,3), (1,4), 
(1,5), (1,6),…, (6,1), (6,2), 
(6,3), (6, 4), (6, 5), (6, 6)}

P(sum = 2) = 1 / 36 
P(sum = 3) = 2 / 36 
P(sum = 4) = 3 / 36 

… 
P(sum = 12) = 1 / 36

P(sum < 6) = 
P(sum is odd) = 
P(same number on both dice) =
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Sample space:
{(1,1), (1,2), (1,3), (1,4), 
(1,5), (1,6),…, (6,1), (6,2), 
(6,3), (6, 4), (6, 5), (6, 6)}

P(sum = 2) = 1 / 36 
P(sum = 3) = 2 / 36 
P(sum = 4) = 3 / 36 

… 
P(sum = 12) = 1 / 36

P(sum < 6) = 10/36 
P(sum is odd) = 18/36 
P(same number on both dice) = 6/36
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Two properties
1. Every probability is a number between 0 
and 1. 

2. The sum of probabilities over all possible 
outcomes is 1. 

  
Example:  
P(sum = 2) +P(sum=3) + …+P(sum=12) = 1.

0 1

impossible certain
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More definitions

Complement: The complement of event     ,  
denoted by    , is the set of all outcomes that 
are not in the event
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More definitions

Complement: The complement of event     ,  
denoted by    , is the set of all outcomes that 
are not in the event

Example: If A = roll 1, then       = roll 2,3,4,5, or 6      
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Disjoint (mutually exclusive): events that 
cannot happen at the same time.
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Disjoint (mutually exclusive): events that 
cannot happen at the same time.

Example: A = roll 1, B = roll 2     
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13 cards

13 cards

13 cards

13 cards

Total: 52 cards
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) =  
P(B) =  
P(A and B) =  
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) =  
P(B) =  
P(A and B) =  
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) =  
P(A and B) =  
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) =  
P(A and B) = 
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) = 4/52 
P(A and B) = 
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) = 4/52 
P(A and B) = 
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) = 4/52 
P(A and B) = 0 
P(A or B) = 
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Example 1: Drawing a card from 
a deck of cards,  
A = queen, B = king 
Disjoint events! 
P(A) = 4/52 
P(B) = 4/52 
P(A and B) = 0 
P(A or B) = 8/52 



33

Example 2: Drawing a card from 
a deck of cards,   
A = queen, B = diamond suit 
Not disjoint events 

P(A and B) = 
P(A or B) =
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Example 2: Drawing a card from 
a deck of cards,   
A = queen, B = diamond suit 
Not disjoint events 

P(A and B) =  
P(A or B) = 
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Example 2: Drawing a card from 
a deck of cards,   
A = queen, B = diamond suit 
Not disjoint events 

P(A and B) = 1/52 
P(A or B) = 16/52
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Independent: two events are independent if 
the outcome of the first event does not affect 
the outcome of the second.

Example 1: If you toss a fair coin for 10 
times and get 10 heads, the probability to 
get a head at the 11-th time is still 1/2.
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Independent: two events are independent if 
the outcome of the first event does not affect 
the outcome of the second.

Example 1: If you toss a fair coins for 10 
times and get 10 heads, the probability to 
get a head at the 11-th time is still 1/2.

Example 2: Drawing two cards from a 
deck of cards (and remove the drawn from 
the deck), A = get a queen in the first draw, 
B = get a queen in the second draw
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Independent: two events are independent if 
the outcome of the first event does not affect 
the outcome of the second.

Example 1: If you toss a fair coins for 10 
times and get 10 heads, the probability to 
get a head at the 11-th time is still 1/2.

Example 2: Drawing two cards from a 
deck of cards (and remove the drawn from 
the deck), A = get a queen in the first draw, 
B = get a queen in the second draw
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Independent: two events are independent if 
the outcome of the first event does not affect 
the outcome of the second.

Example 1: If you toss a fair coins for 10 
times and get 10 heads, the probability to 
get a head at the 11-th time is still 1/2.

Example 2: Drawing two cards from a 
deck of cards (and remove the drawn from 
the deck), A = get a queen in the first draw, 
B = get a king in the second draw
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Conditional Probability

P(A|B) = the probability that A occurs, given 
that B has happened 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Conditional Probability

P(A|B) = the probability that A occurs, given 
that B has happened 

If A and B are independent, 
P(A|B) = P(A).

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) =  
P(B) =  
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) =  
P(B) =  
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) =  
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) =  
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) =  
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)



49

Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) =  
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) = 2/11 
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) = 2/11 
P(A and B) = 

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) = 2/11 
P(A and B) = 2/36

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) = 2/11 
P(A and B) = 2/36 = P(A|B)*P(B)

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 1:
When rolling two dice, 
A: obtain 2 on one of the rolls 
B: the sum equals 7 
P(A) = 11/36 
P(B) = 6/36 
P(A|B) = 2/6 
P(B|A) = 2/11 
P(A and B) = 2/36 = P(A|B)*P(B) 

                = P(B|A)*P(A)

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 2: Drawing two cards from a 
deck of cards, the probability that the first 
is a queen and the second is a king

A = draw a king in second draw 
B = draw a queen in first draw 
Calculate P(A and B)!

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 2: Drawing two cards from a 
deck of cards, the probability that the first 
is a queen and the second is a king

A = draw a king in second draw 
B = draw a queen in first draw 
Calculate P(A and B)!

<latexit sha1_base64="YXkfllWgYtLY3UPteXY8gFeJyrc="></latexit>

P (A and B) = P (A|B)P (B) =
4

51
· 4

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 2: Drawing two cards from a 
deck of cards, the probability that the first 
is a queen and the second is a king

A = draw a king in second draw 
B = draw a queen in first draw 
Calculate P(A and B)!

<latexit sha1_base64="YXkfllWgYtLY3UPteXY8gFeJyrc="></latexit>

P (A and B) = P (A|B)P (B) =
4

51
· 4

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)

4 queens in 52 cards
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Example 2: Drawing two cards from a 
deck of cards, the probability that the first 
is a queen and the second is a king

A = draw a king in second draw 
B = draw a queen in first draw 
Calculate P(A and B)!

<latexit sha1_base64="YXkfllWgYtLY3UPteXY8gFeJyrc="></latexit>

P (A and B) = P (A|B)P (B) =
4

51
· 4

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)

4 queens in 52 cards
4 kings in 51 cards
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Example 2: Drawing two cards from a 
deck of cards, the probability that the first 
is a queen and the second is a king

A = draw a king in second draw 
B = draw a queen in first draw 
Calculate P(A and B)!

<latexit sha1_base64="YXkfllWgYtLY3UPteXY8gFeJyrc="></latexit>

P (A and B) = P (A|B)P (B) =
4

51
· 4

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

A = draw a diamond in second draw 
B = draw a queen in first draw 
Calculate P(A|B)!

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

A = draw a diamond in second draw 
B = draw a queen in first draw 
Calculate P(A|B)!

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

A = draw a diamond in second draw 
B = draw a queen in first draw 
Calculate P(A|B)!

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)

<latexit sha1_base64="w2RK+6c45whA31IF5n+YLC11x9c=">AAAB/HicbVDLSgNBEOyNrxhfqzl6GQxCvITdkKgXIcSLxwjmAckSZiezyZDZBzOzwrLEX/HiQRGvfog3/8ZJsgdNLGgoqrrp7nIjzqSyrG8jt7G5tb2T3y3s7R8cHpnHJx0ZxoLQNgl5KHoulpSzgLYVU5z2IkGx73Ladae3c7/7SIVkYfCgkog6Ph4HzGMEKy0NzWKr3LxAN2jgCUzS2iytV2dDs2RVrAXQOrEzUoIMraH5NRiFJPZpoAjHUvZtK1JOioVihNNZYRBLGmEyxWPa1zTAPpVOujh+hs61MkJeKHQFCi3U3xMp9qVMfFd3+lhN5Ko3F//z+rHyrp2UBVGsaECWi7yYIxWieRJoxAQliieaYCKYvhWRCdYxKJ1XQYdgr768TjrVin1Zqd/XSo1mFkceTuEMymDDFTTgDlrQBgIJPMMrvBlPxovxbnwsW3NGNlOEPzA+fwBggpNW</latexit>

P (B) =
4

52
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

For P(A and B), two disjoint events: 
1. The queen was a diamond 
2. The queen was not a diamond

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

For P(A and B), two disjoint events: 
1. The queen was a diamond 
2. The queen was not a diamond

<latexit sha1_base64="NlVHHNCY/sFV5eaqZWQeSldD1gA="></latexit>

P (A and B) = P (second is diamond and first diamond queen)

+ P (second diamond and first queen of other suit)

= P (second diamond | first diamond queen)P (first diamond queen)

+ P (second diamond | first other queen)P (first other queen)

=
12

51
· 1

52
+

13

51
· 3

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

For P(A and B), two disjoint events: 
1. The queen was a diamond 
2. The queen was not a diamond

<latexit sha1_base64="NlVHHNCY/sFV5eaqZWQeSldD1gA="></latexit>

P (A and B) = P (second is diamond and first diamond queen)

+ P (second diamond and first queen of other suit)

= P (second diamond | first diamond queen)P (first diamond queen)

+ P (second diamond | first other queen)P (first other queen)

=
12

51
· 1

52
+

13

51
· 3

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

For P(A and B), two disjoint events: 
1. The queen was a diamond 
2. The queen was not a diamond

<latexit sha1_base64="NlVHHNCY/sFV5eaqZWQeSldD1gA="></latexit>

P (A and B) = P (second is diamond and first diamond queen)

+ P (second diamond and first queen of other suit)

= P (second diamond | first diamond queen)P (first diamond queen)

+ P (second diamond | first other queen)P (first other queen)

=
12

51
· 1

52
+

13

51
· 3

52

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)
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Example 3: Drawing two cards from a 
deck of cards, the probability of drawing a 
diamond after first drawing a queen  

For P(A and B), two disjoint events: 
1. The queen was a diamond 
2. The queen was not a diamond

<latexit sha1_base64="NlVHHNCY/sFV5eaqZWQeSldD1gA="></latexit>

P (A and B) = P (second is diamond and first diamond queen)

+ P (second diamond and first queen of other suit)

= P (second diamond | first diamond queen)P (first diamond queen)

+ P (second diamond | first other queen)P (first other queen)

=
12

51
· 1

52
+

13

51
· 3

52

All together,
<latexit sha1_base64="wk8akwvrVhKL2vBKINucfWnaxEc="></latexit>

P (A|B) =
12
51 · 1

52 + 13
51 · 3

52
4
52

=
1

4

<latexit sha1_base64="+uj6w/ovUiAcm4fxjDMGfK7uE+U=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEjtUiWI14JUysJYJPqQmqpyXKe16jiRfYOoQr+BhV9hYQAhViY2/ga3zQAtR7J1fM69ur7HiwTXYNvf1sLi0vLKamYtu76xubWd29mt6zBWlNVoKELV9IhmgktWAw6CNSPFSOAJ1vAGV2O/cceU5qG8hWHE2gHpSe5zSsBInVyxWrh8qBTxBXZ9RWhintgFdg8JJrKLR7hSHBnR3J1c3i7ZE+B54qQkj1JUO7kvtxvSOGASqCBatxw7gnZCFHAq2CjrxppFhA5Ij7UMlSRgup1MVhrhQ6N0sR8qcyTgifq7IyGB1sPAM5UBgb6e9cbif14rBv+8nXAZxcAknQ7yY4EhxON8cJcrRkEMDSFUcfNXTPvERAMmxawJwZldeZ7Uj0rOaenk5jhfrqRxZNA+OkAF5KAzVEbXqIpqiKJH9Ixe0Zv1ZL1Y79bHtHTBSnv20B9Ynz/rnpsn</latexit>

P (A|B) =
P (A and B)

P (B)



Question:
What is the probability of hitting a straight flush?
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