Conditional Probability
We often use probabilities to determine how likely we think an event is to occur.  We can make plans, pack accordingly, and make other decisions based on the forecast of the weather or the chances of us getting stuck in traffic.  For example, what is the chance it will rain today given that it rained yesterday?  What is the probability of getting caught in traffic given that it is rush hour.  These are conditional probabilities where we want to know the probability of an event given what we already know.
Computing Probabilities
If the know the probability of two events occurring and we know the probability of both events occurring, then we can calculate the conditional probabilities
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which is to say the probability of event A given that B has occurred is the probability of both A and B divided by the probability of B.

Applications for conditional probability
Prediction and analytics
Forecasting the weather, deciding odds on horse races, predicting political races, planning for traffic flow, these are all examples of using prediction to decide how to act.  Every event has a probability of occurring and that probability can be affected by a complex web of other events.  If we can correctly piece together the web of events, we can adjust our probabilities of the event we really care about. 

Artificial Intelligence
AI is the field of computer science that deals with computers making decisions based on conditions or a series of conditional statements.  This can range from the computer player in a game, deciding how to play against a human opponent, to something far more sophisticated.  Today we see computers making all sorts of decisions, providing suggestions about movies we may like, products to buy, who our friends might be on social network sites.  All of these decisions are made using a complex web of probabilities and conditional statements.

Machine Learning and Training
Machine Learning is a technique of allowing the computer to decide what aspects of a letter are important.  An example letter would be fed into the computer and the computer told what that letter is, for example an A.  More examples of the letter A are fed into the computer until it creates rules for what an A is, at which point a random letter could be correctly identified as an A by the computer based on criteria unknown to the programmer but understood by the computer.
Driverless Vehicles
Currently, there are several manufactures trying to automate the driving process and create a driverless car.  This is an exciting field that will have an enormous impact on society if they are successful.  This is another example of Artificial Intelligence using a complex web of conditional probabilities to decide how to act.
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