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BASIC CONCEPTS OF PROBABILITY
1. Probability
Definition
Probability is a numerical measure of the likelihood (chance) that a particular event will occur.
Formula (Classical Probability)
P(E)=Number of favourable outcomes/Total number of possible outcomes 
Range of Probability
0≤P(E)≤10 \le P(E) \le 10≤P(E)≤1 
· P(E)=0 → Impossible event
· P(E)=1 → Certain (sure) event
Example
When tossing a fair coin:
· Probability of getting a Head:
P(H)=1/2 ​ 

2. Sample Space
Definition
The sample space is the set of all possible outcomes of a random experiment.
Notation
Sample space is usually denoted by S.
Examples
Example 1: Tossing a coin
S={H,T} 
Example 2: Rolling a die
S={1,2,3,4,5,6} 
Example 3: Tossing two coins
S={HH,HT,TH,TT } 

3. Mutually Exclusive Events
Definition
Two or more events are mutually exclusive if they cannot occur at the same time.
A∩B=∅ 
Example 1 (Die)
· Event A: Getting an even number → {2, 4, 6}
· Event B: Getting an odd number → {1, 3, 5}
👉 A and B cannot happen together, so they are mutually exclusive.
Example 2 (Card)
· Drawing a heart
· Drawing a spade
A card cannot be both → mutually exclusive.

4. Mutually Exhaustive Events
Definition
Events are mutually exhaustive if together they cover all possible outcomes of the experiment.
A∪B=S 
Example 1 (Coin)
· Event A: Getting Head
· Event B: Getting Tail
A∪B={H,T} = S
So they are mutually exhaustive.
Example 2 (Die)
· Event A: Getting a number less than 4 → {1,2,3}
· Event B: Getting a number greater than or equal to 4 → {4,5,6}
Together, they include all outcomes.

5. Equally Likely Events
Definition
Events are equally likely if each outcome has the same probability of occurring.
Example 1 (Fair Coin)
· Head and Tail are equally likely:
P(H)=P(T)=1/2 
Example 2 (Fair Die)
Each number has probability:
P(1)=P(2)=⋯=P(6)=1/6 
Example 3 (Card)
Each card in a well-shuffled deck has equal chance of being drawn.

6. Sure (Certain) Event
Definition
A sure event is an event that will always occur when the experiment is performed.
P(S)=1
Example 1 (Die)
· Event: Getting a number less than 7
Since all outcomes {1–6} are < 7, the event is sure.
Example 2 (Coin)
· Event: Getting either Head or Tail
This always happens → sure event.

7. Quick Summary Table (Exam-Friendly)
	Term
	Meaning
	Example

	Probability
	Measure of chance
	P(H)=1/2P(H)=1/2P(H)=1/2

	Sample Space
	All possible outcomes
	{1,2,3,4,5,6}

	Mutually Exclusive
	Cannot occur together
	Even & Odd

	Mutually Exhaustive
	Cover all outcomes
	Head or Tail

	Equally Likely
	Same chance of occurring
	Die outcomes

	Sure Event
	Always occurs
	Number < 7
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