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Finite State Machine (FSM) (or Finite State Automaton, or simply State Machine)

Uninitialized 
state

𝑄 = 1
𝑄 = 0

𝑄 = 0
𝑄 = 1

Invalid 
state

(𝑄 = 𝑄)

𝑆 = 0
𝑅 = 0

𝑆 = 0
𝑅 = 1

𝑆 = 1
𝑅 = 0

𝑆 = 1
𝑅 = 1

𝑆 = 1
𝑅 = 1

𝑆 = 1
𝑅 = 0

𝑆 = 0
𝑅 = 1

𝑆 = 1
𝑅 = 1

𝑆 = 1
𝑅 = 0

𝑆 = 0
𝑅 = 1

𝑆 = 0
𝑅 = 0

𝑆 = 0
𝑅 = 0

𝑆 = 1
𝑅 = 0

𝑆 = 0
𝑅 = 1

𝑆 = 0
𝑅 = 0

State transition diagram – 
visualization of a finite state machine

FSM - an abstract machine
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FSM States

FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
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Inputs

FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside;
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside;
d) It changes its state in response to inputs;
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Finite State Machine (FSM) (or Finite State Automaton, or simply State Machine)
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside
d) It changes its state in response to inputs;
e) It can produce output as well

Outputs
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside
d) It changes its state in response to inputs;
e) It can produce output as well

This FSM is deterministic
(There is no state with two outgoing 
transitions for the same input)
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
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d) It changes its state in response to inputs;
e) It can produce output as well

𝒔𝟎

𝒔𝟏

𝒔𝟑

𝒔𝟐

Formalization:
𝑆 = 𝑠+, 𝑠,, … , 𝑠-  - set of states

This FSM is deterministic
(There is no state with two outgoing 
transitions for the same input)
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d) It changes its state in response to inputs;
e) It can produce output as well
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Formalization:
𝑆 = 𝑠+, 𝑠,, … , 𝑠-  - set of states
𝐼 = 𝑖+, 𝑖,, … , 𝑖.  - inputs

This FSM is deterministic
(There is no state with two outgoing 
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Formalization:
𝑆 = 𝑠+, 𝑠,, … , 𝑠-  - set of states
𝐼 = 𝑖+, 𝑖,, … , 𝑖.  - inputs
𝑂 = 𝑜+, 𝑜,, … , 𝑜/  - outputs

This FSM is deterministic
(There is no state with two outgoing 
transitions for the same input)

𝒊𝟑
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside
d) It changes its state in response to inputs;
e) It can produce output as well

Formalization:
𝑆 = 𝑠+, 𝑠,, … , 𝑠-  - set of states
𝐼 = 𝑖+, 𝑖,, … , 𝑖.  - inputs
𝑂 = 𝑜+, 𝑜,, … , 𝑜/  - outputs
𝐹 = 𝑆×𝐼 → (𝑆×𝑂) – transition function
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This FSM is deterministic
(There is no state with two outgoing 
transitions for the same input)
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FSM - an abstract machine, defined as follows:
a) It can be in exactly one of a finite number of states at any given time;
b) Has one initial state;
c) It gets inputs from outside
d) It changes its state in response to inputs;
e) It can produce output as well

Formalization:
𝑆 = 𝑠+, 𝑠,, … , 𝑠-  - set of states
𝐼 = 𝑖+, 𝑖,, … , 𝑖.  - inputs
𝑂 = 𝑜+, 𝑜,, … , 𝑜/  - outputs
𝐹 = 𝑆×𝐼 → (𝑆×𝑂) – transition function
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This FSM is deterministic
(There is no state with two outgoing 
transitions for the same input)
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State transition diagram – visualization of FSM
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Finite State Machine (FSM) Visualization
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State transition diagramTransition table – an alternative

Current 
state Input New state Output

𝑠# 𝑖# 𝑠# undefined

𝑠# 𝑖$ 𝑠$ 1

𝑠# 𝑖% 𝑠% 0

…




