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Semantics 

Assignment Semantics 
• We know that the rhs of an assignment statement is an expression. To determine the 

meaning of an assignment statement, we need to know the meaning of the rhs 
expression. 

• Now, we know how to determine the meaning of an expression. Then, let’s figure out 
the way to determine the meaning of an assignment. 

• We know that the meaning function of an expression generate a new value and the 
meaning function of an assignment generates a new state. (Remember: Assignment is a 
type of statement.) 

 
 

 
 

• This means the value generated by the rhs expression is used to update the value of 
the lhs variable of the assignment. In the new state, the lhs variable will be associated 
with the new value generated by the rhs expression. Expressed this mathematically,  
 

 
 
   Here,  means overriding union.  
 

• If we have a set X which contains three pairs, {<a, 1>, <b, 5>, <c, 1>}, and a set Y which 
contains two pairs, {<b, 6>, <d, 0>}, the overriding union of X and Y is: 
 

 

 
• Example 

o If X = {<a, 1>} and Y = {<b, 2>}, what is the result of overriding union of X and Y?  
 {<a, 1>, <b, 2>} 

o If X = {} and Y = {<c, 3>}? 
 {<c, 3>} 

o If X = {<d, 4>} and Y = {<d, 4>}? 
 {<d, 4>} 

• We are going to expand the simple interpreter we built for the expression and let it be 
able to determine the meaning of assignment.  

• Add: Assignment class, Meaning function for assignment, and let the state can be 
printed out pretty. Also, a main function to test them. 

M : Ex pression × Sta te → Valu e
M : Sta tem ent × Sta te → Sta te

M(Assign m enta , Sta tes ta te) = s ta te ∪̄ {a . target, M(a . sour ce, s ta te)}

∪̄
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Fun Facts about Assignment Semantics in C and Java 
• C treats assignments as expression, while Java doesn’t 

 
• What are the outputs of Exp2.c? [a = 2, b = 2, c = 2; a = 0, b = 0, c = 3 ] 

 
 

o In assignments a = b = c evaluates c, assigns that to b, then assigns that to a. 
o In expressions c = 3 + (a = b) assigns the value of b to a and then adds 3 to the 

value and assigns it to c. 
 

 


