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(Abstr) 
 
 
(Rec) 
 
 
 
 
(δ) 
 
 
 
 
(If‐true) 
 
 
 
 
(If‐false) 
 
 
 
(App) 
 

 k ⇓ k

  fun x→ e ⇓ fun x→ e

  rec f = e ⇓ e [rec f = e  /  f]

  

e1 ⇓ true              e2 ⇓ v

if  e1  then e2  else e3 ⇓ v

  

e1 ⇓ false              e3 ⇓ v

if  e1  then e2  else e3 ⇓ v

  

e1 ⇓ v1      e2 ⇓ v2      v=v1⊕v2
              e1  ⊕ e2 ⇓ v                    

  

e1 ⇓ fun x→ e     e2 ⇓ v      e[v / x]⇓ v'

                         e1e2 ⇓ v' 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(Abstr)   
 
 
(Rec) 
 
 
 
 
(δ)   
 
 
 
(App)     
 
 
 
 

  η,k ⇓ k   η,x⇓ η(x)

  η,fun x→ e ⇓ 〈fun x→ e,η〉

  

η,rec f = e ⇓ 〈e,η'〉
where η'= η[f→ 〈e,η'〉]

  

η,e1 ⇓ v1      η,e2 ⇓ v2      v=v1⊕v2
                 η,e1  ⊕ e2 ⇓ v                    

  

η,e1 ⇓ 〈fun x→ e,η'〉     η,e2 ⇓ v      η'[x→ v],e ⇓ v'

                                     η,e1e2 ⇓ v' 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(Const)           (Var)      
 
 
(Abstr) 
 
 
 
(δ) 
 
 
(App) 

   

σ,η e1 ⇓ 〈fun x→ e,η'〉,σ1      σ1 ,η e2 ⇓ v,σ2        σ2 ,η'[x→ v] e ⇓ v',σ3

                                                  σ,η e1e2 ⇓ v',σ3                                                            

 

 
 
(Deref) 
 
 
 
(Assign) 
 
 
 
 
(Ref) 
                     
 
 
 

   σ,η k ⇓ k,σ    σ,η x⇓ η(x),σ

   σ,η fun x→ e ⇓ 〈fun x→ e,η〉,σ

   

σ,η e1 ⇓ v1 ,σ1      σ1 ,η e2 ⇓ v2 ,σ2      v=v1⊕v2
                          σ,η e1  ⊕ e2 ⇓ v,σ2                           

    

σ,η e ⇓ ,σ '      a location         ′σ () = v

                          σ,η !e ⇓ v,σ '                        

    

σ,η e1 ⇓ ,σ '     σ ',η e2 ⇓ v,σ ''

    σ,η e1 := e2 ⇓ (),σ ''[→ v]        

    

σ,η e ⇓ v,σ '      a fresh location  

        σ,η ref  e ⇓ ,σ '[→ v]         


