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module StackMachinewhere
importSystem.IO

Exercise 4.1

We define a type of transition functions that define state transitions triggered by ainputs and also
producingoutputs:

type Transition state input output = ( state , input ) → ( state , output )

(a) Define a Haskell function

process : : Transition state input output → state → [ input ] → [ output ]

that calculates the list out outputs produced by a transition function given a starting state an a list
of inputs.

Solution Hints

process tr s [ ] = [ ]
process tr s ( input : inputs ) = let

( s’ , output ) = tr ( s , input )
in output : process tr s’ inputs

Usingprocess from (b) and prelude functions, the definition

runprocess : : Transition state String String → state → IO ( )
runprocess tr s = do

hSetBuffering stdout LineBuffering −− requires: “import System.IO” at beginning of module
interact ( unlines ° process tr s ° lines )

allows runprocess to turn a transition withString inputs and outputs into a runnable program.

Try: runprocess id 0

(b) Define a transition function

countEcho : : Transition Integer String String

that keeps a counter as its state and otherwise just reproduces the input prefixed withline numbers
as output.

Try: runprocess countEcho 0

Solution Hints

countEcho ( count , input ) = ( count’ , shows count’ ( ’ ’ : input ) )
where count’ = succ count

(c) Define a transition function

trAdd : : Transition Integer String String



that uses the prelude functionsread and show to add theInteger reading of the input to the
accumulating state, and outputs that state as a string.

Try: runprocess trAdd 0

Solution Hints

trAdd ( s , input ) = ( s’ , show s’ )
where

n = read input
s’ = s + n

(d) Define a transition function

polish : : Transition [ Integer ] String String

that implementsa reverse Polish notation calculator by pushing number inputson the stack,always
outputing the top of the stack (if present), and interpreting+ , − , ∗ , / as taking their arguments
from the stack and pushing the result back onto the stack.

Try: runprocess polish [ ]

Solution Hints

polish ( n : m : ks , "+") = ( k : ks , show k ) where k = m + n
polish ( n : m : ks , "-") = ( k : ks , show k ) where k = m − n
polish ( n : m : ks , "*") = ( k : ks , show k ) where k = m ∗ n
polish ( n : m : ks , "/") = ( k : ks , show k ) where k = m ‘div‘ n
polish ( ks , input ) = ( k : ks , show k ) where k = read input


