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What is Scheme?What is Scheme?

Scheme is an 
implementation of LISP



  

What is LISP?What is LISP?

Lisp is...
A multi paradigm language

Functional
Procedural
Reflective
Also has OO features

Based around linked lists
Nothing like what you're probably used to



  

Some historySome history

An old, mature language
Inspired Alan Kay, along with many other 
language designers
Broke programming theory into it's base parts



  

An aside: Polish NotationAn aside: Polish Notation

Also known as 'Prefix Notation'
Instead of: 1 + 2
You have: + 1 2
Image '+' as a method; you wish to apply the 
function 'add' to the arguments '1' and '2'
Prevents any kind of ambiguousness
No operator precedence



  

An aside: S-ExpressionsAn aside: S-Expressions

Everything in lisp is arranged in S-Expressions
'Atoms' arranged in 'Lists'
The atoms '1', '2', and '3' in a list: (1  2  3 )
Atoms are strings, numbers, symbols, or 
anything, really
Nestification: (1  (“ c h e e s e ”  x y z  ' E ) #\ g )



  

Some SchemeSome Scheme

Functions are just Atoms



  

Some SchemeSome Scheme

To call a function:

just put the function as the first atom in a list.

The remaining atoms are the arguments.



  

Dotted PairsDotted Pairs

( def i ne x ( cons  1 2) )  => ( 1 .  2)

( car  x)  => 1

( cdr  x)  => 2

( def i ne y ( cons  1 ( cons  2 3) ) )        
            => ( 1 .  ( 2 .  3) )

( car  y)  => 1

( cdr  y)  => ( 2 .  3)

( car  ( cdr  y) )  = 2



  

ListsLists

(1 2 3 4 5)
is the same as

(1 . (2 . (3 . (4 . (5 . ())))))

You can use (list) to quickly create these



  

Doing things in orderDoing things in order

(b e g i n  (d i s p l a y  “ H e l l o  ” )
        (d i s p l a y  #\ n e w l i n e )
        (d i s p l a y  “  Wo r l d ! ))



  

Boring StuffBoring Stuff

(i f  (e x p r e s s i o n ) r e s u l t - i f - t r u e
                 r e s u l t - i f - f a l s e )

(c o n d  ((e x p r e s s i o n ) r e s u l t - i f - t r u e ) 
      ((e x p r e s s i o n ) r e s u l t - i f - t r u e ) 
      (e l s e  r e s u l t - o t h e r w i s e ))



  

Defining FunctionsDefining Functions

Lambda Functions

( l a mb d a  (x ) 
            (+  x  1 ))



  

Defining FunctionsDefining Functions

(d e f i n e  + +  ( l a mb d a  (x )
        (+  x  1 ))



  

LetLet

l e t ,  l e t * ,  l e t - r e c ,  f l u i d - l e t

All ways of making sure your variables
are in the correct scope



  

RecursionRecursion

Scheme has no loops



  

RecursionRecursion

There is no cost to use 'tail call recursion' in 
Scheme.

Except the tax on your brain.



  

RecursionRecursion

    (d e f i n e  c o u n t d o w n
( l a mb d a  (x )

                     ( i f  (=  x  0 ) (d i s p l a y  “ B o o m! ” )
                                   (c o u n t d o w n  (-  x  1 ))



  

RecursionRecursion

(d e f i n e  l i s t - p o s i t i o n
( l a mb d a  (o  l )

             ( l e t  l o o p  (( i  0 )( l  l ))
          ( i f  (n u l l ? l ) #f

                        ( i f  (e q v ? (c a r  l ) o ) i
                             ( l o o p  (+  i  1 ) (c d r  l )))))))



  

That Made No SenseThat Made No Sense

Why should you learn Scheme?

(Or Lisp, or Dylan, or Haskell, or Scala...)
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