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1 Syntax

This section provides the grammar of the Teko pro-
gramming language.

Grammar 1: Teko grammar

envi; 1 = eval((fn params code™), env;) (5)

= envj[return = (A params code)]

program = { expr } ;

expr ‘(7 { expr } )’

atom ;

? [T [rspace:]\(\)]+ 7 ;

atom

envi; 1 = eval((mo param code™), env;) (6)

= envj[return = (7 param code)]

Grammar (1| uses ISO/IEC 14977 [1] Extended BNF
with the special sequence ‘7 ... 77 defined as a POSIX
Extended Regular Expressions [2].

2 Semantics

This section provides the semantics of the Teko pro-
gramming language.
A program is represented as a list of n € N expressions.

program = (expry, €xXpry, ..., €Xpry)
An environment envy is a set of atom-list pairs.
envi = {(a1,L1), (az,La), ..., ke NNk <n+1
A program’s output is defined.

interpret(program, envy) = envy41.return

2.1 Core Semantics

Equations to define the core semantics of the
Teko programming language.
Notation is specified in section

enviyy = eval(expri,envi) ‘ (1)

envi] = eval(atom, env;) (2)

= envj[return = envj.atom)]

enviy1 = eval((def atom expr), env;) (3)

= envj[atom := eval(expr, env;).return|

enviy1 = eval((set! atom expr), env;) (4)

= envj[atom = eval(expr, env;).return]

enviy] = eval((if test then else), env;) (7)

let Q = eval(test, env;).return

B {eval(then, envj), Q is not false

eval(else, env;), Q is false

envi] = eval((expr args®), env;) (8)

envj[return = call(eval(expr, env;).return,

envi[params — (args)])]

2.2

1.

2.

ot

Notation

env; denotes the i-th element of the list env.

eval(Q, P) calls the evaluate function with pro-
gram Q and environment P.

. envg[aj := Oj] returns a new environment with

(ai, (Oj)) added to the k-th environment. It is
an error if a; already exists in envy.

. envi[a; = Oj] mutates L;; by assigning it Oj, re-

turning envy,.

envg[a; — Oj] returns a new environment with
Oj; prepended to Lj.

. envy.a; returns the first element of L;.

A* and At denote 0-or-more and 1-or-more re-

spectively. A in equations , @, expands
to A1, Ao, ..., An.

. XA and 7 are literals used to differentiate functions

and macros, respectively.
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2.3 Calling

Calling invokes a function (fn) or a macro (mo). Im-
plementations must support an unbounded number of
active tail calls.

A function call evaluates all elements in the list
envi.params and binds each result to its respective
symbol in the parameter list of the function to be
called.

A macro call binds the list envi.params to the pa-
rameter name specified by the macro. The macro is
then run and its results shall be a list which is evalu-
ated in the previous context.

The behaviour is outlined in equation @

call(C, env)
_Jeval(code(C),f),Cis A
| eval(eval(code(C), m).return, env), C is 7

let f = env[Cp; — eval(env.paramaj,env), ...]

let m = env[C,, — env.params]

3 Environment Initialization

Initial environments require various macros, functions,
and constants to be defined and immutable; this sec-
tion specifies these values. Functions and macros be-
have as specified by Schemel4].

3.1 Constants

The environment env; is to be initialized with all gaus-
sian rationals such that atom lookups of numeric forms
(e.g. envy.‘3.14°) return numeric objects (e.g. 3.14).
Numeric symbol syntax is described by grammar
All numeric symbol-value pairs are immutable.

Grammar 2: Teko numeric symbols

number = [ ‘4+’ | ‘=’ | enota
[ ( ‘47 | ‘=7 ) enota ‘i’ |

enota = numeral [ ‘e’ integer | ;
numeral = integer

| integer ‘.’

| ‘.7 integer

| integer ‘.’ integer

| integer ‘/’ integer ;
integer = digit { digit } ;
digit = ‘17 | 27 | 3" | 4’ | ‘5’

| 467 ‘ £77 | 487 | 697 ‘ LO? ;

‘true’ and ‘false’ are unique and immutable objects in
the environment. ‘pi’ and ‘e’ are to be stored with

rational approximations m and e respectively.

3.2 Functions

The functions ‘append’, ‘string-append’, ‘take’, ‘drop’,
“first’, ‘rest’, ‘7, RS0 fexp’, ‘In’, ‘sqrt’, ‘sin’,
‘cos’, ‘not’, ‘abg’, ‘even?’, ‘odd?’, ‘zero?’, ‘one?’, ‘read’,
‘write’, ‘ceiling’, ‘floor’, ‘round’, ‘read-line’, ‘read-string’,
‘eval’, ‘max’, ‘min’.

3.3 Macros
The macros 7, ‘<, ‘<=’, ‘>’ ‘>=’ ‘=’ ‘equal?’,
‘and’, ‘or’, ‘xor’, ‘bitwise-and’, ‘bitwise-ior’, ‘bitwise-

xor’,

3.4 Miscellaneous

Further initial macros, functions, and constants may
be implemented provided all such symbols begin with
‘@’, which is reserved for the implementation.

The macro *;’ shall act as a comment; a program stripped
off all ‘(; ...)" forms shall behave exactly like the pro-
gram containing the comments.

If the method of computation in section is used
as implementation, then ‘return’ and ‘params’ are to
renamed to a ‘@Q’-form.

4 Strings

” is the macro for generating strings; words are space-

separated unless a list is betwixt. A list may contain a
single integer, which is converted to a character and in-
serted. A list may contain an integer N and an expres-
sion. The expression is repeated N times and inserted.
A list may contain an expression.

5 Comments

It can be seen from that the Teko has dynamic
scope and that it is latently typed.

Dynamic scoping may be beneficial to the user in terms
of convenience[5], as well as being easy to implement.
In addition to this one gets free parametrization as
specified in SRFI-39[3].
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