Daisy Summary

These figures and indices are assembled from the the full manual:

1. Language summary
A. Daisy expressions
B. Composite forms, binding, conditional, surface assignment
C. Daisy grammar (plus surface assignment)
2. Daisy semantics
A. Evaluation
B. Application
C. Other evaluation laws

D. Indeterminate lists

w

. Environments

I

. Closure objects

(@31

. Operations
A. by group
B. alphabetical
C. table of arithmetic operations

6 Evaluation errons and syntax errons
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1A. Daisy Expressions

Expressions, F

numerals, N

literals, I

(| —characters—|") (literal quotation)

-lE (value quotation)

E (parentheses)

Ey |:| By (application expression)
XI[.|E (function expression)
Nil)

(
Ey---Ey (list value)
Eo-- - En [V Eppi[1] (list value)
Eo--- By (

list value)

(Nil)

Ey---E, (list expression)
Ey---E, [ Eni1 (list expression)
Eo---Ep (list expression)

(Nil)
Ey---E, (list expression)
Ey---E, [V Enyy (list expression)

(

[ Eo--- En[*]}]

list expression)

Formal Arguments, X
literals

[0 Xo--- X, [1]
[XO"'Xnan-i-l

(c)1988 Steven D. Johnson
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1B. Composite Forms

Binding Forms

let: [ X Ey Ei1
ret:[ X Ey Ei]
fix: [ X ' By 1]

Conditional Form
if:<Ey E| -+ E, E, Epi1>
Surface Assignment

literal [=| E
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1C. A Daisy Grammar (plus surface assignment)

Atomic Expressions

EXP:= NUMERAL I LITERAL

List Expressions

EXP = ELTS | ELTS | ELTS

ELTS := —nothing— | EBxp[t] Exp | EBxP | ExpELTS
Application Expression
EXP:= EXP|:| EXP

Function Expression

EXP:= ARG |.] ExP
ARG ::= LITERAL | ARGS
ARGS = —nothing— | ARG ArRcs | ARG [!] ARG

Quotation Expressions

EXP:= |"|—characters—|"|
EXP:= |~|Exp

Parenthesized Expression
exp:i= [(ExA)]

Binding Forms

let: [ ARG EXP EXP]
rec: [ ARG EXP EXP]
fix: [ ARG ! EXP]

Conditional Form
if:<EXP FExp --- EXP>

Surface Assignment

LITERAL =] EXP

(c)1988 Steven D. Johnson
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2A. Evaluation

Vo[ E] is the value of expression E in environment p. Vari-
ables E stand for expressions, I for literal identifiers, and X
for function arguments. Lower case variables stand for values.

Vo,[N]=N

o, if v is assigned to I;
Voll]= { p(I), otherwise.

V,[add] = add

Vpﬂ " —chamcters—"]] = the literal —characters—

V,["E] = E
V[(BY] = V,[E]

V,I\X.E] = \X.E

Vol Eo: Ex] = A, (Vo[ Eol) (Vo[ Er])

VIL1]=11
WILEy -+ E,1]=[Ey -+ E, ]
VoILEy -+ En ' Epp11]=1[Ey --- E, ' Epqq]
VILEy -+ E, *1]=[Ey --- E, *]

Vo[<>] =11
Vo[<Eo -+ Epn>] = [V,[Eo] - Vo[ En]]
Vo[<Eo -+ En ! Eny1>] = V[ Eo] -+ Vo[ Bl ' Vo[ Eni1]]
Vo[<Ey - Ep%>] = [V,[Eo] -+ V,[En]*]
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2B. Application

A, uwv interprets the application of value u to value v in en-
vironment p. Variables E stand for expressions, X for formal
arguments, N for numerals.

Ayadd [u v] = u+v
.APN[U() U1 ] = UN

A, (p/\X.E) v = V[ E] where p” = p’[ Y ]

X
Apvalv = V,[v]
= ¢|x]
At [X E E'] = Vy[E'] where Plx
v = V[[Eo]]
A,rec[X E E'] = V,[E'] where
v = V [[Eo
Ay fix [X ' E] = v where [ }
v = Vy[Eo]
'z 'f 7 d “ee 7— =
A, ifLug vo -+ up v, w] = {v 1u # U anduo...uig U
w, ifug...u, = []
A, [T (v) = [
A, Lot "1 [Llug 'upl -1 = [w! w'] where {Z’_: jzz,[[zfi)':_]]
Ay, Lo *1 [T -1 =[]
Apv[uo...]

/ _ ' w =
Ap[v *1 [Tup ' upl ---1 = [w! w'] where {w’— A, [v %1 Luf -]

(c)1988 Steven D. Johnson
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2C. Other Values

A, Lv =1
A,v L =1
A, erronv = erron

A,[I]v = error
A,[Ey : Ei]v = error

A,INX . E]o = V,[E] where p = 6] ¢ |

V, 1L=1
V, erron = erron

V, (,\X.E) = illformed closure
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2D. Indeterminate Lists

The indices 0/, 1', ..., n’, n > 0, are a rearrangement of
0,1, ..., n. Variables A, M, 2, Ey, E1, . .. stand for expressions
whose values are a,m, 1 ey, eq, ..., respectively. Assume a is
a non-list, m is an erron, and that each of the e;s is valid.

V[{}]=1L]
VI{Eo - En}] 2 ley - en]

VP[[{EO ! {El En}}]] ; [e()/ en/]

Vp[[{Q E() En}]]g [60/ RN P ! J_]

Vol{M Eg - En}]]é ey -+ enr m]

Vo[{Eo ' {E1 ' Ex}}Y] =V, [{Eo E1! Ex}]

[60 ! Vp

[<Ei ! Ex>]]
[61 ! VPH{E

vp[[{Eo!<E1!E2>}]]£{ 0! Ea}]]

VpH{EO o By Enga *}]]2 Leor -+ enr eny1 *1

Vo[{Eo - E, ' A}Y] = [ey - en ' al

(c)1988 Steven D. Johnson
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3. Environments

Environments p associate values with literal identifiers. p(I) is I’s
binding in p. Environment extension is specified as

Jn = {Z’w,
Plix vl =oly][x]®

o] =n)

itr=J

v
ﬂ] if T4 J

Environments accept undefined bindings,
1 4, iflI=J
ﬂfk”‘{Mﬂ,ﬁl#J

The void environment, * binds every literal to an unbound-identifier
erron,

*(I)= lubi:I|

4. Closure Objects

The closure of a function expression \ X . F is denoted \X.FE, and
appears in output as \?\X . F.
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Daisy Operations
(by group)

Types in descriptors

B -Tor (]

C — a character
A — an atom & — an expression

N —anumeral L — a list
T — a literal

V — a value

Arithmetic Tests

zero”: N — B
one?”: N — B

Test for Zero
Test for One

neg” N — B Test for negative
pos”: N — B Coe Test for positive
1t?: [N N1l — B . Less-than
le?: [N N1 — B . At-most
eq?: [N1 N1 — B . Numeric equality
ne?: [Ny M2l — B . Numeric inequality
ge?”: [N N21 — B . At-least
gt?: [NV No1 — B . Greater-than
Unary Arithmetic
neg: N7 — Ao Negate
sgnn N — -loril Sign projection
inc: N — N, Increment
der: N7 — Ns Decrement
inv: V] — N, Invert

(c)1988 Steven D. Johnson
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Binary Arithmetic

add: [V; V2]l — A3 R 14
sub: [NV Mol — N3 . . . . . . . . . . . . .. Subtract
mpy: [N7 Aol — N3 . . . . . . . . . . . . .. Muliply
divi [N Mol — N3 . . . . . . . .. ... ... Divide
rem: [N Mol — Ns . . . . . . . .. .. .. Remainder

Binary Logic

or: [NT N1 — N3 . . .. .. ... ... ... Logiad-or
and: [N No] — N3 . . . . . . ... ... . Logicaland
xor: [N Mol — N5 . . . . . . . . . ... . Exclusiveor

Reference Tests

nilz2V —B . . . . . . . . . . ... ... . Testfor Nil
isNML?”:Y — B . . . . . . . . . . . . . Testfor a numeral
isktrl®V —B . . . . . . . . . . . . . Testfor aliteral
isAtm?:V —B . . . . . . . .. . .. . [Testfor an Atom
isLST?22V — B . . . . . . . . . . . . . . . Testforalist
same?: [U V1 -V, 1 — B . . . . . . . Reference equality

List Processing

head: [Vy ' Vo]l —Vy . . . . . . . . . . . . Headofalst
tail: [ V1" Vol — V1 . . . o Tail of a list
cons: [V1 Vol — [ V1" Vo1 . . . . . . . . List constructor
frons: [V V'] — L . . . . . . . . . . Multiset constructor
any?: [Vo V1 -+ 1 — [V Viy1 -+ 1 Locate a non-Nil element
all?: [V Vi -1 —B . . . . . . Test for no null elements
in: [U [Vo V1 --- 11— B . . . . . . . Membership Test
if:[To Vo Te Vi -1 — YV, . . . .. Conditional operation

Object Manipulation

Tag0f:V — N . . . . . . . . . . . Numeric value of a tag

DRAFT 100 6 6 17:28 (prc)



R-12 Daisy Programming Manual

Tag Tests

isDCT?:V — B
isNML?:V — B
isLST?:V — B
isAPL?:Y — B
isFTN?:V — B
isIDE?:V — B
isERR?”:V — B

Tag Coercion

asDCT:V — D
asNML: YV — N
asIDE:Y — T
asLST:V — L
asAPL: Y — A
asFTN:V — F
asERR: YV — M

Access to Composite Objects

_hd:y — V'
_tl:y — VYV

Character Manipulation

Chr?:V — B
ChrAsNml:C — N
NmlAsChr: N — C

Character Classification

ScnSPC?:C — B
ScnDGT?:C — B
ScnlFA?:C — B
ScnNON?:C — B
ScnSYM?:C — B
ScnCTL?:C — B

(c)1988 Steven D. Johnson

Test for a directive

Test for a numeral

Test for a list-object

Test for a application-object
Test for a function-object
Test for a identifier-object
Test for an identifier-object

Clite as a directive
Clite as a numeral
Clite as an identifier
Cite as a list

Cite as an application
Clite as a function

FError

Head of a composite object

Tail of a composite object

Character test
Character’s numeric code

Convert a numeral to a character

Space-character test
Digit-character test
Alpha-character test
Neutral-character test
Symbol-character test

Control-character test
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Sequencing

crc_hd: Y — YV Coerce-head
crc_tl: YV — YV

seq: [ Vo V1 -+ V1l — V),

Coerce-tail

Sequencer
Interface Operations

console:Z — [Co C1 --- ] Interactive input
screen: [Cy C1 -+ 1 — []
dski:Z — [Cy C1 --- ]

dsko: [Z[Cy C1 --- 11 — [1

Interactive output
File input
File output

Text Generation

issue:V — [Cy C1 -+~ ] Generate text

Scanning

scan: [Cp C1 -+ 1 — [ACj Cjy1 -+ ] Scan text

scans: [Cy C1 -1 — [Ag Ay -+ ] scan iterated

Parsing

parse: [Co C1 --- 1 — [& & -1 ..
xparse: [To T -+ 1 — [E T; Tjy1 -+ 1
xparses: [To T1 -+ 1 — [& & -]

Xparses o scans
Parse text

parse iterated
Special Operations

val:& — V e FEvaluate
evlist: [Ey &1 - 1 — [V V1 -+ 1]

let: [X & &1 —V

val iterated.

Lexical binder

rec:[X & &1 —V
fix: [X €1 — YV

Recursive binder

Recursive binder
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Daisy Operations

(by group)

Types in descriptors

B —Tor (]

N —anumeral £ — a list

V — a value

C — a character
Z — a literal A — an atom & — an expression

add: [NV No]l — N3
all?: [Vy V1 -1 — B
and: [NV] NMa1 — N3

any?: [Vo Vi -+ 1 — [V; Vigq --- 1]

asAPL: YV — A

asDCT:V — D

asERR: YV — M

asFTN:V — F

asIDE:Y — T

asLST:V — L

asNML: YV — N

Chr7:V — B

ChrAsNml:C — N
console:Z — [Cy Cy --- ]
cons: [V1 Vo]l — [ V1! Vs
crc_hd:V —V

crc_tl:V —V

der: N7 — N

div: [AM7 Mol — N3
dski:Z — [Co Cy --- 1]
dsko: [Z[Cy C1 --- 11 — [1

(c)1988 Steven D. Johnson

Add

Test for no null elements
Logical-and

Locate a non-Nil element
Cite as an application
Cite as a directive

FError

Cite as a function

Clite as an identifier

Cite as a list

Clite as a numeral
Character test
Character’s numeric code
Interactive input

List constructor
Coerce-head

Coerce-tail

Decrement

Divide

File input

File output



eq?: [N N1 — B .
evlst: [ & &1
fix: [X €] —V
frons: [V V'] — L
ge?: [./\/1 ./\/2] — B .
gt?: [M N1 — B .
head: [V; ! Vo1 — VWV
_hd:V — V

el —= [V Vy --- 1]

R
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Numeric equality
val iterated.
Recursive binder
Multiset constructor
At-least
Greater-than

Head of a list

Head of a composite object

if: [To Vo T1 W1 Conditional operation
in?: [U [V V1 --- 1] — B Membership Test
inc: N7 — Ns Increment
invi N7 — Ns Invert

isAPL?:Y — B
isAtm?:Y — B
isDCT?: VY — B
isERR”:Y — B
isFTIN7: Y — B
isIDE”:Y — B
isLST?:V — B
isLST?:V — B
isLtrl?:V — B
isNML?:V — B
isNML?:V — B
issue:V — [Cy C1 -+ ]
le?: [N N1l — B .
let: [X & &1 —V
1t7: [N N2l — B .
mpy: [N1 Mol — N
ne?: [N Nyl — B .
neg” N — B

neg: N1 — Na

nil?:y — B
NmlAsChr: N — C

Test for a application-object
Test for an Atom

Test for a directive

Test for an identifier-object
Test for a function-object
Test for a identifier-object
Test for a list-object

Test for a list

Test for a literal

Test for a numeral

Test for a numeral
Generate text

At-most

Lezical binder

Less-than

Multiply

Numeric inequality

Test for negative

Negate

Test for Nil

Convert a numeral to a character
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one”: N — B

or: [N Mol — N
parse: [Co C;
pos”: N — B
rec:[X & &1 —V

rem: [N7 Mol — N
same?: [U V-~ V1] — B
scans: [Cy Cy
scan: [Cy Cy
ScnCTL?:C — B
ScnDGT?:C — B
ScnlFA?:C — B
ScnNON?:C — B
ScnSPC?:C — B
ScnSYM?”:C — B

screen: [Cy C; --- ] — []
seq: [ Vo Vi -+ Vil — V),
sgn: N — -lor1l

sub: [A] Mol — N3
Tag0f:V — N

tail: [V ' Vol — Vs
_tLy — )V

val: £ — VY

xor: [N] Mol — N3

1 [ & -

-] —T1TA Cj Cj+1

Test for One
Logical-or

Xparses o scans

Test for positive
Recursive binder
Remainder

Reference equality
scan iterated

Scan text
Control-character test
Digit-character test
Alpha-character test
Neutral-character test
Space-character test
Symbol-character test
Interactive output
Sequencer

Sign projection
Subtract

Numeric value of a tag
Tail of a list

Tail of a composite object
Evaluate

FExclusive-or

xparses: [To T1 -1 — [& & -]
xparse: [To 71 -+ 1 — [E T; Tj41 -+ 1
zero”: N — B

parse iterated
Parse text
Test for Zero

(c)1988 Steven D. Johnson
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arithmetic operations Arithmetic Operations
add: [N M2l — Ng add Ng = N1+ N>
sub: [N M2l — N3 |subtract Ny =N1 — N>
diV:[./\/l Ng] — ./\/3 divide N3:N1 +N2
mpy: [N1 Mol — N3 |multiply Ny =N -Ns
rem: [N; Na] — N3 |remainder N3 =N1 — (M1 = No) - No
inc: N — N increment N =N+1
der:N — N decrement |N' =N —1
neg:N — N/ negate N =-N
inv: N — N invert N =N

i >

sgn: N — N/ sign N'Z{i’l iing

and: [N; N2] — N3 |binary-and |N3 =N ©MNs
or:[N; M1 — N3 |binary-or Ny =N BN,
xor:[N7 Mol — ANs|exclusive-or | N3 =N @ Ny

zero?:N — B is-zero? N=07
one?:N — B is-one? N=17
neg?:N — B negative? N<o?
pos?:N — B positive? N>07
1t7:[N7 Na1l — B |less-than N1 < N2 ?
le?: [N; N3] — B |at-most N <N ?
eq?: [N M1l — B |equal Ni=Ny?
ne?: [N M2] — B |unequal Ny # N ?
ge?:[N1 Na]1 — B |at-most N1 >N ?
gt?:[N1 N2]1 — B |greater-than [N > N5 ?
1t?: [N; N3] — B |less-than N1 < N2 ?
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Errons
| —any/—|  Erroneous list ( all? ).
| —any/—|  Erroneous list ( any? ).
| —arg/—I|  Inwalid formal argument.
| —chr/—I|  Non-character operand.
| —cmp/—|  Erroneous comparison ( same? or in? ).
| —crc/—I|  Inwalid coercion.
| —dfn/—|  Inwalid assignment.
|—dvc/—I|  Dewvice error.
| —evl/—|  Non-list argument (evlst ).
| —f-c/—1|  Construction error
| —ftn/—I|  Erron applied.
| —hd?/—I|  Inwalid head-access
| —ifA/—|  Invalid alternative (if ).
| —ifP/—|  Erroneous predication ( if ).
|—1d?/—1|  Inwalid access
| —lst/—I|  Erron in list-expression.
| —opn/—|  Inwalid operation code.
|—nla/—|  Non-list operand (‘head or tail ).
| —n0/—1|  Non-numeric operand.
| —mn1/—I|  Non-numeric operand.
| —prb/—|  Invalid numeric probe.
| —sam/—|  Invalid argument ( same? or in? ).
| —scn/—|  Invalid argument ( scan, scans ).
| —seq/—|  Inwalid argument ( seq ).
| —scn/—1|  Inwalid argument ( parse, xparse, xparses ).
| —sc0/—|  Invalid text ( scan, scans ).
| —sc1/—|  Erroneous text ( scan, scans ).
| —tag/—| Inwalid citation.
|—t1?/—1| Inwalid tail-access
| —trj/—|  Inwalid trajectory.
|—ubi:—1|  Unbound identifier.
| —val/—I|  Value-of-erron.
| —xps/—1|  Transposition error.
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Syntax Errons

Syntax Erron Indicators

Indicator | Object

d

H o P8 B

a directive

a numeral

an erron

an identifer object

a list object

an application object
a function object

Parsing Messages

star is one of the indicators above.

Message | Explanation

— Message fill

— Message fill

e — Message fill
— Error in value quotation

(— Error in parenthesization
*i— Error in application’s argument
\— Error in formal argument
\x.— Error in function body

[— Error before matching ¢ --- 1’
<— Error before matching  --- >’
{— Error before matching ¢ --- }’
— Error after a ‘1’
Q‘=’ Error (nonliteral) before ‘=’
_=— Error after an ‘=’
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—NOTES—
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