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Indexing with nested vectors in APL Ask Question

Asked 2 years, 3 months ago  Modified 2 years, 2 months ago  Viewed 132 times

| have a vector of vectors that contain some indices, and a character vector which | want to use them on.

Ae(l 2 3)(3 2 1)
B¢ 'ABC' CC BY-SA: stackoverflow.com/q/62319267



| have a vector of vectors that contain some

A<(1 2 3)(3 2 1)
B« 'ABC'

| have tried:

BLA]
RANK ERROR
BLA]

A
CC BY-SA: stackoverflow.com/q/62319267




AlB
LENGTH ERROR

AlB

A

and

AlB
LENGTH ERROR
A0 B

A
CC BY-SA: stackoverflow.com/q/62319267




| would like

.
L

ABC| |CBA

-

to be returned, but If | need to find another way,

Indexing

apl
5 CPBY—SA: stackoverflow.com/q/62319267



Indexing with Nested Vectors

3 Answers:
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Indexing with Nested Vectors

3 Answers:

(c"A)["<B
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Indexing with Nested Vectors

3 Answers:
(A" <B
(B[w]} A
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Indexing with Nested Vectors

3 Answers:
(A" <B
(B[w]} A

Don't do that!
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Indexing with Nested Vectors

3 Answers: Possibilities:
(" A)["cB A" ccB
(BLwl}"" A [oB™ ™A
Don't do that! A(co-[l-)"cB

10 Filling the Core Language Gaps




JVYALOC

Olh&o 2022

Filling the
Core Language
Gaps




JVYALOC

Olh&o 2022

Core Language




JVYALOC

Olh&o 2022

Core Language

| 54%9&




JVYALOC

Olh&o 2022

Core Language¢

[ Squiggg




Core Language

15

Filling the Core Language Gaps




Core Language

Data Transformation
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Data Transformation
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Function Application
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Core Language

Data Transformation X ¢
Function Application

Function Composition
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Core Language

Data Transformation x ¢
Function Application # %

Function Composition
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Core Language

Data Transformation X ¢
Function Application 8 *
Function Composition ° o
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Core Language

Data Transformation X ¢
Function Application 8 *
Function Composition ° o
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Data Transformation

Indexing
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Data Transformation

Simple Indexing
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Data Transformation

Simple Indexing

Choose Indexing
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Data Transformation

Simple Indexing
Choose Indexing

Reach Indexing
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Data Transformation

Simple Indexing
Choose Indexing

Reach Indexing
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Data Transformation

Simple Indexing t<3 8plA
Choose Indexing

Reach Indexing
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Data Transformation

o Simple Indexing t«<3 8plA
Choose Indexing

Reach Indexing

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

o Simple Indexing t«<3 8plA
Choose Indexing
Reach Indexing tL254]

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

o Simple Indexing t«<3 8plA
Choose Indexing
Reach Indexing tL254]

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

¢ Simple Indexing t<3 8pLA

Choose Indexing
Reach Indexing ] tL254]

I >

YABCDEFGH
IJKLMNOP

QRSTUVWX 2 4t

L
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Data Transformation

Simple Indexing t<3 8plA

Choose Indexing

Reach Indexing tl2 154 1 7]

- LIO

} ABCDEF GH DAG

IJKLMNOP

QRSTUVWX (2 1)(% 1 7)0¢t
LIO *

DAG
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Data Transformation

Simple Indexing p<8plA
Choose Indexing

Reach Indexing
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Data Transformation

Simple Indexing p<8plA
Choose Indexing

Reach Indexing

ABCDEFGH
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Data Transformation

Simple Indexing p<8plA
Choose Indexing o[2]

Reach Indexing

ABCDEFGH
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Data Transformation

Simple Indexing p<8plA
Choose Indexing o[2]

Reach Indexing

ABCDEFGH
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Data Transformation

Simple Indexing p<8plA
Choose Indexing o[2]
Reach Indexing B

ABCDE F GH . 20lp
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Data Transformation

Simple Indexing p<8plA

Choose Indexing o2 1 7]

Reach Indexing BAG

ABCDEFGH
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Data Transformation

Simple Indexing p<8plA

Choose Indexing o[2 1 7]

Reach Indexing BAG

ABCDEF GH 2 1 7@p
BAG
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Data Transformation

Simple Indexing
Choose Indexing

Reach Indexing

411
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Data Transformation

Simple Indexing t<3 8plA
Choose Indexing

Reach Indexing
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Data Transformation

Simple Indexing t<3 8plA
¢ Choose Indexing

Reach Indexing

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

Simple Indexing t<3 8plA
¢ Choose Indexing t[c1 8]

Reach Indexing

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

Simple Indexing t<3 8plA
¢ Choose Indexing t[c1 8]
Reach Indexing H

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

Simple Indexing
¢ Choose Indexing

Reach Indexing

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX

t<3 8p[A

t[cl 8]

1 8[t
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Data Transformation

Simple Indexing t<3 8plA
¢ Choose Indexing t[(1 8)(2 7)]
Reach Indexing HO

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX
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Data Transformation

Simple Indexing t<3 8plA
¢ Choose Indexing t[(1 8)(2 7)]
Reach Indexing HO
{ ABCDEF GH (1 8)(2 7Rt
IJKLMNOP HO
QRSTUVWX
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Data Transformation

Simple Indexing
Choose Indexing

Reach Indexing
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Data Transformation

Simple Indexing s« 'Dad’
Choose Indexing

Reach Indexing

'Mom',;3 5
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Data Transformation

Simple Indexing s« 'Dad’

Choose Indexing

¢ Reach Indexing

-
¥

Dad

Mom

'Mom',;3 5
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Data Transformation

Simple Indexing s«'Dad’ 'Mom’',33 5

Choose Indexing s[c(2 1)3]

¢ Reach Indexing

-
¥

Dad

Mom
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Data Transformation

Simple Indexing s«'Dad’ 'Mom’',33 5

Choose Indexing s[c(2 1)3]

¢ Reach Indexing

-
¥

Dad

Mom
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Data Transformation

Simple Indexing s«'Dad’ 'Mom’',33 5
Choose Indexing s[c(2 1)3]
¢ Reach Indexing m
I (2 1)3>s
Dad| 3 m
Mom| 5
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Data Transformation

Simple Indexing s«'Dad’ 'Mom’',53 5

Choose Indexing s[c(2 1)3]

¢ Reach Indexing

-
¥

Dad

Mom
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Data Transformation

Simple Indexing s«'Dad’ 'Mom’',53 5

Choose Indexing

¢ Reach Indexing

-
¥

Dad

Mom

s[((2 1)3)((1 1)2)]

ma

Filling the Core Language Gaps



57

Data Transformation

Simple Indexing s«'Dad’ 'Mom’',53 5
Choose Indexing s[((2 1)3)((1 1)2)]
Reach Indexing ma
- ((2 1)3)((1 1)2)Bs
Dad| 3 ma
P;lom 5
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Data Transformation
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Data Transformation

Select
-
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Indexing with Nested Vectors

3 Answers: Possibilities: With Select X2V:
(" A)["cB A" ccB
(BLwl}"" A [oB™ ™A
Don't do that! A(co-[lr) "cB
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Indexing with Nested Vectors

3 Answers: Possibilities: With Select X2V:
(c"A)[ "B All" "ccB A2 'cB
(BLwl}"" A [oB™ ™A
Don't do that! A(co-[lr) "cB

61

Filling the Core Language Gaps




Indexing with Nested Vectors

3 Answers: Possibilities: With Select X2V:
(c"A)[ "B All" "ccB A2 'cB
(BLwl}"" A [oB™ ™A 0B A
Don't do that! A(co-[lr) "cB
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Data Transformation

1Y Index
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Data Transformation

1Y Index
Sort « (copflv)
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Data Transformation

1Y Index

Sort « (coAflv)
Sorts « [J~ocoj~ A "sort Y by X"
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Data Transformation

1Y Index

Sort « (copflv)
Sorts « [J~ocoj~ A "sort Y by X"
Shuffle « (co?2=<o#[+)
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Data Transformation

I

Index
Sort

Sorts
Shuffle
Grade

-

-

-

(coAf-)

[[“ocohA~ A "sort Y by X"
(co?~o#[+)
((cboundse1)[lgrades~)
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Data Transformation

>

Select
Sort

Sorts
Shuffle
Grade

-

-

-

(coAf-)

[[“ocohA~ A "sort Y by X"
(co?~o#[+)
((cboundse1)[lgrades~)
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Data Transformation

oY Select/Permute
Sort « (copfl+)

Sorts <« [[SocojX

Shuffle « (co?=o#[J+)

A "sort Y by X"

Grade <« ((cboundseoi)[lgrades=)
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Data Transformation

oY Select/Permute
Sort <« ( A2+)

Sorts « D~ o=
Shuffle « ( ?~o#>2r)

A "sort Y by X"

Grade <« ( boundsci 2grades~)
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Data Transformation

oY Select/Permute
Sort « (A2+)

Sorts « D~op~
Shuffle « (?~o#>r)

A "sort Y by X"

Grade <« (boundsoi>grades~)
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Indexing with Nested Vectors

| have
A<(1 2 3)(3 2 1) ¢ B«'ABC'
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Indexing with Nested Vectors

| have
A<(1 2 3)(3 2 1) ¢ B«'ABC'

| would like

D
r g

D D
r g r g

ABC CBA
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Indexing with Nested Vectors

| have / \

A<(|1 2 2 1) ¢ B« |ABC

\/

| would like

D
r g

D D
r g r g

ABC CBA
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Indexing with Nested Vectors

| have / \

A< |1 2 3 ¢ B« |ABC
3 2 1
S /
| would like
>
JABC
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Indexing with Nested Vectors

| have / \

A< |1 2 3 ¢ B« |ABC
3 2 1
\ /
| would like
B BLA]

+ABC
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Indexing with Nested Vectors

| have / \

A< 3 ¢ B« |ABC
1

1 2
3 2
SN— /
| would like

> A
{ABC

IV
o
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Indexing with Nested Vectors

| have / \

A< |1 2 3 ¢ B« |ABC
3 2 1
S /
| would like
B A(2°1)B

+ABC
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Function Application

| have / \

A<(j1 2 2 1) ¢ B<«|ABC
| would like
> A(2H1)8
ABC CBA

Filling the Core Language Gaps



Function Application

80

Filling the Core Language Gaps




Function Application
Depth
O

81
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Function Application

| have

A<(1 2 3)(3 2 1) ¢ B« |ABC

| would like

D
r g

D
r g

ABC

CBA

A(201)8B
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Function Application

| have

A<(1 2 3)(3 2 1) ¢ B« |ABC

| would like

D
r g

D
r g

ABC

CBA

A(201)8B

s
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Function Application

| have
A< 1 2 3 ¢ B« ABC
3 2 1

| would like
= A(>°1)B

asc| |cea m

¥
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Function Application

| have

A<(1 2 3)(3 2 1) ¢ B« |ABC

| would like

D
r g

D
r g

ABC

CBA

A(201)8B

s
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Function Application

Fp<!
Fp 4 (5 6)
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Function Application

Fp<!

Fp 4 (5 6)

24

120 720
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Function Application

Fp<!

Fp 4 (5 6)

24

120 720

Scalar
function!
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Function Application

Fd<«{x/1w}
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Function Application

Fd<«{x/i1w}

Fd 4 (5 6)
DOMAIN ERROR
FA[0] Fd<«{x/1w}

A
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Function Application

Fd<«{x/i1w}

Fd 4 (5 6)
DOMAIN ERROR

FA[0] Fd<«{x/1w}
A

Fs«{x/1w}00
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Function Application

Fd<«{x/i1w}
Fd 4 (5 6)
DOMAIN ERROR
FA[0] Fd<«{x/1w}
A
Fs«{x/1w}o0
Fs 4 (5 6)

241120 720
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Function Application

Oetl«"hi'
hi
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Function Application

hi

hi

O<t2<2pcti<'hi’
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Function Application

O<t3«2pct2«2pcti«'hi’

hi

hi

hi

hi
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Function Application

Oetli«<2pct3«2pct2«2pcti«'hi’

hi

hi

hi

hi

hi

hi

hi

hi
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Function Application

t4«2pct3«2pct2«2pcti«'hi’
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

'AVOR'"NU& 'L
Hi
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

'AVOR"\U&'HE2

Hi

Hi
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

'AV'OR"\U& '3
DOMAIN ERROR: Invalid input source
'AV'OR\U& '3
A
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Function Application

tbe2pct3«2pct2«2pcti«'hi’

'AV'OR'\U&'02+13
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Function Application

the2pct3«2pct2«2pcti«'hi’

'AV'OR'\U&'02+13

Hi|Hi Hi|Hi
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Function Application

the2pct3«2pct2«2pcti«'hi’

'AV'OR'\u&'02+t 4

Hi|Hi Hi|Hji Hi|Hi Hi|Hji
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

'AV'OR'\u&'02+t 4
{2<|z=w:V'w ¢ '"A.'OR"'"\u&'rw}
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Function Appllcatlon quiz

//4;;:::;’— ‘\\\\\\
Ly \('ab cd')(“AB' 'CD')
~ . /

xab|ycd xAB|[yCD
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Function Application

xab|ycd xAB|[yCD

(Clxyl) ’°°°° (labl lCdl)(lABl
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Function Application

’
//4;::::;::;\\\ *\\\\\\
'xy' (*ab' 'Cd'ii;ii;/)CD')

(Clxyl) ’"" (Iabl lCdl)(lABl
'xy' (,7061 2) ('ab' 'cd')('AB'

xab|ycd xAB|[yCD
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Function Application

’
//4;::::;::;\\\ *\\\\\\
Xy’ (*ab' 'Cd'ii;ii;/)CD')

(Clxyl) ’"" (Iabl lCdl)(lABl
'xy' (,702) ('ab' 'cd')("AB'

xab|ycd xAB|[yCD
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Function Application

xab|ycd xAB|[yCD

(Clxyl) ’"" (Iabl ICdI)(IABI
|Xy| ,"62P (labl lCdl)(lABl
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Core Language

Data Transformation
Function Application o

Function Composition
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Core Language

Data Transformation X ¢ ] >
Function Application 8 * ° o
Function Composition ° o o

111 Filling the Core Language Gaps



Function Composition

g
\w
fog
f
\9
oc/ \w
f f
VN VN RN
\w \oc \oc \w
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Function Composition

g
\w
fog
f
\9
06/ \w
f f % f
SN LN N
\w \oc \0{, \w
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. |Function Composition

feg f=og= fdg

P T :
SN LN N
\ \ \ \

(] (o] o (]
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. |Function Composition

fog fg fog

P T f
AN VAN RN
\ \ \ \

(] (o] o (]
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Function Composition

9
\w
fog
¢
\9
oc/ \w
fog fHg fog
f g % f
SN LN N,
\w \oc \oc \w
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Function Composition
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Function Composition

Behind
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Function Composition
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Function Composition
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Function Composition
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Function Composition

Behind
fog
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Function Composition

9
\w
fog
f
\9
oc/ \w
feg feg fog
f i
SN NN
\w \oc \oc \w
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Function Composition

9
\w
fog
f
\9
oc/ \w
feg feg fog
f i
SN NN
\w \oc \oc \w
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fog fog fOg
. |Function Composition
g
\w
fog
:
AN
g
o \w
fog fog fog
f g f
NN TN,
\w \OC o \w
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Function Composition
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Function Composition

fog w <

g

W
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Function Composition

fog w &

feg~w
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Essays/Hook Conjunction?

< Essays

Hook is a 2-train, an isolated sequence of two verbs, introduced in APL by K.E. Iverson and E.E. McDonnell, Phrasal Forms&, APL89, APL Quote-Quad, Volume 19, Number 4, 1989-08. It is
defined as follows:

(gh)y + yghy
x (gh)y « xghy
For example, the monad (=<.) is a test for integers and (+%)/ computes a continued fraction -- (+%)/20%1 is an approximation of the golden ratio. Hook is based on the S combinator
of combinatory logic .

With over 17 years of hindsight, | believe it would have been better to use a conjunction (dencted by h. , say) to denote a hook rather than using a 2-train. Everything that can be done
with the 2-train (f g) can be done with the conjunction h., but h. does not require a special parsing rule.

The original motivation for assigning a meaning to a train of length 2 was so that a train of any length (greater than 1) would be interpreted: A train with odd length is a sequence of
forks; a train with even length is either a hook (if of length 2) or a hook followed by a sequence of forks (if of length =2). Again with hindsight, the alternatives are:

0. Leave trains of even length uninterpreted -- just signal error.

1. Assign the "at" meaning to it:

T T
- =<

That is, the capped fork meaning. You'd probably still have the capped fork. Compare:

[: f0 [: f1 f2 f3 fu
(fO (f1 (f2 £3 fu)))

See also

« Trains

Contributed by Roger Hui.



Function Composition

fog w &

feg~w
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. |Function Composition

feg fog

f g

\g\ f/v\\

ol W w
fog fog
fx\\\ fk\\\
o g g g
\ \
W ol w
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Function Composition

9
\w
feg feg
f g
N [N
0!./ \w \w
fog fog fog
f g f
SN LN N,
\w \oc \O(, \w
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. |Function Composition

feg fog

f g

\/g\ f/'\\

o (] w

fog fog fog
preprocess right
f

N VN AN
\ \ \ \

(] (o] o (]
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feg feog fOg
. |Function Composition
g
\w
feg feg
f
N\, /9\
OL/ \w \w
feg fog fog

preprocess right
f

/N

o g

\

(]

preprocess left
/ 9\
i W
\

o

g/f\g

\ \

o

(]
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feg feog fOg
. |Function Composition
g
\w
feg feg
f
N\, /9\
OL/ \w \w
fog feg fog

preprocess right
f

N

o g

\

(]

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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fog fog fOg
. |Function Composition
g
\w
feg feg
postprocess
f 9
IIFGN
06/ \w \w
feg feg fog

preprocess right
f

N

o g

\

(]

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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pit.eéapoz:‘:gproffjss . .. e
' |Function Composition
9
\w
fsg feg
postprocess
f g
N, | & \
N T,
fog fog fog

preprocess right
f

N

o g

\

(]

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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fog fog fOg
pre/postprocess . o
" |Function Composition
g
\
w
feg fog
postprocess | preprocess left
f g
\9 f/ \
oc/ \w \w
feg fog fog

preprocess right

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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Function Composition

o 6 o
preprocess left preprocess both preprocess right
°
postprocess
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Function Composition

o 6 o
preprocess left preprocess both preprocess right
°
postprocess
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Function Composition

o 6 o
preprocess left preprocess both preprocess right
°
postprocess
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Function Composition

.
preprocess both

_3 V o
preprocess left preprocess both preprocess right
postprocess
°
postprocess
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Function Composition

og Behind with oY Select/Permute
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Function Composition

og Behind with oY Select/Permute

Sort <« (A2+)
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Function Composition

og Behind with oY Select/Permute

Sort « Ao>
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Function Composition

og Behind with oY Select/Permute

Sort « Ao>
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