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| 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]

! ©
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

>

b

ABC| |CBA

-

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

Inde}{lng %PL!)Y—SA: stackoverflow.com/q/62319267 9



Indexing with Nested Vectors

3 Answers: Possibilities:
(™ A)["cB A" ccB
(BLwl}"" A [oB™ ™A
Don't do that! AfJ~oc~"cB
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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
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Core Language Enhancements

Data Transformation X ¢
Function Application 8 *
Function Composition ° o
Axis Manipulation : s
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Data Transformation

¢ Simple Indexing t<3 8plA

Choose Indexing
Reach Indexing t[2:4]

~ L

+ABCDEFGH
IJKLMNOP

QRSTUVWX 2 W[t

L
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Data Transformation

¢ Simple Indexing
Choose Indexing
Reach Indexing

I >

YABCDEFGH
IJKLMNOP
QRSTUVWX

LIO
DAG

LIO
DAG

t<3 8p[A

t[2 1:4 1 7]

(2 1)(% 1 7)0¢t
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Data Transformation

¢ Simple Indexing p«<8pLIA
Choose Inde.xmg o[ 2]
Reach Indexing B
ABCDEF GH . 2[lp
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Data Transformation

¢ Simple Indexing p«<8pLIA
Choose Indexing o[2 1 7]
Reach Indexing BAG
ABCDEFGH 2 1 7Hp
BAG
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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

13 Language Enhancements



Data Transformation

Simple Indexing t<3 8pllA

¢ Choose Indexing £0(1 8)(2 7)]

Reach Indexing HO
{ ABCDEF GH (1 8)(2 7)@t
IJKLMNOP HO

QRSTUVWX

Language Enhancements



15

Data Transformation

Simple Indexing
Choose Indexing

¢ Reach Indexing m
I >
J >
Dad| 3 m
Mom| 5

s«'Dad' 'Mom',s3 5

s[c(2 1)3]

(2 1)3>s
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Data Transformation

Simple Indexing
Choose Indexing
¢ Reach Indexing

-
¥

Dad

Mom

ma

ma

s«'Dad' 'Mom',s3 5

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

((2 1)3)((1 1)2)Bs
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Data Transformation

17
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Data Transformation

Select

>

18
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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 0B A
Don't do that! A(co-[l+) "cB

19
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Data Transformation

>

Select

Sort
Sorts
Shuffle
Grade

-

-

-

[[“ocohA~ A "sort Y by X"
(c82Z0#[r)
((cboundscti)[lgrades~)

20
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Data Transformation

>

Select

Sort
Sorts
Shuffle
Grade

-

( A2+)

D~ op= A "sort Y by X"
( ?=o#2r)

( boundseoi 2grades=)

21
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Data Transformation

>

Select

Sort
Sorts
Shuffle
Grade

-

-

(42+)
220 A= A "sort Y by X"
(?~o#2r)

(boundsei12grades~)

22
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Data Transformation

>

Select/Permute
Sort <« (Aa+r)
Sorts « D~oA~ A "sort Y by X"
Shuffle « (?~o#>r)
Grade <« (boundseciagrades=)

23
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Indexing with Nested Vectors

| have
A<(1 2 3)(3 2 1) ¢ B«'ABC'

| would like

D
r g

- D
7 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
7 r g

ABC CBA
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Indexing with Nested Vectors

| have / \

A< 3 ¢ B« |ABC
1

1 2
3 %\\;; 4’/////

| would like

G

+ABC
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Indexing with Nested Vectors

| have
A<«

| would like

G

+ABC

\

N

¢ B« | ABC

-~

B[A]
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Indexing with Nested Vectors

| have / \

A< 3 ¢ B« |ABC
1

1 2
3 2
\ /
| would like

r— A 2B
}ABC
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Indexing with Nested Vectors

| have
A<«

| would like

G

+ABC

\

N

¢ B« | ABC

-~

A(2°1)8B
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Function Application

| have / \

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

31
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Function Application
Depth
O

32
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Function Application

| have

A<(1 2 3)(3 2 1) ¢ B« |ABC

| would like

D
r g

-
7

ABC

CBA

A(201)8B

33
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Function Application

| have

A<(1 2 3)(3 2 1) ¢ B« |ABC

| would like

D
7

-
7

ABC

CBA

A(201)8B

s

34
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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
7

-
7

ABC

CBA

A(201)8B

s
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Function Application

Fp<!

Fp 4 (5 6)

24

120 720

Scalar
function!

37
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Function Application

DOMAIN ERROR
FA[0] Fd<«{x/i1w}

Fd<«{x/1w}

Fd 4 (5 6)

Fs«{x/1w}00
Fs 4 (5 6)

24

120 720

Scalar
function!

38
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Function Application

DOMAIN ERROR
FA[0] Fd<«{x/i1w}

Fd<«{x/1w}

Fd 4 (5 6)

Fs«{x/1w}00
Fs 4 (5 6)

24

120 720

Scalar
function!
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Function Application

Oetl«"hi'
hi
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Function Application

hi

hi

O<t2<2pcti<'hi’

411
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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’

'AVOR'"NU& 'L
Hi

44
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

'AVOR"\U&'HE2

Hi

Hi

45
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Function Application

th<«2pct3«2pct2«2pcti«'hi’

A

DOMAIN ERR

A

0
.

R'"\u&'+t3
R: Invalid input source
R'"\u&'+t3
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

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

Hi

Hi

Hi

Hi

a7
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Function Application

t4«2pct3«2pct2«2pcti«'hi’

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

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi
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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 Application

xab

ycd

xAB

(e'xy")

b

(Iabl lCdl)(lABl

'xy' (,701 2) ('ab"' 'cd')('AB'
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Function Application

xab

ycd

xAB

(e'xy")

b

(Iabl lCdl)(lABl

'xy' (,702) ("ab' 'cd')("'AB'
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Function Application

xab

xAB

(e'xy")

XY

b

b

(Iabl lCdl)(lABl

02+ ('ab' 'cd')('AB'

52

Language Enhancements



Core Language

Data Transformation
Function Application

Function Composition
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Core Language

Data Transformation X o)

Function Application 7

Function Composition °

54

Language Enhancements



Function Composition

N

\

o

f~og~ fog

.
9/\9

o

\ \

(]
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Function Composition

9
\w
fig
¢
\9
oc/ \w
fog fHg fog
f f % f
Y VN RN
\w \oc \O{, \w
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Function Composition
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Function Composition

Behind

o

58
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Function Composition

Behind

fog
(fog)
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Function Composition

Behind

fog
(f )g
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Function Composition

Behind

fog
(f X)g
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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

\
feg
f
AN
g
\
ol
fog fog fog
f g f
NN \
g i w

\

o
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Function Composition

\
feg
1t'\ fog w <
g
\
ol
fog fog fog
f g f
N \ \
g f g

g

W
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Function Composition

\
feg
1t'\ fog w <
g
\
ol
fog fog fog
f g f
N \ \
g f g

g

W
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Function Composition

\
feg
1E'\ fog w & fog~w
9
7N
fog fog fog
f g f
AN N\ AN
ol g foe———uw g g
\ o o \w
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New Users

J code search (new)
NuVoc

J in a browser
Guides

System
Showcase
Library
Community
Recent changes
Prototype wiki

Tools

What links here
Related changes
Special pages
Permanent link
Page information
Cite this page

Print/export

Create a book
Downlead as PDF
Printable version

Page Discussion

Login

Read  View source View history | Search ] Wiki Q

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

\
feg
1E'\ fog w & fog~w
9
7N
fog fog fog
f g f
AN N\ AN
ol g foe———uw g g
\ o o \w
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Function Composition

.F

fog

/9

<A

w
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feg feog fOg

pre/postprocess . o
" |Function Composition
g
\w
feg fog
postprocess | preprocess left
f 9
N, | & \
UI/ \w \w
fog fog fog

preprocess right

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]

70

Language Enhancements



feg feog fOg

pre/postprocess . o
" |Function Composition
g
\w
feg fog
postprocess | preprocess left
f 9
N, | & \
UI/ \w \w
fog fog fog

preprocess right

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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feg feog fOg

pre/postprocess . o
" |Function Composition
g
\w
feg fog
postprocess | preprocess left
f 9
N, | & \
UI/ \w \w
fog fog fog

preprocess right

preprocess left
/ 9\
i W
\

o

preprocess both
f
9/ \ g
\ \

o (]
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Function Composition

0

5

preprocess left

preprocess both

L)
o

postprocess

(o B

preprocess right
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Function Composition

—=0

.
preprocess both

V

o

preprocess left

preprocess both
postprocess

o

postprocess

preprocess right

4
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Function Composition

o

Behind with oY Select/Permute

Sort « (42+)
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Function Composition

o

Behind with oY Select/Permute

Sort « Ae>
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Function Composition

og Behind with 2

Sort « Ao>
Sorts « D~oj~ A

Select/Permute

"sort Y by X"

7
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Function Composition

o

Behind with oY Select/Permute

Sort « Ae>

Sorts « Ao>

A "sort Y by X"
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Function Composition

o

Behind with oY Select/Permute

Sort « Ae>

Sorts « Ao>

A "sort Y by X"

Shuffle « (?~o#ar)
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Function Composition

o

Behind with oY Select/Permute

Sort « Ae>

Sorts « Ao>

A "sort Y by X"

Shuffle « ?~o#o>
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Function Composition

o Behind

U

SameAsFirst «
HasDuplicates <«

:lo Jo Jo
i

o
S
| o
"

Palindrome «

B © C

IsPermutation <«
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Function Composition

o Behind

Integer

o Split
Scale
Deviation

-

(

/0 (#egw)

'hi/how/goes’
(se#cr)'/hi/how/goes'
lo= \:/'(33¢EF)'/h1/how/goes'

\

J

(20#ck)
[/o(+~)
(+#3#)o(-~)

Oo,

82
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Function Composition

o Beh
Fil

ind

ters « of

>o5 Filters 2 7 1 8 2 8
] 8 8
¢o="Filters 'racecar' 'racer' 'toot'
racecar toot
83 Language Enhancements
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Function Composition

o Behind

>05 of 2 7 1 8 2 8
] 8 8
¢o=""0o# 'racecar' 'racer'
racecar toot

'toot’
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Function Composition

o Behind

Whence <« 10€ A {(1a)ew}
InPoly « 501 A {(50)Lw}
Shapes <« pop A {(pa)pw}
ToFile « co[INPUT A {(<a)ONPUT w}
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Function Composition

4 )
APL\360: ‘abc':42; 'def’

2 Behind Dyalog: 'abc',(342), 'def’
® FCat « 3o, \20.0: abc ,42%0, def)
RIndex <« ©901 A {(ea)iw}
RDrop <« -o} A {(-a)lw}

RndSfx « -o?0t A {(-?a)tw}

Language Enhancements E



Function Composition

o Behind

Split-compose fogoh
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Function Composition

fogeh
preprocess both

N,
\ \

o w

88
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feg feog fOg

pre/postprocess . o
" |Function Composition
g
\w
feg feg fegoh
postprocess preprocess left | preprocess both
f g g
N g f < \ f/ N h
d/ \b ‘\\\\\\\\\‘j:2§>'\d §g::>
fog fog fog

preprocess right

preprocess left

f///’g‘\\\w

\

o

preprocess both
f
9/ \ g
\ \

o (]

89
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feg feog fOg

pre/postprocess
f L ° °
. | Function Composition
g
N\
(]
feg fog fegeh
postprocess preprocess left | preprocess both
f g

.| LS N,
A '\\ NN

o w (A (o w

fog fog fog
preprocess right| preprocess left | preprocess both

N NN
S N D

W o | o w |
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Function Composition

fogeh
preprocess both

N,
\ \

o w
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Function Composition

o Behind
Split-compose fogeh (| . PR
- Pre-18.0: g~of~oh
18.0: (fo=4 g hor)
\20.0: fogeh y
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Function Composition

og Behind
i oqgo (. V)
Split-compose fogeh Pre-18.0: ((f4)g(hr))
18.0: (fo+4 g hbow)
\20.0: fogeoh y
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Function Composition

o Behind

Split-compose
Hybrid mitigation

fegeh
e O)
20| o/ Pre-18.0: (20| {a/w}+)
18.0: (20|ro/r)
 20.0: 20| o
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Language Enhancements

Data Transformation
Function Application

Function Composition
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Language Enhancements

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

v
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Language Enhancements

Data Transformation Select ( [ etmel

Function Application Depth! ) 1 T ec_

Function Composition Behind © (f%)g
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Data Transformation Select ( [ etmel

Function Application Depth! ) 1 T ec_

Function Composition Behind © (f%)g

Axis Manipulation
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Axis Manipulation

5 el g

AxcB

~N Ol
co O

10 12
14 16

15 18
21 24

20 24
28 32

57AxcB ,/s7AxcB
5 610 12 5 6 10 12
7 8|14 16 7 8 14 16
15 18120 24 15 18 20 24
21 24128 32 21 24 28 32

>,/s#AxcB

5 6 10 12
7 8 14 16
15 18 20 24
21 24 28 32
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Axis Manipulation

5 6 10 12]
7 8 14 16
15 18 20 24
21 24 28 32
AxcB
5 6 10 12
7 8 14 16
15 18|20 24
21 24128 32
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Axis Manipulation

Ao . xB _ _
— 14 16
15 18 20 24

21 24 28 32

14 16

15 18

21 24

20 24
28 32

&)
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Axis Manipulation

Ao . xB

= V4

J U

14 16

15 18

21 24

20 24
28 32

WA

1.0

Qi
(@)

1V

1

15 18

21 24

14
20
28

16
24
32.
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Axis Manipulation
1 2 3 L{Ao.xB

J U

14 16

15 18

21 24

20 24
28 32

WA

1.0

Qi
(@)

1V

1

15 18

21 24

14
20
28

16
24
32.
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Axis Manipulation
1 3 2 4L{Ao.xB

J U

14 16

15 18

20 24

21 24
28 32

10

1.9

Ui
(@)

1V

1

15 18

21 24

14
20
28

16
24
32.

104 Language Enhancements

&)



Axis Manipulation

,[1 2] 1 3 2 L4LQAo.xB
5 6
10 12

/7 8
14 16

15 18
20 24

21 24
28 32

‘5 6
7 8
15 18

21 24

10
14
20
28

12
16
24
32.
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Axis Manipulation

,[2 3]

,[1 2]
5 6
7 8
15 18
21 24

1 3 2 4QA-.xB
10 12
14 16
20 24
28 32

‘5 6
7 8
15 18

21 24

10
14
20
28

12
16
24
32.
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Axis Manipulation

,[1 2]71

,[1 2] 1 3 2 4LQAo.xB
5 6 10 12
7 8 14 16
15 18 20 24
21 24 28 32

‘5 6
7 8
15 18

21 24

10
14
20
28

12
16
24
32.
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Axis Manipulation

,[1 2]°2

,[1 2] 1 3 2 4LQAo.xB
5 6 10 12
7 8 14 16
15 18 20 24
21 24 28 32

‘5 6
7 8
15 18

21 24

10
14
20
28

12
16
24
32.
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Axis Manipulation

H-2 B 1 3 2 48A0.xB
5 6 10 12
7 8 14 16
15 18 20 2.4
21 24 28 32

‘5 6
7 8
15 18

21 24

10
14
20
28

12
16
24
32.
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Axis Manipulation
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Axis Manipulation

Demote

\Y
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Axis Manipulation

Promote
A
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Axis Manipulation

'Hallo'

Promote
A

113 Language Enhancements
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Axis Manipulation

p'Hallo'

> Promote
A
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CCBY-SA3.0: commonswikimedia.org/iki/FlelD B 22 Stabsunterdffizier.svg



Axis Manipulation

#p 'Hallo'

: Promote
A
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Axis Manipulation

#pA'Hallo'

2 Promote

e /

R e A

e

116 Language Enhancements

a TRTAN
SRENETISE

S
& .
FIEN
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Axis Manipulation

#pAan'Hallo'

3 Promote
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Axis Manipulation

A'Hallo' s 'Hallo'
[OML>1: L>1 c'Hallo'
1 5p'Hallo’
,[+2]'Hallo’
,[0I0-+2]"'Hallo"
'Hallo's0A'Welt!' t'Hallo' 'Welt!'

Hallo
Welt! (OML>1: >
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Axis Manipulation

A'Hallo' ®; 'Hallo'
t,c'Hallo’
1 5p'Hallo’
v J[12] A ,[+2] Hallo’
,[f2] ,[0I0-+2]'Hallo"’
'Hallo's0A'Welt!" t'Hallo' 'Welt!'
Hallo
Welt!
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Axis Manipulation

A'Hallo' ®; 'Hallo'
t,c'Hallo’
1 5p'Hallo’
v ,[12] A ,[+2]'Hallo!
,[:2] ,[0I10-+2]'Hallo"
'Hallo's0A'Welt!" t'Hallo' 'Welt!'
Hallo
Welt!
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Axis Manipulation

A'Hallo' ®; 'Hallo'
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Data Transformation
Function Application
Function Composition

Axis Manipulation
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