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1 ODOogooo

O000OD0D0O0ODODOrecursive callDOOOOOOOOODOOOOODOOOOOOODODOOOOO
gboboobooobooboobooobooooobobooboobooboobooboooooboo

1.1 00db0gogog

Scratch 00000000 OOO0O0OOCOOO0ODOOOOODOOOOODOOOODO

1.1.1 00

factorial 00 00O O0O0OO0DOOOOODOOOOOOOCOO

factorial  n #

ol=1

nl=nx(n-—1)!

5040
elseif - ' n IEGHEN 7 ] "',—)

report [1
elseif v

1.1.2 00000

lmove #1 fromato b |
000000000 gmove #2fromato c 8

I move #1fromb toc |
imove #3fromatob 8
I move #1 fromctoa 8

'fl move #1 fromato b |8
o length: 7 s

e Yololc) ————7
Chanoi (EDY 1 D 6D O O

18 append | join Q4 n Kiuea Ed'b in front of

gooboooooboooooooboobooobo

hanoi (n #

hanoi ({n - ¥ (c a




1.2 0JO0O00Oo0oooon

gbooooboooobOobooooboboooboobooooobooooonooo

first (list :

report item of { list

rest  list : list

report. {a in front of ( list

repart all but first of { list

1.2.1 0000

0000000000000 0000U00({@uooo0oUooOooooooUooon)

: I
R Aw, Snap!

Something went wrong while displaying this webpage.

report o + ! R test Error code: 5

gbooooboboooooooboooobobobooooooobooboobobOobooboon
gbooooboooboooboodoooooooooboooboobooboooobooobooobooon
gdoooooooooooobooooooooooooooooooOooOoboboOooooooooon
goobooooboooboooobooobooooboooboooooobooooboooboobobooobooon
gboooooooooooboooooboobooboboooooooboobobooooooo
gooobooboooobooobooboobodooob oooobooobobobooobooobooboobooo
O0000D000000D0OQO Reporter 0O0OO0O0O00O0DOCOOOOOOOOODODOO
OO0 O00O0O0OOPredicate 00000000000 O0ODO false0000000O0O0OOOO
DDDDDDDDDDDDDDDDDD@DDDDDDDDD

if is (list empty? if* is (list empty? if" is (list: empty?

report [0 report

gboboooboooboobobooboooobooobobbn=000000000000n000O
goooooboooby oobbooooooooooooooobooboooooooooo oD
gooooboooooooboooogobooooboooboobbooboooooboboobobooobooboon
gbobooboooooobOobobobooooboooon0O0O0OO0O0OOO0oOOobOOoboOoboOon
gbooooogooo



(na=1

1.2.2 my length

O00D0D0O00000D0 lengthOOODODO repeat until 0000000000000 0OO0OO
gboobooooooooobbOoOoobboOooooboOoooboobooooobon

my length of (list :
set n |to [i]
repeat until = is list empty?

change n | by &

set list to rest { list

ubobOoobooboobooboobooboboobOobobOobODbreport OOOOO0OO0OOO

ooooooooooooon R rest S Y (1 nooooooooooooo
000000,1,2 .. 00report 0000 4100000000000 00000000000
0000000000000 000000000000000000 repeat until 0 000000
oooooo
0000D00000D0000D200000000000000000000000M000
0000000000000 0000000000000000000000000000000
000000000000 0000000 100000000000

my : length : of  Clist

if is (list empty?

report |6 l

report| @B + my length of (=2 list



gboboobooobooboooy boobooboooooooooooooboooboOonDony
gobooooobooo1oboboooooboobooobobooooooooobobooooo 3oooooo

3
my length of ' numbers from @i to EP H/-)

Lgodr 30ad

report| €% + my length of {|

vaoor 200

report. @B + my length of ([

vaoor 100

report| &% + my length of (]

LOoor o000
(o g IO

00000000 1000000000000000000000000 00 Omy length of ()
goboboobobooobooboboooboobobooboobooboboo 1obooobooobooboon
gboooooboooog

rf"

+ WAL rest

1+(1+(1+40))=30000000000000000000000DO0O0OOOOOO



1.23 00000000

goooooooooooboooooooooooooooooooOoboboobooooooooo
go0DOoO0o0oDo000DO000Omep O00O0ODOOODOODOOODOO

report - ( (Clist

if is Clist empty?

length: 3=/

(¢ numbers from (1 to /3 = BN -

[ join first (list

gboooobooboooooboooobooboooobOoboooooboooon
gboooobooboooboobooooboboobooboooboobobooooboon

reverse  list :

if  is (list empty?

18 append [ 1 rest (list | [[i-¢ first (list

appendDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbooodmverllO00OD0OOO0OOOOODOOOMO

reverse (1 2 3) + OL20 + (1) L3 = 3 2 1)
reverse (2 3) v oL + (2) v+ L2 = (3 2
reverse (3) v oLoo + 3 t+ L1 = (3)
reverse () O + Lo = (

gboooobol1obooooboobooooobooooobooboooobOoboooooo



1.2.4 take O drop

Haskel 000000000000 nOO0OO0OD0OD0O0O0OO0O takeD000000000 n0O0OO
go0ooooooDoo0o0n drop0dopooODOOOO0OODOOODODODOOO

200 3 ¥ numbers from /1 to(5

O0000take OO0 O0O0D0O0OCOOnO OOODOOOOOODOOOOOODODOOOOOO
obooo0OnO OO0OODOOOOOOODOOOOODOOOOODOODOOn

n#

it <n 220 or © is (list empty?

report

rest | list

drop 00 nO00OD0 000000 nO00 -1000000000D0000O0OCOOOODOOO
gbboddn0O O00OO0OO0O0ODOOO0DDOODOOODOOOOOOODOOODOOOOOOOOOOOO
gbooooboboooooboooooboo

list

or © is ( list empty?




1.2.5 my contains

Ubo00ooDO0oo0ooo0o0O0bOo00o0on0O0D containsOO0O0OO0OOO0O0OOO
gboobooboooobotub tweb00OO0O0O0OD0OOO0OOODOOOOODOOOOOOOO
goobooooooooo

list ¢ my contains (a

it is (list empty?

report

4 <i-;: il 8 518 identical to ? “ (252l list |} my contains (a

numbers from @i to @Y my contains i \,—)m
numbers from @i to &GP ' my contains \,—m

1.2.6 my uniques

000000000000 DDDDDDDDDDDDDDDDDDDDD

gbooooboooooooo

my - uniques ; of .- (@158

o (T length: 3=
i is WS empty? my uniques of ' list afla ~

report
| first ([

my unigues of

keep items [ not < is | | identical to Sil& (5] ; from (120 list

keep 00000000 DOO0O0O0O0DODOOODOOOOODOOOOODOOOODOO

to Sil&d E

mod | first (list. | SA0} iagala]l numbers from @& to 0o

obobooooob wooboobooooboobonoo



1.2.7 my index of () in ()

index of [({Ie] in E Julslslslsialslslslslsiaisisfslslalslialalalslalalalalalalaln

uboooo +100b0000b00boooooboobooooooboooo

my index of '"value = thing in ' data : index # = 1

1f © is [ data empty?

report [0

else 1f © is ' value identical to first { data

report

else if v@

I LIgW my index of (value in QT data &P +  index

my index of [ in (split EEFZARDLNLYY by

gbooboobooooboobooooboboobooboooobobooooboon

my index? of " value = thing in [ data

block variables { index
s\et index to
1f is (d empty?
report [5

glse if ¢ is'v identical to firstid

glse if v@

call  index  with inputs v rest i d o+ i

input names: " v d i

(UL call uith inputs i &

my index2 of [Y in (split EEVZRRDDILYY by
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1.2.8 00O0O0OO0OO0OO

000000000000000O0length000000O00O0O0O0OO0O0O0O0OO0OOCOOOCO

length | of list A &l iist @ B (& 67 8]

O00 mylengthOODOOODO

my length of list list 112 list & st @ i B

flatten of B Juln length OOOO00O0DOODOODOOOOOOODOOOOOOOODOO

gooooo
gooooooooooooooo

e JO0ODOOOLOOODOOOCODODOODOO

e 0000000 DODODOOUOOODODODDOOO00 mylength2000000000000 my
length2 0000000000

e JO0DODODUOUODDOOUOODDOD mylength20 00000 100000

my length? of ( 1list :

y

if© is( list empty?

report [0

glse 1f © is' first( list a list

my length2 of g 1is +' my length? of :

glse if v@

L @ + ! my length? of (1557 Llist

my length2 of  list { g 8 st @ d 8

b0 report 00000 1000000000000 O0OOC0OOODOOOOOOOODOOOO
go0Do0oOooOoooooooooog sumof 00O0O0O0OODOOOODOOOO

report|  first (list  + my length2 of Crest (700
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my length2 0000000000 my contains2 1000000000000 00O0O0O true O
false OO0 O0O0DOO0OOO0DODOOorD000D0O00OO00O0OD s identical to O0O0OO0D0OOO0ODO =0
000000000 000000 XI. Metaprogramming A.Reading a block O 0 callers of 0 0 O
000000000 deepcontains 0O OO0OOOOO

list : my - contains2 ' a

b

if © is [ list empty?

glse if © is ' first (list | a list

my contains? @

glse if v@

iplgdl k- B identical to ? “ &l rest (¢ my contains2 (@

istAEA st g e E @

istAEA st g e E @

Dand00D0O000O0O000DOO0O0DOO0OO00ODODO0OO0Ofalse0000O0OO0OO0OOODODOO
J000ododdooboobo@oerdd0d00O0OObOOD0O0O00O0OO0ObOObOO0OOOtrue OO
gbodooooboooooooboooa

say EAnPINA for P secs 'l séytorasecs

call | —— or| call ——
‘ teport” @ false report”  true @

say EinpIa] for @ secs | say BRI for @ secs
call o or | call
report .  true @ report . true @

gboooooboooooooboooboooobooooooooobooooooooooobooon
ubooog trueed0DO000O0OD0OO0OOOO

report ‘ / first ( list : or © (== list 3 my contains2 (a
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1.2.9 000000000 delete O replace

0000000000000 000000000000 keep00O000000D0O0O0OOBO
gooboooOoooooOoooboooooDbooooooon

keep items | < not €5 from (2 B list

my length2 OO0 000000 delete DOO

delete :a of (Clist

it is (list empty?

report @

elseif © is ' first { list a list ?

g7 first (list : | "a | i rest (list

else if © is ' first (list identical to ( a

a i rest { list

delete B of ({15 2 13 IE 9
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gbbooboobobobooboobobbt map0ooooobOoOoOOO0ObOOOOO0O0
gbo20 7Oobo0o0oo0oOooboOobooOoOoooobo

then [ else .

map (if - B-=-A

OO0000DooOoO0OO0O0O0000000bODOOO0O00000DO0D deletebooooon
0000000000 O0000 replace 00DOOO0O

replace Cold’ ' with Cnew’ of (list

it~ is (list empty?

report @

else if ¢ is ' first (list a list

g7 first (list

i rest (list
else if ¢ is first (list identical to ( old

ui rest (list

elseif v@

"new | rest (list

replace B with | of list 9
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1.3 = 0O identical

000000000000000 G:DDDD
= Q@)D EE:M w}@)

- list EY [ = list Y Fi{ T 0OOO0O0OOO0O0OoOoOoOoOo

0000000
oooooooooon ‘€GN RCCRUCEIRGY | 2 Kilsls

is [} identical to

AR

gboboooboooooooboobooooooobooooobooobooooboooboooon
gbooooboobooooboobobooooboboooobobooooobooooboOobon

is  list identical to list

is'a

gbobooboobooobooobooboooboobbooooobooooboooboooon
00000000000 D0a00000DC00O0DDOO00 falseddODOO
uboooooboobooooobooooooobobooooOoboooogoo
Oidentical D00 00==000000000

& A ey )

list Y [} == list ] [} \,—m

"ist Q8 = listBIE & \,—)m

identical to { x

P o llc [ tist [d Je e o lc Kiist [ JE
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Oo0000000a0 bO Anytype 0000000000000 O0O0O0COODOOOOOO
gboboboboboobo0o0b0Omep OO0 OOOOOOOOOOOOOODODODOOO

OD0an 0 ‘) [ 000000000000 map 00000000000

[2 XU is(b alist |2

else'if* ' length | of ( #' length | of (b

map | { (value ' == item (index of (b input names: ( value  (index

is () identical to () 00 OOOOOOOUOOOOOOO mDDDDDDDDDDD
O000000000000a0 Any type O Multiple inputs (value is list of inputs) 00 0 00O

i a... #

block variables  first

set first | to ' item of (a

-

report . all map | « first == [ |

static

A separator...
oo0obOo0o0oO00o0oDObo0o00ooOob000oo0oDbDb0oO000D000 separator & collapse...
__ o O expand...
0O0==00000000000000000 collapse 0 all ==000 O defaults. .
0000000000000 initialslots 0 200000 b4 initial slots...

1 min slots...
[ max slots...

[ special  »

list A [

16



1.3.1 00OO00O0O000o0OoooOoooboo

gojoooooooooooobooooooooooooobooooooooobooooooooo
gbooooobooooboooboooboooboooobooooboooooooooobooooboooooon
gbboooooooooooooooooooobooooooooooobooobooooboooooan
00o00oooooooooo0000000ooooo000o0o0o0o00n random OO00O0O
O000O00OO0O0DOOD0ODO0OD0ODODOOOO0OOSnap! 00 keep 000 O0O0O0OOOOOOOODODO
gboooobooooboooobooobooobooooooooboooobooobooooooooboooboboon
goooo

gsort (list

if * is (list empty?

" smaller

of (
set xList | to keep items [<is JJj identical to (x ? from (list

set smaller | to keep items [< |} <(x from (Tist

set larger | to | keep items [ | > (x from (list

report append ( “smaller | (xList

3 sy’ 4

asort (CAESAN @ AR

gbooooboobooooboboooooboooooboaoobo
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00000 showList, showX, showXList, showSmallerList, showLargerList 00000000
Jd000000oodo0oooooooooooooooooo

gsort (list

set showList | to @5

if  is (list empty?

script variables { x ( xList ( smaller ( larger

\

set x | to item [ pick random @I to ' length | of (list of (list

s

set xList |to| keep items [<is [Jj identical to (x ? from (list

smaller | to | keep items [ < JJj < (x from (list

larger | to  keep items [ < |} > x from ( list

showX | to (_

showXList | (o1l XList
showSmallerList | to

showLargerList | to §

(7 smaller |} (xList @ ({:

18



gooboooooobo 30bo0oo0ooo

i SJJU'JL. 3 I

showXList

&) length:1 5 length: 1/

I showLargerList ‘

gboooboobol1obooooobooooboooooobooooboobooon
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1.3.2 00000000

goobooooobooooooobooooobooon

fibonacci ! n #
fi=f=1 n=12

}m fn:fn—1+fn—2 n>3

13
S

0 fibonacei -1 )| fibonacci

000 n-1)0 (n-2)000000200000000000000000000000On
gboooooobooooobobooon

0000 fib(6) 00000000000000 fib(6) = fib(5) + fib(4)
000D00fb(6) 000000 fib(4) O fib(5) fib(5) = fib(4) + fib(3)
0000000fb() 000000 fib(3) O fib(4) = fib(3) + fib(2)
fib(4) 00000 .. 00000000000 fib(3) = fib(2) + fib(1)
000000000000000000000 fib(2) = 1
000000000000000000 fib(1) = 1

SICP 0000000000000 ODOOoOoOOoo3ooooooooooooooooo
gbooooboooobooboooobobooboobooooon

report ' fib-iter @ P ‘n

fib-iter [ a # b # count #

if < { count =

B
report FIECE W) + {1 a ( count [ &P

20



O00o0ooOoOoooOoO0O000 a,b,count 0000000000000 O0O0OOO

L.

" fib-iter (a# (b# (count#

add (join [ (a | [¥ (b | RS (count to (a-b-count

F =

C a-b-count

74 a:13 b:8 count:0 |3

5 length: 7 A

fib-iter 0000O0O0OOOOOOOOOOODOODOODODOOOODOOOOOOOODODODODOOO
gbooooog

" fib2 (n#
block variables [

if - (count =[j

set fib-iter to else

input names: (a (b ( count

e call GEHET) with inputs [1 [0 (1) €»

21



1.3.3 0000

50000 mylength00O00000

my : length : of - Clist

if is (list empty?

report |6 l

report| & +' my length of Crest (it

report| @ + my length of (1 list

gbooboooooogd gbooooood
gooooooooooooobobOoooooooooOobobOOoOoOooooobooOoOobObODOoOn
gboobooooboo ooobOoOobOoOobOboOobOoOobOOobooobbooboooboobooobooaon
00000 300000000000 mylengthof (1 2 3)0 L(1 2 3)00000000

L(1 2 3)
1 + L2 3)
1 + L(3)
1+ L
1 + 0
1 + 1
1 + 2
3

gboooobdobooboobooooboboobooboobooboboooobon
00 n+1)0000000000000DO0O0OOOO

my length sub ¢ list :
b
if  is(list empty?

my length sub Crest [fC

22



gooobooooobooooooooooboobObongob ooooOoboOoooobOooo
gboooooooooo

my length3 of (list :

report. my length sub (list P

my length3 of

my length3 of (1 2 3)
my lengh sub (1 2 3)(0)
my length sub (2 3)(1)
my length sub (3)(2)
my length sub ()(3)
3

gbobooooboobooboooobooobooboobbooooogobooooooboooon
gbooooboooooooooooooboooooobooooboobooobooooobooooboboon
gbodooboooboooooboooooooooboobooobooooobooobooooboaoon
gbooooog

script variables [ list

S

set list | to' numbers from @ to

S

set n |to 1)
Sy
set |\ Jto gl

repeat until = is (I empty?

‘ set | to ' rest (|

[set n [tol(n + &9

e

Scheme [0 Haskell 00000000 COCOO0OO0O0000000O0OOOOODODOOODO Snap!
gboboooboobooooobooooboboobooboooboooboooo
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2 OOoOgo

goboboooooobooboooobooooooboOobo0ooooooboooobooOodd map,
keep, find, combine 000 0000000000000 O0O0OO0OCOOOO0OOOOOOOOOO
obooooboooog

21 OOoOobooOboooon

gbooooooboooooboobooooobobooooooo

" momm (u=

il list (AomE € (FoEE € oooooo

gboooooooooooooboboooboboooooooooobooOobooOoooooooDboon

map U0 0000000000 OO0O0ODOO0DOO0OO0OOOOODO0OOOO0OOOOOO0DbOO0

gboooooobooooooo

map | A EE (] over IIF_.'JJ...:'_."_!J' s from “ L0 6

gboooobooobooboboooogoo

—
map | (EBVAED x €D < (@ s from (1 to 3

gboooooobooooobobooon

map 000000000 0O0O0OOOOOOOO0O0OODOOO
ma
map (@il BEMEAVTOw D | with inputs H® input names: ﬁﬁ#@jﬂ w
. momme | (@i - « (@e
| & x x (@6

input names: [ 242

58 numbers from 1 to /3

24



Snap! 0000000000000 O0COOO0OOO0OOOO0OOOO0OOOOOOOOOOO
go0oOOooO000DoOo000oOO00oDOOo0O0oDOoOoO0oDD rngify O0O0D0ODO
gboooooboobooooobobooobobooobooboobooobOoboooonoOoo

gbooobogd testdbooooobOoobOoobOOoOo0obOO00obOO00obooboOoboon
OO0 f0 Reporter 00 00v1 O v20000 Number UO0O0O0O0O0O0O0O0O0O0O0O0OO call O
oboboooooboooooOobooooboobooooooboooooo

in call @) with inputs @D 47D €

oooooo fopoooooooooooobooboobooooO0ODOo

test (@ + @ 3 W5 ] '\-B,)

estl(@ @ © e PR

OO0 f0 Predicate 00000000 DODOOOOOOOOOOO0O0O0O0O0O0OOOOOOLOO
gooo

n call @) with inputs (7D 47D €

test < <R _ (3 W5 \;@)
test <=1 _ (3 W5 \/Cﬂ)

00000000000 000D00000 Reporter, Any(unevaluated), Predicate,
Boolean(unevaluated) 00000000000 Any type O Boolean(T/F) 000 00O
ringify 000 000000000000

25



2.2 000O0O0O0O take O drop

UOO0OD0ODODODODODO0O0O0O takeD drop0 0000000000 COCOOOOOOOOOOO
00000000000 000D000000 take D drop 000000 takeWhile O dropWhile
0000000000 0ooDooo00o0Doo000DoOo000oD00oDoOo0oooooooDoO
00000000 pred O Predicate DO OO

takeWhile ' pred A

if £ < is (1list empty? ar f J.'r_.-i_"r.call pred ' with inputs first ! list

report

pred I rest [ list

dropWhile " pred A

1f ¢ < is (list empty? ar "f J.'r_.-i_"r-call pred ' with inputs first (list

report

droplihile { pred

takeWhite (< < B 1ist 2 14 |6 |7 |3 ) Z

droplinile (<l < B list 214 6 |7 ]a" ) length:3 7

26



23 ODUOOoooboboboooon

1100000000000000000000000000O000O0O00O00O00O0O000
0000000000 00000000000 Command 00000 proc O Command(inline)
O000proc00O00O0O0O0O0ODOOO

U Z ~@imE ' proc A list :

1f ¢ not © is { list empty?

W is' first (list’ 'a list | 7

L2 ~MilmE | proc

run ' proc 'with inputs first ( list

1 Z k0@ Cproc

00000000000000000000000000000000MOM change (n) by (1)0
0 (1)00000000o00o0oUo0o00O0O0 100000000 UoOOo

set n | to 0.

'JRFUJiSﬁEI” cﬁanqe n | by &P list A 1ist 1ist 3.

report n

0000000000000000000000OOchange (n) by ()OOODOOOODOOOO
gbooooboooooogooo

set n | to E]
U Z ~O#mE |‘ chanqe n | by @ [ List [1/]2 BFE ""Il_i'_._' 3

report ' n

set n | to 0.

if ’ ‘h. mod e' =

UZ ~OHE c\hanqe n oy &P oooooooooooooon
) ood

list [1[2) BFE List [2 5

report ' n

27



00000000000 proc O Reporter 0000

YR +~OiiE Cproc A (list :

if* is [ list empty?

elseif  is first (list a list ?

EN proe N first Clist - A=~ rest [ list

elseif v @

008 (call proc |withinputs first (list - (2N proc ¥ rest (list

st [ RN [

U Z ~oE (@ + &0

yz~oxE (<N =8 ist [T EPOE2 0D [

U 2 D
| pipe ]  mod "2 2O then else [ 2
Ry

(ist [ AT [+

28



2.4 foldl, foldr

Haskell 0O OO foldl O foldr 00000000000 O0O0O0O0OO
OO0000000000000 proc 0000 ReporterD 00000 init 0 list 000000
0000000000 D0D OO0 init 0 itemOlist 000000000D0OC0OO00OO0ODO proc
000000oDo0oO0O0oD0000ODO0ODO00 nit00D00OD000 nitd itemOlist 00D000ODO
000000 proc000 ... 000000 List 00000000000t O0O0CCCCCOOO
g00foldlOO00DOOOO0DOODOO0ODOO foldr DOOOODOOOODODOODODOOO
foldlOODOOOODODOO

foldl ' @ + @ [ numbers from &P to EP x,ﬁ,)

goooog oooobooon

oboboooooboooooboobooooobobooog

foldl [ ({init + (item input names: ! init ! item

_numbers from "1 to /3

000000D00000D00000000000D init, item OOO00D000OMD#1, #200
goobooooooboooo

foldl
init | + | item | O
foldl (proc A° Cinit. (list : 0 |+ 1 ]t
—_— I | +] 2 3
if* is (list empty? s |+ 3 .
6 6

list

foldl broc { call proc 'with inputs ' init  first

gbooooooboooo

foldl Cproc A0 Cinit® (list

for each ! item in | list

set init | to Ceall proc | with inputs  init = item

report ' init
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goooooooooooOoOOOODODODODODODOODODOO lengthODDODODODOOOOOOO

foldl | { @ + B

gbooooboooobooboolocioobobooboobooono

foldl init 0 &P + item input names: ! init | ! item

[split by

map 0000000000 OCO00DOCO0ODOOO0ODOOO0O0O000 proc O Reporter 00 OO
0000000000000 value, index, list DOOO0ODOOO

my - map proc A over list

block variables ( 1

-

set | to ' list

i iist

report ' 1

O00O0OOOOOOOOOOODOOD0ODOO value, index, list OOOOOOOOOO

my map {proc A over | list :
"

if* is (list empty?

"

report { call proc ;with inputs first | list : my map S0 over GG

foldlODOO

my foldl map  proc A  over

B
report

append (init | [5:lcall proc |with inputs ' item

foldl : _
input names: ! init ! item
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keep OOOOO0O00OO0O0000DOOO0O0O0OCDOOOO0O0COOO pred O0Predicate D000

my keep items " pre A from ' 1list

block Variablest 1

b -

set | to ' list

for each ' item in ' list

 call () with inputs >

add { item to (1

report 1

goobobooooobooooobooooo

my keep items pred A from list :

s
if* is [ list empty?

(8 call’ pred with inputs first ( list
first ([E - f my keep items bred from W R

my keep items ( pred from [ (==5¢ list

foldlDODOO

my foldl keep items (pred A  from ( list :

Y
report
foldl

Nt IR pred XNLNER item KA then append (init: (50 item

init

input names: " init  (item
list p & E
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foldr D OO

foldr ' @ + @ f numbers from @ to EP \’5)

goooog oooobooon
oboboooooboooooboobooooobobooog

foldr | (item + { init input names: | item { init

0000000000000 0000o0000ooOofldlO0O0D0 item, init 00000000

foldr
item | + | init | O
foldr  proc A init list : 3 |+ 0 |3
. 2 |+ 3 |5
if* is [ list empty? P R R
6 6
report =il broc with inputs  first { list foldr  proc  ( init rest (-

gbooooogoboooo

foldr ' proc A init list

for ""'-i = length of { list tu"

set Init to |'J-:a11 'proc with inputs item 1 of ( list init

report init

gobobooooobooooooboooooboon

foldr I'fif < Citem > ! init then item | else init input names: ! item { init

999 listfs 5 12 [10/f5
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foldr OODODOD foldlODDDODODOOOOOODOOO

my foldr map ' proc A over '\ list

report
foldr

| (call proc 'with inputs item . (init  input names: { item

@5y Qist

my foldr keep items (pred A  from /[ list i

!
report

o Gt N pred SUUENATER item KA J then Citem : Cinit lelse init
olar

input names: ! item ! init

list

foldr OOODODODODOOOOOOOOODODODOOO append OOO

my foldr append ©listl : list2 :

B

report foldr | (item : (init input names: ! item ! init list2

my foldr append (i['1;

foldlDOOOOOOOOODOODOOOOOOOODODODODODDODDOO

my  foldl - append : (listl : (list2 :

report

foldl [/ Citem : (init | input names: {init {item list2
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2.5 unfold

foldDO0OO0ODOOOOOOOODOOOOODOOOOOOODOOOOODOOOOODOOOOO
0000000 unfold 00O

unfold p A h A

(call h | with inputs X

M p Np Nt Ceall | t \with inputs  x

pOD0OPredicate 100 000000000000000000O0O0OOOOLOOOOOOO
Ox000000D0OOO000DOODO0O0O00DDOO Reporter JO0O0DO0OOOO0OtOODODODO
00000000 xO0O0O0OO00000 Reporter 0000000 Ounfold 00O0DO0O0O0OCOCO
0000o000odOp, h,tOOOOOOOOOOOOOOOOOwfldOOCOCOCOOOODOOO
oo

o0000000O0UooOoOooOO0oOoUoUUoDooOoOofldilD00OOOOODOOOOOOgn

/ . S 10
foldl [ 1nit B8 e +{ item input names: ! init | ! 1tem 0 "'/-)

00000 wfald0000000000O0O0O0O0O00OO

length: 4

reverse of

unfold | o4 @ 0 @ | floor |ofl N2 ]

00 2000000000000000000O0000O0O000O0OCO0OO0OOOOOOOOO
g0o0oo0ooooooodoboooob0o ooboobooboOoboooooooooooooono
O reverse O OOOOO0OOOO
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O0o0oopooOoooOoOoOoOoO0O0O wfoldr 0000000000 O0O0O0O0O0O0O0O0O

unfoldr "'p A Lh A

o call 02D with inputs £ €»
report

. "t (call t  with inputs | x
report EELIELLE> : :
| L1 call' h with inputs ' x

- length: 4 4

unfoldr (<=0 |~ @ mod €D floor | of ". fl2

unfold 00000 map OO O OOOOOODODODOO

my unfold map ©f A
report
unfold [ is B empty? (call f |with inputs first B
[ list

my unfold map | [ @ + &P

aﬂ length: 5 4

35



26 0000

gbobooobooobooooboobooobOooboobobo0ooooobooooboooboooon
gbobobooobooboo 1bobob0obooboobobobobobobooooooooooooo
gboooooooooo

obob0oooboobooo0odbOjein 00000000000 O0O0OOO00OO0

abcx
join ET ‘/—)

0000000000 join-c 000000000 DOOOOOOODO ringify000D0OOOOO
gboobobooobooooboooboooboooboooboooboobooooboooboooooaon
gbooooooo

report || join { str { input input names: ! input

0000000000000000 cdlODODOOOCOODOO0OO00O0callODODDODODODOODODO
o00DOo0o00000D ringify 000000 O0OOOOO0OOODOOOODOOOODOO

call 'I]'oin~c with inputs £

join-c 000D0O0ODOOODOOOOODO wringify 00O OOOOOOO

call '.]'oin—c EWYN with inputs M4 \*}bi)

set EH(03) | to! join-c [(k)

cooooooooobooooobobooooooo

T T  (03)1234-5678
call  =51(83) | with inputs [EEIEEE) e )

00000 (03)000000000000000000000UDO0000O0UO00O0OI1234-
680 00000000000 bObOOobOOoOoO0obO0O0obO0obO0obOooboobOobOobOoDbOon
obooooooon
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gobooooooboooooboboooooboboboooobooboobobooogooo
report 000D 000000000 0O0O0OO0OO report UO0ODOOOOOOOreport JOOOOO
000 ringify 0000000000000 00OO0O0O00OO0ODO clOODOOOODODO

mHEE [E]
block variables! miHEZE

set MAHEE | to

report

if © [ R4F

set mAMEE | to _IJ'

input names: ! input
report ' A EE

report

else if * (#B4E =

rgpuri: report ' join M m4tEZE W input input names: ' input
else if v@
S =

el | report

input names: ! #B{E

gboooooobooooobobooon

gbooomobooooobooooboboooboobooobooa

_(03)1234-5678 )

oobo0oooobo set00oobooooooooobooooboobboooooboooooon
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gbooooboobooooobbooobooboooobooboobooboboooon

go0oooDOooO0o00Oob0OO0000bOpushD00O0ODOOOOO0O0O0O0OpopO0O0OOOO
0000000000000 000getm 000000000 0empty?™ 00000000 sized
gbooogoboo

Ta1—F—SEE | 4HEE
block variables ! +1—'"J X /!l data

set Fa1—U I to €

if © ({E

T

add (input to{Fa—-U Ik

report input names: ! input

report ' inmput
else if < (imE = [

set data | to' first({Fa—UZ

report UEAISTN 1 v RIEESCERIE I

report ' data

else if < (imiE = BTN

.

report (Lig® Nreport first (Fa—U X~
else if © (=g = EOIOH

rgpurt‘ report . is{Fa—UZ | empty?

else if < (#®{E =

rgpur'r_' rFeport. length of (Fa—-—UZ K

else if v@
‘ report §NERRIRS] |

input names: | EB{E

gboooobooobooboboooogoo

set 31— to' *1—F— 8 Qs

=20 ) with inputs [push with inputs [
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mcau S5V with inputs [push €p) 15 e \2,)
m:a'll S with dnputs fpop €% | ) LY

00000000000000000 options...(push, pop, get, empty?, size)d read-only O O
0000000000 Default value 0 push 00000000 OOODO0O special => object 00O
goooooobooooooobobbo0oooooDobobOo0ooooboboboboogo

(e = push (data

report REIAN call  >— 55  with inputs #ReF with inputs <

goooogodo

i1 options...
gooooooooonog e _ Ereax_i-only
@ Single input. Default Value: --._ [ static
O options... T menu =
- reax_j-onh.r @ Multiple inputs (value is list of inputs) [ special w»
[ static
0 menue = -
Ol special » |  multi-ine Input Slot Options
cotde
object
variables h
receivers pus
send data pap
conditionals get
empty?
cize

——————

set £1— |to| +a1—F— @ (L

avovay (Fa— push |

aJvovay (Fa— push | B

aJvovay (Fa— push | 8

gbooooboboooooboooobobooooboboooooboooon

) -~

dLovay (Ea— pop

aLovay (Fa— pop
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aLsvay (fa— pop

avovay (fFa— pop

aLovay (fFa— empty?

obobooboooobOoooobooooobono20 90oboooobooboOobOobOooooon
gboooboobobooooobobooooboobooboo 9O 2000000000000
000000o0oo0o0oo0oo0o0000@Xpep D000 O0O0O0O00O0O00O00O0O0O00O0O0O push O
gooooobooobooboboobooooooboooboobooboboobobooooboooboobooon
oolooooooog

when clicked
.

script variables (g2 (earggm (p ( ‘o Cdumy (Fzwso
g2 |tof)

o] to

BEE [to fi1-—F—o@e ' [ehuffied g2 numbers from @&P to EP

repeat until JL o3| e empty? | i
[ |

set D | to OOy (BREE s

set @ |to aLovav (@reE pop | B
set 52 |tol(g x (pg
.

set FTwo |tolif’ (¢ > 8| then JH else &

ask (join [l (220 (Fxwo (B (s and wait
if answer | =

say EXEEEIWA for @ secs

say IR EES] for &P secs
sav'.]'oin'é N e === for @ secs

set dummy | to' JL O3z ‘ErEE push | Cpg

change c by o
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gbobooooooboobooooooboooobooobooooooobooooboooon
goboooobooboboboobobooooobooo

AW O F—F s
block variables | 25 wo U2~ || data

sét Z 1) 2 - to ' list
if © CiR{E = [EQ

add Cinput to{ XA w2 |~

report | input names: ! input

report ' input
else if © (¢ = [T
set data | to/ item QEERS of (RS w o1 R

LR jolete @EORS of (ZHWHUZR

report ' data

else if © (#¢E = [N

Furt report item @EERS of (ZBwWOUZ

else if < (#B{E =

"r;urt report . is{ 2 w212 |~ empty?

else if < (#B{E =

T
e

=g Nraports length of (RAwWOUZR |

else if v@
|—r:pur'c report

input names: ! iB{E

L9232 (A8 wWa push

dALozraz X89I push

AL o232 (RAZ W push
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gboooobdoboooooboooobobooooboboooooboooon

aAvovav (zevs pop

aLovay (R84S pop

aLovay (28u40 pop

aLovay (R898 0 pop

ALozay (ZA9S . empty?

oooOo0000ooOooO0O0o000oO0OOO0O0O000O0O0OD0OC0OOOODOOOUOOObODOO
goooooooooooooooooo

00000000000000000000000000000000 options...(set, find, delete)O
read-only 0000 00000ODO0OODefault value O find DO0O000O0O0O0OOOQO special ->
object 0O OODODODOOOOODOOOODODOOODOODOOODOODOODOO

(#84F = find (data

report RN call  =— 58 | with inputs #BfF with inputs €

googooooo

goooooodooon i1 options...
kA read-only

@ Single input. Default Value: _ [ static

O menu  »

1 options...

O read-only

[ static

1 menue =

O special » multi-line

Q Multiple inputs (value is list of inputs) [ special »

Input Slot Options

code
object

variables

receivers

send data 5?1:
conditionals find

delete
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mms—sme (e
block variables [ #my 2  (index ( data

“

set FHEUI

¢ is{input a list | ?

set Index to

index of‘ FNEERS N < first B J=' first Cinput 1 B

(HBURK

delete ( index of ( FEE X |-

insert Cinput at @R of (EEU Z

report

report r
input names: hinput

else if < (i=¢E = [

set data | to find first item|<' first B /= ( input in(HBUI -

R it IR s € o s ) D

input names: "input

else if < (imyE =

sét index |tu

index of [Alikilgs i < first Bl | = Cinput 1 mEUZ ) in
HEJI~

| =

if < (index > [
set data | to! item ( index of (ESBU I~

delete { index of (E¢EU X~

report

report |

input names: ( input

else if v@

input names: ! .ﬁ'ﬂf




set HS |tu wEr— o (05

| one E
=

1
2

length:

5 length: 2

Y

2
s (FF#E  find “'/)

mE (B decte | T B e
oE (FE find ")
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00000o0o0oOoo0o0oo0o0oooO0o0ooOo0o0oOoO0o0ooooono
oooooo
O0o0o0OQoOoOoOooOoo0O AWKD 00O goooooooooooo
Alfred V. Aho
Brian W. Kernighan 0 gb oooo
Peter J. Weinberger

0000000o0oooooooo (1+2)x3 ODO0O0OO0OO0O0OOOO0OOmMUOOOOMOO
goooo 1 2 4+ 3 x OOO0OO0OO0OOOOOOOOOOOOOOOOOO0OOOObOOOn
gbooooobooboobobooboooooooboooboobooobooooooobooon
gboooboobooobooboobooboobobooooboboooooboooomuooboon
0000xO0000o0oOo*X0000000Do0=000000000000000o0ooo
go0ooooOoooooooOooooOobo0ooooObo0oOooDbDbOO pPIOOOOOODOO

wR—svRraEstE st ANE

prR-SvpEEsstE istAEE A AA d

BIRRIS— )
-

PAH— S RREE  1ist

EEB®EIS— )
-

WHR—SvRrREstE list 1 4 8

EEFIS— (@) )
-

WR—S v RrasstE list ] A B

gboooobooboooooboboooobooooooboboooboobooooobooooon
gboooobobooooobooooboboooobooboobooboooo

BEFU?

report.

goooooooOoo0oOooooOooOoUooooooDOoD foldlODOODOOODOODOOOOO
gbooooo
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BR—S |
block variables =% (m= (n1 (n2 (zews (sEx (@sg757—TL
(m#>—7)u | data | { dummy

set 58T |to ¥1—F—98E (list
sét 25w to RV OTF—SEE

§—

set BEFT—IL |to BHEF—IEE

45— | to mE>—oms (i 1ist G

repeat untit JL o3y (st&: empty? | N
et 2% | to ILovay (BER pop | B

P ZEREZTVS

.. if < is (=% a number |? P BENE

set dummy to L O3> XAFw4I push =3k
el_se
set data | to' F&E (BHF—T) find =%

P EREHEBLSIEEBERIVIIC

set dummy to' JLOZ 3> (X89S push data

P TEH=-1 SSEHEROE

set dummy to

HE (BT T set
||_;'_._' join first (split (=% by BRd dLo2av (Z8wvd pop

else

RS

set BE | to BB (EEFF—I find =% b 25IMRN
set n2 | to' dLovav(R8vwS pop | R

set ni to' AL O3y AFwWD ) pop

set dummy | to
JLo2ay (XAFwW4a . push (call @m= with inputs ' n1

if {E DB 1Y then EEET 50T else [FIERRT 5 —

P SHEER

set n1 | to aLovay (Zaws pop | N

il L 223y (R

report |§ BFBRZETS—
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foldlDOOOOOODOOOODOOOOOOODOOODOODODOOOOOOOOOOOOOO
foldlDODO0ODOO0OOOOODOOOOODOOOOOOODOOODOOMItOODOOOOOOOO
gbooooboooobooobooooboooooooobooooooobooooobooooboooobooboon
gboooo

FORTH O OO DUPOSWAPOOVEROROT OOOOOOD1000000000O0DBCOO
gboboooobooooobobooobooboooooboboooobooboooooboooooon
ugb 10000000 2000000000000 000O000O000O0O0O00O0

pH—5 v rEEstEfoldl (list
block variables ! & X |~

*

set BEUZ - | to

S TEDEIY) | =l C 1T DETS
CTEDPIYD | mEs— e BEY List Pl [a.14

foldl | func E l (28U X |-

Lif length |of B |= then first B lelse

OVEROOOOOOOOOOODOOODODODODODOO 3 4 god

M~ = < 21
(@ (@D B ——

ROTOOOOOOOO 300OO0OOOOOODODODDODODOO 3<-4<-5 OO

BAR—S > R EsketEfoldl list @ 1 3 d

oo B
soooooooc
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gbooooboooooooboooo

HEFUZX-0

report
1_:ist

- L15T

append (b2 first (CL0E CEF first B

‘ list First #7021

(F0 first B

lgbooooboobooooobooo

of . _. Eﬂ neg of .
sign | of @ list M ceiling | of @D
fioor | of @ | Gt (sart | of @D

sin | of @ |_ i (cos | of @

tan_| of @ NEEAE (asin | of @
acos | of @
of @ st log | of @
of @ ﬁ:':: er | of @
10" _|of @ st o (B0

id | of .

W

23
=
=]

=
o
=]
=

st Jsin
fan
t Jacos:
ist [In
st [lg.
ist 10"
st [l

report list -~
| 1t

[¢

foldlDODOOOODODODODDODODODOOODOODO
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func (XBwI 2= e
block variables(n1 (n2 (mme (meE1 (me2 (data  ( dummy

N~

if< (mx = |}

report

is (25 a number |7

report (EBE (XS wD

set mE0 | to mm ElLIGRS 11 =m ) ind | (E%

o

if < (e + N P 29w RERENE

(e call ' HED with inputs XS w2 J

else

set mE1 | tol mam i €X9 1 mm ) ind | (==

set n1 | to! first (R&wo P 1EIMRE

Fr\eport (call ==1 | with inputs  n1

set m=2 | to mm () 3w iof & ) M

if < (e = Nl

o

set n2 | to! first (RAwS P 25| MEN

=

set n1 | to first (125s

(call sm&2  with inputs n1 | n2 (57 rest (RBwo

else

set data | to s (1 &5e 17 #=m ) find

if P BREHEMN S SEE R v D(C

report data : (XS wT

lastw of (=== P [EH-) EOERSRINE

set dummy | to
i I set

i join! first (split (=32 by PR first (XFwo

report QAN ENE

report {{ > — R LI
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Sprite(2) 00000000000 foldl 000 say 00000000 DO0OOO0OOOOOOO
g00DOoOO000DD nit000D0OO0O0ODODODOO0O Sprite000O0OO0OO

foldl " proc A init list

. —

tell Sprite(2) |to! | say ! init

j
pause all I}

say ioin first ( list

p:ause all il

=tEfoldl list A & S N

goocooooooond

(SWAP)
b o

)
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all, 16
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delete, 13

drop, 8
dropWhile, 26

factorial, 3

first OO00OO, 4

identical, 15

initial slots, 16
keep, 9, 13, 17, 31

map, 14, 16, 30
multiple inputs, 16

gsort, 17

replace, 14
rest OO0, 4

separator, 16

take, 8
takeWhile, 26

unfold, 34

unique, 9
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oooo, 36
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