KYLE SIMPSON GETIFY@GMAIL.COM

FUNCTIONAL-LIGRT JS



getify / Functional-Light-JS

<> Code Issues 28 Pull requests 3 Projects 0

A book about functional programming in JavaScript.

DoOoK javascript functional-programming training-materials traini



https://github.com/getify/Functional-Light-JS

WHY FP?



IMPERATIVE
VS
DECLARATIVE



Where many
developers give up
* on learning FP
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Imperative — Declarative / FP




PROVABLE



LESS T0 READ



Course Overview

e Functions

e Closure

e Composition

o Immutability

e Recursion

e Lists / Data Structures
e Async

e FP Libraries



..out before we begin...






FUNCTIONS
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Procedures

f€;><§£n addNumbers (x =
v total = x + y +

console.log(total);

}

O,y = 0,z = O,w
Z W,

= 2,...args) {

f€;><§in extraNumbers (x
r@turn addNumbers(x,40,...args);

}

extraNumbers() ;

extraNumbers(3,8,11);

/] 42
/] 62

0) {



Functions

N%unct'/on tuple(x,y) {

2 'returg,[x + 1, y - 1];
3y 77

4

5 var [a,b] = tuple(...[5,10]);
6

7 a; /] ©

8 b; /] 9
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1 function f(x) {
2 2 * Math.pow(x,2) 33
3 }



Function: the semantic relationship
between input and computed output

o == E =R =,

1 functwn;sh'lpp1ngRateQ57ze weight,speed) {
2 ceturn ((3ize T 1) * weight) + speed;

3}
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function shippingRate() {

rate = ((size + 1) * weight

}

var ;a;e.;. =
vare size = 12; .
vat weight = 4;
var‘@peed = 5, ¢

shigafhéké%gk);

o

i_,’

size = 8;
speed = 0;
shippiigRate() ;
rate;

//

[/ 42

+ speed;
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functiog sh1pp1ngRate(§Jze W€7ght speedb {

:return,((S'lze + 1) * we'lg-hf) + speed
} ayogg =

var rate;
rate 5N£L1ppingRate(12,4,5); /] 57

rate éNgﬁippingRate(8,4,6); [/ 42



Avoid side effects with
function calls...

If possible




Side Effects:

* | /0 (console, files, etc)
» Database Storage

* Network Calls

 DOM

e Timestamps

e Random Numbers

* CPU Heat

e CPU Time Delay
* elc



No such thing as
"no side effects

Avoid them where possible,
make them ohvious otherwise



PURE FUNCTIONS



1 pure
2 1/"L//nct7'on addTwo (x,y) {

3 return x + vy,
4 }
5

impure
o P addAnother(xLy)'i‘
7 function ek
8 return addTwo(x,y) +.Z;

9}
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function addTwo(x,y) {
return X + y;

}

function addAnother(x,y) {
return addTwo(x,y) +/z;

ks

addAnother (20,21); // 42
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var z = 1,

function addTwo(x,y) {
return X + y;

}

function addAnother(xLy) {

gu T n

return addTwo(x,y) +Z;

ng m ™

¥

addAnother (20,21); // 42



1 function addAnother(z?

p) return function addTwo(x,y) {
3 return x + vy +‘z%

= s

5}

6

7 addAnother{1}(20,21); // 42



1 function getId(obj) {

2 return obj.id;

3}

4

5 getId({

6 lget; id() {

7 "7 return Math.random() ;
8 }

9 1);



Function Purity:
Level of Confidence




Function Purity:
Calls, Not Definitions



EXTRACTING IMPURITY




function addComment (userID ,comment) {

var recorg =l
1d: umqueIDQ),

userID. -
text: comment
}s
var elem = buildCommentElement(record);
commentsL1st;appendCh1fﬁ‘elem),

O 00 ~NO Ul A WDNBKH

-

10
11 addComment(42,"This is my first comment!");



1 function newComment (userID,commentID,comment) {
2 var record = {

3 1id: commentID,

4 userlD,

5 text: comment

6 s

7 return buildCommentElement(record);
8 }

S o O

10 var commentID f~un1queI Y',

11 var elem = newCommentt =

12 42,

13 commentlD,

14 "This i1s my first comment!"

15 ); - -

o
16 commentsL1st‘%PpendCh1l¢(elem),

Ny m =



CONTAINING IMPURITY
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var SomeAPI = {
threshold: 13,
isBelowThreshold(X )yl m = m
return x <=SomeAPI.thresholdj
} L
}s
var numbers = [];
fUnct;gn_ﬁnﬁeﬁiSirtﬂdq§§g(v) {
SomeAPI .threshold = v; ™
1T (idx == -1) {
idx = numbers. length;
o™ =y
‘pumbersagplice(idx,a,v);
} m e

insertSortedDesc(3);
insertSortedDesc(5);
insertSortedDesc(1);
insertSortedDesc(4);
insertSortedDesc(2);
numbers;

/[l L5, 4, 3, 2,

var dxm !umbeﬂs.Tﬁﬁﬁ&ndex(SomeAPI.isBelowThreshold);

1 ]
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var SomeAPI = {
threshold: 13,
isBelowThreshold(x) {
return x <= SomeAPI.threshold;
}
}s

var numbers = [];

fUnctibn'Eeggo;:Ldﬁzm;Qndﬁs;‘D {
var numbers - nums.slice() %
| insertSortedDesc(v); Y
%—‘1 *n numbers; g
L R N
function insertSortedDesc(v) {
SomeAPI .threshold = v;

var idx = numbers.findIndex(SomeAPI.isBelowThreshold);

if (idx == -1) {
idx numbers. length;

}

numbers.splice(idx,0,v);

}

numbers = getSortedNums (numbers,3);
numbers = getSortedNums (numbers,5);
numbers = getSortedNums (numbers,1);
numbers = getSortedNums (numbers,4);
numbers = getSortedNums (numbers,2);
numbers;

// L 5, 4, 3,

1 ]



on Gl e r ) o=

1 var SomeAPI {

2 threshold: 13,

3 isBelowThreshold(x) {

4 X SomeAPI .threshold;

5 }

6 };

7 var numbers []1;

8

9 function insertSortedDesc(v) {

10 SomeAPI .threshold = v;

11 var 1idx numbers. findIndex (SomeAPI.isBelowThreshold);
12 (idx -1) {

13 idx numbers. length;

14 }

15 numbers.splice(idx,0,v);

16 }

17

18 function getSortedNums(nums,v) {

—19 . var [origNumbers,origThreshold] [numbers,SomeAPI.threshold];

20 » numbers nums.slice();
23 » insertSortedDesc(v);
22 S numbers;
23 » [numbers,SomeAPI .threshold] [origNumbers,origThreshold];
24 > nums;
25 }
26
27 numbers = getSortedNums(numbers,3);
28 numbers = getSortedNums(numbers,5);
29 numbers getSortedNums (numbers,1);
30 numbers = getSortedNums(numbers,4);
31 numbers = getSortedNums(numbers,2);
32 numbers; 2, 1 ]






ARGUMENTS



1 // unary
2 function increment(x) {

3 return sum(x,1) ;
4 }

5

6 // binary

7 function sum(x,y) {
8 return x + y;

9 }



function unary(fn) {
return function one(arg){
return fn(arg);
}s
}

function binary(fn) {
return function two(argl,arg2){
9 return fn(argl,arg2);
10 }s
11 }

co~NOOOUh hWNMH

13 function f(...args) {
14 return args,

15 }

16

17 var g
18 var h
19

20 g(1,2,3,4); // [1]
21 h(1,2,3,4); // [1,2]

unary(f) ;
binary(f);



function flip(fn) {
return function flipped(argl,arg2,...args){
return fn(arg2,argl,...args);

s

function f(...args) {
return args,

co~NOOOUL b WNPK
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}
10

11 var g = flip(f);
12
13 g(1,2,3,4); // [2,1,3,4]



function reverseArgs(fn) {
return function reversed(...args){
return fn(...args.reverse());

s

function f(...args) {
return args,
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var g = reverseArgs(f);
12
13 g(1,2,3,4); // [4,3,2,1]



function spreadArgs(fn) {
return function spread(args){
return fn(...args);

s

function f(x,y,z,w) {
return x +y + z + Wy

OO0~~~ b WDN K
)
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10

11 var g = spreadArgs(f);

12

13 g([1,2,3,4]); /] 160



unspread..)?



POINT-FREE



- =

1 getPerson(function onPerson @ersoﬁp{
- - g e

2 return renderPerson(persep)?
3 1)
4

5 getPerson(renderPerson) ;

Equational Reasoning



Shape
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function 1s0dd(v) {
return v % 2 == 1;

}

function isEven(v) {
return lisOddﬁib;

}

isEven(4); // true



function not(fn) {
return function negated(...args){
return !fn(...args);

}s

function is0dd(v) {

O 0O ~NO O WN K
e

return v % 2 == 1;
}
10 -
11 var isEven =/not[is0dd);
12 :

13 iskEven(4); // true



Advanced Point-Free
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function mod(y) {

}

return function forX(x)({
return x % y;

I

function eq(y) {

}

return function forX(x)({
return x === Yy,;

}s

var mod2 :’mT)d-(Z.z;

var eql =“e

1Q
¥
v

function 1is0dd(x) {

}

return eql( mod2( x ) );
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vare fod2 - mod(2)

vart gl = .e‘.‘.(.l.): -

function '|sOd£| SR
return<@ql( mod X ) );

}

function compose(fn2,fnl) {
return functwq_ gom)osed (v){

return fn2( fn_l@v ) )

}; lm .

}

g ™ mm
var 1s0dd compose(:eql mod’,

composa(‘eq (1) ,mod (2] );

var 1s0dd






CLOSURE



Closure is when a function
"remembers" the variables around
it even when that function is
executed elsewhere.
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functi makeCount€r () {
var 'Jn-té_?‘, £ 03
returnNfup€tion increment () {

++‘§5.Jn’c5_?,;

} s .

}

var ¢ = makeCounter() ;

c(); // 1

c(); /] 2

c(); // 3



1 function unary(;‘_lb {

2 return function one(arg){
3 return’fnyarg) ;
4 =

51}



1 function addAnotherQ%) {

2 return function addTwo(x,y) {
+ v +h 7Y

3 return X Y ﬂg,

4 s

51}






LAZY VS EAGER
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function repeater(count) {
return function allTheAs(){
return "",.padStart(count,"A");
b3
}
var A = repeater(10);
INOF // "AAAAAAAAAA"
NOF // "AAAAAAAAAA"
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function repeater(count) {
var str = "".padStart(count,"A");
return function allTheAs(){
return str;

I

var A = repeater(10);

INOF // "AAAAAAAAAA"
INOF // "AAAAAAAAAA"



1 function repeater(count) {

2 var str;

3 return function allTheAs(){
4 1t (str == undefined) {
5 str = "",.padStart(count,"A");
6 }

! return str;

8 b3

9 }

10

11 var A = repeater(10);

12

13 A(); // "AAAAAAAAAA"

14 A(); // "AAAAAAAAAA"
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Memoization

function repeater (count) {

return;@gmoiEéZfUnction allTheAs(){

[ |
return "",padStart(count,"A");

1)

var A = repeater(10);

AC);
AC);

// "AAAAAAAAAA"
// "AAAAAAAAAA"



GENERALIZED
10 SPECIALIZED
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function ajax(url,data,cb) { }
ajax (CUSTOMER_API, {1d:42},renderCustomer) ;

function getCustomer (data,cb) {
ajax (CUSTOMER_API,data,cb);

}

getCustomer ({id:42},renderCustomer) ;
function getCurrentUser(cb) {

getCustomer ({id:42},cb);
}

getCurrentUser (renderCustomer) ;



Function Parameter Order:-
General -> Specific




PARTIAL APPLICATION
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function ajax(url,data,cb) { /*..*/ }

gu Em
var getCustomer =’bartiat;ajax,CUSTOMER_API);
// var getCurrentheF'i‘partial(ajax,CUSTOMER_API,{id:42});
var getCurrentUser = partial(getCustomer,{id:42});

Ny
getCustomeN(IFd:42},renderCustomeqj:

getCurrentUser (renderCustomer) ;



CURRYING
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function ajax(url) {
getData(data) {
getCB(cb){ I

}
ajax (CUSTOMER_APRI) (11id:42¢}) (renderCustomer) ;

var getCustomer = ajax(CUSTOMER_API);
var getCurrentUser = getCustomer({id:42});

getCustomer ({1d:42}) (renderCustomer) ;

getCurrentUser (renderCustomer) ;
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var ajax curry(
3,

function ajax(url,data,cb){ }

)
var getCustomer
var getCurrentUser

ajax (CUSTOMER_API) ;
getCustomer ({id:42});
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var ajax curry(
3,
function ajax(url,data,cb){ }

) ;

ajax( CUSTOMER_API )( {id:42} )( renderCustomer );

ajax( CUSTOMER_API, {id:42} )( renderCustomer );



Partial Application vs Currying:

1. Both are specialization techniques

2. Partial Application presets some arguments
now, receives the rest on the next call

J. Currying doesn't preset any arguments,
receives each argument one at a time
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Specialization Adapts Shape

function add(x,y) { return x + y; }

[0,2,4,6,8] .map(function addOne(v){
return add(1l,v);

})s
// [1,3,5,7,9]

add = curry(add);

[0,2,4,6,8].map(add(1));
// [1,3,5,7,9]






COMPOSITION
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function minus2(x) {
function triple(x) {
function increment(x) {

var tmp increment(4) ;
tmp triple(tmp) ;
totalCost basePrice

[ o o

X
w N
R W

minus2(tmp) ;



' 4 ~.’.
I N
- . :
]
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function minus2(x) { X 2

function triple(x) { X 3

function increment(x) { X
d shipping rat

totalCost

basePrice
minus2(triple(increment(4)));

. o

o o

= o
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function minus2(x) { return x - 2; }
function triple(x) { return x * 3;
function increment(x) { return x + 1; }

function shippingRate(x) {
return minus2(triple(increment(x)));

}

// add shipping rate

totalCost =
basePrice +
shippingRate(4) ;






1 function composeThree(fn3,fn2,fnl) {

p) return function composed(v){
3 return fn3(fn2(fnl(v)));
4 s

5}
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function minus2(x) { X - 23 }
function triple(x) { X * 335 }
function increment(x) { X 1

var shippingRate
composeThree(minus2,triple,increment) ;

totalCost
basePrice
shippingRate(4) ;
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function minus2(x) { return x - 2; }
function triple(x) { return x * 3; }
function increment(x) { return x + 1; }

var T
var p

f(4);
p(4);

var g

g(4);

composeThree(minus2,triple,increment) ;
composeThree(increment,triple,minus2) ;

/] 13
/] T

pipeThree(minus2,triple,increment) ;

[/ T

COMPOSE: RIGHT-TO-LEFT
PIPE: LEFT-TO-RIGHT
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ASSOCIATIVITY

function minus2(x) { return x - 2;
function triple(x) { return x * 3;
function increment(x) { return x + 1; }

function composeTwo(fn2,fnl) {
return function composed(v){
return fn2(fnl(v));

s

var f = composeTwo (
composeTwo(minus2,triple),
increment

)

var p = composeTwo (
minus2,
composeTwo(triple,increment)

)5

26 F(4) D /] 13
219 4) ¢ /] 13



CURRYING REVISITED
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function sum(x,y) { X
function triple(x) { X
function divBy(y,x) { X

divBy( 2, triple( sum(3,5) ) );

sum = curry(2,sum);
divBy = curry(2,divBy);

composeThree(
divBy(2),
triple,
sum(3)

) (5); /] 12



POINT-FREE REVISITED



O© oo ~NO Ol A WDN B

el e
o ~NoOUhNWNREOO

var mod2 = mod(2);
var eql = eq(l);

// function 1s0dd(x) {
// return x % 2 == 1;
/] }
function 1is0dd(x) {
return eql( mod2( x ) );

}

function composeTwo(fn2,fnl) {
return function composed(v){
return fn2( fnl( v ) );
Fs
}

composeTwo (eql,mod2) ;
composeTwo (eq (1) ,mod(2));

var 1s0dd
var 1s0dd






IMMUTABILITY




ASSIGNMENT
IMMUTABILITY



1
p
3
4
5
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10

var basePrice = 89.99;

const shippingCost =
// other code
basePrice += 5.00;
// other code

shippingCost “= 1.04;

6.50;

// al lowed

// not allowed!



var basePrice 89.99;
const shippingCost 6.50;

function increasePrice(price) {
price 5.00;

}

increasePrice(basePrice);
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function increaseShipping(shipping) {
shipping 1.04;

—
©)

11 }
increaseShipping(shippingCost) ;

=
N
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const® shippingCost 6.50;

const,updateOrder compose (
saveOrderTotal,
computeOrderTotal (basePrice),
increaseShipping

)5

updateOrder (shippingCost) ;



VALUE
IMMUTABILITY
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coMst orderDetails {
orderld: 42,
total: (basePrice shipping)

I

(orderedItems. length 0) {
orderDetails.1tems orderedIltems;

processOrder{orderDetails);



~=
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let orderDetails {
orderId: 42,
total: (basePrice shipping)

I

(orderedItems.length > 0) {
orderDetails.i1tems orderedItems;

}

processOrder(Object.freezeXorderDetails)) ;



Read-0Only Data Structures:
Data structures that never
need to he mutated




1 function wrocessOrder (brder) {
17 (!("status" order)) {

order~ ta S:F "complete";

} e/ W

saveToDAtabase (dxder) ;

~N o 0 A WDN



1 function processOrder (order) £

P var processedOrder { order }§

3 (! ("status" order))={

4 processedOrder.status "complete";
5 }

6

7 saveToDatabase(processedOrder) ;

8 }



Ireat all data structures as
read-only whether they are
or hot



IMMUTABLE DAIA
STRUCTURES
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var items Immutable.List.of(
textbook,
supplies

) ;

var updatedItems = 1items.push(calculator);

items updatedIltems; // fa

1tems.size; [/ 2
updatedItems.size; -

facebook.github.io/immutable-js


http://facebook.github.io/immutable-js

Immutable Data Structures:
Data structures that need to
be mutated






RECURSION
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function isVowel(char) {

[Ilall , Ilell , Il-ill, Iloll ,Ilull] .-inC-LUdeS(Char) ;

function countVowels(str) {

var count O;
(var i O; 1 str.length; i++) {
(isVowel(str[i])) {
count++;

count;

countVowels (

) ;

"The quick brown fox jumps over the lazy dog"
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function countVowels(str) {
(str.length 0) 0;
var first (isVowel(str[0]) 1 0);
first countVowels( str.slice(l) );

}

countVowels (
"The quick brown fox jumps over the lazy dog"

) ;
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function countVowels(str) {
var first (isVowel(str[0]) 1 0);
(str.length 1) first;
first countVowels( str.slice(l) );

}

countVowels(
"The quick brown fox jumps over the lazy dog"

) ;
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function countVowels(str) {
var first = (isVowel(str[0]) 7 1 : 0);
1T (strylengfth <=_,1= sedurn first;

& .
return fi)&t +‘pountVowels( str.slice(l) );
.---’

}

countVowe'ls (

"The quick brown fox jumps over the lazy dog"
) ;
// 11



PTC
PROPER TAIL CALLS
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3 function decrement(x) {
4 returne Sub(x, 1)

5 } R

6

7 function sub(x,y) {

3 return x - y;

9 }

10

11 decrement(43); /] 42



"use strict";

function diminish(x) {
it (x > 90) {

return’d1m1n1sh£Math trunc(x / 2));

m g m -

return x - 3;

1

2

3

4

5

6 }
-

8 }

9

10

diminish(367); /] 42
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function countVowels(str) {
var first = (isVowel(str[0]) 7 1 : 0);
17 (strylength <= 1) return first;
returﬁ first + c@untVowels( str. sl1ce(1) ) ;

} .--‘

countVowels(

"The quick brown fox jumps over the lazy dog"
) ;
// 11
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"use

strict";

-y

function countVowels{Eounﬁ:str) {
count += (isVowel(StF[0]) ? 1 : 0);

3

f_(g:r Lgn.gth <= 1) return count;

1;return countVoWbls( count, str. sl1ce(l) ) 2

}

cougtypwels(

| @

)5
/] 11

l
"The quick brown fox jumps over the lazy dog"
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"use strict";
e U8 . - -
var countVowels :{:urry(zlfunctmn countVoweldg(coun
count += (isVoweT(8tr[0]) ? 1 : 0); =
if (str.length <= 1) return count;
weturn countVowels( count, str.slice(l) );

1),
L 2R 4

countVowe'ls (

"The quick brown fox jumps over the lazy dog"
) ;
/] 11

n
Eistr){
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"use strict";

function countVowels(str,cont —’V’>V2}{
var first = (isVowel(str[0]) ? 1 : 0);
1T (str.length <= 1) return’ézﬁzjfﬁrst),
return countVoweLﬁgﬁtr sl1ce(17 function f(v){

return:cont(f'l rst + v.5‘5
}). o B RN
b

}

countVowe'ls (

"The quick brown fox jumps over the lazy dog"
) ;
// 11



TRAMPOLINES
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function trampoline(fn) {
function trampolined(
var result fn( args)

( result
result result();

result;

|_I
|_I
—

args) {

)

"function") {



1 var countVowels =

- O N )
P ¢ 'ﬁrampol'l n_e.(functwn countVowels(count,str){

Il mm . .
3 count += (isVowel(str[0]) 7 1 : 0);
4 it (str.length <= 1) return count;

| | .
5 returnt function ?T&{
o an T - Ny .
6 returngqguntVoweI§Gﬁount,str.sl1ce(1));
Il = .

7 Fs
8 })s
9

10 // optionally:
11 countVowels = curry(2,countVowels) (0) ;
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function countVowels(count,str) {
count (isVowel(str[0]) 1 0);
(str.length 1) count;
countVowels( count, str.slice(l) );
}
function countVowels(count,str){
count (isVowel(str[0]) 1 0);
(str.length 1) count;
function f(){
countVowels(count,str.slice(l));
bs
}






LISTS

actually, data structures



MAP: TRANSFORMATION
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function makeRecord(name) {

return { id: uniqID(),
}

function map (mapper,arr) {
var newList = [];

name };

for (let elem of arr_)_{

newList.push( J

mapper(elem) ) 3

} am =

return newlList;

}

map (makeRecord, [ "Kyle", "Susan" ]);

// [ {1d:42,name:"Kyle"},

{1d:729,name:"Susan"} |
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function makeRecord(name) {
return { id: uniqID(), name };

}

[ "Kyle", "Susan" ].map(makeRecord);

// [ {1d:42,name:"Kyle"},

{1d:729,name:"Susan"} |



.

X

FILTER: EXCLUSION
ACTUALLY, INCLUSION?
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function isLoggedIn(user) {
return user.session != null;

}

function filterIn(predicate,arr) {
var newlList = [];
for (let 3lem ﬂf{r) {
if (‘pred'icate$elem) ) 1
newLiwt "push(elem);
}
}

return newList;

filterIn(isLoggedIn, [
{ userID: 42, session: "a%klDKF543_9*54" },
{ userID: 17 1},
{ userID: 729, session: "HJ3434kS$#.456" },

1)

/] [
// { userID: 42, session: "a%klDKF543_9*54" },

// { userID: 729, session: "HJ3434kS$#.456" 1},
/] ]
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function isLoggedIn(user) {
user.session null;

—

{ userID: 42, session: "a%klDKF543_9*54" },
J

{ userID: 17 },
{ userID: 729, session: "HJ3434kS#.456" },
].filter(isLoggedIn);
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REDUCE: COMBINING
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18

function addToRecord(record, [key,value]) {
return { ...record, [key]: value };
}
function reduce(reducer ,initialVal,arr) {
var ret = 1nit1alVal;
-~ (let elem Qf arr) {
ret =;reducegiret elem);
} -y =
return ret;
}
reduce(addToRecord {},1L
Ilnamell ||Ky1e|| ],
: llagell, 39 ],
- "isTeacher", true ]
1)
// { name: "Kyle", age: 39, 1isTeacher:

true }
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function addToRecord(record,[key,value]) {
{ record, [key]: value };

-

: Hnamell, HKy'LeH ],

: Ilagell, 39 ],

- "isTeacher", true ]
].reduce(addToRecord, {});




COMPOSITION
REVISITED
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function addl(v) { return v 1; }
function mul2(v) { return v * 23 }
function div3(v) { return v 3; }
function composeTwo(fn2,fnl) {

return function composed(v){

eturn fn2(fnl(v));

s

}
—-..

var f [div3,mul2 addl],ﬁ%duce(comboseTwo),

var p = [addl,mul2 d1v3]\csduceR1gh composeTwo) ;

f(8);
p(8);



1 function compose(...fns) {

p) return function gomposed,(x){

3 return fns'reduceR'lghtﬁfunct'/on invoke(fn,val){
4 return fnTvé'L)"

5 FsV);

6 }s

7}

8

9 var f = compose(div3,mul2,addl);

10

11 f(8); // 6









function addl(v) { return v + 1; }
function mul2(v) { return v * 23 }
function div3(v) { return v / 33 }

12,5,8,11,14,17,20];

var Llist

list

'ﬁéb( addl )

9! smap( mul2 )

10 »map;( div3 );

11 /] 12,4,6,8,10,12,14]

o ~NNO U1 & WDN PR



function addl(v) { return v + 1; }
function mul2(v) { return v * 23 }
function div3(v) { return v / 33 }

var list = [2,5,8,11,14,17,20];

list
map(

- =

Zompo :e,(d'iv3,mu12, addl)

.--

O oo N Ul A WDN K

10 );
11 // [2,4,6,8,10,12,14]



TRANSDUCING



1 function addl(v) { return v + 13 }

2 function 1s0dd(v) { return v % 2 == 1; }

3 function sum(total,v) { return total + vj; }
4

5var list = [1,3,4,6,9,12,13,16,21];

6

7 list

9y.filter (" is0dd )

1®\reducg(' sum ) ;
~ -

11 // 22
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function
function
function

var Llist

list
.reduce (7

retu
}50);
/] 42

addl(v) { return v + 1; }
is0dd(v) { return v % 2 == 13 }
sum(total,v) { return total + v; }

- [1,3,4,6,9,12,13,16,21];

ction al}MAtOnce(total,v)

LS

o

4 QTCkotal,v);

total;



function addl(v) { return v + 1; }
function is0dd(v) { return v % 2 == 1; }
function sum(total,v) { return total + v; }

‘--
var transducer :‘Fomposéz

mapReducer (add1) ,™
filterReducer (is0dd)

)5

co O Ul A WDN B

O

1®Qf:ansduc§2
11 7 ™r3nsducer,
12 sum,
13 0,
14 [1,3,4,6,9,12,13,16,21]
15 );
16 // 42
17 o

. 4
18‘pntq2§ransducer,9,[1,3,4,6,9,12,13,16,21]);
19 /" 42
pAC - - -
21 [1,3,4,6,9,12,13,16,21].reduoeCfransducer(sum),@);
22 /] 42 emm==



DERIVING
TRANSDUCTION
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function addl(v) { \Y; 1; }
function is0dd(v) { \Y; 2
function sum(total,v) { total

var list [1,3,4,6,9,12,13,16,21];

list
.map( addl )
.filter( 1s0dd )

.reduce( sum );
-~
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function mapWithquEce(arr,mappinan) {
return arrfreducelfunction reducer (list,v){
list.push( "mappingFn(v) );
return list;
b, [1 )3
}
function filterWithReduce(arr,predicateFn) {
o™ m ) )
return arr reduce}functwn reducer(list,v){
if (predicdteFn(v)) list.push(v);
return list;
¥}, [1 )
}
var list = [1,3,4,6,9,12,13,16,21];

list = mapWithReduce( list, addl );
l-!St: filterwithReduce( list, is0dd );
l1st‘reducéx sum ) ;
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20
21

function mapReducer (mappingFn) {
return function reducer(list,v){
list.push( mappingFn(v) );
return list;
b3
}

function filterReducer(predicateFn) {
return function reducer(list,v){
1f (predicateFn(v)) list.push(v);
return list;
b3
}

var list = [1,3,4,6,9,12,13,16,21];

List
?reduce¥ mapReducer(addl), [] )

¥ reduce{ filterReducer(isOdd), [] )

.~reﬂ'L|c'e( sum ) ;
// 42
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fUnctionOlfgtCombinatfsﬁﬁlist,v) {
l'ist.pﬁslﬂv)-, - -
return Llist;
}
function mapReducer (mappingFn) {
return functign;eﬂucgrl'ist,v){
return‘listCombinatioq& list, mappingFn(v) );
}; S s mm=-
}
function filterReducer (predicateFn) {

return function reducer(l'ist,v){_ - -y,
if (predicateFn(v)) return®listCombinationg list, v );
return list; SEmm--
}s
}

var list = [1,3,4,6,9,12,13,16,21];

list

.reduce( mapReducer (addl), [] )
.reduce( filterReducer(isOdd), [] )
.reduce( sum );

/] 42
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function listCombination(list,v) {
list.push(v);
return list;

}

-
var mapReducer = curry(2,function mapReducer(mapp-lngh‘combmel%){
return function reducer(list,v){ & m 03
return combineFn( list, mappingFn(v) );
}s
})s
- N gy
var filterReducer = curry(2,function filterReducqu;red7cateFﬁlkomb7neF {
return function reducer(list,v){ - m =
1t (predicateFn(v)) return combineFn( list, v );
return list;

}s
})s
var list = [1,3,4,6,9,12,13,16,21];
list -~
.reduce( mapReducer{addlmstComb'lnat1o~» [] )
.reduce( f1lterRedué!?G*%OdA!::?g-z-mb1nat?‘@l, []1 )
.reduce( sum ); “« -
/] 42
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function listCombination(list,v) {
list.push(v);
return list;

var mapReducer = curry(2,function mapReducer (mappingFn,combineFn) {
return function reducer(list,v){
return combineFn( list, mappingFn(v) );
}s
})s

var filterReducer = curry(2,function filterReducer (predicateFn,combineFn) {
return function reducer(list,v){
1t (predicateFn(v)) return combineFn( list, v );
return list;
}s
})s

-
var:ransducep— compose( mapReducer (addl), filterReducer(isOdd) );
m .

var list = [1,3,4,6,9,12,13,16,21];

list

.reduce( transducefﬁ&ﬂstComb1nat15==» [1 )
.reduce( sum );

/] 42
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var mapReducer = curry(2,function mapReducer (mappingFn,combineFn){
return function reducer(list,v){
return combineFn( list, mappingFn(v) );
s
1)

var filterReducer = curry(2,function filterReducer(predicateFn,combineFn) {
return function reducer(list,v){
1t (predicateFn(v)) return combineFn( list, v );
return list;
}s
})s

var transducer = compose( mapReducer(addl), filterReducer(isOdd) );
var list = [1,3,4,6,9,12,13,16,21];
list

.reduce ( transducer‘s‘umﬂ'@‘) :
1] 42 m G
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function addl(v) { return v + 1; }
function is0dd(v) { return v % == 1; }
function sum(total,v) { return total + v; }

var transducer = compose(
mapReducer (addl),

filterReducer (is0dd)
)5
transduce(
transducer,
sum,
o,
[1,3,4,6,9,12,13,16,21]
)5
[/ 42

into(transducer,0,[1,3,4,6,9,12,13,16,21]);
/] 42



DATA STRUCTURE
OPERATIONS
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{

name: "Kyle",
email: "Getify@Gmail.com"

function mapObj (mapper ,0) {
var newObj {};

(let key
newObj [key]

var obj
Fs

}
}

newObj ;

Object .keys(o0)) {
mapper ( o[key] );

14 mapObj (function lower (val){
val.toLowerCase() ;

15
16
17

},0bj);
// { name:

"kyle", email:

"setify@gmail.com" }






MONAD:
FP DAIA STRUCTURE




endofunctors

Monad: a pattern for pairing data with a
set of predictable behaviors that let it
Interact with other data+behavior
pairings (monads)
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function Just(val) {
return { map, chain, ap };

// Akkhkkkkhkkhkkhkkhkkkhkkhkkhkkhkkkkhkkkkxkxk

function map (LN J

returng Just ( fng val ) );
} ~ am . -

// aka: bind, flatMap
function chain@ng J
returngfn( val )y;

1 S m

function ap(anotherMonad)’ I

return anotherMonad.nap( val ),
} Sy m =
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var fortyOne Just(41);
var fortyTwo fortyOng.map(function inc(v){
\Y, 1;

})s

function identity(v) {
Vs

}

fortyOne{chaint{identity);
fortyTwo.chain(identity);
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var
var

var

1)

var

userl
user?2

tuple

users

Just("Kyle");
Just("Susan") ;

curry(2,function tuple(x,y){
[X5y13

userl.map(tuplep .ap(user2);

users.chain(identity);



// someObj.something.else.entirely; /] 42

function Nothing() {

}

var Maybe = { Just, Nothing, of: Just };
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function fromNullable(val) {_ g B mm
it (val == nuld) -’eEerMaybe.Noth'ingﬁ(;
-

else return'Maybe.of(val);’ - m -
“ N g m

e el
gD wN
—

var prop = curgy (2 finction prop(prop,obj){
16 returng fromNullable( obj[prop]l );

17 1); CSamm-

18

19 Maylkwe.of( someObj )

204 .chain(®prop( "something" ) )

21‘ .chain( prop( "else" ) )

22 ‘cha'in('prop( "entirely" ) )

23 o

24 // debug inspection:

25 .chain( identity ); /] 42

var someObj = { something: { else: { entirely:

return { map: Nothing, chain: Nothing, ap:

42 } } };

Nothing };



There are many kinds of monads:
Just, Nothing, Maybe, Either, 10, etc

Should you use monads?
Maybe.









lvar a = [1,2,3];

2

3var b = a.map(function double(v)({
4 return v * 2;

51);

6

7 b; // [2,4,6]

SYNCHRONOUS, EAGER FP



LAZY FP
OVER TIME?




1 var a = [];

2

3 var b = mapLazy(function double(v){
4 return v * 2;
5 },a);

6

7 a.push(l);

8

9 afo]; !
1045 [0]; /] 2
11

12 a.push(2);

13

14 al1]; /] 2

15[17; /] 4
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var a = new LazyArray();

setInterval(function everySecond(){
a.push(Math.random()) ;
},1000);

// AKEXKXKKXKAAXKXAkAkAkKAAkKAkAkAkAkkhkkhkhkkhkkhkkhkhkhkkkkkxkik

v Wy
var b = anaprUnction double(v){
return v * 2,

})s

bgforEacHsznction onValue(v) {

‘.5bﬁézle.log(v);
})s



"LAZYARRAY"

OBSERVABLE
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var a = new Rx.Subject();

setInterval(fUnct7on everySecond() {
a‘hexﬁXMath random() ) ;
},1000) ;"

// 1 g O b db 4 4 b b db db 4b b db db 4b b db 4 4 b db 4 4 b 4

var b = a'map}fUnct7on double(v){
return v -

1)

—--.

b!subscr1ba(fUnct7on onValue(v){

---’

console.log(v);

})s






FP LIBRARIES



LODASH/FP

github.com/lodash/lodash/wiki/FP-Guide


https://github.com/lodash/lodash/wiki/FP-Guide
https://ramdajs.com
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// var fp = require("lodash/fp") ;
fp.reduce(
(acc,v) => acc + v,
o,
[3,7,9]
)
// 19

var f = fp.curryN(3,function f(x,y,z){
return x + (y * z);

1)

var g = fp.compose([
fp.add(1),
f(1,4)

IDE

g(10);
/] 42





https://ramdajs.com
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R .reduce(
(acc,v) => acc + v,

9,
[3,7,9]
) ;
// 19

var f = R.curryN(3,function f(x,y,z){
return x + (y * z);

})s

var g = R.compose(
R.1nc,
f(1,4)



getify / fpo

<> Code Issues 2 Pull requests 1 Projects 0

FP library for JavaScript. Supports named-argument style methods.

library functional-programming functional-js javascript Manage topics



https://github.com/getify/fpo

1l // the classic/traditional method style
2 // (on the FPO.std.* namespace)
3 FPO.std.reduce(

4 (acc,v) => acc + v,

5 undefined,

6 [3,7,9]

7)s // 19

8

9 // FPO named-argument method style
10 FPO.reduce ({

11 arr: [3,7,9],

12 fn: ({acc,v}) => acc + v

13 }); // 19



var f = curry(
2,
flip(partialRight(reduce,[[3,7,9]]))

) (0) 5
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f((acc,v) => acc + v);
7 f((acc,v) => acc * v);

var f = FPO.reduce({ arr: [3,7,9] });

f({ fn: ({acc,v}) => acc v });
f({ fn: ({acc,v}) => acc * v });

o ~ W DN






RECAP:

Functions (side-effeets, point-free)
Closure

Composition

Immutability

Recursion

Lists & Data Structures

Async (observables)
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