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Introduction to Functional Programming in Go
e ANUNKNY FP
e Imperative vs Declarative
e Pure functions ez Side Effects

v A

o Taduaztaiinavas FP lu Go

AMNKRNI182dI FP (Functional Programming)
Functional Programming (FP) fauuindidsulusunsuiuiunmsdnwialasls wordomudu
WUILAUPIU BBININU BanMIEag lawn:

& Gy . o ' A ' o
o Wonzwiilw first-class values — ﬁoﬁ‘*ﬁugﬂauﬂuwwmmﬁ fua1 nIadnuluaauls
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Pure functions — Waritunilinaawsiamnuaualaiudunaidoinu uazliv side-
effects (139 hildfsuaouzneouan, AW, Tdewidonlng)
Immutability by discipline — Fayadinlignuily udaisdauiand/ergalniilauas
YU

U
Higher-order functions — WINTUNTURIDAUNINTI LT% map, filter, reduce
Composition — & HNNIRTUIMNMITINRINTWeBY § LWaaTd pipeline B89N13

UIzuIana

lulanva3n1 functional WU pure (1% Haskell) nansatgnitaulasn1m wdlu Go 1nvh

wuLAIE (by-discipline) — Go lianadantuannit ualaidin13tisal immutability »3a

pattern-matching WU native

Imperative vs Declarative — AN9NWatNI b3 uaralad19ln Go

Imperative (49F1&9) — vanaauRLaas “azvas lsiduduaan’

¢18819: 1 for loop bWBIMLALLALUAN

/I Imperative: double and keep only even numbers

res := [Jint{}

for _, v := range nums {

if V%2 == 0 {

}

res = append(res, v*2)

Declarative (159U32me) — van “azlsiidasmslile” snninazuendunauazidaa

610819 1 map + filter (implemented as functions) Nadsenanmsifsuudas

doubled := Map(Filter(nums, func(x int) bool { return x%2==0 }), func(x int) int { return x*2 })

L3 1 a a weAa
2auanaeEilgua

Imperative initladafmniuaundunun1Iians state wazainiTndluunansd (wnz
8AN17 allocate)
Declarative/functional 14 readability, composability, UAZLHANALEINTING — LANNEAL

MINATFOULAZ reasoning LALNIATIA overhead (allocate, copy) WIn¥in i Te39

Pure Functions Waz Side Effects — A21NWNILLTIAN + A20819 14 Go

Pure functions

qmauﬂ'ﬁ:

1.

et g [ a a ' <
NE\]E\]WE"H%@QﬂUWW‘JWNL@]@%ﬂ%V‘!@IWﬂ%%
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2. ldfnadnafssneunan (no side-effects)
¢1a819 (pure):
func Add(a, b int) int {

returna + b
}
RLIAR generic Map (pure):
func Map[T any, R any](s [T, f func(T) R) [IR {

out := make([]R, len(s))

fori, v:=range s {

outfi] = f(v)

}

return out
}
Map 219ummdu pure t1 fLu pure — Suliud lvaladduaty uwannaladlng
Side effects (RaD19LALN)
¢18819 side-effects:

. ﬂ’]iLﬁﬂu/éﬂuvLWEir, network /O, console printing

o MIuAlans global %38 data structure ‘ﬁlgmlﬁ‘ﬁ

e M3L38N time.Now() %%aziuﬁi‘lﬁm@mﬁ'mfiaL’%'yﬂﬁmﬂﬂ%

« M9 Panic — 1u/&uu control flow Meuan
a8t impure (1 side-effect — Wi MR baSauaLiy):
func DoublelnPlace(nums [Jint) {

for i := range nums {

numsJi] *= 2 // mutate the input slice

}

wiaWariTuiiiuwaanniinaa:

func PrintAndDouble(x int) int {
fmt.Printin("processing", x) // side effect
return x * 2

}

virla pure d1any

o Referential transparency: 11 f 1)) pure, LENTAUNBNNTLIEN f(x) MUNRANT

fuwaiaraminle — 29 reasoning & memoization
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o  NAFaUSNY: WBIld input LABINEREW output telaslaidad mock 10 w38 global state
o daaanslwmssunsonnn (concurrency-safe): 14l shared mutable state 2
Uaaanslu goroutine BABH?
afwain1sly FP Tu Go
1. Modularity & Composability — Wirfguwsn § Aivunwleine vlildadimdn flow ves
mautlastays
2. Testability — Pure function 1868017 unit-test (no mocks)
3. Reasoning & Refactoring — 8A1aU11A189 state ¥l bug 1di511u
4. Concurrency synergy — mMIsanuuuldn pure transformations + channels/goroutines
¥nlwa9 pipelines 71 parallel lerinpuaziaanse
5. Reusable utilities — @28 generics (Go 1.18+) AT aFUaPraIETI I} Map/Filter/Reduce LU
reusable l@@zaIN
6. Separation of concerns — L8N logic (pure) 88N31N side effects (I0) — Ao

maintainability

2231N0 / TaA133:39289 FP u Go

1. 1ai&l immutability 179U — Go lafadulwdayaiiu immutable; N133N® immutability

@83YN@283%8 (copying)
o N3 copy iaga (Bw & laduwalng)) 919N overhead NINIIBAMUFILRS
GC

2. Talgn1w functional-first — 214 syntactic sugar ‘ﬁ FP languages § 17w pattern
matching, currying, lazy evaluation, algebraic data types (ADTSs)

3. laifl guarantee tail-call optimization — recursion kuU&ANa13vIN 1 stack overflow; 14
loops %30 explicit stacks 14 hot paths

4. APl/standard library RIS imperative — 818 API Tu ecosystem ANAWIINITUA L2
state 13815914 callback WUY imperative

5. 81914 idiomatic Twfias — Tda functional 7 "finly" maa’mmnﬁm%’uﬁuﬁﬁuﬁu style
WUY imperative 183 Go

6. ANTUTawlwn1590N3 error — Go 1% pattern (T, error) Gavilwmsnanlnatuvas
W&ﬁfuﬁdoné’u error aavil helper/adapter (vﬁa monad-like patterns) Lﬁamma:mr]

7. Overhead N9USLANDAIN — NI&31988LLANG Mai/allocate 1NN § B1AUKNNNT mutate

in-place T4 hot loops — A8 profile AoUAARWI

Golang Functional Programming: Beginner wih 5
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a o Y a . o [ irege ' X P& e '
ﬁNﬁﬂLﬁQL“HGﬂ%ﬁNE}: NI3ILANN generics ‘ﬂ’llﬂﬂﬁilﬂﬂ% utilities UL FP 92 LL@]ﬂEJx‘]VLlJﬁ

ADTs/pattern-matching Tuda — vil#in4 pattern dasiaasiasmialilasiaridaynanis

wwIN9UZUG (Practical tips / Best practices)

wgn pure logic 88NN side-effects — LI core AuALYINL u&3N 10 1
edge V833U

1% copy ijaﬁ’llﬂ% — DNABIN1T immutability Iraian T copy (L%ﬂ performance)
1% generics %31 utilities — L T8w Map, Filter, Reduce, MapE (with error) LU
generic L‘ﬁia reuse

1o channels/goroutines #1995V streaming pipelines — 1ﬁﬁdﬁ°ﬁ/mmmﬁa§mﬂu pure
waalg concurrency L‘ﬁia parallelism

529 closures ‘Ydi capture state — closures 8319 stateful behavior — ALAADITLII
race-condition LazANNLINIBININATEL

o

@3990 (profile) lw hot-paths — tifayavwalwaniannuday WResan in-
place mutation TuauNF 1L IuvinTiu
#3519 combinator 143U error — 13U MapE %38 Bind LWaIANTY pattern (T, error) ot

. ¥
Aaulwa laszaINTn

A20e19Eh — Map, Filter generic ltaz MapE (with error)

package main

import "fmt"

/I Generic Map
func Map[T any, R any](s []T, f func(T) R) [IR {

out := make([]R, len(s))

for i, v := range s {

}

outi] = f(v)

return out

/I Generic Filter

func Filter[T any](s []JT, pred func(T) bool) []T {

Golang Functional Programming: Beginner wih 6
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out := make([]T, 0, len(s))

for , v:=range s {

if pred(v) {
out = append(out, v)
}
}
return out

/I Map with error propagation
func MapE[T any, R any](s []T, f func(T) (R, error)) ([IR, error) {
out := make([]R, 0, len(s))
for _, v:=range s {
r, err := f(v)
if err 1= nil {
return nil, err
}
out = append(out, r)

}

return out, nil

func main() {
nums := []int{1, 2, 3, 4, 5}
doubled := Map(nums, func(x int) int { return x * 2 })
evens := Filter(doubled, func(x int) bool { return x%2 == 0 })

fmt.Printin(doubled, evens)

a§ﬂ§u 9 (TL;DR)
« FP Aauwifadiuin pure functions, composition k&g immutability (lag3sielu Go)
o Imperative Uan 7571 (mgumau) — Declarative/FP uan ﬁbﬁﬁaan’)ﬂﬁ’l@”(LLﬂaadTaQa
1T flow)

o Pure functions aqa complexity LLazlNu testability; side effects Iﬁ/q&lvl’iyﬁ edge V8IIEUL

Golang Functional Programming: Beginner wih 7
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o lu Go FP ltszlumiiase lasannzny data transformation Was concurrent pipelines —
WAAB9IT2I9L384 performance, Lu4l immutability U9AU Lz ecosystem 898 APl UL

imperative 41N

UNN 1 — 918aLd8ALBIAN: Introduction to Functional Programming in

Go

1) ANNKRN8VAS FP (1B98N)

o unuwan: FP yasmidwianduns u/asan (transformations) laslaWarnsuidunsing
WAN WIRTUAITLEN NIeTU wazsnauanlslnale (reusable)

. Qmﬁuﬂaﬁ']ﬁ'ty: first-class functions, higher-order functions, pure functions,
composition, immutability (I@ El’?ﬁll), declarative style

o UWIAMBAAULILY: LN logic (pure, deterministic) 88n31n side effects (10, logging,
network) — 274 side effects hvauasszuy (the edge) YT

e B VS WWIAA: LAEYTN FP agnaitutu (Haskell — pure), Go Mia3asiiaunagin

— @adaanuULaI83%e (by discipline)

2) Imperative vs Declarative (L%\‘lﬁﬂ + 29 mﬂﬁﬂ)
o Imperative: Uan "¥inagndls" (how) — ?lzu@au, mMIaen state, loops, mutation
o LWNNZNL: hot loops, low-level stateful algorithms, when you need minimal
allocations
« Declarative (functional style): Uan "@asm3asls" (what) — iunsdsena
transformations L% map — filter — reduce
o WANNZNU: readability, composing transformations, testability, parallelizable flows
alag19dIsuinay (imperative vs functional)
Imperative:
res := []int{}
for _, v := range nums {
if v%2 == 0 {

res = append(res, v*2)

}

Functional-style (with helpers):

Golang Functional Programming: Beginner wih 8
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doubled := Map(Filter(nums, func(x int) bool { return x%2==0 }), func(x int) int { return x*2 })
welgiia
o Declarative ¥N§319 allocations (new slices) — AINIITIUN performance (preallocate
capacity, reuse buffers)
« Imperative 8138141803 M4LNIAN LazAa allocation e WALRY risk 89 bugs 27N

mutable state

3) Pure functions uag Side Effects (L%dﬁﬂ)
Pure function: henyLzsLnaha
. WARWEIUAUMITIHIABIYNtW (deterministic)
o Lifinsuasuuas state mawen wazlif 10/mM3UEsw control flow Manan (no side
effects)
o AN referential transparency — a’m’limmuﬂ’ﬁﬁﬂﬂﬁ’sUmm‘ﬁlvlﬁ
@88 pure:
func Add(a, b int) int { returna + b }
Side effects (ﬁ'aasho)
o M3 TaulWg / network call / printing
o unlvaauys global / shared memory
o laa/gu (time.Now(), rand) A lAuauanean il
e N17 panic / 0s.Exit (Lﬂﬁiﬂu control flow)
N199ANS side effects
e ugnuilusu: core logic (pure) — adapter layer —> 10
o 19 pure functions A" (data) vinsie ud23919 outer layer ¥i1 10
o lu context concurrency 1w pure logic N9MUU% data copy W&l outer layer handle
synchronization/IO
A28819 pattern: pure core + 10 edge
{/l Pure core

func ProcessRecord(r Record) Result { /* deterministic */ }

/[ 10 edge

func ProcessAndSave(r Record, store Store) error {
res := ProcessRecord(r) // pure
return store.Save(res) /I side-effect at edge

Golang Functional Programming: Beginner wh 9
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4) M1 FP andszand lu Go — lanaad1aigedin
Generic Map / Filter / Reduce (Go generics)

package fp

/I Map
func Mapl[T any, R any](s [JT, f func(T) R) [JR {
out := make([]R, len(s))
fori, v:=range s {
out[i] = f(v)
}

return out

/I Filter
func Filter[T any](s [JT, pred func(T) bool) []T {
out := make([]T, 0, len(s))
for _, v:=range s {
if pred(v) {

out = append(out, v)

}

return out

/I Reduce
func Reduce[T any, R any](s [IT, f func(R, T) R, init R) R {
acc = init
for _, v:=range s {
acc = f(acc, v)
}

return acc

}

MapE — map f propagate error (monad-like helper)
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func MapE[T any, R any](s []T, f func(T) (R, error)) ([IR, error) {
out := make([]R, 0, len(s))
for _, v:=range s {
r, err := f(v)
if err 1= nil {
return nil, err
}
out = append(out, r)
}
return out, nil
}
Result / Either Luudg (generic) — L‘Wla chain Waf{f%ﬁaﬂﬁ) error
type Result[T any] struct {
Val T

Err error

func OK[T any](v T) Result[T] { return Result[T]{Val: v} }

func ErrResult[T any](e error) Result[T] { var zero T; return Result[T|{Val: zero, Err: €} }

func (r Result[T]) Map[R any](f func(T) R) Result[R] {
if r.Err 1= nil {
return ErrResult[R](r.Err)

}
return Ok(f(r.Val))

func (r Result[T]) Bind[R any](f func(T) Result[R]) Result[R] {
if r.Err 1= nil {
return ErrResult[R](r.Err)
}

return f(r.Val)

}
@ ° [y a . . @ I @ &
M3 Result ¥ 138w chain wuy monadic (uwdginsidu Go-style) laazaindu
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4 o v A
g{uwmﬁammumiau

5) Functional + Concurrency — Patterns (ﬁn + ﬂf}ﬂ‘@m%d)
Go WANNZNUNNI&IY concurrent functional pipelines laglt channels waz goroutines — LG
ﬁadﬁ'@miﬁaa cancellation, errors, LA resource leaks
Generator / Map / Filter LLUU stream (sl% context)
func Generator(ctx context.Context, nums ...int) <-chan int {
out := make(chan int)
go func() {
defer close(out)
for _, n :=range nums {
select {
case <-ctx.Done():
return
case out <- n:

}

10

return out

func MapChan(ctx context.Context, in <-chan int, f func(int) int) <-chan int {
out := make(chan int)
go func() {
defer close(out)
for v := range in {
select {
case <-ctx.Done():
return
case out <- f(v):

}

10

return out

Golang Functional Programming: Beginner wih 12
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func FilterChan(ctx context.Context, in <-chan int, pred func(int) bool) <-chan int {
out := make(chan int)
go func() {
defer close(out)
for v := range in {
if pred(v) {
select {
case <-ctx.Done():
return

case out <-v:

}

X0

return out

}

IAa1A: 17 context Lﬁﬁmqu@ pipeline LRZRANLAL goroutine leak

q ]

Fan-out / Fan-in worker pool
e Fan-out: §319%a8 worker 814NTaILALINY —> parallelize CPU work
e Fan-in: TINWRINAKIEY worker LINTaILAE?
ABENY pattern: o sync.WaitGroup Wae close Lﬁa%wmm
Error handling in concurrent pipelines
o 7 errgroup.Group (package x/sync/errgroup) Lﬁasm error WA cancel Vi‘l pipeline ija
LAe error

o WIDFI Result{Val, Err} {1% channel LA aggregate 1 consumer

6) Currying, Partial Application, Composition (5’1&601% Go)
Go 'laifi syntax §1%3U currying waLEINNIAlE closures LWBET partial functions
Currying-like:
func Add(a int) func(int) int {
return func(b int) int { retumm a + b }

}
Compose / Pipe (8a4WInT):
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func Compose[A any, B any, C any](f func(B) C, g func(A) B) func(A) C {
return func(a A) C { return f(g(a)) }

}

v

a31n@: NMIE19 generic variadic compose 81N WATIHTL 2—3 WINTWITINUlaa

7) Immutability T Go — 331 1iAuazilszianilsz@nsaw
o Go JiIAU immutability — vinlalas Taiunla input uazdudlna (copies)
e N13 copy dlanlas struct:
o a"LaSEﬁ append 3¢ allocate ﬁwmmﬁg"lzjwa — W14 make @28 capacity ‘ﬁ
LANNSRA
o 14 copy(dst, src) tRaraaantitawn (Uszansnnwénin append luunansd)
o o pointer \iia struct Glmy: — 163239 shared mutability L8z race
e N9 reuse buffer: sync.Pool L‘ﬁia%ﬁmﬁlm allocation 11 hot paths
¢1a819 preallocate:
out := make([]T, 0, len(s))

for _, v := range s { out = append(out, transform(v)) }

8) Pitfalls / Gotchas (fitoaasl Go + FP)

e closure capturing loop variable: gasdnmaandsaelu loop
for i := range xs {

v := xs]i] // capture v, not i

go func() { fmt.Printin(v) })

e goroutine leaks: channels vl&igﬂfl@ / goroutine Qﬂuﬁaﬂm‘n: consumer %ﬂq@ﬁ’lmu —
1o context waz defer close

e race conditions: closures ‘Ydll access shared state; dagld sync.Mutex %38 avoid shared
state

« allocation-heavy pipelines: chaining Map/Filter ‘ﬁa‘fn slice Tnananuas — anaun
performance; NARBULLAL profile

o deep recursion: 144 TCO — a4 recursion &n 9 1w hot path

9) NN3IANIT error WU functional (pattern)
e Gold (T, error) pattern — 1Na8IN3 composition-friendly 1#&319 combinators:

o MapE &N map 1 return error
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o Bind/FlatMap &ML chaining (T, error) returning func
e wn3alT Result[T] type (11961%) Lﬁa chain LWUY monadic
618819 Bind:
func Bind[T any, R any](v T, f func(T) (R, error)) (R, error) {

return f(v)

/I w3alduwny Result:
r := Ok(5).Bind(func(x int) Result[int] { return Ok(x*2) })

10) Testing & Benchmarking (L%aﬁn)

o Unit tests: L1 test pure functions — J18LLAL deterministic

e Table-driven tests: LANNENUWIRTHINWNENE

¢ Integration tests: NA®dU edge layer ﬁi’m 10 + pure core

o Benchmarks: 7 testing.B LﬁaLﬂ%lEl‘]JLﬁtl‘Ll in-place mutation vs immutable copy
¢18819 benchmark skeleton:
func BenchmarkMaplmmutable(b *testing.B) {

data := make([Jint, 10000)

fori:=0;i<b.N;i++{

_ = Map(data, func(x int) int { return x * 2 })

func BenchmarkMaplInPlace(b *testing.B) {
data := make([Jint, 10000)
fori:=0;i<b.N;i++{
tmp := make([Jint, len(data))
copy(tmp, data)
for j := range tmp { tmp[j] *= 2 }

 Profile: It go test -bench . -benchmem L8z pprof (go test -cpuprofile / pprof) L‘ﬁia

AAFWI

Golang Functional Programming: Beginner wh 15



o v A v A
g{uwm%ammumiw

11) Tnalask (Checklist) — a1 FP luldsiand Go

1.

©® N o g b~ W N

LWen core logic v pure functions Iﬁmﬂﬁlq@

I side effects vl’j”“(dll boundary (handlers, adapters)

i generics f1TU utilities (Map/Filter/Reduce/MapE) Lﬁa reuse

fidu stream/continuous data —> 1% channels + context + errgroup

14 hot paths TR T in-place mutation (profile ﬁamﬂﬁlﬂu)

a9nn goroutine leaks @28 context, close channels, L8 errgroup uduwlyle
§319 unit tests &I pure functions — ﬁ]xvl,éfm’m@jmhl,%mr]

diudiladu FP — 1Wou docs / coding-style uazdiating iNasananaIgIn

12) sadlusanddni (lawdgszaudszand)

Concurrent JSON Transformer — 811 JSON stream —> map/transform fields —
write to output (1?}' pipeline + MapE + errgroup)

Log processing pipeline — filter, enrich, aggregate logs LU streaming (channels,
windowing)

ETL batch processor — read CSV — pure transforms —> validate (MapE) — write
DB with bulk insert

Parallel image processor — fan-out image resizing tasks — fan-in results (worker

pool + FP-style transforms)

13) a3l

FP lu Go luseloamias: modularity, testability, readable transformation pipelines,
synergy Nl concurrency

ﬂTﬂﬁi’ﬁﬁ'@LﬂuLéawaamm (no enforced immutability, no TCO, limited syntactic sugar)
IL8z performance tradeoffs (allocation) — L ﬁ"liﬁ%‘ (preallocate, reuse buffers, profile,
use context/errgroup) FP lu Go ﬁ]::l,ijum'%iaaﬁamowé’aéw%’mm data transformation

L&z concurrent processing

AMNKN1Y Functional Programming (FP)

| @ana18 Functional Programming (FP)

1. Functional Programming faaczls
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Functional Programming (FP) fia paradigm %38 uwaaa lwn1sdawldsunss Nnainwaitu
. < 1 g o ' a a . .

(function) 1% RIIGNBITWVBINTIIATRIN YJﬂﬂiJ’]dﬁ’]N’]iﬂ%iJ’]&Jl%LN mathematical functions
d Tasajaustulun:

. ﬂ’]iLﬁwIﬂiLmelugﬂLmu n13Uszn @ (declarative) 31NN71 N13§991% (imperative)

o NNIRANLALY mutable state Las side effects

o« MM pure functions L8¢ higher-order functions

o MILHU composition ABNNTUTTNAUWIATUENAILAW LNBFTI flow VBINTTANUID
wadie 9 FP wenmavhlilea:

=1 %] = a 4 dl %% (.:? 1o . 1 q? “:?’ (%]

AN UNUNILVLUFATN N ABAAIIAT NHAAND VWD LN input LNIHK Taiziwnu state

angwan

2. FP lnizsamadans
a = o
wifia FP 1131n A-calculus (lambda calculus) émLfluﬁﬂgmmdmwﬁmaomimmm:
o Worwulu FP = nisuvyA97n input — output
' A o @ ) Ao
o LTW f(x) = X2 92 LEND ABALAVLNTINAINDIVDY input NILUN

=1 1 A £z =
o liil state wauTan, WINANIZNUINILAL

3. FP lwizenisidiaulan Go
wl Go azdw imperative language neanuuuliiSsunsusslndanuszuy (system-level
. & a ' a & o LY
programming) WANN AMNEINITALNEIW NdalRlTuuing FP la wou:
o First-class functions — Warngu.duale (assign, pass, return)
6 o ' [
e Closures — Wﬁﬂ“ﬁ%ﬂ’m’]iﬂﬁnﬂﬁﬁ]’m scope .ﬂ’]El‘l«LE]ﬂvL(ﬂ
¢ Anonymous functions (lambdas) — WauWana inline 1o
« Higher-order functions — WaRTua1NN5TUNIATIT W argument LazEINIATUAALNN
o
¢19819 Go WUy FP:

package main
import "fmt"
/I higher-order function

func applyTwice(f func(int) int, x int) int {
return f(f(x))
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func main() {

square := func(n int) int { return n * n }

result := applyTwice(square, 2) // (2°2)*2 = 16

fmt.Printin(result)

4. 1WSauiguuwIAa FP nuuniaan Ly (Imperative)

Imperative (Go LuuUUNG):

sum :=0

fori:=1;i<=5;i++ {
sum += i

}

fmt.Printin(sum) // 15

Functional style (Go):

package main

import "fmt"

func reduce(nums [Jint, f func(int, int) int, init int) int {
acc := init
for _, n:=range nums {
acc = f(acc, n)
}

return acc

func main() {

nums := []int{1, 2, 3, 4, 5}

sum := reduce(nums, func(a, b int) int { return a + b }, 0)

fmt.Printin(sum) // 15

5. agﬂmwwma FP 1 Go

Golang Functional Programming: Beginner
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o FP Aamaduuldalas AalwiBsamad1anas: input — output
« Go lwl% pure functional language uuy Haskell uafia3asfiafivinlwidouuns FP le
o s Go, FP 17 la@ lwsun:

o Data transformation pipelines (map, filter, reduce)

o Concurrency pipelines W% channel + goroutines

o Testability: laadnsdanisnagauwse il side effects

L) a9%% th9zasy "anamane FP 1w Go" nuvFRULARN:

FP 4 Go ﬁamﬂ‘ﬁ@;mawﬂﬁﬂladﬂﬁu’l (first-class functions, closures, higher-order functions)
A A o A . d @ . . . v ey
Wadouldad dsreann side effects, 8111l declarative pipeline, Ll L1141 composition
Pz 9 q . [ o a & v A A

?lﬂdﬁx‘iﬂ‘li% Wl Go ’i]:vllll“ﬁ functional language L1 LL@]&’]&]W?Q%’]LL%’J@]@]%Nﬂ‘ELWE]L‘W&lﬂ’J’]SJ

TaLa%, modularity, LazANNEINITD INNINaFauvadlUsunI e

Imperative vs Declarative luuSunwas Functional Programming (FP) Tw
Go

] Imperative vs Declarative
1. Imperative Programming (LL%’Jﬁdd’m)
. = a = A o L o 1 = q’f
Imperative fauwiAamsdisulusunsufiiu “How” — Aasrinatnelsiazinnan
o lUsunINLNasUEN A1AUN1STINIW (step by step)
o 1% loops, assignments, state fitaunuasla (mutable state)
o aspmidou gasrinems hazdesrheslsthaduiau
A28819 Imperative Style Tw Go:

package main
import "fmt"

func main() {
nums := []int{1, 2, 3, 4, 5}
sum =0
fori:=0;i < len(nums); i++ {

sum += numsli] / 8WLan state 1Ui3a8 9
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fmt.Printin("Sum:", sum)
¥
AaNBMEIAKYAY Imperative:
.« i state Milasula (L% sum Lﬂﬁlsuﬁmmm%)

o
U

wlaadag mué’nﬁ'vmqmmﬂ feazianla

o WNZNUNUNG A mu@;mmamﬁﬂﬂnnﬁumau

2. Declarative Programming (k31320 1#)
Declarative fiauwifailiin “What” — aasn1suaansuuylum
o lusunsuwasuanit “asnteazls” luls “aaeringals”
e AANNIIANNT state LAHATS
o lFWari Ly functional LB map, filter, reduce
. adefumsuen asfieennla Lmuﬁﬁ]:a%mynﬂﬂfu@au
28819 Declarative Style 1w Go (Functional Style):

package main
import "fmt"

/I reduce function
func reduce(nums [Jint, f func(int, int) int, init int) int {
acc = init
for _, n:=range nums {
acc = f(acc, n)
}

return acc

func main() {
nums := []int{1, 2, 3, 4, 5}
sum := reduce(nums, func(a, b int) int { returna + b }, 0)
fmt.Printin("Sum:", sum)

}

ANWMWZLANV DY Declarative:

&l

e LIANIT BSLNYNAANSNADINIT VINNINRIAUITYINN
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v . X
e 80 mutable state — L@ a1

e LWNZNU data transformation, query-like operations, LLaZ concurrent pipelines

3. 1SsuLfisy Imperative vs Declarative 11 Go

ADLH NUA Imperative

Declarative

ada ad o a &
1900 UaNIDTNINIUNNSUVUGa W

UONNAANTNADINNT

@ a a ' '
ﬂflislﬂj state Nﬂ’]il’ﬂaﬂuﬂ’] state U8y

A a4 a
Wﬂqﬂquﬂ@ﬂja%ﬁﬂLﬂﬂﬂﬂqiLﬂﬂUu state

Iﬂidﬁ%”ld loops, conditionals, variables

map, filter, reduce, composition

MIaulaa ;jj”éméfaamuﬁm”uﬁazmsﬁ'@]

gifihmﬁu flow maommﬂmﬁagaﬁuﬁ

VANIZAL  |[97% low-level, @Tmmuquauﬁm

314 data transformation, stream processing

4. fragnefifinnnga
lang: nnarinvanavglu slice [1,2,3,4,5,6]
Imperative Style:
nums := [Jint{1, 2, 3, 4, 5, 6}
sum =0
for _, n:=range nums {
if N%2 == 0 {

sum +=n

}
fmt.Printin(sum) // 12

Declarative Style:

nums := [Jint{1, 2, 3, 4, 5, 6}

/I filter evens

evens := [Jint{}

for _, n := range nums {
if n"%2 == 0 {

evens = append(evens, n)
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/I reduce sum

sum =0

for _, e := range evens {
sum += e

}
fmt.Printin(sum) // 12

(81 Go 4 maplfilter/reduce built-in WUU Haskell/JS 2284 declarative 1% uatsnsidueas

implement 184)

5. ﬁ‘gﬂ Imperative vs Declarative 1 FP for Go
« Imperative = “FNufiazTuaaw’ — AuQuaziua udldaanatudan
« Declarative = “Uanwaaninasnle’ — Tdasudne twanziy data pipelines
« Go siuauw imperative vHuwnan wdla1u130 e declarative style | layls

higher-order functions, closures, LLa¥ functional composition

U dldmdSoufousu 9:
o Imperative = ¥No1AILaINALTUABDY (R, WA, AN)
 Declarative = UaniW3n "aua g NARKANZINT MIa" wardaasldionians

=
INURSLDURA

a12¢1911U51nI4 Functional Programming A28 Go
v
o« Wug1w (Basic) — 5 lusunsw

. umﬂszqn@‘f (Applied) — 5 lUsunsu

(1 Tassas19n13a5u18

LL@iazTﬂiLmimzﬁgﬂLLumﬁmﬁu:
1. [ Wldda
2. [ Tassass (s araudam)
3. [ @1adurslaa

4. P[] wan133% (Output)

[ g 1: Tsunsaingiu (5 69)
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1 Tdsunsaifi 1: Pure Function (U2n1a2)

package main
import "fmt"

. X o . &
/I pure function: YHNY input tNIHL
func add(a, b int) int {

returna+ b

func main() {
fmt.Printin(add(3, 4))
fmt.Printin(add(10, 20))

}
Tasease

e add() — pure function
. A Y

e main() — 3unlEan
o a
AaUY

o o e o C &y A

e add L1u pure function LNTIZHAANTTUAL input LN 14§l side effects
NAN133%
7
30

"] Tusunsaii 2: Higher-Order Function

package main
import "fmt"
/I higher-order: JU function LT argument

func apply(f func(int) int, x int) int {

return f(x)
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func main() {
square := func(n int) int { return n * n }

cube := func(n int) int { returnn *n * n}

fmt.Printin(apply(square, 3)) // 9
fmt.Printin(apply(cube, 2)) // 8
}
A1a5u1Y
o apply SUWIATH f UALAIALAT x —> AUAINAIINLIBA f(X)
NANI3%
9
8

] Tusunsafi 3: Map Function (12gLa4)

package main
import "fmt"

func mapFunc(nums []int, f func(int) int) [Jint {
result := make([Jint, len(nums))
for i, v := range nums {
result[i] = f(v)
}

return result

func main() {
nums := []int{1, 2, 3, 4, 5}
squared := mapFunc(nums, func(x int) int { return x * x })
fmt.Printin(squared)
}
A1asu1Y
« mapFunc — vhwmfiad1s map 189 FP lunsnan

. ) ) = A ' .
e &4 function L‘ll’]&l’]LWﬂLﬂﬂEl%Vlﬂﬂ’ﬂu slice
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1 Tilsunsad 4: Filter Function

package main
import "fmt"

func filterFunc(nums [Jint, f func(int) bool) [Jint {
result := [Jint{}
for _, v := range nums {
if f(v) {

result = append(result, v)

}

return result

func main() {

nums := []in{1, 2, 3, 4, 5, 6}

evens := filterFunc(nums, func(x int) bool { return x%2 == 0 })

fmt.Printin(evens)

}

NANIITH

[2 4 6]

1 Tilsunsa 5: Reduce Function

package main
import "fmt"
func reduceFunc(nums [Jint, f func(int, int) int, init int) int {

acc := init

for _, v := range nums {

o v A v A
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acc = f(acc, v)

}

return acc

func main() {
nums := [Jint{1, 2, 3, 4, 5}
sum := reduceFunc(nums, func(a, b int) int { return a + b }, 0)

fmt.Printin(sum)

}

NANI33H

15

[ dawd 2: ldsunsauuwailszand (5 a2)

] Tusunsaii 1: Sum of Odd Squares (Map — Filter — Reduce)

package main
import "fmt"

func mapFunc(nums [Jint, f func(int) int) [Jint {
result := make([Jint, len(nums))
for i, v := range nums {
resultfi] = f(v)
}

return result

func filterFunc(nums []int, f func(int) bool) [Jint {
result := [Jint{}
for _, v := range nums {
if f(v) {

result = append(result, v)

Golang Functional Programming: Beginner
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}

return result

func reduceFunc(nums []int, f func(int, int) int, init int) int {
acc := init
for _, v := range nums {
acc = f(acc, v)
}

return acc

func main() {

nums := []int{1,2,3,4,5,6,7,8,9,10}

squared := mapFunc(nums, func(x int) int { return x * x })
odds := filterFunc(squared, func(x int) bool { return x%2 != 0 })

sum := reduceFunc(odds, func(a, b int) int { returna + b }, 0)

fmt.Printin("Sum of odd squares:", sum)

}

NANIITH

Sum of odd squares: 165

"] Tuswnsafi 2: Functional String Processing

package main

import (
llfmtll

"strings"

func mapFunc(strs []string, f func(string) string) [Istring {

result := make([]string, len(strs))

4 o v A
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for i, v := range strs {
result[i] = f(v)
}

return result

func filterFunc(strs [Jstring, f func(string) bool) []string {
result ;= [Jstring{}
for _, v := range strs {
if f(v) {

result = append(result, v)

}

return result

func main() {

names := [|string{"Alice", "Bob", "Charlie", "adam", "alex"}

upper := mapFunc(names, strings.ToUpper)
aNames := filterFunc(upper, func(s string) bool { return strings.HasPrefix(s, "A") })

lower := mapFunc(aNames, strings.ToLower)
fmt.Printin("Result:", lower)

}

HANIIIW

Result: [alice adam alex]

"] Tuswnsafi 3: Concurrent Pipeline (Channels)

package main
import "fmt"

func generator(nums ...int) <-chan int {
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out := make(chan int)
go func() {
for _, n :=range nums {
out <-n
}

close(out)

10

return out

func mapFunc(in <-chan int, f func(int) int) <-chan int {
out := make(chan int)
go func() {
for v := range in {
out <- f(v)
}

close(out)

X0

return out

func filterFunc(in <-chan int, f func(int) bool) <-chan int {
out := make(chan int)
go func() {
for v := range in {
if f(v) {

out <-v

}

close(out)

10

return out
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func main() {

in := generator(1,2,3,4,5,6,7,8,9,10)

doubled := mapFunc(in, func(x int) int { return x * 2 })

evens := filterFunc(doubled, func(x int) bool { return x%4 == 0 })

for v := range evens {

fmt.Printin(v)

}

NAN133%
4

8

12

16

20

] Tasun3sa 4: JSON Data Transformation

package main

import (
"encoding/json"
llfmtll

"strings"

type User struct {
Name string “json:"name™

Age int “json:"age™

func mapUsers(users [JUser, f func(User) User) [JUser {

result := make([]User, len(users))
for i, u := range users {

resultfi] = f(u)
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}

return result

func filterUsers(users [JUser, f func(User) bool) [JUser {
result := [JUser{}
for _, u := range users {
if f(u) {

result = append(result, u)

}

return result

func main() {
jsonData := "[{"name":"Alice","age":30},{"name":"Bob","age":20},{"name":"alex","age":25}]
var users [JUser

json.Unmarshal([]byte(jsonData), &users)

adults := filterUsers(users, func(u User) bool { return u.Age >= 21 })
upper := mapUsers(adults, func(u User) User {
u.Name = strings.ToUpper(u.Name)

return u

)

result, _ := json.Marshallndent(upper, "™, " ")
fmt.Printin(string(result))

}

NN

[

{
"name": "ALICE",

"age": 30
12
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