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® Exception Handling

® w7l 10: Exception Handling 1w F# uuuifean

® Try/ With / Finally

o msld Result<'T,'Error> type lu F#

® FError-handling LU functional Tu F# lagla Railway Oriented Programming (ROP)
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unidajsuiuldarwdhlanaiinmiaanduuaziinadaisidulunisianisdedanana
lavazasauaqumsld  trywith/finally, n13dszgndld Result<T'Error> uaznsaanuuudin

e Railway Oriented Programming 1Naaildsunsufidanunumuuaziigmunings

Exception Handling

e Try / With / Finally
o nlT Result<'T,'Error> type
e Error-handling wuy functional (Railway Oriented Programming)
uN?l 10 Exception Handling 1w F# Lﬂuﬁ";‘*ﬁaa%’m”mjlumﬁ”@mﬁac’?@wm@ﬁz\au,mJ imperative

uay functional 1#laadanudasanuaza1wing

L] 1. Try / With / Finally
lu F# nsaans exception LUU imperative style ki try ... with ... finally
Tasease
try
/1 Té@afiana throw exception
with
| :? System.DivideByZeroException ->
/I 99N17 exception U3zLAN DivideByZero
| ex ->
/I 39N exception 5% 9
finally
11 Tvandassiawne lind exception #3a 4
A10819

open System

[<EntryPoint>]
let main argv =
try
printf "Enter a number: "
let x = Console.ReadLine() |> int
let result = 100 / x
printfn "100 / %d = %d" x result
with
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| :? System.DivideByZeroException -> printfn "Cannot divide by zero!"
| :? System.FormatException -> printfn "Invalid input, please enter a number!"
finally

printfn "Program finished."

0
ANaduNY:
o« try — IdafianaLiia exception
e with —> pattern matching Lﬁafﬁ'@mi exception 9NUIzLAN
o finally — l481%5U cleanup 1% JalWa, Uaa resource
NANIIIWA2989:
Enter a number: 0
Cannot divide by zero!

Program finished.

] 2. n151% Result<'T,'Error> type

F# 4 type Result<'T,'Error> Lﬁiafﬁ'@ms error LWUY functional
o Ok(value) — MIMUETI
e Error(err) — LAaTaRaWaa

A10819

let safeDivide x y =
if y = 0 then Error "Cannot divide by zero"

else Ok (x /y)

[<EntryPoint>]
let main argv =
match safeDivide 100 0 with
| Ok result -> printfn "Result: %d" result

| Error msg -> printfn "Error: %s" msg

match safeDivide 100 5 with
| Ok result -> printfn "Result: %d" result

| Error msg -> printfn "Error: %s" msg
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0
NAN1IIb:
Error: Cannot divide by zero
Result: 20
Y A
JYaf:
o 1aaanaNI1 exception
o lananudneuas functional

o lF570nV pipeline lad

L] 3. Error-handling Wi functional (Railway Oriented Programming)

Railway Oriented Programming (ROP) — LWIAAIANIT error LUL functional pipeline
o ﬁaﬁa"lmmu HDILAWNII: success (Ok) AU failure (Error)
o 1% Result + function composition (>>) 738 pipeline (|>)

A10819

let parselnt str =
try Ok (int str)

with | :? System.FormatException -> Error "Not a valid number"

let divide100 x =
if x = 0 then Error "Cannot divide by zero"

else Ok (100 / x)

[/l Pipeline uuy ROP
let process str =

str

|> parselnt

|> Result.bind divide100

[<EntryPoint>]
let main argv =
["10"; "0"; "abc"]
|> List.iter (fun s ->
match process s with

OK result -> printfn "100 / %s = %d" s result
|
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| Error msg -> printfn "Input %s Error: %s" s msg

)
0

A1asuY:
e Result.bind — lgda function & Ok, ©1 Error whYa pipeline
e Input "10" — 100/10 = 10
e Input "0" — Error: Cannot divide by zero
e Input "abc" — Error: Not a valid number
HANIIIU:
100 /10 =10
Input O Error: Cannot divide by zero

Input abc Error: Not a valid number

] 4. ﬁ;ﬂmwumndw

aa Y A L s
2D Style aa VaLds
wRnznulaaNdad handle 6@ less functional, side
try/with/finally Imperative o
exceptions Nun effects

Functional, readable, pipeline |[@#adtUasu logic 1%

Result<'T,'Error> Functional
friendly return Result
Railway Oriented Functional §319 flow Va9 success/error ﬁa\‘iﬁﬂuf pattern, 813
Programming pipeline ﬁ'@wu, composable verbose Laniag
a3u:
9

o F# aﬁfuagu N9 exception LUUAILAN Lae functional error handling

o ROP JuuufAafils Result type + pipeline ¥nl#laasuwinsuazlasant

UN? 10: Exception Handling T F# Luuzean

10 By / with / Finatly
#A9359@N"3 imperative exception LUUAILANIY F#

Syntax
try
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/1 ld@afNaaLiia exception
with

| :? ExceptionType1 as ex -> // M3 ExceptionType1

| :? ExceptionType2 -> // 3@N3 ExceptionType2
| ex -> /I 39713 exception B4 9
finally

/I cleanup code ‘ﬁ'ﬁaﬁumwa
Key Points:
1. Pattern Matching: 1o 2 Lﬁamaﬁlaau type Va3 exception
2. Finally Block: Ifﬁ@ resource L% Vl‘V\lEii database connection
3. &1N1309UNAN81IELAN exception WIDANW
ADEILBIAN
open System

open System.lO

[<EntryPoint>]
let main argv =
try
let path = "test.txt"
I daulng (213Lfia 10 exception)
File.WriteAllText(path, "Hello F#")
I 8IS
let content = File.ReadAllText(path)
printfn "File Content: %s" content
with

| :? I0Exception as ioEx -> printfn "lO Error: %s" ioEx.Message

4 v A v A
ﬁuwm%aiﬂmumiau

| :? UnauthorizedAccessException -> printfn "No permission to access the file"

| ex -> printfn "Unexpected Error: %s" ex.Message
finally

printfn "Cleaning up resources..."

0
Naf/NaLEe
o D L%quﬁu resource management

o [lqu exception lanane type

F# Programming: Intermediate
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o [ Less functional, side effects

2 @’lﬂif Result<'T,'Error> type
Result<'T,'Error> 1 type-safe approach Ln#n13 throw exception
Syntax
type Result<'T,'Error> =

| Ok of 'T

| Error of 'Error
M151% Result

o Ok(value) — MIINBEILTD

e Error(errorMsg) — LN@TaHANA
ADEILBIAN
let parseNumber str =

match System.Int32.TryParse(str) with

| true, num -> Ok num

| false, _ -> Error "Not a valid number"

let safeDivide x y =
if y = 0 then Error "Cannot divide by zero"

else Ok (x /y)

[<EntryPoint>]
let main argv =
let result =
parseNumber "10"

[> Result.bind (fun x -> safeDivide 100 x)

match result with
| Ok v -> printfn "Result: %d" v
| Error e -> printfn "Error: %s" e
0
Key Points
1. Result.bind — ¢ia pipeline Va4 function ‘ﬁ return Result

2. Functional, type-safe, J89nUN"T throw exception
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3. fuIalgINny pipeline (|>) %30 composition (>>) a4

3 [@rror-handling LU functional (Railway Oriented Programming — ROP)
UWIAARAN:
o doyalnariu aad track:
1. Success (Ok)
2. Failure (Error)
« u@ae function Tal throw exception W return Result
¢  RIUNID compose pipeline V8Jy%a8 function e
AIDEILTIAN
let parselnt str =
try Ok (int str)

with | :? System.FormatException -> Error "Invalid number"

let divide100 x =
if x = 0 then Error "Division by zero"

else Ok (100 / x)
let addTen x = Ok (x + 10)

let process str =
str
|> parselnt
|> Result.bind divide100
|> Result.bind addTen

[<EntryPoint>]
let main argv =
let inputs = ["10"; "0"; "abc"]
inputs |> List.iter (fun s ->
match process s with
| Ok value -> printfn "Input %s Result: %d" s value

| Error msg -> printfn "Input %s Error: %s" s msg
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NANI3IW

Input 10 Result: 20

Input O Error: Division by zero

Input abc Error: Invalid number

2aA2u09 ROP

AuviilidosianinSeu

1. Composable — &4 pipeline 284 function 71 return Result

2. 81wy — flow TALAU baiAad nested try/catch

3. Functional style — 144l side-effects

[ agihaedn

Usziein Style Key Concept Jaf RIGE
Pattern match WANNZNY resource, Less functional,
Try/With/Finally Imperative o
exception types FUR[L exception side effects
Return type Wni |[Type-safe, pipeline aadllfsn logic
Result<'T,'Error> Functional
throw friendly return value
Railway Oriented Functional  [[Compose function ||Composable, dadtnla
Programming pipeline track (Ok/Error) readable, functional ||pattern, verbose

[
laaaal

o ©N984N"T readability + safety — % Result 438 ROP

o @7 resource management / legacy code — e try/with/finally

Try / With / Finally

] 1. Syntax uazlaseasg

try

/1 ldafia1aLfia exception

with

| :? ExceptionType1 as ex -> // AN exception U3zLAnN ExceptionType

| :? ExceptionType2 ->

| ex ->

finally

F# Programming: Intermediate
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/1 6@ cleanup NABITULANE
A5 UNYLBIAN:

1. try block — l@afia13L7ia exception

4 o v A
g{uwuq’?{ammumiau

2. with block — 14 pattern matching WNBIANMT exception @uUIZLAN

o :? ExceptionType — 977982 U132LANUBDI exception
o asex — AU object exception 1lg9m

3. finally block — laanazsulana 1431 exception aztian3a L

o &MU resource cleanup LT% fl@le§, database connection

] 2. @ag91zean
open System

open System.lO

[<EntryPoint>]
let main argv =

let filePath = "test.txt"

try
I dawlWa
File.WriteAllText(filePath, "Hello F#")
I 8 wINg
let content = File.ReadAllText(filePath)

printfn "File Content: %s" content

/1 MTWLIGIELaY 0 INanagay exception
letx=0
let result = 10 / x

printfn "10 / %d = %d" x result

with
| :? IOException as ioEx ->

printfn "IO Error: %s" ioEx.Message
| :? DivideByZeroException ->

printfn "Cannot divide by zero!"

F# Programming: Intermediate
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| ex ->

printfn "Unexpected Error: %s" ex.Message

finally
printfn "Cleaning up resources..."
Il aulwanaseu
if File.Exists(filePath) then File.Delete(filePath)

] 3. @aduulan
1. File.WriteAllText Waz File.ReadAllText — 813t1a IOException
10 / x — 813L0a DivideByZeroException

with — U exception @1d type

A 0 DN

finally — ¥ cleanup LaNa o4 aulWs

] 4. wan13sw
File Content: Hello F#
Cannot divide by zero!

Cleaning up resources...

] 5. daf/daLde

v

®
szLan 26 OIG )

AN resource management, U ||Less functional, side effects, nested try
Try/With/Finally

AR exception anavililaaauenn

@2a819 Try / With / Finally Tw F# uuy 16ialWla $7uu 6 Tdsunsa
o WHFIW 3 @2 — ]ITANANNIT Try / With / Finally
o uwalszand 3 a2 — 17l workflow 959 13U File 1/O, Division, Resource

Management

[ Tdsunsaiingin 3 a7
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Tisunsafl 1: Division Safe
Taseasreloa
BasicTryCatch1.fs

TanLaa

open System

[<EntryPoint>]
let main argv =
try
printf "Enter a number to divide 100 by: "
let input = Console.ReadLine()
let x = int input
let result = 100 / x
printfn "100 / %d = %d" x result
with
| :? System.DivideByZeroException ->
printfn "Error: Cannot divide by zero!"
| :? System.FormatException ->
printfn "Error: Invalid input, not a number."
finally
printfn "Program finished."
0
HANI3I%
Enter a number to divide 100 by: 0
Error: Cannot divide by zero!

Program finished.

Tisunsafl 2: File Reading
Taseasrelola
BasicTryCatch2.fs

TaaLGa

open System

open System.lO

o v A v A
AUINUITDIINIUNLTYU

F# Programming: Intermediate

wh 146



4 o v A
g{uwmﬁammumiﬂu

[<EntryPoint>]
let main argv =
let path = "example.txt"
try
let content = File.ReadAllText(path)
printfn "File Content: %s" content
with
| :? FileNotFoundException -> printfn "Error: File not found!"
| :? UnauthorizedAccessException -> printfn "Error: No permission to read the file."
finally
printfn "Attempted to read file: %s" path
0
HANI3I%
Error: File not found!

Attempted to read file: example.txt

Tisunsadi 3: Array Access Safe
Tassaselnla

BasicTryCatch3.fs

TaaLGa

open System

[<EntryPoint>]
let main argv =
let arr = [|1; 2; 3|]
try
printfn "Accessing index 5: %d" arr.[5]
with
| :? IndexOutOfRangeException -> printfn "Error: Index out of range!"
finally
printfn "Array access attempt completed."
0
NANI3%

Error: Index out of range!
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Array access attempt completed.
[] Tﬂ‘sun‘smmqﬂs:qn@h A7

Tuswnsaifi 4: File Write and Read
Taseasrelola
AppliedTryCatch1.fs

TaaLGa

open System

open System.lO

[<EntryPoint>]
let main argv =
let path = "data.txt"
try
I JawlWs
File.WriteAllText(path, "Hello F# Exception Handling")
I 8IS
let content = File.ReadAllText(path)
printfn "File Content: %s" content
with
| :? IOException as ioEx -> printfn "IO Error: %s" ioEx.Message
finally
printfn "Cleaning up..."
if File.Exists(path) then File.Delete(path)
0
HANI3%
File Content: Hello F# Exception Handling

Cleaning up...

Tusunsaf 5: Multiple Operations with Try / With / Finally
Taseaselola
AppliedTryCatch2.fs

TaaLea
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open System

[<EntryPoint>]
let main argv =
try
printf "Enter dividend: "
let dividend = int(Console.ReadLine())
printf "Enter divisor: "
let divisor = int(Console.ReadLing())
let result = dividend / divisor
printfn "%d / %d = %d" dividend divisor result
with
| :? System.DivideByZeroException -> printfn "Cannot divide by zero!"
| :? System.FormatException -> printfn "Invalid input, please enter numbers only!"
finally
printfn "Operation attempted."
0
NANI3%
Enter dividend: 50
Enter divisor: 0
Cannot divide by zero!

Operation attempted.

T‘.Llil,mi&l‘ﬁ 6: Resource Management Simulation
Taseaselnla

AppliedTryCatch3.fs

TanLGa

open System

type DummyResource() =
member this.Open() = printfn "Resource opened."
member this.Close() = printfn "Resource closed."
member this.Use() =

printfn "Using resource..."
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// 1884 exception

failwith "Unexpected error during resource usage"

[<EntryPoint>]
let main argv =
let resource = DummyResource()
try
resource.Open()
resource.Use()
with
| ex -> printfn "Error: %s" ex.Message
finally
resource.Close()
0
NANI3%
Resource opened.
Using resource...
Error: Unexpected error during resource usage

Resource closed.

L &gl
. ﬁugﬁ% 37 — Division, File I/O, Array access
o ﬂszqnﬁ3 @2 — File write/read, Multiple user input, Resource management
simulation

o JaAVDY Try/With/Finally — U exception #ae type, 1 cleanup, 189104 crash

mﬂ% Result<'T,'Error> type 61% F#

| 1. Concept 289 Result<'T,'Error>
Result<'T,'Error> (1% type-safe alternative 183 exception handling lu F#
type Result<'T,'Error> =

|Okof T // &u39

| Error of 'Error // LNATaHANAG
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Key Points:
1. Ok(value) — LFAININNUETY UazaIdadn
2. Error(err) — UAITDAANAIA WALENNNTOIL pipeline da'le

3. lg5mny pipeline (|>) wae function composition (>>) e

| 2. Basic Usage
Fradaingh
let safeDivide x y =
if y = 0 then Error "Cannot divide by zero"

else Ok (x /y)

[<EntryPoint>]
let main argv =
match safeDivide 100 0 with
| Ok result -> printfn "Result: %d" result

| Error msg -> printfn "Error: %s" msg

match safeDivide 100 5 with
| Ok result -> printfn "Result: %d" result
| Error msg -> printfn "Error: %s" msg
0

NANIII:

Error: Cannot divide by zero

Result: 20

20f:
o 1aaanunI1 exception
o AWIY

e Functional-friendly, pipeline friendly

"] 3. Using Result.bind for Function Chaining

Result.bind ﬁdﬂiﬁ/@]‘m Mo pipeline 229¥%a18 function 17; return Result
A10819

let parselnt str =

match System.Int32.TryParse(str) with
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| true, n -> Ok n

| false, _ -> Error "Invalid number”

let divide100 x =
if x = 0 then Error "Cannot divide by zero"

else Ok (100 / x)

// Bind example: chain functions safely
let process str =

parselnt str |> Result.bind divide100

[<EntryPoint>]
let main argv =
["10"; "0"; "abc"]
|> List.iter (fun s ->
match process s with
| Ok value -> printfn "Input %s Result: %d" s value
| Error msg -> printfn "Input %s Error: %s" s msg
)
0
NANIII:
Input 10 Result: 10
Input O Error: Cannot divide by zero
Input abc Error: Invalid number
A5 UNULTIAN:
« Result.bind divide100 — @1 input tJu Ok 2z&3¢ 1l function da

e 0N Error WHEA pipeline Wag return Error NWA

"] 4. Using Result.map for Transformation
Result.map 17 udasarvas ok lag'linsz=ny Error

let addTen x = x + 10

let process2 str =

parselnt str
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|> Result.bind divide100

|> Result.map addTen

[<EntryPoint>]
let main argv =
["10"; "0"; "abc"]
|> List.iter (fun s ->
match process2 s with
| Ok value -> printfn "Input %s Result +10: %d" s value
| Error msg -> printfn "Input %s Error: %s" s msg
)
0
HANIIIU:
Input 10 Result +10: 20
Input O Error: Cannot divide by zero

Input abc Error: Invalid number

|| 5. Advantages of Result<'T,'Error>

Feature Advantage

Type-safe 118914 exception 1 hinafia

Pipeline-friendly o

Composable chain function @28 bind

Readable flow V84 success/error TALA

Functional style|Unaa side-effects, maintain immutability

ayUiean:
e Result<'T,'Error> 11l foundation ¥@v functional error handling
o LWUIZTRINIL pipeline processing, input validation, LL82 composable workflows

e  TNYINUNU Railway Oriented Programming ARINNINFIN error-safe pipelines o

#1889 Result<'T,'Error> wUuLdnlu F# $7%7% 6 Tilswnss

d” o a v v A‘l/
o WHIW 361 — Lﬁﬂ%gﬂ'ﬁl‘ﬁ Result WaTh
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o LL%‘)iJi:S!ﬂGT3 a2 — 11w workflow 239 1% pipeline, validation, calculation
[ Tsunsafing 1w 3 67

Tusunsafl 1: Safe Division
Taseaselnla
BasicResult1.fs

TaaLGa

open System

let safeDivide x y =

if y = 0 then Error "Cannot divide by zero
else Ok (x /y)

[<EntryPoint>]
let main argv =
let result1 = safeDivide 10 2

let result2 = safeDivide 10 0

match result1 with
| Ok v -> printfn "10/ 2 = %d" v

| Error e -> printfn "Error: %s" e

match result2 with
| Ok v -> printfn "10/ 0 = %d" v

| Error e -> printfn "Error: %s" e

0
NANIITH
10/2=5

Error: Cannot divide by zero

Tusunsaf 2: Parse Integer

Tassadolna
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BasicResult2.fs

TaaLGa

let parselnt str =
match System.Int32.TryParse(str) with
| true, num -> Ok num

| false, _ -> Error "Invalid number"

[<EntryPoint>]
let main argv =
let inputs = ["42"; "abc"]
inputs
|> List.iter (fun s ->
match parselnt s with
| Ok n -> printfn "Parsed: %d" n
| Error e -> printfn "Error: %s" e
)
0
HANI3I%
Parsed: 42

Error: Invalid number

T‘.Llil,mi&lﬁ 3: Chained Safe Operations
Taseasreloa
BasicResult3.fs
TanLGa
let parselnt str =
match System.Int32.TryParse(str) with
| true, n -> Ok n

| false, _ -> Error "Invalid number"

let safeDivide100 x =
if x = 0 then Error "Cannot divide by zero"

else Ok (100 / x)
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let process str =

parselnt str |> Result.bind safeDivide100

[<EntryPoint>]
let main argv =
["10"; "0"; "abc"]
|> List.iter (fun s ->
match process s with
| Ok v -> printfn "Input %s Result: %d" s v
| Error e -> printfn "Input %s Error: %s" s e
)
0
HANI3I%
Input 10 Result: 10
Input O Error: Cannot divide by zero

Input abc Error: Invalid number
1 Tsunsauwanszand 3 69

Tilsunsaii 4: Safe User Input & Calculation
Taseaselola
AppliedResult1.fs
TaaLGa
let parselnt str =
match System.Int32.TryParse(str) with
| true, n -> Ok n

| false, _ -> Error "Invalid input"
let safeDivide x y =
if y = 0 then Error "Division by zero"

else Ok (x /y)

let addTen x = Ok (x + 10)
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