207577388
MLE #4060

2013/4/30 (2 X)
2013/5/1 (1A%k - #DRe

EH
R

http://www.kb.ecei.tohoku.ac.jp/
~sumii/class/proenb2013/ml4 pdf




1 =120 X d »

1. EARE. SRER
2. LA—ke&ELO—RE

3. RUTP A RERITT L ME
n KR—=22F7




LK—kICOUT

BR - BRRANO?> 05
http://130.34.188.208/ (1528 - #DRE
http://130.34.188.209/ (AX)
7?70, BRAICLEN > TREE &. #HHLNL IF—ER%E
o HIBFEMICLENMINBROTN 7> F2{ERRd S E.
o 20770 OTXRINKR Y 7 21D 5:RERTIY,
2D7506&EL0LTsnICANUEXFFIOH%E

AE—&AR—R U TiREB &,
(smlaNIF 207750 TIIE<EZEICENTEL2E, )

o 207 FLORRBTEXIEERESIE,
o IREULELR—MMZ2D7350L0FKTERIG TIRILBIKR, S
S CED,
- BRIFnl-enshu@kb.ecei .tohoku.ac. jplcX—ILE &.
- LIR—FOAREFABROPEERKICLET S,




B2 : SbERIEX

o 'RINXESIREVCCTRITIRSD ) BB IF
RSB REVCIRY | &5
- "RE, BFEEELTRHR->EL

BUELITEDS
fun diff T =

let

fun 7 x =

(f (x + 0.001) - f x) /7 0.001

in

£-
end




E AR

et TunCRAIZE D1 CREEES
3 50hAfEATEx,

fn 5[8X8 => 3\

EVFRICSFL, BRIZEDITTIC
RAXENTANTRICENTES,




7l

S
- fun diff f =

fn x =>
(f (x + 0.001) - T x)

/ 0.001 ;
val diff = fn - (real ->
real) -> real -> real
- (diff Math.exp) 1.0 ;
val 1t = 2.71964142253 : real




Siodtic..

e fun succ x = x + 1

[

val succ = fn x => x + 1

A

e fun sum n =
IT n=0 then O else sum(n-1)+n

[

val sum = fn n =>
IT n=0 then O else sum(h-1)+n
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- fun distance X y =

= Math.sgqgrt (X * X +y *vy) ;

val distance = fn : real -> real -> real
- val distancel = distance 1.0 ;

val distancel = fn : real -> real

- distancel 1.0 ;

val 1t = 1.41421356237 : real

- distancel 2.0 ;

val 1t = 2.2360679775 : real




Siodtic..

e fun distance X y =
Math.sgqrt (x * X +y *vy)
[&

val distance =

fn x =>
fny =>
Math.sgrt (X * X +y *vy)
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o fun diff f =
let fun " X =
(f (x + 0.001) - £ x) /7 0.001
in ¥ end

o fun diff T =
fn x =>
(f (x + 0.001) - f x) /7 0.001
o fun diff f x =
(f (x + 0.001) - f x) /7 0.001
o val diff = fn f => fn x =
(f (x + 0.001) - f x) /7 0.001
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- val r = { surname = "Sumii’,
= given = "Eijiro", age = 20 } ;
val r =
{age=20,given=""Erjiro",surname=""Sumii"}
- {age:iInt, given:string, surname:string}
- #age r ;
val 1t = 20 - Int
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- fun T x = #age X ;

stdIn:17.1-17.17 Error: unresolved flex record

(can"t tell what fields there are besides #age)
ENARIH—RK6D. COFHFIREIEF
- fun ¥ (X :© {surname:string,given:string,age:int}) =
= #age X ;
val ¥ = fn - {age:iInt, given:string, surname:string}
-> 1nt
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'La—K348; (record polymorphism)
ELSEEEDDL . anko) & S ERIFE ).
(http://www.pllab.riec.tohoku.ac.jp/smlsharp/ja/)

eiwOl % smlsharp

SML# 0.30 (2007-07-03 16:16:12 JST)

# fun T X = #age X ;

val f = fn - ["a,"b#{age:"a}."b -> "a]
# ¥ { surname = "Sumii', given = "Eijiro',
> age = 20 } ;
val 1t = 20 - Int
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- datatype day =

= Sun | Mon | Tue | Wed | Thu
= | Fri | Sat ;
datatype day = Fri | Mon | Sat | Sun |

Thu | Tue | Wed
- Sun ;
val 1t = Sun - day
- Mon ;
val 1t = Mon : day
- Sat ;
val 1t = Sat : day




2 : —HFIR—RINIT
S
- datatype binary = Yes | No ;
datatype binary No | Yes

- Yes ;

val 1t = Yes : binary
- NO ;
val 1t = No - binary

iE: boolBiO)MEtrue, false®
datatype bool = true | false
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- datatype Int or_error =

= Int of Int | Error ;

datatype Int _or_error = Error | Int
of Int

- Int 123 ;
val 1t = Int 123 - Int or_error

- Int 45 ;
val 1t = Int 45 . Int or_error

- Error ;
val 1t = Error - Int _or_error
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fun my div X y =
iIT y = 0 then Error else
Int (x div y) ;
val my div = fn - Int -> Int ->

INC_or_error
- my div 10 3 ;
val 1t = Int 3 - Int _or_error
- my _div 10 O ;
val 1t = Error - Int _or_error
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- datatype I1tree =
ILeaf of Int
| INode of { left : I1tree,
right - i1tree } ;
datatype 1tree = lLeaf of Int | INode of
{left:i1tree, right:itree}
- lLeaf 3 ;
val 1t ILeaf 3 :© 1tree
- INode { left = 1t, right = 1t } ;
val 1t INode {left=IlLeaf 3,right=ILeaf
3} - 1tree
- INode { left = 1t, right = lLeaf 7 } ;
val 1t = INode {left=INode {left=IlLeaf
#,right=1Leaf #},right=ILeaf 7} - I1tree
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holiday x = case x of

Sun => true | Mon => false
Tue => false | Wed => false
Thu => false | Fri => false
| Sat => true ;

val holiday = fn - day -> bool

- holiday Sun ;

val 1t = true : bool

- holiday Mon ;

val 1t = false : bool

- holiday Fri ;

val 1t = false : bool

- holiday Sat ;

val 1t = true : bool
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— fun 1sum t = case t of
ILeat 1 => 1
| INode r => i1sum (#left r) +

isum (#right r) ;

val 1sum = fn :© 1tree -> Int

- 1sum (lLeaf 3) ;

val 1t = 3 - Int

— 1sum (INode { left = lLeaf 3,

right = lLeaf 7 }) ;

It = 10 - 1Int
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