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RIEXESE
fun BAXEB 5ISKB, . 5IKXEB, = 3




a1k 1 : BPRES

olet EFE, In I\, end
- ERIFN,O0PTOMIEZRD

e local EF, Iin EF, end
- R FEFHOPTOHEZRD

n [EOIREHERE, EFNICAIND
n let&locallFaHiESH0O)? = inOhHiESH

o let . in .. endiF2FELTRIC,
local ... in ... endIF2FELTESRICTG D



- val p1 = 3.14

= p1 * 10.0 * 10.0 ;
val 1t = 314.0 : real
3.14

= val pi

= fun area r = p1 *r *r

val area = fn :© real -> real

- area 10.0 ;

val 1t = 314.0 : real

- p1 ;

stdin:22.1-22_.3 Error: unbound
variable or constructor: pi

© |l




T OEFJOAZIREBICATNIL.

3.

4

5.

BREEFEF.

. val p1 = 3.0
. let val p1 = 3.14 1In

pi * 10.0 * 10.0 end

local val pi1 = 3.14 1In
fun area r = p1 * r * r end
pit * 10.0 * 10.0

area 10.0
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fillieR -

HEBEMNEE &S FENINEE RN OB
RIERMHR > T, ENemn UK
f ZiRd | EL\HE&diFFEaEIMH.

- e

f(x+0.001) - f (x)
0.001

f'(x)=

Elfie &,



el

fun diff f = (* AR IRECTRITRS *)
let

fun £ x = (* PST REH *)
(f (x + 0.001) - f x) /7 0.001
in
L (> F"eEBRELVLTIRTG *)

end

e CO&FIIC "FIRESIKELTRITIRS
H3\F 'RXREBERELTIEY ) RR%E
=fERANRE S




- fun diff f = . ; (* OR—ZERC *)
val diff = fn : (real -> real) -> real ->

real
- val g = diff Math.sin ; | 2% @& A Ee#FR
val g = fn :© real -> real
- g 0.0 : SRMED R AR
val 1t = 0.999999833333 : real
- g 3.14 ;

val it = ~0.999999361387 : real
- (diff Math.sgrt) 1.0 ; (* $SMIFABRDIEE *)
val it = 0.499875062461 : real




kel 3. 2

1. Math.sqgrt, Math.sin, Math.cos,
Math.tan, Math.exp, Math. Inlg&
OREKICOLT, FOdiffzBL\THi
PR L. BRZHERE &

2. iZANINERREM S FRNNRREA OB
BFRXZARPCTERUT, Fadiff

Sé':ﬂib ITmREEL. BREHRE

o EFNI HMAKIC S » TIFRRAICER



5 s > EMPloERE..

e SMLCIF, +Xr o &E—TROBHEDNI,
int&real OMAICINT
A—NR—0O—K (BEEFH) XNTIL\D

o UL,

- BERGIREIF. T7AILNTinthiBEINS
- fun square x = X * X ;
val square = fn : Int -> Int
- realiCLEIVRRIF '3\ - B BEMBKT
B%i8EDd S
- fun square (X - real) = x * x ;
val square = fn : real -> real




e

BENDSERNORKFICHL.

g(n) = f(n) - f(n-1)
o DRI C ER—OPBEEILS.

fa3 |8 &E CTEITHRL. fORg=
ZHEREUTCIRIKEHdeltazE

IT.



el 3. 4

BEMSERAOKEZRITH L],
NEOEZnZZITH > T,

(1) + £(2) + £(3) + ... + F(n)&iES AR

Z iR EAKsignaz &I,

s FOASFAICHNIFRIN
- fun square X = X * X ;
val square = fn - Int -> Int
- (sigma square) 10 ;
val 1t = 385 : Int
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o BIAO) AR sunz S/
o CEAIFRASFHUGHTEITS

fun sigma T =
let
fun sum n =

1N
sum
end

- fhOHZTEVNTEOK



PR 3. 5 (optional)

FINNE RS FERNINERERAOREKTE
ZHER->TC, f&0.00H1.0FCERALE
SRZIEGEEiIntegral &I,

- $BRIF 0.001 * ( £(0.0005) + (0.0015) +
£(0.0025) + ... + f(0.9975) + f(0.9985) +
£(0.9995) ) EElE &.

o Exk: TiFEFNNERExERITH > T, £(0.0005) + f(0.0015) +
£(0.0025) + ... + f(x - 0.002) + f(x - 0.001) + f(x) &iES | &\
SHIEBEEBPRIERLCTHMS, 0.001 * (g 0.9995)%&iRtE
IFR(\,

m integral Math.expOfEhil.718282< S \ICHFNIFRI),



AR 3. DONER

o FENNEXRICIFREND DL SHDOT,
(Standard MLCIFETSH—) .
IMETEECLCT. flzIFx = ~0.0005CIFG<
X < 0.0550&HICLLEHEFT D&,

- 0.1 + 0.1 +0.1=0.3;
stdIn:17.1-17.22 Error: operator and
operand don"t agree [equality type

required]

operator domain: ""Z * "“Z
operand: real * real
In expression:

0.1 + 0.1 + 0.1 =0.3
- 0.1 +0.1 +0.1>0.3;
bool

val 1t = true :



13 SHHEEX

iR :
'R FER&KgZRITH » T,
fEJOBKREZIRT | &LV5H
B compose&EIt,



el

— fun compose T g =
let fun h x = g (f X) In
h end ;

val compose =
n - ("a -> "b)
-> ("b -> "c)
-> "a -> "cC

"a, "b, "cl& "AITERL) (BIEEK)



— (compose Math.exp Math.In) 1.23 ;
val 1t = 1.23 : real

- fun square X = X * X ;

val square = fn - Int -> Int

- (compose square square) 10 ;

val 1t = 10000 : Int

<O composeNFHIC TEABFRICHIT
TIERXD ) KEESHEAKEN S,




WTORKIFSIHEERTHS. E0O&F
AFBRETFIONERLCEEES. &F
. ERICtRLQGET{E-> THF.

1. fun 1d X = X

2. fun fIrst x y = X

3. fun second Xy = vy

4. fun twice T x =  (f x)




PR 3. 7 (optional)

RHR3. 408%signak, BER
3. 30 delta%, BiHO
composeCRRLIEH, EOSFSH
PRAKICTF M. L\ <2Dhofilz
EEICHA L THERE &.

- BROIREICEEI 52 &



PR 3. 8 (optional)

1. TR FEIFARENZERITHIL],
fanfBepk Uiz IRY | E0V5H
K& repeatZzZEI1.

2. EiliOrepeatEpiiOdi ffe{E -
C. RN REN S FENNE K
AORRGREAEONEWHD (n=
2) k&), BREHERE &F.
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