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2. EPBEREEX (higher-order functions)
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B : ESX - BISKESS

val ZE&HL =

RIEKESE
fun BAKXEB 5I8KB, . 5IKX%B, = 3




a1k 1 : BPRES

olet EF, In I, end
- ERIFN,O0PTOIER D

e local EF;, in EF, end
- ERIFER ,OPTOAWEZXD

n [EORERERT) EFEICAINS
n let&locallFAIHiESHO) ? = inOHES

e let . in .. endlid2FEULTRIC,
local ... in ... endIF2FELTESRICTG D




- val p1 = 3.14

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

= 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




kel 3. |

KTOEFNIAZIREICANC,
BREEFE S,

. val p1 = 3.0

. let val p1 = 3.14 1n
pit * 10.0 * 10.0 end

. local val pi
fun area r =

. pr * 10.0 * 1
. area 10.0




a2 : SPEREK

fillieR -

FENNEK RN SFENNR RN O
RFERHER->T, €Nemn LR

f"ZiRd | EV\HE&difraEMH.
- WmRIF

£'(x) =

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

Elfe &,




el

fun diff ¥ = (* A& res3|8&ELTRHRS *
let

fun £ x = ¢ BT BER
(f (x + 0.001) - f x) /7 0.001

1N
i - F"2E8RELCTIRT ~

end

e COFHIC "HEESIHRELTRITERS
ho\F "HEeEREUTIRT ) A%
=Y A AR
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- fun diff f = .. ; (* BIONR—2ERC *)

val diff = fn : (real -> real) -> real ->
real

- val g = diff Math.sin ; | 2% @& A EaE R

val g = fn - real -> real
_ @ 0.0 - O REORLENE
val 1t = 0.999999833333 : real

- g 3.14 ;

val 1t = ~0.999999361387 : real

- (diff Math.sqrt) 1.0 ; (* #&MlIF&EBEDIAE *)
val 1t = 0.499875062461 : real




ahen 3. 2

1. Math.sqgrt, Math.sin, Math.cos,
Math.tan, Math.exp, Math. Inlgd&
ORERICILIT, FOdiffEAI\ T

PestEL,. BREEIE S,

AR RXMSFBNNKRIENONE
SR Z AR CTESRLC, KOdiff

’iﬂib I'TmRZEL. BREHRE

o EFI HMAXIC S » TIFRAICER




5 s > EMPloEE..

e SMLTIF, +\rigE&—BROBEDNI,
int&real OMABICILT
A—NR—0O—k (BEERE) SNTLS

e LN,

- BRGIREIF. T7AILTinthiBEINS
- fun square x = X * X ;
val square = fn - Int -> Int
- realCUEVRSIF '3\ - &) BEAIEKT
B%i8ET D
- fun square (X - real) = x * x ;
val square = fn : real -> real
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BAXMSERNORRIICH .,
g(n) = f(n) - f(n-1)

o DRI E-OPBEEILS.

fa3 |8 &E CTEITHRL. fORg=E
ZHEREUTCRIKEHdeltaE
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el 3. 4

BEMSERAOKEZRITH L],
NEOEZnEZITH > T,
F(1) + £(2) + £(3) + ... + f(n) & iES RS |

=R B sigmazEIt.

s FOFHICGNIFRI
- fun square X = X * X ;
val square = fn - Int -> Int
- (si1gma square) 10 ;
val 1t = 385 - Int
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fun sigma T =
let
fun sum n =

1N
sum
end

- RO TENTEOK




PR 3. 5 (optional)

FINNE RS FERNNERERA ORI
ZHER->TC, f&0.00H1.0FTCRALE
SRZIRIBEHIntegralZ2EIT.

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

o Bk TiFENMMNEREXxBEZRHHER > T, (0.0005) + f(0.0015) +
£(0.0025) + ... + f(x - 0.002) + f(x - 0.001) + f(x) &R ; &)
SHRBRZBPFIERLTNS, 0.001 * (g 0.9995) %Rt
[FRI\,

m integral Math.expQ)fEhil.718282<HICTFNIFRI).




AR 3. DO)ER

FENNEREICIFRENDBL HDOT,

(Standard MLCIFBEITH—) .
IMETEECLCT. flzlFx = ~0.0005CIF<
X < 0.050&HICLLEHEIT 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
INn expressio

n
+
0




a3 SHHESEK

fillieR -

'R TERKoZERITH > T,
fEJOBREEKEIET ) £(15

P&k compose&El1,




el

fun compose T g =
let fun h x = g (f X) 1In
h end ;

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

"a, "b, "cl¥d "AICER(); (BIEE)
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- (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 TEAGERICHIT
TERXD ) RXESHHEAKEN S,




Rl 3. O

T ORXGSHERTH S, EASF
VG REFONERLCTERES. F
E. ERICIRQPGETHE > ToH&F.

1. fun 1d X = X

2. fun fiIrst X y = X

3. fun second Xy = vy

4. fun twice T x = T (f x)




PR 3. 7 (optional)

SRR 3. 4 O f88%sigmak, R
3. 30K delta%, BILBO
composeCBRkULES. EO&H

RRICT 21, L<O2NOffl%
ERICH LU CHERE &.

- BRAIREICEEI 52 &




PR 3. 8 (optional)

1. TREFfEIEARENERIMTHIL],
fanfBlepk UK ZIRTY | &£L15H
A& repeatZzEIt.

2. EiliOrepeat&EREOdi FTR{E -
C, FRNEREH S FEINEEAE
AOER TGRSO N (n=
2) 2Kk, BREELESF.




