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type nat =
Z
| S of nat

xpe1%: Fol

o| el

A XS

let rec add sol nl n2 =
match nl with
| Z -> n2
| S n ->S (add sol n n2)

x| o 2 mHh

let rec n2i n
match n with
| z -> 0
| Sn' ->1

let rec 12n 1
else if i =

let add std nl

+ n2i n'

=if i > @ then S (i2n (i - 1))
© then Z else failwith "Error"

n2 = i2n (n2i nl + n2i n2)

Ht=Z27H

St 2 =M
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let rec add sol nl1 n2 = ... > S (S (S 2))
//// chol m 2 2l Eor ==
nl : S Z
n2 : S (S 2)
SEL \
=" let add std nl n2 = ... . S (S (S 2))
St o= SHAl =2
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let rec add sol nl n2
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"Error"

failwith

let add std nl1 n2 = ...
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pgm_std input

pgm_sol input

forall input,
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forall input, pgm_sol input o pgm_std input
S8 =24

let pgm_sol input
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‘g2l1
let pgm std input = % %I-A %I:lod Ao'l.g_
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forall input, pgm_sol input o pgm_std input

SH=o|4
let pgm_sol input = ... ——) ) %
82l
let pgm std input = ... = EFM S Al
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forall input, pgm_sol input o pgm_std input
S8 =24

let pgm sol input = ... —

Mol1

let pgm_std input
d22

forall .., sol _aux .. — std_aux ..
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std_aux ..

Mol

sol _aux ..

let pgm_sol input = ...

let pgm std input = ...

eee 9

forall
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sol aux == std_aux

Q CEX-EIF Q
El » let pgm sol ... ‘ -

xl:l:l EI-AI'I 5
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let pgm std ...
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sol aux == std_aux

Q CEX-EIF Q
El » let pgm sol ... ‘ -
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let pgm std ...
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sol aux == std_aux

Q FEX-EIF Q
» let pgm sol ... ‘

- PO

2X35 ol = 5% M
EFAY o—
let pgm std ...
‘g2]2

sol aux == std_aux

Q CEXSEID Q
‘ let pgm sol ... ‘

wzze 53

let pgm std ...
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sol aux == std_aux

Z=8e
Q # letfgm_sol... ‘ Q -%

HZEHE =01 =0 EbM = Al
EFAY o—
let pgm std ...
9|2

sol aux == std_aux
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EXI-I El let pgm sol ...
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let pgm std ...

el p)



71E7|=2| etA

« HA

oz

o| B0 S E 20/t HEZO0F A SO A LiEH

sol aux == std_aux

Z=8e
Q # letfgm_sol... ‘ Q -%

HZEHE =01 =0 EbM = Al
EFAY o—
let pgm std ...
9|2

sol aux == std_aux

Q HEAa|2
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EXI-I El let pgm sol ...
=t Al 821
let pgm std ...

el p)
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- B84 8%
-§ Z2IYo| °J0)7t S8 FY

- Chret gojol dElY ol Y Tl
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type 1 .
| v of

| ¢ of .

| ¢ of .

let rec ¢ ol lam vars =

match lam with

| Vx -> (* 50l V case
| € (e,e2) -5 (* f_s0l

@ v
forall lam 1st, f_sol lam 1st = f_std lam (lst2lambda lst)

3. 34 oto|c|of
1.0 CHE XIFHOKH FAFC R BOjLE BUAF a4 0/2] YY
forall e _ xn . x1 x,
f_sol e [;un;;x1;x) = fsube (P (-, P (xn, (P (x1, P (x, V" )).))
2.0 sPsts ES U VU BN [ BY B, 222 92U

[-3m;.5x1;x] ® (=) (e, (21, P (x, V" *)))-))

| P (x,) -> 3ol & (x:

let lam « f lan [)
EEED

+ OF2f =2l X0l A AR
forall lam,

3. AEHE: fsole[]

£_so

1 (P (x,0)) [1
1’:;:—5:(4; A

£_s0l e [x]

- ochE X

- TEH FPYA s M 59l F¥2= &7

= f_std (
= f_std

mainl lam = main2 lam

P (x, ) (v

11,':—{:01; R

"y

e (x V"

-G 018 AR Y & A= BPWA/AIY/LEH gl ¥

.y

[ SHE:UCE XY HFsE BE Ha| 37|

« Qo BXE Yaop Uce:
£.s0l e [x]

lgﬂ:a; Yy

stde® (x, V" ")

+ CCLemma(ICFP'24)

£_sol e [x]

2.7|1E 715 U oA

- BBE EUAS DUYSE YW 222 28
$1: YWIBH-OITHE XIF D217F ASAM LIEIIRA SE0l UnistE F9t e

forall lam x, fsol lam[x] = ¢.std

3. f_sol (P (x1, e)) [x] =

_sol e [x1;x] =

‘e. x x1 2ee

fstd (P (x1, e)) (P (x, V" 7))

fstde (P (x1, P (x, V" m

- 012] Yestsiel| 2ol AP E ol 8% 59 7ts:

3. HY7HE: forall 1st, £ sol e Ist = £ std e (Ist2

1st)

£.so0l (P (x,e)) 1st = f_std (P (x, e)) (1st2lambda 1st)
f_sol ex::lst — f std e (1 da x::1st))
|Hereee wxy

f_sol e x::lst = f_sol ex::lst \/
4. ®H 7=

Z22%/ =
54 5324 Y=

DiLemma

FUEE s wa HHES/

2xye|
\Q‘ /
e gusn 7

A}
1
1

2. 0|28 Bo| AHE T30 BXE Y
e —e e —e; dy

=
e

3. 2N 22 IXE 0|8 e WY

Ea

forall lam x1 x, f_sol lam [x1;x]=f_std

lam(P (x1, P (x, V"

M

£_sol e [x2;x1;x]

3. fsol (P (x2, e)) [x1;x] =

x x1, x2,

fstd (P (x2, €)) (P (x1, P (x, V" ™))

de( (x2, P (x1, P (x, V #

st

DiLemma
geBEX  wLBE¥O
IsaPlanner 87 76 76 76
CLAM 50 37 4 41
Optimization % 2 20 >20
TestML 49 14 17 317

Total 282 148 154 >154
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