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Guided Recursive Program Synthesis via Natural Language and Examples

st T2 12 A| AE 071 Al

Yol n
O
of

;

Aok
e L2
1ol




StAM "HIA O KIEFA Neural vs Basic Search

o LLM(Large Language Models) 7[2F T=12 ofd
0 High Scalability | Correctness Guarantee X

_I H O

o Low Scalability / Correctness Guarantee O

o LLM 7|Ht 21492] Scalability + &4 7|8 21492| Correctness Guarantee



Guided Synthesis using ChatGPT solution
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® Q :Please give me an OCaml function that returns the n-th element of list
Example :
f[1;2;3;4;5] | =2,
f[2;3;4;1]1 3 =1

o A:
let rec £ 1 n =
match 1 with
[] —> failwith "Empty list"

] —

X::xXxs —> 1f n,= 1 then x

elsel\f xs (n-1);;

Correct solution




ChatGPT2| @5 ¢ - 2

® Q : Give me an OCaml function that appends the first list at the end of the second
list while removing duplicated elements
Example :
f[1;2;3;4] [3;4;5;6;7] = [3;4;5;6;7;1;2],
f [4;5;6;7] [1;2;3;4] = [1;2;3;4;5,6;7]

o A:
let rec £ 1listl listZ2 =
match listl with
[] -> 1list?
hd::tl —->
1f List.mem hd listZ2 then £ tl 1list?2?

else £ tl (hd::1list2) Correct solution
(list2 @ [hd])
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¢ Q : Give me an OCaml function that returns a list comprising only the second
element of each list in a given list.
Example:
f[[1;2;3] [4:2;3] [2;2;2;3]] -> [2;2;2],
fI01] [2] [3:4] 1-> [4],
L0 1]] -> [1]
e A: let rec f 1lst =
match 1lst with
L] => 1]

X :: Xs —> (match x with

Y - ¥S = Y (:‘ XS) Correct solution




ChatGPTe| @5 0 - 4

® Q :give me ocaml function that takes the last n elements of a list I.

f[152;3;4;5] 3 = [3;455],
f[|,2,3] | = [3] Correct solution
f[3;2;1] 2 = [2;1]

e A: let rec £ n 1 = 1f n = 0 then []
match 1 with else 1f List.length tl < n
[] _> [' then l

hd :: tl1l ->
1f n <= 0 then 1
else £f (n - 1) tl

else £ tl n
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o QA SH: Tree edit distance AF
Tree edit distance: &= EZ[0M SA EL|E (1)=& &8, )= K|, B)MEE
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fix (list,list) —> list fix (list,list) -> list EI:E A_IFX-
fun —> (x: (list,list)) —> fun -> (x list,list -
Fun Fun -
match x.0 with match x.8 with EI:E A_Il-x
| Nil —> x.1 . | ‘
match Move | Cons —> match x.1 with match Nil -> x.1 EI:E é,"X‘
| Nil —> x.0 Cons -> f UnCons(x.0).8 UnCons(x.1).1
/—\ | Cons —> f UnCons(x.0).0 UnCons(x.1).1 — EI:E Al'X'
X. Nil Cons x.0 Nil Cons — 1
Del \ \ — AT
DEl 5:— _IX
x.1 match x.1 F A w EE O =
e 1EELZ| 0|3
DE™ . /\
L . Cons UnCons UnCons
Del
B [T — = < = Distance = 6
‘ x.0 0 x.1 1
UnCons UnC
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® Q :give me ocaml function that takes the last n elements of a list |. . .
£ [1:2:3:4:5] 3 = [3:4:5], Non guided Trio
f[1;2;3] | =[3]

F13:2:112 = [2;1] Timeout |0Om

Guided Trio

o ChatGPT Answer :
let rec £t n 1 =

match 1 with >|s
| [ ] > [] let rec (f list, nat) —> list =
| hd :: tl —-> fun (x:(list, nat)) —>
- _ match (x).0 with
1f n <= 0 then 1 .
Nil —>
else £ (n - 1) tl x) .0
Cons —>
match sub (length (x).0)) S((x).1)) with
0 ->
Un_Cons((x).0 1
S ->
match sub (x).1 Un_Cons((x).0 @) with
0 ->
Cons length (x).0), Nil
S ->

f [(Un_Cons((x).0)).1 length (x).0
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