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® Q :give me ocaml function that takes the last n elements of a list I.
f[1;2;3;4;5] 3 = [3;4;5],
f[1;2;3] | =[3]
f[3;2;1]12=1[2;]]
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® Q :give me ocaml function that takes the last n elements of a list I.
f[1;2;3;4;5] 3 = [3;4;5],
f[1;2;3] | =[3]
f[3;2;1]12=1[2;]]

e A: let rec £f n 1 =
match 1 with
Ll => 1.
hd :: tl ->
1f n <= 0 then 1
else £f (n - 1) tl




ChatGPTE| @& O|A]

® 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 f 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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Candidate = { match x with match x with }
— ) cooe
->_ [->y

| hd::tl > _ | hd::tl > _

Candidate
Generator
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Candidate = { match x with  match x with }
— ) coe
11> >y

| hd::tl > _ | hd::tl > _

Bottom-up Candidate

Enumerator Generator

Component ={x, v, [], hd(x), tl(x), ...}



FAI S8: Tree edit differencing Algorithm

o Tree edit distance(TED): 2= EZ2[0|M =55 EL|
LE = M 7tX| B3 = Soh HEs17| fleh £[

o Gumtree algorithm:TED + (4)cE O|S U|7}X|
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Tree edit distance

® Tree edit distance(TED)
2= E2(0)Mq 2 E2|2 (1)=C M2, ()E AKX, 3)=E 28 M| 71K HAS £

off H&5t7| ?let = BF =+

add(t) : insert node in right-most of t

P = {add, del, replace} del(?) : delete right-most node of t
rep(t) : rename the label of right-most node of t

TED(T,T,) = .
(11, 13) { min,p{cost(a) + TED(a(T),T,)}, otherwise



Tree edit distance

add(t) : insert node in right-most of t

P = {add, del, replace) del(t) : delete r|ght-m93t node of t
rep(t) : rename the label of right-most node of t

0,

let £ (x:list) (y:list) : list = Sel x 8

match x with ,
Distance =13

1>y
| hd::tl ->' match y with
[]->x
| hd2:tl2 > hd :: f el _
hd: ftly

min,picost(a) + TED(a(T)),T,)}, otherwise

let f (x:list) (y:list) : list =
match x with
1->y
'hd::tl->hd :: ftly
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let f (x:list) (y:list) : list =

match x with

[]->y {

' hd::tl -> Fiatchywithl
[ ->x
| hd2::tl2 -> hd :: f tl

hd:ftl_

] Distance = 11 ;

let f (x:list) (y:list) : list =
match x with
1->y
'hd::tl->hd :: ftly
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let f (x:list) (y:list) : list =
match x with
I->y
| hd::tl -> match tl with

[]->x
| hd2::tl2 -> hd2 :

N\

let T (x:list) (y:list) : list =
match x with
1->y
' hd::tl->hd :: ftly

=501 RAIEE HHMoHY|

let f (x:list) (y:list) : list =
match x with
1->y
| hd::tl -> match y with

[]->x

| hd2::tl2 -> hd ::

ftl
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Gumtree algorithm O

e Gumtree algorithm o

o 2l E2|o)q 25

Ec s
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o Y AMEEZ[Z &0 mapping set MO|| X|&dl| =& 0|5
o

o dice &= ArEd ME EL|7t &

add(t) : insert node in right-most of t
P = {Cldd, del, I’epldce} del(t) : delete right-most node of t
rep(t) : rename the label of right-most node of t

TED(T,. T O’ =
(T}, T5) = min,p{cost(a) + TED(a(T,),T,)}, otherwise

. TED(T,, T,)
o(T,, T,,M) = min

2X | {t; € s(t t,hL) €EM
dice(t|,t,, M) = A Il (t )(l ill( ét )2|) } , S(7) : set of descendants of ¢
S\ )

{0(T) — p1, T, — po, M\ {{t;, P, P2)}) + 1 | {t;,p1,P0) EM, ) =

Ti|p, 6, =T,|p,}
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Gumtree algorithm O

let f (x:list) (y:list) : list =

match x with

>y

| hd::tl -> match y with
[1->x
| hd2::tl2 ->'hd ::

ftl

MNEEZ|IS
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let f (x:list) (y:list) : list =
match x with
1->y
'hd::tl->hd = ftly
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Gumtree algorithm O

o 52 M2 H|Q/3t U E2|0| TEDE 25 E2|9} 2| BHS7| QI5t E|Th W At

L

let T (x:list) (y:list) : list = f el x 3 let T (x:list) (y:list) : list =
match x with o match x with
[]->y []->y
| hd::tl -> match y with ' hd::tl -> T
[ ->x
| hd2:tl2 -> ’ '




Gumtree algorithm O
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let f (x:list) (y:list) : list =
match x with

[]->y
' hd::tl >

hd:ftl

Distance = 4 }

F 0|5 BELE =5 EL|9r &7 27| flet 2|t BF Al

let f (x:list) (y:list) : list =
match x with
1->y
'hd::tl->hd = ftly

20



LLM 581 A= B4517

let T (x:list) (y:list) : list =

/)
match x with Lo O'/;S‘f
Q
-y 5 e,
Q'/Sf 7
| hd::tl -> hd : ftl y ‘9/70@.
let T (x:list) (y:list) : list = let T (x:list) (y:list) : list =
match x with match x with
1>y ->y
| hd::tl -> match tl with | hd::tl -> match y with
[ ->x [ ->x

' hd2:tl2 -> hd2 :: f x

| hd2::tl2 -> hd ::

ftl
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e ChatGPT7I QEE F1, 7|& 7| TrioZt etMd5HX| 25t 87

e Timeout 5m, X: incorrect, O: correct

ChatGPT Trio Guided Trio Guided Trio
solution (TED) (Gumtree)
list_append_u X timeout timeout timeout
list last n X X timeout O (290s)
list_pairwise X X O O (0.33s)
tree_notexist X X X O (249s)
list_drop X X O O (1.14s)
list_last X X O O (6.75s)
list_nth?2 X X O O (7.68s)

list_seconds X timeout timeout T3 A error
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e Timeout 5m, X: incorrect, O: correct

ChatGPT
solution

Trio

Guided Trio
(TED)

Guided Trio
(Gumtree)

list_append_u

| list_last_n
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{ tree_notexist
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Timeout 5m, X: incorrect, O: correct
ChatGPT Trio Guided Trio Guided Trio
solution (TED) (Gumtree)
list_append_u X timeout timeout timeout <€
list last n X X timeout O (290s)
list_pairwise X X O O (0.33s)
tree_notexist X X X O (249s)
list_drop X X O O (1.14s)
list_last X X O O (6.75s)
list_nth2 X X O O (7.68s)
list_seconds X timeout timeout & A error
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e list_append_u =X|0f|A] ERol BE= B=EX| G=

f[3;4:5;6] [1;2;3;4] =[1;2;3:4;5;6] ol

f[1;2;3;4] [3;4:5;6;7] = [3;4:5;6;7;1;2]
t[4:;5:6;7][1;2;3;4] =[1:2;3;4;5;6;7]

=0T Y=3 Gl
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ol
I
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signatureE [ true; false; true ] £ 7IX|=

£=A ofL2t 5717| =X
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o list append u =AH[0|A ERQot BEES

HLI2E 71 7]|(Observational Equivalence)
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® Future work...
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