ot
g
w

o

FE32MIER RS FERFm L (20264E3)])

#H5HMb & By 28 U 7o 5 O 5+ FE HI1E

ARER 1EE MR PRt
9Ly Ny Ny e 4

1424521@ed. tus.ac. jp

e

BEEFHOHERROFE L 13, R U@ 3k
BHTHoTHEETICL-oTRELERD, 2
LIXLIEHAFOMELIHEST 2B 5, A
TTIE, A TOHBNICEDLE 2R E D
HASHEREHZ AR T 2 720, 3B EINE
M7 WCiEH Lo #EmM (b FiE BX U
Mot S NT-EERH O #ERR & 58 S N 7=FEMEEICIG U
TENT 2 2 I X 21THRBFEZIRE T %, %
7o RN OMEE X 2D HRSIEEHD S
Iz 7F—Zty MWL TAFEEZEA L, HE)
At ORGSR A ST LIz ZDOFER, SBRFIEICE S
HesmOMIZ. BEE OO MBI EE R
FRSETE S Z e DRI Nz, — T, BRITK
LITHIFARR L. AR T 2BEOF LI 2D
AEAFLC R U TR YNICHERE T 2 DD, K& AR
TG EIIIREDT®R D Z L BRI T,

1 FC®HIC

HARSRERLIA T, Ml W HESR B LF T EE AR
BigExNBZ ez v, LrL, 1%z THi»xwv] &
RS 23 FEEFIFHOHMCEZTFIEET S
MAFDL AL YDA BRBERICKTE L T E
270, FUMETH > THIHT LI IZ R
hH%, FDH, ihTFrEEFrofit T
PV LTV AERIEICENH B . ZDEN
F. BEHSAE LTV A G ST TR, S
bt TR ¥ UCHA, WICHEN AR 2GS
WIITNTEREEE LTHN S, Zhnidnindit

AFOMEPIHET ZRKE L &5,

AR, KBS EEE TV (LLM) OIF%E N U FREIC
ﬁm LLM 2 HA B T OHmBEZ AR T

HENZE T DO e RENTVWS [1,2], 2
@%ﬁ%mﬁb RS FEAEA OB/ % H HIC R
BypzencaEiud, 8w —&Xt2y b
R, BETEAOICH. HIRSFEIEH % Bk

— 3934 —

matuzaki@rs.tus.ac. jp

AERTRE AR B GERAA & #2032 BEIE A LB A D
IR Y. ZHETOIHADBEAHETX 2,

L2, LIME L 32—y are5|&RIT
VA7 ZIZTED, %Kﬁ?ﬁ%@;5t@%@
Heam e B 25Tl o RSP ERD Wit
m%iﬁ?%@ﬁ#ﬁkaé%k\ﬁﬁ®ﬁﬂ
FE N 1 FE A 2K O 138 o SR % 1 % 2 72 I
PNETH 5 7=, H#HegmZz BmUNTHse - HilsL 22
FRERMNCIEL S BT 2 WS X2 271%, BUED
LLM 2 ¥ > THImD TEMENPOHETH A 5,

INZMRIRT 2728, AWFFETIE. 1T 231
BICHEL. 2o 1Tn UERBERIICHRZ - Tw»
{ZriZ&d, "o —arny R 7 EIH L
- BARSEEEFH O HEGRF ML FIE 2 S THRET 2,
X 5T, HEFRDOFFEL XD E v = 2 7 ILIHEH IV
fj%%ﬁ5%?»t FITEITHETND DI

DITHEEL., Zhs 227 0ERAVWTHIgEE N
CRERHIC B 21T ST 2 FERRET %, %
7= RN OMEB X U0ZFDBEHARSIELHD S
INBT—RLy MWL TAFEEZHEHL, 20
BRI % EEBRINHRES %,

2 BSEZE

Welleck & [4] 1&. 52 o 7zmEIcBaE 3 2 81
REREMRETFTNVIC L > THHE L. ZOEHELH
LNETHEMEELLDL, ZhioZ )77 L VR
LTHERRAT vy TRERT 2 FEEZREL TV S,
COMFETIEHL ETELWHEROHEERT 2 Z
EHHWTH 2 DITR L, AIFFETAER S 7w
DOFMELZHEICHIE T2 2 2HEE LTW5,
E\WS ENEL B,

Chen 5 [5]137 7 >3 a Y HHEIC 5 ERBE ORSTE %2
HBAL, FhzZ2nolEE TR 2 BEmE il
XH B TR R THRENZEE) %
LIM IZBe L., RGO EKBE I M L X # 5
FEERRRE Lz, RIFFR D EEEREHO RO E R 72
HEICWXER T 22, 77 vy a ryEEL CHEN

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



Y
|

B

[l
B

sl FA

4L 5ERA S¥YHZERE SERAIEE

B1 RETFEOMEN

WHEERE 2L X 2 DTIE7% <. LLM Z W Tk
BHN OB JE S 2 B8R 3 5. F 72, AIFFIEH
REFBIIIHDAZE MR LTWS Z b, BNk
JE & HEGR DRG] _ETld7e < FEE O AR D 721
W2 ETEE 3,

3 RBREFE

ARETIX,. BASIEEHOITHFARTFIRICOWT
BRIz R %, £9. 3.1 8T 17/ oz
T KIT. 32 HiTIXEREFEIEH O HEmEE O
FEFFEIZOWTHR, 3.3 HiCidM o (LIEH D 1T
MR TR OVWTHERN 2, EFEO2EREREZX
11235,

3.1 SR TTRD D %E

AWFgEClx, 1TRl%E TEHEDO R EICX o TAED
5L LA D, BEOFHHOBREICHE D
= fTRZUTFDO XS ICHET %,

s IEBMARREDEA : FERH O S & 2012
AR B B, BRI & AT Wi
MR GGED. BHEHIEDRIAZY)
cHEBK . EXFICLoTHA. BWLITET
H5 YN DOER
o« SER - fEOMBEH] . HEEXFOMEERMNHEHA LT
b HERIRET & 2 & Il L7z & H - i o A
RIPESAE - (REDBA . 2 omEICB T 2 EiE
St B L IFFEIHPCIRE S =5 F it
o MPFRPE o« —RRPER BT AR - SERAS—ER D HE
FDAERL, FRD &% HwT
RIS (R L TRE 3%
s HMME: TS 2 Wo REISRFE
XNd, EEFLEXMNCER L - imn e
X 51T, ST E BB 0BRSS L
DRI N, 2 S ZREEN R, BRERRTT
M. ZRERIRATIO 3 DT 3, HEERRATR
FEFFHOREE ICE D 3 TRITH . BRI RS
BARZIUCEY T 5, BENZATEIGEHE S E
WY 0 BARR B icBb 3 TRITH D, FHE

— 3936 —

B, ER - MEOBEM, AT - RE DA D
3ONAT B BRAYRITHIIALA O EIRP A
WCRDBITHTH D W - — etk 2 Fv 72 3R
KNOBEAEDS 2RISR T 5, AWIFETIR. 2o
3FEOTHOREZE R L 22 o, Hamiii z il
LY 2 FEEMFAEL .

3.2 SEEAD#MASME

Z 2T, BASEIHOHG AR Mok 3 3
FHELZDOWTIHER B, FiETHRNATHE ORI E
D&, LURND 3 DD BfE %8 U TR O T #5e &
UMb Z1T 5,

BENLITHE MENRITHZEZMTT 5720, A
T2 7% % AREFEEHICN LT, UTFD 5 D0
DARYEBHBHEL, ZORRVITHEHESWTIFHD
FEMEZFEES 5, BB, AT, AP O
WTAXDYNE AR EFER, A VIEEFNZEN
XML & 7' (<tag></tag>) DETRI 4, XHBFRFED
ANXVIZBLTWEDPE I DIIZDYDB R 7T EE
NTVEDE I D TREINS,

o BEMT : FEFADYREE D AR D LIRS

WTHEHBOBE PN TWBIBE, ZO5EE

ST HOI TV S AN SRR RS DIF
BHZENZEhD 2 2T 2,

o WHI: . BWHEE HWEIEHICBWT, RKED
LFEICEBLETDORA Y Z2HET 3,

o WRRNTE - IRANIE R R W ZEERRIC B W T, 2 Dl
WEPMTORTVWB RV 2R RO EE S — X
LI T v FTZENETRD 2 BT 5,

o 151k BERAD T (A Z7RTICIE B 2R
BHoTH3) EHOTWAIES, +oEzER
LTWBANRY RUZ DT 75423 55
FDANRY RT3,

s ko : GEFHOHTE D AN EA I TW
256, TOWTMEOES» HAHE TICE
BETDANY2HRHT 3,

INSDARYEHET 27012, EMEZ LD
XREOFMEH/RLZ70 > 7 &AWV, LLM

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



<proof>
<statement>We will show that ...</statement>
<by_contradiction>
<step>
Assume, for the sake of contradiction, ...
</step>
</by_contradiction>
</proof>
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Generator :

{

"action_type":"rewrite_step",
"target_xpath":"./step[@id='0"']",
"text":"Since $a \leq b$ holds, ...."

Audit:

"verdict": "accept",
"reason": "Generated proof is enough."
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A3 7% [ EHERZE)] O TRLTWa3,

+&3 $HE LK & LLM-as-a-judge 25 A 712Xt LT E
DENSSIERSOF ST
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A1 TTOiERA

Let M be an upper bound of the two convergent se-

quences |a,| and |b,|. For any € > 0 we can take a
positive integer N satisfying |a, —a| < € and |b,, — B| < €
for all integers n greater than N. If n is greater than N2,

then
lakbn—k—apBl| < |(ax—a)bp-r+a(bp-k=F)| < (M+|a|)e

for any integer k in the interval [\/ﬁ, n-— \/ﬁ] Therefore

n

% Z arby_r —apf

k=0

1
S lakbak - apl +2{jaBl+ M)
Vn<k<n-+n

IA

Lya) +1
n

< (M +al)e+2 (|a/ﬁ| + M2) @

We can take n so large that the last expression is less than
(M + |a| + 1)e.

A2 Fl5{LsERA

Suppose that a, and b,, converge to @ and S as n — o

respectively. Show that the sequence

aob, +aib,—1+---+a,by

n

converges to @3 as n — oo.

Let M be an upper bound of the two convergent se-
quences |ay| and |b,|.

Since a,, — « and b,, — (3, there exist positive integers
Ny and N, such that |a,, — a| < e forall n > Ny and |b,, —
Bl < € for all n > N, and hence taking N = max{N, N»}
gives |a, — a| < € and |b,, — B| < € for all integers n > N.

Take N = max{N1, N2} so that |a, — «| < € and |b,, —
Bl < eforalln > N. Letk = |\n]. Ifn > N> thenk > N
and n — k > N, hence for any integer j withk < j <n-—k

— 3939 —

we have |a; — a| < g and |b,—; — B| < &. For such j,

lajbn-; — apl
=|(aj — @)bn-j +a(bn-j - )|
< laj—allbn-jl +lallbp-j — Bl
<e-M+|a|-e
= (M +|a))e,
using |b,_;| < M.
We have: Therefore

n

% Z aiby_x —apf

k=0

< % W};_ﬁmkbn_k —af|+2 (|a,8| + M2)

Lya) +1
n

+1
< (M +lal)e+2 (la,B| + M2) Vil
n
Choosing n > N? so large that 2 (|ef| + M?) @ < €,
the preceding inequality implies that the last expression is
less than (M + |a| + 1)e.

A3 ENER (WE:BE)

We show that if a, — @ and b,, — S as n — oo, then

l n
- Zakbn_k — aff asn — oo,
=y

Using a common bound M for |a,| and |b,|, together
with the convergences a, — « and b,, — S, one obtains
for sufficiently large n the estimate
| &

- Z agbn-x —ap

k=0

< (M+|a|)g+2(|aﬁ|+M2)@.

Choosing n so large that

+1
—\/E <e&
n

2(laB| + M?)

gives the bound

n

1
- Z aibn_x —ap
iz

< (M + |a|+ 1e.

Letting € — 0 yields

1 n
- Zakbn—k — Q’,B.
n k=0
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