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Easy Median Hard Overall

pass@k k=1|k=5|k=1|k=5|k=1|k=5|k=1|k=5
GPT-4 68.2 | 86.4 | 40.0 | 60.0 | 10.7 | 14.3 || 38.0 | 53.0
text-davinci-003 50.0 | 81.8 | 16.0 | 34.0 0.0 3.6 19.0 | 36.0
Codex (code-davinci-002) | 27.3 | 50.0 | 12.0 | 22.0 | 3.6 3.6 13.0 | 23.0
Human (LeetCode users) 72.2 37.7 7.0 38.2

Table 2: Zero-shot pass@1 and pass@5 accuracies (%) on LeetCode.
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GPT-4 vs ChatGPT

Prompt:

A function f is called {increasing} {emphasize!} if f(s) @= £(t) holds for every s E'= t. Consider the formula:
limit_{x goes to 0} {limit when n approaches infinite} underscore{
‘matrix[ [ sum of i from 1 to n (f(nx) - integral from 0 to x sin(nx) dx ),

({x + 2/8)72 - B)/((4x-1/x"2) /{n xor 3)), \\ , ..., partial £(x/n)
over partial x * (e {-i*omega n x} + 3(x#7) ) , f inverse of (x mod n) 1]
multiply ‘matrixz{i, 1, ..., 1 \\ 1, 1, ..., 1} }

{grey_color{this gives us a good impression about the function}}

Convert the above paragraph to LaTeX.

GPT-4:

A function f is called increasing if f(s) < f(t) holds for every s < t. Consider the formula:

z4+232 -
P (fna) - [Esin(na)da),  EHEL 2

Py -
lim lim ) . * |:1 1 1]

=+ n—roo 1 1 1

agg;{u; . (e—\iu..rnz: +3#7), e ;nod n)

x

- v -
this gives us a good impression about the function

ChatGPT:

A function $f$ is called {\em increasing} if $£(s) \leq £(t)$ holds for every $s \leq t$. Consider the
formula:

$$\lim_{x \to 0} \lim_{n \to \infty} \begin{bmatrix} \sum\limits_{i=1}"{n} (f(nx) - \int\limits_0"x
\sin(nx) ,dx), \ \frac{(\frac{xH2} + \frac{1}{8})"2 - B}{\frac{4x - \frac{1Hx"2}}{n \operatorname{xor}
3}}, \ \vdots, \ \frac{\partial f(x/n)}{\partial x} \cdot (e"{-i\omega n x} + 3(x#7)), \ £ {-1}(x \bmod
n) \end{bmatrix} \cdot \begin{bmatrix} 1 \ 1 \ \vdots \ 1 \end{bmatrix}$$

{\color{grey}This gives us a good impression about the function.} \]
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GPT-4 vs ChatGP

Promp‘t: I have the following python code:
def to_str(i, j):
return str{i}) + "," + str(j)
dict = {}
def DP(i, j):

if 1 <= 0 or j <= 0:
dict[te_str(i, j)] = abs(4 * j - 3 = i)
elif to_str(i, j) not in dict.keys():
arr = []
for ir in range(i):
for jr in range(j):
arr.append(DF(ir, jr))
dict[te_str(i, j)] = max(arr)
return dict[to_str(i, j)]
What is the result of DP(3, 4)7 Write down the execution with intermediate steps.

GPT-4:

DP(3, 4):
-4i>»0and j >0, so we don't return from the first if statement
- to_str(3, 4) is not in dict, so we enter the second if statement
- arr = []
- We loop through ir from O te 2, and jr from 0 to 3

- to_str(0, 0) is not in dict, so DP(0, 0) returns abs(4
- to_str(0, 1) is not in diect, so DP(0, 1) returns abs(4
- to_str(0, 2) 4is not in dict, sc DP(0, 2) returns aba(4
- to_str(0, 3) is not in diect, so DP(0, 3) returns abs(4
[0, 4, 8, 12]
- to_str(1, 0) is not in dict, so DP(1, 0) returns abs(4 = 0 - 3 = 1) = 3, dict = {"0,0": 0, "0,1": 4, "0,2": &, "0,3": 12, "1,0": 3},
arr = [0, 4, 8, 12, 3]
- to_str(1, 1) is not in diect, so DP(1, 1) enters the second if statement, arri = []
We loop through ir from O to 0, and jr from 0 to O
- to_str(0, 0) is in dict, so DP(0, 0) returns 0, arri = [0]
dict["1,1"] = max(arri) = 0, diet = {"0,0": 0, "0,1": 4, "0,2": 8, "0,3": 12, "1,0": 3, "1,1": 0}, arr = [0, 4, 8, 12, 3, 0]
- Continuing with the cuter loop, to_str{i, 2) is not in dict, so DP(1, 2) enters the second if statement, arr2 = []
- We loop through ir from 0 to 0, and jr from 0 to 1

- to_str(0, 0) is in dict, so DP(0, 0) returns 0, arr2

- to_str(0, 1) is in dict, so DP(0, 1) returns 4, arr2
. (we skip some steps generated by the model here due to space constraints)
- Continuing with the cuter loop, to_str(2, 3) is not in dict, so DP(2, 3) enters the second if statement, arré = []
- We loop through ir from 0 to 1, and jr from 0 to 2

- to_str(0, 0) is in dict, so DP(0, 0) returns 0, arré = [0]

- to_str(0, 1) is in dict, so DP(0, 1) returns 4, arré = [0, 4]

- to_str(0, 2} is in dict, so DP(0, 2) returns 8, arré = [0, 4, 8]

- to_str(l, 0) is in dict, so DP(1, 0) returns 3, arré = [0, 4, B, 3]

0,
4,

0-3=0) =0, dict = {"0,0": 0}, arr = [0]

1-3=*0) =4, dict = {"0,0": 0, "0,1": 4}, arr = [0, 4]

2 -3+ 0) =8, dict = {"0,0%: 0, "0,1": 4, *0,2%: 8}, arr = [0, 4, 8]

3 -3 %0) =12, dict = {"0,0": 0, "0,1": 4, "0,2": 8, "0,3": 12}, arr =

L

o]
[0, 4]

- to_str(l, 1) is in dict, so DP{1, 1) returns arr6 = [0, 4, 8, 3, 0]
- to_str(l, 2) is in diet, so DP(1, 2) returns arré = [0, 4, B, 3, 0, 4]
- dict[*2,3"] = max(arré) = 8, dict = {"0,0": 0, "0,1": 4, "0,2": 8, "0,3": 12, "1,0": 3, "1,1": 0, "1,2%: 4, "1,3": 8, "2,0": 6, "2,1":
3, "2,2%: 4, *2,3%: 8}, arr = [0, 4, 8, 12, 3, 0, 4, B, 6, 3, 4, 8]
- diet["3,4"] = max(arr) = 12
- DP(3, 4) returns 12

ChatGPT:

The result of DP(3, 4) is not specified in the given code. The function DP(i, j) is a dynamic prograsming function that uses a dictionary
to store the result of previously computed values. The function first checks if the input values i and j are less than or equal to 0,

if so it assigns the value of abs(4 * j - 3 = i) to the key toge, (i, j) in the dictionary. If the key togrr (i, j) does not exist in the
dictionary, the function creates an empty array called arr and then uses nested for loops to append the result of DP{ir, jr) to the array
for all possible values of ir and jr, where ir ranges from 0 to i and jr ranges from 0 to j. Finally, the function assigns the maximum
value of arr to the key toger(i, j) in the dictionary and returns that wvalue.

Finally, the function assigns the maximum value of arr to the key toge (3, 4) in the dictionary and returns that value.Tt is not clear from
the code what the expected cutput of the function is, as the specific problem that the function is solving is not provided. Additionally,
the function uses nested for loops and recursion that can be computationally expensive and may cause the function to run into an infinite
loop if the base case is not well defined.
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GPT4 EE M HUBE LAYNIIXEBEE T Minerva, HEER MK ARERET
80% o

Model GSMSK MATH MMMLU-STEM
text-davinci-003 61.3% 23.5% 54.2%
Minerva, 58.8% 33.6% 63.9%
GPT-4 87.1% 42.5% 82.7%

Table 3: Accuracy of different models on math data sets

BAE GPT4 ILEMRRE, 68% MEIZEEITHEIEIR, MASEEREIR.
(ChatGPT3.5MIRZICHEEIR) o

Error type ‘ Percentage of wrong solutions
Arithmetic mistakes (including counting) 68%
Misunderstanding the problem statement 10%
Wrong approaches 22%
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A computer is going to manage a user’s calendar and email based on natural language instructions.

To do se, it would need access to the follewing API functiens:

- CALENDAR.add event (date, time, event name, location, descriptien) - this function would allew the
computer to add an event te the user’s calendar based on the informatien provided.

- CALENDAR.remove.event (event.id) - this function would allow the computer to remove an event from the
user’s calendar based on the event’'s unique identifier.

- CALENDAR.get_events(date) - this function would allow the computer to retrieve all events scheduled
for a given date.

- CALENDAR.update.svent (event.id, date, time, event.name, location, description) - this functiomn would
allow the computer to update an existing event with new informatiom.

- EMAIL.send(recipient, subject, message) - this function would allow the cemputer to send an email to a
given recipient with a given subject and message.

- EMAIL.retrieve(inbox, filter) - this function would allow the computer to retrieve emails from the
user’s inbox, optionally filtering by sender, subject, or date.

- USER.message(question) - messages the user

User instruction: I want to have dinner with jeoe@microscit.com and luke@microsoft.com at Contoso
restaurant (their email is reservations@contoso.com) this week. Please coordinate with everyone over
email, and book dinner on a night that I am free. Today is 12/05/2022

MNow, given the APIs above, here is a command line where the computer calls the APIs above te do what the
user requested. The computer only calls API functions and gets responses.<|endofprompt|> COMMAND LINE
> CALENDAR.get_events(12/05/2022)

8:00-10:00p WHOLE day company event

> EMAIL.send(joe@microsoft.com, "Dinner at Contose", "Hi Jee, would you like to have dinner at Contesec
restaurant this week? Let me know which night you are available.")

email sent

> EMAIL.send(lukefmicroseft.com, "Dinner at Contose", "Hi Luke, would you like to have dinner at Conteoso
restaurant this week? Let me know which night you are available")

email sent

> EMAIL.retrieve(inbox, filter="from:joe@microsoft.com OR from:luke@microsoft.com")

EMAILS:

12/06/2022 B:00:33

From: joe@microsoft.com

Subject: Dinner sounds Great

Body: Hi man. Sounds great, I love Contoso. I am available on Tuesday or Wednesday night. Please let me
know

> EMAIL.retrieve(inbox, filter="from:luke@microsoft.com")

EMAILS:

12/06/2022 B:00:33

From: luke@microsoft.com

Subject: Alright

Body: Hi man. This is a hard week for me, but I could do any day from Monday to Thursday.

> CALENDAR.get-events(12/06/2022)

11:00-4:00p Working on demo

5:30p-6:30p Dinner with FAB

> CALENDAR.get.events(12/07/2022)

9:00-4:00p Werk

> CALENDAR.add_event (12/07/2022, 6:00p, "Dinner at Contoso", "Contosc Restaurant", "Dinner with Joe and
Luke")

event added

> EMAIL.send(joe@microsoft.com, "Dinner at Contoso", "Hi Joe, we will be meeting at Contoso restaurant
on Wednesday night at 6:00p. See you therel")

email sent

> EMAIL.send(lukefmicroseft.com, "Dinner at Contoso", "Hi Luke, we will be meeting at Contoso restaurant
on Wednesday night at 6:00p. See you therel")

email sent

> EMATL.send(reservations@contoso.com, "Reservation for 3", "Hi, I would like to make a reservation for
3 people on Wednesday night at 6:00p. Thank you.")

email sent

> USER.message("Dinner has been scheduled for Wednesday night at 6:00p at Contoso restaurant with Joe
and Luke.")

Figure 5.4: Email and calendar execution
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(GPT-4 ,

Human: You want to navigate
through the map to reach the goal
room. You start in the main room.
Each round, you can chosse to mave
left, right, up, down.

Human: You are at the main room.
AL: sove laft

Human: You enter kitchen 1.

Al: move up

Human: Thers is no way thers.

Al: mova right

Human: You enter the main room.
Al: move down

Human: There is no way there.

AL: sove laft

Human: You enter kitchen 1.

AI: move right

Human: You enter the main room.
Al: move up

Human: There is no way there.

Al: move right

Humen: You enter lebby.

AI: move right

Al: move up

Human: You enter the rocm 1.
Al: move right

Human: You enter the goal room!

and connections.

( Yroom 2 forwst 2 garden  forestl o

Human: Can yeu deseribe the lecatione of these rosms/halle ete?

AI: Sure, I can try to describe the locations of thoee reome/halls etc. based on the map.

The main room is in the center of the map, and it hae four doore leading to other roome. The door on the
left leads to kitchen 1, which is a small room with & stove, a sink, and some cabinets. The door on the
right leads to the lobby, which ie a large room with & sefa, a table, and some paintings. The door on
the top leade to a dead end, and the door on the bottom leads to another dead end.

The lobby hae three deors. The door on the left leads to the main room, the door on the bottom leads to
the garden, and the door on the top leads to the hall 1. The garden is a green area with gome flowers,
trees, and a fountain. The hall 1 is & long corridor with some windowe and doors on both sides.

The garden hae two doore. The door on the top leads to the lobby, and the door on the right leads to the
forsat 1. The forest 1 is a dark and dense ares with some bushes, rocks, and animale. The forest 1 has
no other doors.

The hall 1 hae four doors. The door on the bottom leads to the lobby, the deor on the top leads to a
desd end, the deor ob the right leads to a dead end, and the deor on the left leads to the hall 2. The
hall 2 is a ghorter corridor with some paintings and doore on both sides.

The hall 2 has threse deors. The door on the right leads to the hall 1, the deor on the bottom leads to
& dead end, and the door on the left leads to the hall 3. The hall 3 is a similar corrider with some
windowe and doore om both sides.

The hall 3 has thres deors. The door on the bottom leads te & dead end, the door on the right leads to
the hall 2, and the deor on the left leads to the hall 4. The hall 4 is & narrower corrider with some
lamps and desrs on both sidea.

The hall 4 has thres deors. The door on the left leads to & dead end, the door on the right leads to the
hall 3, and the door on the bottom leads to the hall 5. The hall 5 is & wider corridor with some rugs
and deors on both sides.

The hall & has four doors. The door on the top leads to the hall 4, the door on the right leads to a
dead end, the deor ob the bottom leads to the room 1, and the door on the left leads to a dead end. The
room 1 is & cozy room With a bed, a desk, and & closet.

The room 1 hae two doors. The door on the top leade to the hall 5, and the deor on the bottom leads to
the room 2. The room 2 i8 & aimilar room with a bed, a desk, and a closet.

The room 2 hae one door. The door on the top leads to the reom 1.

The goal room is a hidden room that can only be accessed frem the room 1 by meving right. The geal room
ia a bright and spacious room with a fireplace, a sofa, & bookshelf, and & trophy. The goal room has no
other dosre.

GPT-4 summarizing what it “sees” after it navigates through the map. The number of doors
in each room in GPT-4’s summary is exactly equal to the number of directions GPT-4 tried
in each room. GPT-4 also “imagines” what the rooms look like simply based on their names

Human: Can you draw & pyplet plot shewing the position of the rooms/places and connect them using linea?

i il 1
N — PN
rans () ) O—
| hall 3 han;' Ny s el
|Q Kitehen 2
|
l\-. /.halls kitchen 1
= R
l \9_ E‘) 1\;{‘ lacty O aroo pares———forft 1
room 1 1
"~y ~ Rl
[ (_ i
OO 3 P f—l T
=] O——

Left: The true map and exploration path of GPT-4. Right: The map that GPT-4 generates.
We see that GPT-4 accurately tracks all the locations of the room from the exploration and
visualized them correctly.

EE : GPT-4MEIMEFFERER. AE  GPT-445E, FHi1ER), GPT-4

AMAMEIRER T FRA B ER L EH IEM AL 7 el

it .
BIAGPT-A4EAR

NEEEXA, B LERRFIHBATIESE—
BERRITEEZIRMIME. T3,

TEpAR I, FARNMHITENRIES

KIRERHRITE, ERINEIHENE (FIIIAZE) RATXEES,

BAATSRERNAIE) EXATHESHIF

TERAREO, FGPT-
o BIRERHE
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. BEAEXE

OEEIEH TEHMERENEIOBNSEEXREE, RATRITFANHERBITAY
Bin. RiF. sIAVAHREE, FERMIRE S STEIMIEE. L, OEEEH TR
MAZIWRER, HNCEARBERMIIARE. BINARE,

ERLGRPHTOERIC

ik

55 | BAREVRIRIERBR LR FARRHAT

ol RERMEMA 2T ? 3] T Sy k!

55 | XHRBER IR A A BIIER

Aol R ROE A 7 TR, AR AEBARU ?
BxF, HFEE

Aol AIRAT LB fthEER ?

2in : DRNERUFEML?

GPT4: BREEUFRER XM RBAIES N X RNAANARE, HEW DA
LEMSRHNEE,

ChatGPT : {RIBXIENE, SRNEELUFEANZRITHARHR, HREMIIREN
AR,

feie] @ SREiNEEFAERER ?

GPT4: RBIN AR BRI M D FEE DK T, HEMNARNAIITARTEE
BRI, AR N ZEMERIA BN, HERED B,

ChatGPT : IIRXBEEZHINT, A RIEEERYIET RBZINFAER IRITICH,

PAT, RIERENEN, FHARES RS, MERIEN Mt ANTTRIT A
PREIET,

fein : i IMiBEE AT L REXKREE ?

GPT4: IR BESERE, RAMIIEIRIENTS, REMFN AR, tITEEEE
RERENENIERES, 0 B " "BHP " AN TR BERARIAES

HEERIBASER, B HERE—THERHBERS .

ChatGPT : NFrRIERVE RRHRNBR AN M 2 S K@ EMIAIXEF R ARG H
B, BrRERMIINRE MR, HEEFMNEHRE LT AT HFER. NRKE
FEZHNER, MEEREMIIRENSERNERRE,

(GPT-4 , BAATERNANI) EXABTHEESEIZE
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#ein] : 1P EM—P AN AR E R RAR—HER ?
GPTA:AIRRYEM— AR LGB LM A KR ERE, LOERMIY, ik

o ORBEIBUTEIAREX B HER 2B ILU RIS ANTTIT ORI, ASEREMN
ARENNTHHR, MO8 X RMEEBIRME, fthiErILAR%k
o, ANt AREBNRNEIGE, AREMAIINEN.

o REALUFEMNEE, EEMIRS, AMHTSrMR, RTEEEH,. it
WAILUEGA, MPTRER AT, WREABIEDMAHFE, iS5, fthik
AENRHBEBNEF AR A, ARTUBRRFEA—TERNR—EI(F

ChatGPT : SflA@a LM AR USIHR BB R FF XA -

1. TR UZ IR AR, FRRITES AR XAl ge BB Tt 1 & IE
ERAEH I EI R R

2. TAIIARIAZ D, HEI— PRI TKE X EHERT o
1A U S ERE EMIFIEEBIE S KR IRV RANRER,
TR IXFRPIIB=FEEE), AR, UEHEIRA T BMBITXR I,

MRNFTEIT FHIUSIEE, MITTUERE—T, SUENHE LB,
AETS B A RO T /@A B kit e,

ZRKRHA | GPT-HEIREMHEBMAOEBRENAKRGZPMAFChatGPT, HEEHS
IMEPRAHFEIBMEE EE(TE. GPT-4EBIEESENOEIRILKTE, BA
ChatGPTAEANXFERINEL, BLUFCPT-AEMOTLR, FEBBIFNHES
NMIBhE, URSESMTHNAEZmMAINIFNOERS, FiREEINLRIRF,

7~ BEPAREBNERME

o >~

ATGPT-4ZEBRAN, SHEHANT—TRAHSETIERABFTAITIUN, Kt
HEARES. ZERMARFE "WEkE "2 "EREFEE S RHITS TR ESEFET
B4R, BATEFELERRT, XMEHAILEIERARNRTRNL, BEEMS
T, XMRGIRTAEER.

18] : 150F02502 (88 Z >N EEK ?
& 1 1501250 BB 13 T . (F51%)

BE, NRBNEREZERG|HXMNEERNNGES, AEEHIHE, LA TIER
HNEE:

(GPT-4 , BAATERNANI) EXABTHEESEIZE
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18] . Bty 1501250 BBV RE, AEREHXTFIREK,
% XEEFmEHELS1, 157, 163, 167, 173, 179, 181, 191,
193, 197, 199, 211, 223, 227, 229, 233, 239, #1241, Fh
UMY RIKNEL8,  (IEHA)

ERARAHEIR R _EERZ %

BARRERR, ELENEMHAFR, T2 "WENCIZ "ER2EHRE (A&
SEMERS) . AFXMREE—RIIAENES ERMSIEDLF, XATERIEA
BIECHEGERENTIIFCIZ, 7AT, BENTFERRNES, ZREBEEKK,
BANZEETEXMNIEEERNMF

2*8+7%6=58
7*4+8*8="7
GPT4: 88
IETAEZR 92

XRAGPT- A XA RIAB TIREIZERSIRA. A, RGPT-4 "IE18# "[O]Z 8]
B, PBrAEWEMERS L. i, MNRBAIERREERUTRTE FHETE

UTFREXWERZSD 2116 * 114+ 178 * 157 =7
UFEN—FT T B EZERRXNKRIEN, ETFRENREITSE,
REFSHERENERGE,

WU FIEX8]1-408F, AEMERKATI100%, 1EX|E]1-2008% EHERKAF]90%,

TEXAERBRZ iR

E—EiEE, EXER—OMNE—aIEREER, BIRFE
2o

flan, MRFE—AEZRRERICTER THHMEK", BLrRE—
AELIN R KAV T BB THEER

A, XTRE—HIERIEEALAER, PRUUEARXEIFIRT
EEMAR LEBEE X

(GPT-4 , BAATERNANI) EXABTHEESEIZE
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GPT4:

O] §ERYISF

| heard his voice across the crowd (FREAEBFHEIMHNES
—B %5 | KAV IEE

IEEE. FEMEZE

IR ERIUEEE. FLENEPIRM

R EEs 3,

Crowd the across voice his heard |. (ltA 27T iRFEE, B8
EIEIR)

XiiPH GPT4 X AR, KeERAIZ EHIRE—H.

XEFFHEAT [FUNT—18E] X—EAN—EEEREY, SLERRERMAIEE

RZHE. TIFiciz. BIMEENMMEREEN, ZBEREMTERNT—TRANEOE

&, WMESHEHEEEALBHFLNIER, FHit, ZERBREERZERR

XA, BEFRTERINFLEN & RSt RE s BEERERE. XXRRT KM

KENEHESZENXS!

o BEMES, XEESULEIT —RAMI— RIS FRED TSR, M
MERRARERNAE LESHE, BE2ESHNFFIREREEXARE, OEFK
&, RIFLTERIBRAREE—ETT, ARREBIRERRFNEERIH,

o RESMES, EXEMESR, ARERNRELGNATHIENSG K, MEE
BRI Eureka’BViE, TESESHHFRERAZTERANCIEENAR

NBVEF R, BE—1RESRE, REMARISHEFICR, WEHS—MFHEY
KB E R

. AREEL

I EFGPT-ATE 2 ES MR TR, AENNEGIL [GPT-ATEHESE
SHTURAIEENKFEANIOKFRE] RIHT ZIFEEE. X—45E50penAIBN AT
—. ZIEEWEES], ERENERMSEESETIER, XtRARFEEMENH
EEMES KRR ENNELENAZFBE, FXIREEDTIAREENITETE
FEEEEEEATIHMEASENES, MARRNBARKE,

BIITENZOEKE, GPT-AXET—MEAERNER, WRERTALERS
BERINTE, ZIRMECTHROOERESN (INHIE. ShEHMHIE) , EI/HTIH

(GPT-4 , BAATERNANI) EXABTHEESEIZE
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AR (MIXXFE. EFMED) , URTEBHITHSMES (NHrkk. AT
2. #Eac) .

ZEE— A UKIMNTENAGINRS, TERZSFHEM. TAXHNRG, il

WETETHROUNTE, SEEXAGIRE, NAGIEIILLMAE—EREHE M, KU
R B IR AR R BYLLMPR R R RV BEBVEC TR,

EXAGI

AR, BAMERT —HDIEFEREIIMAEITE N E X ENIESIELRHKIFRGPT-
AMATERE, XNEXIETEEN—LEEAE, WNHE. RRAEMNEBR, EE
HEEMATEN, ©RAIRBIIAEER XL, kA, TR E R
BEATIRGEHEARSENNS, ALRFETEESBARARARRNBEIFNLYER, H
e, BINVFGAXNEXFR X FTEENREZNRE, MERITBAEN—EBNES,
BEAEEEHTHOEIERE X TEE. ALEEMALERASENEMNEXNS
ENEX, EBHEFRE—IPEEERAHFINN, Fla0, LeggflHutteri2E T —NE
EEIMATERSEEYX | BEmE— M IEBEAE ZWFESR I BIFEEN,
AT, XNEXHA—TEEEHBIER SN EEE, RATHRT LT UITE #
ESHEIE BB ERAENEK B R &R N R 5.

Cholletiz BBYE X 5818 7 &I e (A FEEN) MEEM, ZE FEER TN
RIEFREFREER £, HERAIEIR, HEARIEL994FE XBH—NARERS £ 0 M
RS (XUEFELLMA X BIESZ—)

LeggFHutteryy A @A RERI S — MERIEE X2 | — T EEMARREMBIERFIBRY
R, AT, XTEXWMEEREN, AANERIRE—TR—IEEEAREE
BHEENRIIRAE, MEXREATEXF. AXERERKE. XE. REFMRE, *E
— PNARTUEHEREMASERTLUSRIFAE B, 1, XTEXNEZHREFEMAZEH
DEXRRL, IMALREFRITAEHFEEHLFEX,

BABNNEAXFRERAXLEE XFAHER—, BEIBUREEiRM®T X T8
RENEERAE,

BIE AGI Z2B%
GPT4 g Efth LLMs FEESRSSOH A R SIE ¢

o BORE | REBEMAMEAFANBRENZERFD, TAREEREEREM, &EE
KEEL, FMM AL, MRBREENEEERENATEFHBUEL]
W, MRBHREMpromptA—EIARB B FHFIFLI N, LI UAB—MBEE
8. BRRANAREE, FRUEMRAZI. BB ERER RN
i, —MAERRERBNRAE EIRTAHMAE) , FEEARTEIERNE

(GPT-4 , BAATERNANI) EXABTHEESEIZE
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MIHRFEEE, RERH-LEMAIUAT TENEOER. 5—EETE#
FRRRR A AR HRERZ NERBARRTRSR, fliEdirRE RN
ERERIR, W8EREIZE (BHEM plugins) o NFEREATUHRIN, @&
AIXHIT—BMNERE —ERENSE, &a, WENRAREFIIAFP AT
DEEILI TR R —ME MR AR,

« KHBIZIZ : BAIRAE8000token (RFTARETY BEI32K) o B TRES HANIE
17, BATRBERENDERARBEERFFNESL.

o FEMFY [ RERZ BREFTEN TR, —Billgksf, mERBE
B AILUATTIOE, BERSSEIERETRIIERIG, LS RENIIGERE
MEH. EEMNAIR, RATFETRIH,

o ML : FlEN, EHEIFER, ANHERFAEBRBRISTENESINGG, HIEE
BB R EN FAE IR OMBENIHST , ZIRE B ERDER X MEL
HEEMNAERNA, HEe@EdER meta prompts, XELHA R X &R,

o RATAEXIABLXMEBREX @ HITEERAIAXIBES NFEEEureka ideaBJESS AT
BTEM, #REER, ZREEREFECXEREXRES ERMWAE, X
BEREBREX R ERAEXR F R EL,

o BHAE. FIEBRMN—EE  REAMSFEOR. FESEMTER—BHA
&, MEUFRKEDERIECTENAREESINIGEE—, HEESEHA
Y

o HIZRMIEEM | ZARBLIFRILHASENIRMEEREN—LEF/RE, AR
ZMIEENE (NI, HENEHRZRNEEZ) MRITZIR. ZIRBATEHRET
IR EEN—ERI. RlEER.

o JHARBURM | ZARER R X PromptsAIEZR S HEEF RV TT AR B 18R 7]
REFER B, XTIFR@IERA, EPrompt TRERHINFAEEIEFEAENS
DMK, MEAMTRERAZMNEIMESHIERTER, FERENF—
G RIOIEE O

— LR SIREGEENT BFE

o REGNAHNMTIENNTIER, WitHEaS. BEELRRIAENIT.

o —MEFE. BEERAYERZE "RURANS, HET—MRETNA REZ "
fillo XA LAUHREHITRKEIRYIHR . SREHIE, HERE—1TIIFIZIZ
B 7Bt 1BREVGEIHER T —MAUEEEAFIZER, BERAERT
SNERRVE REURIERIR, H EErREBEEL EIREEZHHI8V4E H,

o FEEACIZIFAEMHN—TEER?, BIFEXTEX L, REEAME LR
TREXABIREHN, BEE—THRLELTXHRE,

(GPT-4 , BAATERNANI) EXABTHEESEIZE



o BEBEMATN | BREEMABEIRCFEY], ERARNRXANESERAER
7, MEF. BEENR, RERUBELEMTHNARNSE, BRERBRXME
= EABEZRINF BRI EFZRFUNE S AAME T BN TN T —
MERYE AT

58 I FRAKRBRRETHA?

BHATHGPT-ARMFREERURFH | B ZETCPT-AREMBI T ARIZHNES, B
A RBERAT LUK MNFEISK I S SR ERNEARR, ©IUAHE, It
YAEHER ? HEMR DR ERPNERAN--BE TRERMNAMIEERESREKXE
HHIENES S, EATASRIBIMLEEMR FENEEE 2 XLRFZLLMBYFHH
MBEH—E D, TR T RN EIMINBIERE, BR T HARFE LD, FHER
7 EIRARIBRZ,

XA R SIEEEFTHNLLMsHEEIIM RS (REEER
94[WTB+22]) ., &AM, REMNEA XLLMsgEHMa)@EmIUAIrER, 825 1Ea0#
BEEERE, RE—LnEREERT —LRIMIKR[BEG+22, ABC+22, JSL22], —
TMEEHNRIZ[OCS+2012, AENHIE (THERBHNZHY) BEMEMEESE
. M 0K, LLINTE[OEN+22, ZBB+22, LAG+22] R R INAYARLE, HiE
B AR A ERISEEBNTRNSEY, FHEMNEHMBARSEES. x
FARMEIRE R, IEAXLERIZMAR— Ik, ME, AIUBEENE, BERE
BEREN—ED. EF—TEBEAEL, REENEANIETEGHth—LLora, &
WiEFEARNR/IMEFEEE TEEMER[VBB19], HENXZESEHIEN TRl
&[ES16, BS21],

SRR, EPAGPT-4FATERERKNERMNGIZ—BURERE, X HEEE
ZERATSERMEE,

£X5T, BRSRIER. WRWMREELR, AIUEALRIFE OIAAR,

PS:

o XARK, BERARBETAIEX=0Z2—HNAR, FTAEMEIARR R4
LRERNIRX, 1%1X["] https://arxiv.org/pdf/2303.12712v1.pdf

s XERE—BRETHEHXXHEES, X TRUNMEIERIFEEE, aUEREX
EIME X R
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