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Prompt: A stylish woman walks down a Tokyo street filled with warm glowing neon and animated city sianage, She wears a black leather
jacket, a long red dress, and black boots, and carries a black purse. She wears sunglasses and red lipstick. She walks confidently and casually.
The street is damp and reflective, creating a mirror effect of the colorful lights. Many pedestrians walk about,

https://openai.com/sora
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Charts provided herein are for informational purposes only and should not be relied upon when making any investment decision. Past performance is not indicative of future results. Consumer

None of the above should be taken as investment advice; please see al6z.com/disclosures for more information.
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2. OpenAl ChatGPT
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ChatGPT Plus Upgrade

(1) 22 319

GPT-3.5 only
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How can | help you today?

Design a database schema Suggest fun activities

Write a text message Make a content strategy

Upgrade plan
Get GPT-4, DALL-E, and more

. Jehyun Lee
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Analysis and more
Have an existing plan? See billing help

Need more capabilities? See ChatGPT Enterprise
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ChatGPT 2324|8 7| H|u

Privacy

L2 =¥~ Plus Team VL
HAM $300 fyear
11 71A Free $£20 /monih SZA $30 /month
% 221 014 ALR 7t
GPT-3.5 GPT-3.5 GPT-3.5
At el : Y Ve
e GPT-4 | GPT-4
. \ . /_ ~ L N C
GPT-4 At 2|ét =27} 40 messages/3 ho._gl's _}__1 00 messages/ 3 hours
LY Limited by bandwidth
St oL et Fast Fast
L il & availability \ :
Context Window > 8K 32K 32K

| Opt-out for content used

in training models

Opt-out for content used
in training models

Content not used
for training models

Additional Features

DALL.E 3
Web Browsing (bing)
Data Analysis
Voice Input/output

DALL.E 3
Web Browsing (bing)
Data Analysis
Voice Input/output
Team data management
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95% Confidence ~ tcomparedlo <] don’( know”
Mean accuracy  Interval (low, hi) control (p-value)  assignmenls
Control (deliberately bad model) 86% 83%—90% - 36%
GPT-3 Small 76% 72%-80% 3.9 (2¢e4) 4.9%
GPT-3 Medium 61% 58%—65% 10.3 (7e-21) 6.0%
GPT-3 Large 68% 64%—12% 7.3 (3e-11) 8.7%
GPT-3 XL 62% 59%—65% 10.7 (1e-19) 7.5%
GPT-32.7B 62% 58%—65% 10.4 (5¢-19) 7.1%
GPT-36.7B 60% 56%—63% 11.2 (3e-21) 6.2%
GPT-3 13B 55% 52%—58% 15.3 (1e-32) 1.1%
GPI-3 1758 32% 49%-54% 16.9 (1e-34) 7.8%

Table 3.11: Human accuracy in identifying whether short (~200 word) news articles are model generated. We
{ind that human accuracy (measured by the ratio of correct assignments (o non-neulral assignmenis) ranges from 86%
on the control model to 52% on GPT-3 175B. This table compares mean accuracy between five different modeis, and
shows the results of a two-sample T-Test for the difference in mean accuracy between eachmodel and the control model
(an unconditional GPT-3 Small model with increased output randomness).

77

Al

Setting 2D+ —2D- 3D+ 2D- 4D+ 4D= 5D+ 5D-) 2Dx  \IDC
GPT-3 Zero-shot 769 580 242 483 40 7T 0. 08198 938

GPI1-3 One-shot 996 — 864 655 787 144G 1406 35 38 274 143
GPT-3 Few-shot . 100.0 969 804 942 255 268 9.3 99 292 213

Context —* ' Q: What is i7 minns 147

A:

Target Completion — 3

Figure (;.43: Formatted dataset example for Arithmetic 2D-

Context — Q: What is 98 plus 457

A:

Target Completion — 143

Figure G.44: Formatted dataset example for Arithmetic 2D+

https://arxiv.org/abs/2005.14165, Y2 @ ETRI/ FEI{AHA, HelloDD 2MSEH (3/13) FHAIR 22U
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Poor English input: I eated the purple berries.
Good English output: I ate the purple berries.
Poor Enmglish input: Thank you for picking me as your designer. 1I’d appreciate it.

Good English output:
Poor English input:

Thank you for choosing me as your designer. 1 appreciate it.
The mentioned changes have done. or I did the-dlteration that you

requested. or I changed things you wanted and did the modificatidms:
Good English output: The requested changes have been made.| or I made the alieration that you
requested. or I changed things you wanted and made the modifications.

Poor English input:
Good English output:

I'd be more than happy to"work with jou in anotiier projeat.
I’d be woia Suan happy to work with you op zsotler prajenct.

Poor English input:. Pleas¢ provide me with a'short-biiel of the design ysu’re lonking for and
that’d be njice If you could shars sowe eramples or project you did before

food English output: Please preovide me with a brief description of the design you're
looking rer zud that would be niis if you could share srme examples or projects you have
done betore.

Poor English-input:
Good English ouSput:

The-patient was died.
The patient died.

We think that-ieslie likes| ourselves.
We think that Leslis lilkeu us.

Poor Eaglish input:
Good English outpuv:

Zziv-shot Org-shot

Few-shot

175B Params

Natural Language

60 Prompt

Accuracy (%)

13B Params

i — e

e 1.3B Params

Number of Examples in Context (K)
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Few-shot prompiing abilities

Addivion /subiraction (2 digit)
Additlon/subtractica (4-5 digit)

MMLU Benchmark (57 topie avg.)
Toxicity elassificatico (CvIlComments)
Truthfuniness (Trithfel GGA)

MMLU Benchmark (26 topics}
Grounded conceptual mappings

MMLU Benchmark (31} tapics)

Word in Context (VWiC') benchimark
Masey BIC-Bench tasks {gee Appendic E)

Emergent-scale

Augmeited prompting abilitizs

a

- & & & @

instimetion f;\!l;iug (fnetuning)
Scratehipad: 8-digit addition (finetuning)
Using open-book knowledge for fact checking
Chain-of-thought: Math word problems
Chain-of-thought: StrategyQA
Differentiable search index

Sell-consistency decoding

Leveraging explanations in prompting

* Least-to-most prompting
* Zero-shot chain-of-thought reasoning

-

Calibration via P(True)
Multilingual chain-of-thought reasoning
Ask me anything prompting

Train. FLOPs Params. Modei Reforence
2.3E+322 138 GPT-2.  Brown et al. (2020)
II1E+23 1758
J.1E+23 1758 GPT-3 | Hendrycks et al. (2021a)
1.3E+22 7AB_ Gopher. Rae e) al. (2021)
5.0E+323 25013
5.0E+23 230k
31523 1758~ GPT-3  Patel & Pavlick (2022)
5.0E+23 TOB Chinchilla Hoffmann et al. (2022)
25E4+24 540B PalM Chowdhery et al. (2022)
Many Many Many BIG-Bench (2022)
1.3E+23 638 FLAN  Wei et al. (2022a)
B.O9E+19 400 LaMDA  Nye et al. (2021)
1.3E+22 7.1B Gopher  Rae et al. (2021)
1.3E+23 G318 LaMDA  Wei et al. (2022b)
2.9E+23 628 PalLM  Chowdhery et al. (2022)
3.3E+22 118 T5 Tay et al. (2022h)
1.3E+23 G35 LaMDA  Wang et al. (2022b)
5.0E+23 280B Gopher  Lampinen et al. (2022)
3.1E+23 1758 GPT-3  Zhou et al. (2022)
3.1E+23 1758 GPT-3  Kojima et al. (2022)
2.6E+23 52B  Anthropic Kadavath et al. (2022)
29E+23 628 PaLM  Shi et al. (2022)
14E+22 6B EleutherAl Arora et al. (2022)

Wei, Jason: Tay, Yi; Bommasani, Rishi: Raffel, Colin: Zoph, Barret; Borgeaud, Sebastian: Yogatama, Dani; Bosma, Maarten: Zhou, Denny; Metzler, Donald: Chi, Ed H.: Hashimoto, Tatsunori; Vinyals, Oriol;
Liang, Percy: Dean, Jeff: Fedus, William}, "Emergent Abilities of Large Language Models", Transactions on Machine Learning Research; arXiv:2206.07682; (2022), URL: https://arxiv.ora/fabs/2206 07682
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Table 9a. U.S. Macroeconomic Indicators and CO2 Emissions
U.S. Energy Information Administration | Short-Term Energy Outlook - December 2023
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The "Short-Term Energy Outlook - December 2023" document provides detailed data on CO2
emissions by source for the period from Q12022 to Q4 2023. Here's a summary of the CO2

emissions in million metric tons for each source:

1. Petroleum CO2 Emissions:

* 2022: O1(557), Q2 (559), Q3 (569), Q4 (564)

* 2023:(Q1(548), Q2 (563), Q3 (573), Q4 (569)

* Total for 2022 (2249) and 2023 (2252, 2256 projected)
. Natural Gas CO2 Emissicns:

* 2022: O1(5089), Q2 (372), Q3 (402), Q4 (4E9)

* 2022:GQi(501), Q2 (383), Q3 (421). @4 (464)

* Totalfor 2022 (1742) and 2023 (1768, 1771 projected)

. Coal CO2 Ernissions:

o]

(€]

= 2022: 01 (245), Q2 (216), Q3 (265), Q4. (2i3)
* 2023:Q1(187), Q2 {168), Q3 (231), Q4 (188)
* Total for 2022 (939) and 2022 (¥T4, 718 piojected)
4. Total Energy COZ2 Emissions:
* 2022: Q1 (1314), Q2 (1150). (33 (1229}, Q4 (1236)
* 2023:Q1 (1228), Q2 (118}, Q3 (1227), 04 (1223}
* Total for 2099 (49241) and 2023 (48005, 4754 projected)

This data reflects changes in CO2 emissions from different energy sources over the specified time

period [17].
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This US lawyer used ChatGPT to research a legal brief
with embarrassing results. We could all learn from his
error

ABC KN /By Damien Carrick and Sophie Kesteven for the Law Keport, with additional reporting from Reuters.

Posted Sat 24 Jun 2023 at 10:15am

A Mew York-based lawyer has been fined after he misused the artificial intelligence
chatbot, ChatGPT, relying on it for research for a personal injury case.

Last week Steven A. Schwartz, fellow lawyer Peter LoDuca and law firm Levidow, Levidow
& Oberman, were fined US$5,000 (AU$7,485) for submitting fake citations in a court filing.

hitps:/fwww.abc.net.au/news/2023-06-24/us-lawyer-uses-chatgpt-tc-research-case-with-embarrassing-result/ 102490068
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Prompt Engineering

Prompt Instruction Cheat Sheet

Content of the Instruction Task of this Component Dos (exemplary) xemplary] l

Bot Persona

User persona

Verb

Output format

tenoth, lzvel of detail

Toiiaiity

Edge cases

Whitelist conversation topics

Define a behavior with many individual facets in
just a few words or ...

.... fora story driven interaction with an NPC or
avatar, define a bot persona with a backstory
that makes the bot's behaviar miare extiting and
interzcuve Provice names, date;, placasin the
story.

Sziine the leval of detul, complexity. raquired
knowledge cf the recipient ina few woras

Define the :ask. To "answer" is not the task,
because the model will always respond.

Define the axact ror nat of the vuty ut

Dexcribe: the output fermat and number of
eiements

Define the style, the way the model should
convey the message

Define responses for special situations: Model
has no information ... does not understand the
question ... if the user gets aggressive, toxic ...

Define all the topics the model can talk about,
not the other way round (list forbidden topics)

Act as a sensitive elderly psycho'herznist ... as a
patient sunport staff ... as 2 professiorial
journalist ... as a car in lnve with its difver

vou are Selina Biand, a 27 year old gunslinger
who last her family ia a bangit raidd on their
farm. You t-avel with your horse Ab2ddon
through New Mexico and try 12 finid the guys
who ki'led your lovea ones -

Explain it like 12 sorheone with an MScin
software engineering ... like to a 5-year-old
child

Summarize, list, ask ciassify, explain, format,
xtraci, trarslate to'Spanish .

A list ot steps, a formuia, nvthsii code, a JSON, a
aumbey, a rerise, [you can define the output
format in a separate section as well]

Up to 3 sentences ... 10 examples with product
name and price

Empathetic, confident, aggressive, moaning,
sarcastic, witty, stuttering

If you can't answer the question based on the
provided context, tell the user you can't ...

Discuss only the operation of the coffee
machines of the manufacturer XYZ and talk
about coffee culture. Friendly refuse to chaton
something else.

Act a5 a halpful &)

Answer thouser ...

Answer tiie question, give me, ...

Answer, text

Short, few, detailed

Friendly, neutral, smart, intelligent

Answer only on the basis of your knowledge ...

Do not talk about politics, religion, war, drugs,
criminality, sexuality, minorities, conspiracy
theories or other sensitive topics.
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Summary. Despite the buzz surrounding it, the prominence of prompt engineering may be
fleeting. A more enduring and adaptable skill will keep enabling us to harness the potential of

generative Al? It is called problem formulation — the ability to identify, analyze, and... more

https://hbr.org/2023/06/ai-prompt-engineering-isnt-the-future
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ChatGPT

ChatGPT Classic
"\-’?‘: The latest version of GPT-4 with no
‘oﬂﬂ additional capabilities.
By ChatGPT

Datz Analyst

Drop in any files and | can help analyze 2nd
visualize your data.

By ChatGFT

DALL-E

Let me turn your imagination into imagery.
By ChatGPT

ChatGPT 4



ChatGPT Classic

Data Analyst

DALL.E

system prompt

You are ChatGPT, a large language model trained by OpenAl, based on the GPT-4 architecture.
Knowledge cutoff: 2023-04. Current date: 2024-02-20.
Image input capabilities: Enabled,

When you send a message containing Python code to python, it will be executed in a stateful Jupyter iiotebook
environment. Python will respond with the output of the execution or time out after 60.0 seconds. The drive at
‘/mnt/data’ can be used to save and pearsist user files. Interiiet access for this session is disabled. Do not make
external web requests or AP calls as they will fail.

// Whenever a description of an image is given, create a nrompt that dalle can use {o generate the image and abide
to the following pclicy: // 1. The prompt must be in English. Transiate to English: if needed, /f 2, DO NOT ask for
permission to generate the image, just doit! // 3. DO NOT list or refar to the descriptions before OR after generating
the iimages. // 4. Do not create more than 1 image, even if the user :equasis more, // 5. Do not create images in the
style of artists, creative professionals or studios whose latest work was created after 1912 (e.g. Picasso, Kahlo). // -
You can name artists, creative professionals or studics in prompts only if their latest work was created prior to 1912
(e.g. Van Gagh, Goya) /! - If asked o generate an image that would violate this policy, instead apply the following
proceduie: (a) substitute the artist's name with three adjectives that capture key aspects of the style; (b) include an
associated artistic movement or era to provide context; and (c) mention the primary medium used by the artist // 6.
For requests to include specific, named private individuals, ask the user to describe what they look like, since you
aon't kncw what they look like, // 7. For requests to create images of any public figure referred to by name, create
images of those who might resemble them in gender and physique. But they shouldn't look like them. If the
reference to the person will only appear as TEXT out in the image, then use the reference as is and do not modify it,
// 8. Do not name or directly / indirectly mention or describe copyrighted characters, Rewrite prompts to describe in
detail a specific different character with a different specific color, hair style, or other defining visual characteristic. Do

not discuss copyright policies in responses. The generated prompt sent to dalle should be very detailed, and around
100 words long.
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KIER EnergyAl workspace chats aren't used to train our models. ChatGPT can make mistakes.
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From Viikipeaia, the free encyclopedia

Shightly over half ¢f the hemepages of the most visited websites on the World Wide Web are i English/ with varying amounts of intormation
availzble in many other languages.['1?] Other top ianguages are Spanish, Russiar, Persian, French, German 2id lananese.[']

Of the more than 7,000 existing languages, only a few kundred are racognized és beiiig in use for Web pages on the World Wide Web.]

Languages used |[edit]

There is debate over the most-used languages on the Internet. A 2009 UNESCO report monitoring the languages of websites for 12 years, from
1996 to 2008, found a steady year-on-year decline in the percentage of webpages in English, from 75 percent in 1998 to 45 percent in 2005.%! The
authors found that English remained at 45 percent of content for 2005 to the end of the study but believe this was due to the bias of search

engines indexing more English-language content rather than a true stabilization of the percentage of content in English on the World Wide Web.[?]

The number of non-English web pages is rapidly expanding. The use of English online increased by around 281 percent from 2001 to 2011, a lower
rate of growth than that of Spanish (743 percent), Chinese (1,277 percent), Russian (1,826 percent) or Arabic (2,501 percent) over the same
period./]

According to a 2000 study, the international auxiliary language Esperanto ranked 40 out of all languages in search engine queries, also ranking 27
out of all languages that rely on the Latin script.l”]

https://en.wikipedia.org/wiki/Languages_used_on_the_|nternet
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ChatGPT
A sma;it factory represents a leap forward from traditional automation to a fully conrected aind
flexible system. It's a concept central to the Fourth Industrial Revolution, or Industry 4.0 Here are

the key elernerits of a smart factory:

Automation and Robotics: A high leve! of autornation vith advanced rcbotics, whizre machines

perform tasks autonomsusly or a¢sist huinans; in performing 1asks more eificiently.

. Internet of Things (IcT): Devices ard machinery are ir terzonnecied, sharing data in real-time.

This conr.ectivity :2nables more efficient monitoring and management of the production
processes.

Data Analyvics and Atrtificial Intelligence (Al): The massive amounts of data generated by loT
devices are analyzed using Al and machine learning. This analysis can lead to insights for
optimizing processes, predictive maintenance, and improving product quality.

Digital Integration: In a smart factory, all aspects of the manufacturing process - from supply
chain and design to production, distribution, and even after-sales services - are digitally

connected and integrated.

. Cybersecurity: Given the reliance on digital technologies and data, smart factories place a strong

emphasis on cybersecurity to protect thei |, zrations from digital threats.

Customization and Flexibility: Smart factories are capable of more flexible and efficient
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A ¢mart f2ctory, integra! to the fourth ind ustrial revolution or Industry 4.0, is a highly digitized and
interconnacted mroductinn facility that incorporates advanced manufacturing technologies. This
concept, still evolving, represents a significant transformation in the manufacturing industry,

aiming to create more efficient, automated, and intelligent production processes.

Key Characteristics of a Smart Factory:

kS

Digitized Manufacturing: Smart factories are digitized facilities where connected devices,
machinery, and production systems continuously collect and share data. This data is used to

make informed decisions for process improvement and issue resolution (7).

N

. Integration and Learning: Unlike traditional factories, where automated processes operate in
isolation, smart factories integrate machines, people, and big data into a single, digitally
connected ecosystem. They are capable of learning from experience, interpreting data, and
implementing automated processes. This continuous improvement allows for self-correction and
self-optimization (7).

Visibility, C tivity, and Aut

(<]

y: Smart factories feature extensive use of 0T (Internet of
Things) sensors and devices, providing visibility into machine conditions and factory processes.
This interconnectedness enables factories to operate with minimal human intervention, adapting

in near real-time to optimize production* {,
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They went hunting for fossil fuels. What they
found could help save the worid

By Laura Paddison, CNN
@ 6 minute read - Published 1:00-A% EDT, Sun October 29, 2023

https://edition.cnn.com/2023/10/29/climatefwhite-hydrogen-fossil-fuels-climatefindex.html

{CNN) — When two scientists went looking for fossil fuels beneath the ground of
northeastern Francg, they did not expect to discover something whicl. could
supercharge the effort to tackle the climate crigis.

Jacques Fironon-and Phiiiipe De Donato, both directcis of research at France’s
National Centre of Sciertific Pesearch, werz assessing the amount of methane in the
subscile ¢f tne Lorraine rniniig basin using a “waorld first” specialized probe, able to
aralyze gases dissolvad in the water of rock formations deep underground.

A couple of hundred meters down, the probe found low concentrations of hydrogen.
“This was not a real surprise for us,” Pironon told CNN; it's common to find small
amounts near the surface of a borehole. But as the probe went deeper, the
concentration ticked up. At 1,100 meters down it was 14%, at 1,250 meters it was
20%.

This was surprising, Pironon said. It indicated the presence of a large reservoir of
hydrogen beneath. They ran calculations and estimated the deposit could contain
between 6 million and 250 million metric tons of hydrogen.

That could make it one of the largest deposits of “white hydrogen” ever discovered,
Pironon said. The find has helped fuel an already feverish interest in the gas.

|u “
»

White hydrogen - also referred to as “natural,” “gold” or “geologic” hydrogen - Is
naturally produced or present in the Earth’s crust and has become something of a
climate holy grail.
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Figure 2. Humans’ and Al's mean scores (average of all responses within each trial) and max scores (the highest
scoring response within each trial) as revealed by sematic distance analysis (A, B) and human subjective ratings
(C,D).

https://doi.org/10.1038/s41598-023-40858-3

g Dongsoo Lee e
21MZH-Q

MR RS nature = 210 A S0| SHZ = QI L|CE "Best hurnans siill outperform artificial
intelligence in a creative divergent thinking task”

httpsy//www.nature.com/articles,/s41598-023-40858-3

HeiEE Solfs =0 O E taskOlM AZHEF QIzhs ZHEAl F O g3, CHot 2 0 9] A= ot

CLE017/58 AlEL} OFA &2 SojLf k2 erLCY,

conclusionQ) S5 =820t SFL|CH

Conclusions

The study provides insights inio the relaticnship between human and machine creativity. The
results suggest that Al has reached at ieast the same level, or even surpassed, the average
human's akility ta generate ideas in the most wypicai test of creative thinking (AUT). Although Al
cnatbots on avearage outperforr humans, the best humans can still compete with them. However,
the Al tachnalogy is rapidly developing and the results may be different after half year. On basis
of the present study, the clearest weakness in humans' performance lies in the relatively high
proportion of poor-quality ideas, which were absent in chatbots’ responses. This weakness may
be due to normal variations in human performance, including failures in associative and executive
processes, as well as motivational factors. It should be noted that creativity is a multifaceted
phenomenon, and we have focused here only on performance in the most used task (AUT)
measuring divergent thinking.
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Chain-of-Thought

* Nov, 2022.

No. Category Zero-shot CoT Trigger Prompt Accuracy
| APE .Le.t’s WOIK thls m}t in‘! a step by qs!ep way to 82.0
be sure we have the right answer.

2 Human-Designed  Let’s think step by step. (*1] 78.7
3 First, (*2) 711.3
4 Let’s think about this logically. 74.5
p Let’s solve this probiem by splitting it into 79 9
= steps. (¥3) :
6 Let’s be realistic and think step by step. 70.8
T Let’s think like a detective step by step. 70.3
8 Let’s think 57.5
9 Before we dive into the answer, 35,7
10 The answer is after the proof. 45.7
- (Zero-shot) 17.7




* Sep. 2023.

Chain-of-Thought

Acc

so0gle DeepMind. 2309.03409.pdf (arxiv.org

Scorer Optimizer / Instruction Top instruction
Source position
R i R G g, 1, B e O e S A ¥, P
PalLM 2-L (Kojima et al., A_begin Let’s thisix step by step. 71.8
2022)
PalM 2-L (Zhou et al., A_begin Lei's work this out in a step by step way to be sure we have the 588
2022h) righi answer.
PaLM 2#L A_begin Let’s solve the problem:. 60.8
PalLM 2-L A _begin (emply string) 34.0
text=pison- /(Kojunaet al., Q_begin Let's think step by siep, 64.4
2022)
text=bison (Zhou et al., Q_begin Let’s work this out i a sicp Dy step way to be sure we have the  65.6
2022b) right answer.
text=bison (Q_begin Let's solve the problem. 59.1
text~<bisan Q_begin (empty string) 56.8
E A
BalM 2-L PalLM A_begin Take a deep breath and work on this problem step-by-step. 80.2
2=L=1IT
PalM 2-L PalM 2-L A_begin Break this down. 79.9
PalM 2-L gpt-3.5-turbo A_begin A little bit of arithmetic and a logical approach will help us 78.5
quickly arrive at the solution to this problem.
PalLM 2-L gpt-4 A_begin Let’s combine our numerical command and clear thinking to ~ 74.5
quickly and accurately decipher the answer.
text-bison PaLM Q_begin Let’s work together to solve math word problems! First, we will  64.4
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* Coscientist

- A 7S, A 28,
23 43, 3 49 2453

Article

Autonomous chemical rescarch with large
language models

https://dsiorg/10103R £ 5i086-023-06792-%  Daniil 2. saoiko', Fobert MacKnight', Be:: ¥!:6% & Gahe Gomas ™1

Received: 20 Arnl 2023

Transformer-based large l: nguage models are making significantstrides invarious
fields, such as natural language processing'~, binlogy’, chemistry® and comnuter
programming" ", Here, we show the developmentand capabilities of Coscientize, an
artificial intelligence system driven by GHT-4 that autone.nously designz. plansand
performs complex experiiments by incorp orating large ian zuase moacls empowered
by toolssurhisinternet ao2 documeniation search, coc'e execution imd experimental
automation. Zoscientist showcases its rotential for aceeieraing research azross i
diversc tasks, ‘n-luding che successt.i reaction optimizat'on of palladium-catalysed
crass-coupaings, while exhibiing acvanced capabilities fou (semi-)autonomous
experimeial des’gn and execuvoan. Qur findings demonerate the versatility, efficacy
ard exolamaoility of astificial iatel igzace syste:as like Coscientist in advancing
cesearch.

Accepted: 27 October 2023

Published online: 20 Decer iber 2003

Open access

|® Check for updats

https://doi.org/10.1038/s41586-023-06792-0

sSX= 1%

a 1 Tre module does not use LLMs
Input prompt from scientist . Tha madu'e uses LLMs
Coinmand used by LLM
I Coscientist = — e
Google
Search 4P| GOOGLE — _ Physical world
Y=l | rardware
Web searcher GOOCLF F <— EXPERIMENT - Automation I.-- > Cloud laboratory
— —_— * Liquid handler
Internet BROWSE ,’ AN * Manual )
PYTHOM DOCUMENTATION experimentation
= . ) pmr = Docs index
Docker Code |- _— = Retrieval and Hardware API
|
Performed experiments Searching for -- Performirg Generating - Controlling a liquid handler
to validate the acent organic syntheses crass-couoling reactions SLL code for - Using a liquid handler and
online - Dptimizing reaction a cloud UV-Vis together
conditions laboratory
[

Heater-shaker
module

Token

Agent settings

Fig.1|Thesystem’sarchitecture.a, Coscientistis composed of multiple

modules that exchange messages. Boxes with blue background represent LLM
modules, the Planner module isshowningreen, and the input promptisinred.
White boxes represent modules thatdo notuse LLMs. b, Types of experiments

Liquid handler’s
pipettes

Laptop, accessing
a web server with
deployed Coscientist

performed to demonstrate the capabilities when using individual modules or
their combinations. ¢, Image of the experimental setup with aliquid handler.
UV-Vis, ultraviolet visible.
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Photovoltaic Module Research
Trends: An In-depth Analysis

Abstract

Photovoltaic (PV) module research is instrumental in the ongoing
advancements that are transforming the use of solar energy, known as the
most abundant and cleanest renewable energy source globally. It provides
insights into improving PV technology’s efficiency, cost-effectiveness, and
sustainability, contributing to worldwide efforts towards sustainable energy
transition and climate change mitigation. This report provides a scholaily
examination of global trends in photovoltzic module research, drawing from
multiple studies and reports from irdustry leaders, academic journels, and
research institutisas.

Introduction

Photovoltaic technology werks by converting tiie energy stored in photons
from sunlight intu electricit'. Er hancements in the opuration and cost of PV
modules are increasingly bringing solar energy to the mainstream market.
The research and develegiment of PV modules have exhibited significant
growth over the last dec=des, gquided by the incrzasing ylohal demand for
renewable sources of energy and constant eTorts towarde Zccarbonize tion
of the energy sector.

General Sigunificance of Photovoltaics

The global photoveltaic market has been experiencr.o = substantial surge,
intending to replace fossi! fuels as the primary source of electricity. It's the
fastest-growing form of energy generation technology worldwide, and its
potential for promoting a low-carbon future is widely acknowledged (IEA-
PVPS Trends, 2022). As sources cite, the global PV installed capacity
currently surpasses 1.2 terawatts and is assumed to reach around 75
terawatts by 2050 (The Guardian, 2023).

Photovoltaic Module Research
Trends: A Comprehensive
Overview

Photovoltaic technrlegy, a crucial component of reneveaabls energy sources,

as Deen at the center of scient fic and techrological advancemen:s aiming
to enhance energy efficiency anc explore eco-friendly a ternatives to fossil
fuels, thus contributing to adidressing the imparative issue of climatz
change. This comprehensiva report explores recent trencs ard
developrients in pbotovoitaic module research, drawing irsights from a
collection of credinle sources.

Declining Use of Silver in Solar Cells

One of the significant transformations in photoveitaic medile research is the
reduction in silver use. The silver usage in solar ce!ls experienzed a.decline
of about 70% since 2010. This reduction poues a challenge to recycling
economy. as the va,uahle metal corten! heavily infinences the worth of
recycled modules (Jager-Walaau, 20621).

Shift Towards Thinner Silicon Wafers

rnotovoltaic inodules are transitioning toward thinner silicon wafer usage,
resulting in less silicon per module. While this reduces costs and material
use, it increases the likelihood of cell cracking and lowers the chances of
recovering intact cells during recycling. In effect, the shift to thinner silicon
wafers impacts both the durability and the recycling potential of
photovoltaic modules.

Use of Lead-Free Solder and Conductive
Adhesives

Another key focus of current research is in the utilization of lead-free solder
or electrically conductive adhesives in module design. The transition from

Current Status of Photovoltaic
Module Development

Photove!taic module development has experienced extensive growth,
innovative advancements, 2rd numerous demandirg challenges. Today, the
progress in this field is influenced by global trade ivsues, manuractuving
compiexities, and various strategies adopted by industiy players to address
these barriers. This report will providz an in-depth analysis of the current
status of photovoltaic modu'e developraent, examining various influantial
factors and potciutial future trends.

CGlobzl Module Supplier Landscape

There are curvently 50 to 60 module suppliers who account for at least 98%
of the global supply. The rest is distributed across 50-plus companies
(DataForma, 2022). Despite this high number, less than half of the top 50-60
module suppliers manufacture their own solar cells, making module
procurement a challenging task due to the complexity in supplier
relationships. A small fraction of leading module suppliers - JinkoSolar, JA
Solar, and LONGi Solar - produce a high proportion of their own cells and
stand out in terms of wafer and cell manufacturing.

These companies, however, do not produce their own polysilicon. A majority
of the wafers are made in China, with some capacity in Malaysia and
Vietnam (PV Tech, 2022). Consequently, the wafer production world map is
heavily skewed towards the Asia Pacific region, with very few contributions
from other areas. This makes the industry more susceptible to regional
instability or unilateral policy changes.

Trade-Related Challenges

Trade issues have emerged as a significant hurdle in the pursuit of a globally
diversified manufacturing footprint. These trade barriers, such as anti-
dumping and countervailing duties, Section 201 tariffs, and possible
implementation of the AntiCirc legislation in the U.S., deter companies from
diversifying their manufacturing footprints. For instance, procuring modules
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Featured

Curated top picks from this week

Trending

Whimsicai Diagrams
Explains end visualizzs concepts

with fleweharts, mindmags and
sequence ciagrame.

Bywhimsicai.com

GolfGPT

Your expert caddy for hole-specific
golf strategies.

By justben.fyi

Most popular GPTs by our community

¥l
i &y

image generator
A GPT specialized in generating and

refining images with a mix of professicnal

and friandhrtana imana sanaradar

Prograinming  Education  Lifestyle

Artful Greeting Al
Cards

Customisable themed greeting
cards with text.

By Juan Arkani

Drawn to Style

| transform drawings into artistic
styles, and describe them.

By UMESH N

Canva

Effortlessly design anything: presentations,
logos, social media posts and more.
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KIER EnergyAl workspace chats aren't used to train our models. ChatGPT can make mistakes.
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5] nttpsy/chat.openai.cam/gpts AV

GPTs

Discover and create custom versions of ChatGPT that combine instructions, extra
knowledge, and any combination of skills.

w % - O

@ © MO B wmats x|+

&

L]

[ 21 https:;//chat.openai.com/gpts Ay 3 r——g=

-—\-Iu

GFTs

Digcover and cieate custom vzisions of ChatGPT that combire instructions, extra
knowledge, and any combination of skills.
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Q. diagram Pl O dizgram
s, o — — Search Results
. s o . 7 = 5 : Diagram Genius
TepPicks DALLE  Writina . Productivity Research&Aralysis | Programmiing  Ecucationy  Lifest,
Createsigrams, dawehaifs, nyndmAps ard mare
Ry siagrigenivieom O SK+
Diagram
2
Featured @) Creat=isual # aarams, aw-charss. mind mims. ~rachemes for everything: articles..

Curaveriton-picks from this week

Woitram
Accees computativr, math, curated knowledge & real-time data from Wolfram|A'pas anc Wolfran
Language: from the makers of Mathematica.

By wolfram.com

Towert o inte lifalive speech wara Flevanl - hs (limited o 1,300 ~Raramrers)

I ' Zleven..ak:s Text 7o Speach

By Ammaar lesh

Whimsical Diagrams

Explains and visualizes concepts with flowcharts, mindmaps and sequence diagrams.

By whimsizal.com

Consensus

Your Al Reszacch Assistant. Search 2000 academic papers from Consensus, get science-bas=d answers,
and draft content with accurate citations.

By corser susapp

‘ Ty Meteiorce D ik

Diagram Crzator [UPDATED]
‘%Eé =xpert in transtorming ideas into professioral diagrams
Jy Johnathan O 1K+

Whimsical Diagrams
Explains and visualizes conczols with lowchar bs, mindimaps and sequence diagra..

3y whirnsical.corn O 100K+

In-Chat UML Diagram Visualizer
@ crezta and visualize UML diagrame in-chat with PlantUML.
By Emanuclc rossctti O 1K1

UML state diagram generator
Thizisan IMI srate diagram generator. It generates code for a UM diagram ofya..
3y Mikola] Blangiewicz C 800+

Drawlo Diagram Helper
Generates precise Draw.io diagram code
3y Faton Begiri O 500+

Flow Diagram Producer
Speaalizes in precise flow diagrams.,
uslduke ) 500+

By eal
%—@ ER Diagram Artist
= 5y Denice Elouise {9001

IT Architecture Diagram Generator
Tncraare [T Archirectire diagram for the reqiirement given

SALIL DAL oo
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“~ G o [ nttps//chatopenai.com/o/g vi2kaiMON whimsical diagrams.. 2 AY % a3 wm

@  Whimsical Diagrams

° You

Generate 2 detailed mindmap of new and renewakle energy

o|= o4 I I
Q Whimsical Diagrams ﬂZH*OHO'II L-I 2I ul- I_I— = EE-AO.I 1 A
o Talked to whimsical.com v
I've created = detailed mind map to illustraie the various zspects of new znd renewzble =rerpy. This

format halps in organizing and v zualizing the divarse sources and teshinclog es in this field.

~— Platavalizic Systems

1Y WA CHREE Yk

Solar Snergy ==
/ — Resiuzntial Sular Panels

/ Solar Farms

= tnzhore Wird Fzrms.

—= Solc~ Therinal Power

Wind Energy —4— — Dfishore Wind Turb nes

Small-scale Wind Syztems

— Large-scalz Hydrerlectiic Tains

/ = Fydrooower ﬂé — Run=uithe-rier Sys'ems
I‘/

M 5
New and Renewzkle Eneray Kicro dydmpowe:

\\ \

~— Geotherine | Pavier Miants

= Zeolheimal Energy = ‘é\—

N Fnhanced Genthermal Systems

v Source Heat Pumps

Biotuels (e g., Etharal, Eiodiesel)
Biomass Energy Biogas

Woad ang Agricultural Fesicues
Tidal and Wava Cnscgy
Emerging Technologies

Fydrogen Fue! Cells

Thermachemical Energy Storage

@ D 0O ‘ hat(s91 - Whimsical Diagrams x| B Mew and Kenewzble knergy Min: X | = -
G m

(21 https;//whimsical.com/new and renewable energy-mind ma,. Hi A < a3 [HN] 2 m Ve

<3 Whimsical £ ew and Renewable Energy Mind Map

~ Photoveltaic Systems

Solar Thermal Power
-~ Solar Enargy
/ Residential Solar Panels
Solar Faums
Dnshore Wir.d Farris
= Wind Energy = O%fshare Wind Turbines
e
Small-scale Wind Systems

[/

Large-scale Hydroelectric Dams
/_ Hydropower —{ Ruri-oi-lhe-river Syslams

New and Renewable Energy MIEr Hydeapawer

Thermochemical Energy Storage

View or edit this diagram in Whimsical. +

[ a)

@ I/essage Whimsical Diagrams...

1 Newversion of GPT avallable - Cortinue chatting tc use the cld version, or Starta new chat for the latestversion.

\\ — Geolhermal Power Flanls
Geothermal Energy Ground Source Heat Pumps
Enhanced Geothermal Systems
Biofuels (e g., Elhanol, Biodiesal)
Biomass Energy Biogas
Woad and Agricultural Residues
Tidal and Wave Energy
Emerging Technologiss Hydregen Fuel Cells
=
o

M - B% + ?
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Whimsical Diagrams v

° You

Create a mind map using the following information.

________________ ZH| Z|Al0] 2] 212 L2 7|4l OIQIE
1 supervised Learning NEtPS:/fscikit-leamn,org/stable/supervised_lear

1. Linear Models

Do net omit the item.

111. Ordinary Least Squares

11.2. Ridge regression and classification
113. Lasso

114. Multi-task Lasso

115. Elastic-Net

116. Mulii-task Elastic-Net

117 Lea=t Angle Regre:sior.

11.8.LARS Lasso

11.9. Orthogorai iatching Prirsuit (Q14P)

2EA ]|
iiny,himl

@ @ O ChatGPT - Whimsical Diagrams X | - 2 @ @ M [E CchatGPT - Whimsical Diagrams X | = \
) httpsy//chat.openai.com/g/g-vi2kaiMON-whimsical-diagrams... @AY % a3 = % o https://chat.openai.com/g/g-vI2kaiMIN-whimsica!-diagrams.. & A" 3 = 2

Whimsical Diagrams ~

13, K2l riage regressior
<nf2

e, Whi'nsical Diagrams

# Taiked to whimsical.com v

Fere is amind map tt at meticulousiv cartures tiie details of supervised learning techniques, as per
your request This min 1 map organizas the varicus components under the umbrella of supervised

learning, offeriiia 2 comprehensive visual representation of the topic.

Qrdinary Least Sauares

= Ridon regressian ant elassication
Laser

= Miiiitask Lassn

Elastic-Nel

1.110. Bayesian R2gres sion

44

‘Logistic regrzssion

1112. Gereralized Linezr Wiodels

1113. Stochastic Gradient Descent - SGD

'114. Perceptron

1115. Passive Aggressive Algorithms

11165. Robustness regression: outli=rs and modeling errors

1117. Quantile Regreszicn

1118. Polynomial regress.on extendiiia linear models with basis functiors
1.2. ki

1.21. Dimensionalty raduction using | inea: Liscriminant Analysis

near and Quad-atic Discririinant Analvais

1.2.2. Mathemr.atizal formulation ot iiie LDA and QDA classifiers
1.2.3. Machematica! forinulation of LL'A d'mznsionality reduction
1.24. Shrinkage and Covarianze Estim.ater

1.2.3. Estimation algo.ithin3

3. l’ernel ridge regression

0 =)

e Whimsical Diagrams
o Talked to whimsical.com v

Here is a mind map that meticulously captures the details of supervised learning techniques, as per
your request. This mind map organizes the ve 1 15 components under the umbrella of supervised

learning, offering a comprehensive visual representation of the topic.
@ Message Whimsical Diagrams...

1 New version of GPT available - Continue chatting to use the old version, or start a new chat for the latest version.

= 1
i
‘. Mult-task Elastic-Net
b Least Angle Regression
LARS Lasso
Orinoganal Matching Pursuit (OMP)
Linear Models

Bayesian Regression
Logistic rogression
Generslized Linear Models
Stochastic Gradient Descent - 60

# Supervised Learning
Perceptron
Passive Aggressive Algorithms
Robustness regression: ouliers and modeling errors
Quantile Regression
Polynomial rearession: extending linear models with

basis functions

Dimensionality reduction using Linear Discriminant
Analysis

Mathematical farmulation of the LDA and QDA classifiers

Linear and Quadratic iminant Analysis formuiation of LDA
reduction

Shrinkage and Covariance Estimator

Estimation algorithms

Kernel ridge regression

View or edit this diagram in Whimsical.

0
@ Message Whimsical Diagrams...

1 New version of GPT available - Continue chatting to use the old version, or start a new chat for the latest version.
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ChatGP | - Whimsical Magrams X | — J

(] ntps//chatopenai.com/o/g vI2keiMON wnimsical diagrems... € AY

@  Whimsical Diagrams

o You

Remazke the mind map.

Baced on your knowladge. you may reorganize the items or your way.

@ @ (im) Lhatts?1 - Whirsical Diagrams x| =
& G M & htp

@  Whimsical Diagrams ~

iy st Cqanes

But any sirgle reorganization requires explanation.
ol

° Whimsical Diagrams

Apaf| 2|4 7% OpQI =Y Zjiot 4 A[A|

Q Talked to whimsicalcom

1 have reorganized the mind map for cupervised luarning technicue: to eahance «laiity and log'cal
grouping. Here's an explanation of the chianges m: de:

L

LinearNodels: | diviced this catec ory rto 'Negrazsion Tachnigues' and 'Cle ssificstion Tevhriques'.

This reziganization makes it easie to undersiand Lz difizrant p arposes of these slgerithma.

Regressicn techniou=z are primaril r used for precicting centinue.s outcomes, while classificz tion

technigues ars used for predicting discrete labsls.

r

Ciscrimirant Analysis: | ceparated thisinto Linear Discriminant An: lysis (LDAY and 'Quadratiz

Discriminz i Analysis (0DAY, with a commaon saction for shared aspects like Shrinkage', 'Covariance

Estimates, and 'Estimation algarthms'. This separation clarifies the distinction Set vean LDA and
QDA, while the common sec:

avoids repetition of shared concepts.

i

- rernel ridge regression: This remains a stziidalone categery rsit's a specifis tecanigue wnat doean't

naturally greup with the cthers.

This reorpanization aims o presenia mute iniuitive understanding o? sup=rvisac leanirg tachnicues,

marine it sasier tor [earness to distinguizh cetvaan diffarant typas ¥ modalz anc theair applications.

Here is thie reorganized mind map for sunervissw ieariing tachi

‘ ‘ \ Baltihid ssen
L Ad LA e et
A4 21l Ms =l — ..

DuartinRagroasion

| Kyt gttt s s
\

Logisils regre:

\ Cas s Edingues — pexemor

b

\'} sy A Agonas
A \

HO3LSIAESS regres e culliers ane Pmel g erars

# Supernens

\ Discrminant Analysis

Quiratie Niseriminent &4alysis (3060

Mathern ol Tarmlatian Al e ORI slsanilins

View or adit this diagram in Whimsical.

ichat.openai.com/q/g vi2kaiMIN whimsice!-Jiagrams,. & AT 3 s LS
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Whimsical Diagrams ~

k!

© Yo Perceptron O] Regressiond]] g

=xplain why Perceptron is classified as Classification, not Regression & e - -
T AR =26 S A
Classification2 228 O g 294 22

o Whimsical Diagrams
The Percectran algorithm is classified as a classification technique rather than a -egression

technique due to the nature of its output and the problem it is d=signed to sclve.

1. Blnary Qutput: The Perceptron algerithm is furdarmentall s designed for binary classification

“rue’ cr'false’) forthe input data. This is

tasks. It predicts one of two possible classe: (ea3.,'0 07"
distinct fromn regression tasks, which oredict cantinuous or jquanttative outputs.

2. Activation Tunction: In a Perception, an activatizi funztionic usec 1o make thz rinal decision.
Commocnly, a step funziion is used that mags thz input “o either '1' (for one class) or -1 (lor the

other class). This discicte output is characteristic of classification problems.

3. Los=s Fuiiction: The Perceptron uses a loss function that penalizes misclassified poirts, aiming to
{ind a decision boundary that szparates the two classes. This approach is typical in classification,
where the goal is to categorize cata points correctly. In contrast, regrezecion taske uze lozz ‘
functicns that measure the distance between the predictac values and the actual ~ontinuaus |
values, aiming to minimize this distznce.

4. Nature ofthe Proklem: Tlassiiization is anout assigning labe's w0 instancss, whils regression is
about przdicting a contiruous juantity. The Perceptron aluonthin is wccd ta cetogorize cate into

distinct groups. v hich is the essence of classification.

2 summaly, tiie Perceptron's design, osjectiva function, output format, and typical applications
align with the requirements oi classification tasks, thereby making it a classification technique in
the realm of suservised learning.

oc

@ Message Whimsical Diagrams...

1 New version of GPT available - Conlinuz chiglling W.use Lhe old version, or slarla gew caal for he lalest version.
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OpenAl and Microsoft Products
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@ChatGPT DALL-E, a 5-story white building with a logo of Microsoft on top of it, with a banner "OpenAl" on the first floor. The colors of walls and windows of the first floor are gray and black, respectively.
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Microsoft Copilot

https://copilot.microsoft.com/

@ © M T Copilol w ek i 10 =
& O ™) (1 hitps//copilot microsoft.com 8 Ay & (B EANG v T, & 2k o

&
=l £y COPILOT [ NOTEBOOK Chats Plugins Jehyun &

75 Copilot o

Your everyday A coinpanion & Designer

B Vecation planner
A%  Cooking assistart
wt  Fitness tiainer

Recents

Personalization is currently on Tum off

Microsoft Bing Image Creator Content - 2 days age

LoABEo (7 aplg 2 days age

Do you think a bear or a lion would No Title 4 days age

win in a fight?

Give me a riddle that makes me
laugh

Hd Start a knock-knock joke

a scene in hospital. a patient is lying in  Sdaysage

Zeizssa =3 200413 22 142
Ll e R R 0741 72 14Y

Copilot uses Al. Check for mistakes. Terms Privacy FAQs . -
? ! 2/ Mol BE K7 200 24 1430

©

See all recent chats

@ Ask me anything...

o 0/2000

M Feedhack =)



Microsoft Copilot

i

D & Copilul F -+

G}
C M (1 hitps://copilot microsoft.com

Wi COPILOT NOTEBOOK
m g =

¢ Designer

Create any image you canirnag.ne
By Microsoft

This Copilot GPT was mace by Microsoft. Surprises and mistzakes are possible. Your feedback is welcome  Terms  Privacy  FAOs

{' Designer

@ Ask me anything...

[ |
o)

https://copilot.microsoft.com/

CORANS S <R B+ s S

a

Chats Jehyun S

Copilat GPTs
%y Copilot
£ Designer
B Vecation planner

W% Cooking assistart

ot Fitress tiainer

©

M Fecdhack =)



Microsoft Copilot

https://copilot.microsoft.com/

@ fﬁ () & Copilul x |+ 1 i
&« O M (51 hitpsy//copilot microsoft.com BT A9 & (R EANG v TR I | o

&S
EE g COPILOT [ NOTFBOOK Chats geryun &

Copilat GPTs

A Vacation planner & Corlt

| can help you discover new places, creaie itinerasies & help book your treve's & Designer

iy Merdsoit B Vacation planner l
\% Cooking assistart
¢ Fitress tiainer
®) chat ® cha ®) Chat ®) Chat -

Take a hot air balloon ride Camp out under stars of See Niagara Falls from Swim witn colshins in
over Cappadocie, Turkey Joshua Trze National both sides Hawaii
Park, California

This Czpi'ot GFT was mace by Microscrt. Surnrises ana misiakes arc possible. Your feadback is welcome. Terms Privacy FAQs

M Vacation plannar

Auright! Creativity it is. How can ! heip?

@ [ Give me a riddle to solve ) " What's samething nice | can do for a friend? J L Give me a would you rather question ]
. 4N <

@ Ask me anything... O

o 0/4000

M Fecdhack =)



Microsoft Copilot

https://copilot.microsoft.com/

@ fﬁ D o Copilol F -+ I3
<« O M (1 hitps://copilot microsoft.com GOl ek h = & % e o
EE o COPILOT [ NOTEBOOK Chats getyun &

Copilot GPTs
Ll L ] .
LY
& Cooking assistant & Copio
| can help you find recipes, create imea! sians and ¢et cooking tips & tricks & Designer
Hriicensatt B ‘acation rlanier
& Cooking astistant
. « Finess tiai
®) chat i9) chat #) Chat @) chat g e
Cocktail inspirations for Seascnal recipes How to make sushi rolls Mezatless Mondzy soup
summer ideas recipss

This Cepilot GPT was made by Microsoft Surprises and inistakes are vossible Yeur feedback is welcome. Terms Privacy FAQs

& Cooking assistant

Alright! Creativity it ie. How can i help?

P

o 4

s

@ [ Give me a riddle to colve ] [ What's something nice | can do for a friend? j [ Give me a would you rather guestion ]

@ Ask me anything... O

o 0/4000

M reedback



Microsoft Copilot

https://copilot.microsoft.com/

@ fﬁ () & Copilul x |+ 1
& O m (51 hitpsy//copilot microsoft.com & OA gy & [ BN T S o
EE g COPILOT [ NOTFBOOK Chats geryun &

»* Fitness trainer —

| can help design exercise programs & educata on nutrition, hea'th % wel'ness & Designer

By Microsoft @ ‘acation planer

%' Cooking astistant
I #* _Fitness tiainer
@) Chat @) Chat @) Chat ®) chat I
Proper hydiation during Why is cross-training Effective workout routine ideal exercise gear for
workcuts impartant for weight loss bieginnzis

This Cepilot GPT was made by Microsoft. Surprises and inistakes are vossible Yeur feedback is welcome. Terms Privacy FAQs

w»* Fitness trainer

Alright! Creativity it is. How can i help?

@ [ Give me a riddle to solve ] [ What's something nice | can do for a friend? j [ Give me a would you rather guestion ]

@ Ask me anything... O

o 0/4000

M reedback



Microsoft Copilot Notebook

https://copilot.microsoft.com/

@ Lfﬁ (] T Copilul x (s
< O M@ (1 hitpsy//copilot microsoft.com/7showntbk—1 Ol L [0 JE S S o
EE © COPILOT [ NOTEBOOK 0 g
A
Provide me a curriculum for a lecture on » Lecture Curriculum: ChatGPT and its Applicaiions in Research and Acminisi#ztion

ChatGPT and its applications on Research
and Administration.

I. Introduction to ChatGPT
+ Brief history and develcpment o7 CLatGPT
« Understanding the tecanology behind Chat5PT

s Qverview of the capabilities of ChatGPT

li. ChatGPT in Research
« Lit=rature Review: Using ChatGPT for data collection and anaiysis

« xperiment Design: Incorporating ChatGPT in experimental procedures

Data Analy<is. Utilizing ChatGP'T for imerpresing ard presenting research data
¢ Case Studies: Successfu! applications of Cha!GPT in various research fields
Ili. ChatGPT in Administration

» Communization: Enhancing internal and external communication with ChatGPT

Documentation: Automating report generation and record keeping with ChatGPT
+ Scheduling and Reminders: Using ChatGPT for efficient time management
» Case Studies: Real-world examples of ChatGPT improving administrative efficiency

IV. Ethical Considerations

Learnmore 1 W en.wikipedia.org

Microsoft Copilet is powered by Al, so surprises and mistakes are possible. Terms | Privacy M Fecdhack

‘ Preview



Microsoft Copilot Notebook

https://copilot.microsoft.com/

@ \fﬁ (] T Copilul x (s
< O M@ (1 hitpsy//copilot microsoft.com/7showntbk—1 Cull AR & dNgs @ g\ o
EE © COPILOT [ NOTEBOOK ayan | 8
= A
Provide me a curriculum for a lecture on » Lecture Curriculum: ChatGPT and its Applicaiions in Research and Aaminisieztion (3 houis)

ChatGPT and its applications on Research
and Administration.
The lecture should be for 3 hours. + Brief history and development o7 CRLatGPT (10 minutes)

. Introduction to ChatGPT (32 ininutes)

« Understanding the tecanology behind Chat5PT (10 minutes)
» Qvetview of the eapabilities of ChatGPT (10 mirutes)

li. ChatGPT in Research 45 minutes)

Lit=rature Review: Using ChatGPT for data collection and anaiysis (15 minutes)

Zxperiment Design: Incorporating ChatGPT in experimental procedures (15 niinutes)

Case Studies: Successful applications of ChatGPT invarious resezaich fields (15 minutes)

il ChatGPT in £dministiation (45 minutes)

-

Communication: Enkarcing internal and external communication with ChatGPT (15 minutes)

Documentation: Automating report generation and record keeping with ChatGPT (15 minutes)

Czse Studies: Real-world examples of ChatGPT improving administrative efficiency (15 minutes)

IV. Ethical Considerations (30 minutes)

Understanding the ethical implications of using Al like ChatGPT (15 minutes)

Discussing privacy and data security concerns (15 minutes)

V. Future of ChatGPT (30 minutes)

= 8 136/18000 A0 L e 20f30 ®

Microsoft Copilet is powered by Al, so surprises and mistakes are possible. Terms | Privacy M Fecdhack
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Provide me a curriculum for a lecture on > Sure, here is the curriculum in & table format:
ChatGPT and its applications on Research
and Administratian. Table
The lecture should be for 3 hours. Time Topic Subilopiis
Make it as a form of a table.
S0 minutes Introduction to ChatGPT - biief histary and development of ChatGPY <bis--
Understend’na the techr ology behind ChatGP T <br> -
QOve:view of the canakilities of ChatGPT
45 minules ChatGPT in Research - Literature Review: Using ChatGPT for data collection

and analysis <hr> - Experiment Design: Incarporating
ChatGPT in experimental procedures <br> - Case
Studies: Successful applications of ChatGPT in various
research fields

45 minutes ChatGPT in Administration - Communication: Enhancing internal and external
communicatian with ChatGPT <br> - Documentation:
Automating report generation and record keeping with
ChatGPT <br> - Case Studies: Real-world examples of
ChatGPT improving administrative efficiency

3Cininutes Ethical Considerations - Understanding the ethical implications of using Al like
ChatGPT <br> - Discussing privacy and data security
concerns

30 minutes Future of ChatGPT - Predicting future advancements and epplications of

ChatGPT <br> - Discussing the role of ChatGPT in
shaping the future of research and administration

30 minutes Conclusion - Recap of the key points discussed <br> - Open forum -
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ChatGPT can make mistakes, Consider checking important information.
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(Top) From Wikipedia, the free encyclopedia
Bigichim, processinig (Redirected from Smart factory)
Advanced robotics ) _— 1 E—
3D printing \' This article ¢ppears to contain a iavge nuinber of buzzwords. There might be a discussion about this on

Eliminating workplace-inefficienties

the talk page Please help impruve this article if you can. (April 2019)

and hazards

Smar? tantfacturing ! is 2 broaa categry ot mianufacturing that 2mploys computer-integrated

History of techriology |

Impact 6 Industry 4.0 manufaciuring, high levels of zdaptabiiity and rapid design changes, digital information technology, and tiy terhnsiogical eris Lshow] |
! il st 1) M e ; .
B— more flaxible 1echnicai wg:k.forcertrélni{g. Other goals sonﬁeﬂ\mes ||t1c|ude fest .lhanges in pmdu?,h'",i., by historical reglodis {show]
leveis based or: demand, Il optimization of the supply chain, ! efficient production ang recyclabuty~ e 47 fehou]
: : i ; typ= =f techiol show
See alsg In this concept, 35 smart factory has interoperable systems, multi-scale dynam.c modelling and | By g g
Biteishas simulation, inteiligent automation, strong cyber security, and networked sensors. Ishowl
\ | Article indices [show]
External Tinks The broad definition of smart manufacturing cove s many different itechnologizs. Sorae of the key e

technolegias in the smart miamitacturing 'moye nent iaclude big data piocessing capabilities, industrial

- ~ . - 5]
connectivity devices andserices, ard advanced robotics.™!

Big data processing recit)

Smart manufacturing utilizes big data analytics, to refine complicated

clarificytion needed] 5y manage supply chains.l”] Big data

processes
analytics refers to a method for gathering and understanding large data
sets in terms of what are known as the three V's, velocity, variety and
volume. Velocity informs the frequency of data acquisition, which can be
concurrent with the application of previous data. Vanety describes the
different types of data that may be handled. Volume represents the
amount of data.'® Big data analytics allows an enterprise to use smart
manufacturing to predict demand and the need for design changes

rather than reacting to orders placed.

Some products have embedded sensors, which produce large amounts
of data that can be used to understand consumer behavior and improve

future versions of the product.FI0I1 ]

Advanced robotics 1edit)

[l Graphic of a sample manufacturing control system showing the
interconnectivity of data analysis, computing and automation.

]
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Smart manvfacturina utilizes big data analytics, to

[clafitication needed]

refine cainplicated rrocesses and

m:anage 5upplv.chains.’] Big data analytics refers to a
muthod for gathering and understanding large data
sets in terms of what are known as the three Vs,
velocity, variety and volume. Velocity informs the

S27H3A B0l 22T

frequency of data acquisition, which can be concurrent
with the application of previous data. Vanety describes
the different types of data that may be handled.

Volume represents the amount of data.® Big data ] 0] AFO|E o] Ho|x|
analytics allows an enterprise to use smart | =
manufacturing to predict demand and the need for = s My
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i wikipedia.org
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"_ This crticle appuars to coniain a lavge number of buzzveord . There might b2 a discussion
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Smart manufacturing ! is a broad category of manufacturing that employs computer-
integrared manuiacturing, hign levals of adaptability 2rid rapid design changes, digital
information technology, ‘and more Vexible tecinical workforca training.”?) Other goals

sormeumes include fest changes in production levels based or demand, P11

optimizatiof«nf thz supply. chain,’! etficient production and recyclability.”! In this
concvept, as smart factory 1as intsrogerable systems, multi-scale dynamic modelling
and simulation, intelligent automation, strong cyber security, and networke-sensors.

The biroad definition of smart manufacturing covers\many-differert technologies. Soma
of the key techrologies in the sriart manufacturing movement includle oig data

about'this cn the talk page: Flease belp improve this asticle’if you zan. (Apnl 2019)
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Artizle ‘ndizes

procassing capabilities, industriai conrectivity davices and services, and advaricad robotics.”!

Big data piceessing et

Smast manufacturing utilizes big dati analytics, to

[clarificatin needed]

rsfine camplicated procasses and

manage upply chains.’! Big data analytics refers to a

method for gathering and understanding large data
sets in terms of what are known as the three Vs,
velocity, variety and volume. Velocity informs the

frequency of data acquisition, which can be concurrent ;
with the application of previous data. Variety describes e
the different types of data that may be handled. =t
Volume represents the amount of data.® Big data ._'-?-Z'.

H
i

analytics allows an enterprise to use smart

manufacturing to predict demand and the need for
design changes rather than reacting to orders placed.’?!

Some products have embedded sensors, which
produce large amounts of data that can be used to
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Text to image

“An armcizair-in the shape of an avocado”
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h @aling with the grumpy old vendor.
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Sure, mage Creator <o draw that for you
w ISE 8 OO sty
lsg! ,‘ '; From this device 88 From your phone 1] My media
ﬁ Start with an Al-generated image @
Describe the image you want, and we'll help bring it to life
-~ Include as much detail as you like.
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7' Get started with generative Al
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‘mage Cieator = Design Creator p— Cenerative erase
Create 25y iImage you can imagine — just m Describe a design in-words and generative \—d“kbl Use Al to zap objects from your photos

enter in 2 text description. Al will create it'for ‘you. for a clean look.

Coffee Lab

Heading text

Body text

Remove background Blur background Brand Kit Creator
Remove the background from your image Blur the background of your image to Use generative Al to create a brand kit —

in one click. bring focus to the subject. logos, colors, fonts, and more.
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A squirrel with a treasure map, pixel art style
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Fresco painting with lowered contrast, inspired by Michelangelo's The Last Judgment, featuring Evangelion's characters. In the sky's center, the purple Evangelion Unit-01 floats with its transparent wings,

resembling delicate dragonfly wings. Circling further behind Unit-01, six white Evangelion Unit-06 units can be seen, giving an ethereal and angelic presence. The red Evangelion Unit-02 is also floating
nearby. People are on the ground, and in the dim depths. a black, destroyed Evangelion is partially submerged in a dark river,
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rainy day, view from inside of umbrella {transparent} {tilted}, raindrops on umbrella only, forest background



Photography of Korean pine tree { Pinus densiflora, long acicular leaves partially slightly covered with a little snow } leaves,
close up, side view, On background white-colored apartment buildings are blurry seen very behind, sunny day
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« clipart, vector illustration, isometric, chibi

vector illustration pack,
knolling style, no border, png
white background, 2 people in
office, in the style of animated
illustrations, office atmosphere,
full body

clipart of chemical reaction,
white backaround

Facebook, TensorFlow Korea SLiH Y

isometric of cute robot
working in laboratory, white
background

isometric of workers in office,
chibi, 3D art, white
background
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“ isometric of chibi Korean “isometric of chibi Korean “a man {simplified} pointing a robot, concentrated in
researchers working in office workers working in fist up, 3D render, white thinking, simplified, white
laboratory, anime, white office, anime, white background” background”

background” background”
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< You

describe this image in detail, as much as you can

@ "2Aib2d

."i Copilot

The image you've uplzaded is a co ser of the "Natura; The .nternational Weskly Journal o Science.” It depicts an
underwater scer.e wiin a giznt clam thal is oper, skowcasing iridescent zells and algae inside. Here are the details:

+ Main Visuzl: £n open giant olam underwater, with fiicesesnt cells and green algae visible inside. The clam is
situated on a pinkish substiate, pess bly rock < coral, and is surrounded by small orange fish and purple
underwaser plarts.

» Lighting: The scene is illuminated by beams of light that penetrate the water from above, highlighting parts of the
clam and its surroundings.

» Cover Text:

o Title: "nature” in hold, white lettars at the ton

©

Ask me anything...

< | ®o|oja| Y2E

0/4000

ﬁ @ M O topiot X [ \ =
e g0 (al (51 Fttpsi//copilot.microsoftcom [y a | O—a—w e
=. &y copiLoT B noTFROOK i R

T copilot GinlRi OlA! OlAl & Lk
\ ) copil OIDA] 214, text Q14 =
The image you've unleaded is a cover of the “Matuve: Thie International Weekly Journal of Science.” It depicis an

underwater scene with o gigiit clam, that is open, showeasing iridescent cells and algae inside. Here are the detaiis:

* Main Visual: An opern giant clarm underwater, with iridescent cells and green altae visible inside. The ciam is
situated on a pinkich substrate, possibly rock or coral, and is surreunded by amall oranye fish and purplz
undarwater plants.

Lighting: The scene is iliurminated by besins of Lght that cencirate the water fiom abave, Hiighlighting parts of the
clam and its surroungdings

Cover Text:

o Title: “nuture” in hold. whiiz letters at the top.
o Subtiiie: “The Iniermatinnai Weekly Journal of Science” beneath the main title.

o reaiure Aricle: “The Living Greanhouse: iridescent cells in giant clams farm colonies of algae” with a page
‘ number reference.

Additional Articles:

o Technology: “Gain more hours in a day: Engineers have designed a way to cheat Hermione’s time-turner
necklace!” on page 42

o Health: “The anatomy of lack of sleep: A breakdown of how it affects the body, mind, and soul” on page 56.

o Medicine: “Customized prescription drugs at local pharmacy near you: How researchers have designad drugs
hased on your DNA” on page 78

The cover art is a blend of scientific intrigue and artistic representation, likely intended to draw the reader’s attention
to the symbiotic relationship between the giant clam and the algze, as well as other featured scientific advancements.

Leammmore 1 @ naturecom 2 B perplexityai | 3 ¢ elicitorg 4 © typesetio | +17 more
&P 0 4L & ) et
@ Ask me anything... 0
N 0/4000
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< You

describe the background image as detail as possible, neglecting text information.
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o Copilot

The backgrouid of the image presents a tranquil undeiwater scene. 't's highlighted by peams of ligiit filtering through
the water fror ahove, wrick casts ¢ serene and peaceful ambiance. The water is crystal clear, revealing small
perticies suspanced within, iikels representing piankton or iher floating matter.

In the mid st of this urderwater settir g, there’s an artistic depiction of a clam positioned on a pinkish substrate,
possibiy a reck cr coral. The clam is open, showcasing iridescent cells and strands of green algae inside, which rise
upwards, surrounded by the crystal-like structures of the cells. Adjacent to the clam, there's a purple sea organism,
which could be a type of coral or anemone, adding to the diversity of the marine life depicted in this peaceful
underwater tableau. The overall effect is one of an ethereal underwater landscape, full of life and light.

Learnmore ' 1 @ nature com 2 B perplexitv ai 3 elicit ora 4 T tvpeset io +17 more
@ Ask me anything... 9
e 0/4000
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I'll try tc create that. I- = 0‘" I- s
H\P 0O L—&g) esora
"A tranquil underwater scene with light rays filtering through the ... "
¥ Desinn Powarad hv DALL-F 2
@ Ask me anything...
i 0/4000
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Abstract | The remarkable development in photovoltaic (PY) technologies over the past 5 years
calls for a renewed assessment of their performance and potential for future oiress. Here,

we analyse the progress in cells and modules based on single-cryste iline GaAs, Si, Galni® ana InF,
multicrystalline Si as vell 3s thin films of polycrystallizie CATe end Ciln Ca, 52, Ir additon,

we analyse the PV devalopments of the mure recently smerged lead nalice perovskites tegetl er
with notable improven ent: % sustainable chalzoc enides, crgaric PV anc guar tum dots
tochnologies. In addition to pawe: con sersion erfi siercies, v e censidir may of “he {actors that

affect prwer output for cach cell tyse aad not impravements in contrel mvor the optoelectronic
quality of Pi-rele rant ma eria’s and ntefaces sind the discovery of hew material properties.

By com paring PV call para meters acrass tachnolc gler, we appraise how far each technology
may orcgress in the pear fu-ure. Althougi acc irate or revolutionary developments cannot be
predistel, cross-tertili<atiori between technoliyies often oceurs, making achievements in one
celltype anndizaior of evolutionary developments in others. This knowledge transter is timely,
as the development of metal halide perovskites is helping to unite previously disparate,
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tachnology-focused strands of PV research.

Sunlight is the most abundant, safe and clean energy
source for sustainably pawering economic growth.
One of the most efficient and practical ways to har-
ness sunlight as an energy source is Lo converl it into
electricity using solar cells. However, there is an upper
limit to the light-to-clectrical power conversion effi-
ciency (PCE, which is the ratio between the incident
solar photon energy and the electrical energy output)
of single-junction solar cells that is determined by the
Shockley-Queisser (SQ) model and formalism', Within
the $Q formalism, it is postulated that all photons with
energies above the bandgap (E,) creale free clectrons
and holes, which, with perfect charge-selective contacts,
vields one electron per absorbed photon to contribute to
the electrical current. The SQ model also stipulates that
all electron-hole recombination events, which occur
when the solar cell is generating power, are the inverse
process to light absorption and therefore radiative, that
is, they result in the re-emission of light. The SQ limit
is based purely on thermodynamic considerations and
takes the optical absorplion edge, the solar spectrum
and the operating temperature of the solar cell as the
only inpuls for the calculation of PCE. The efficiency

have defects, which lead Lo non-radiative recombination
(that is, the generation of heal instead of re-emission as
light). However, by evaluating the present performance
and understanding the fundamental limils associated
with a particular cell type and technology. it is possi-
ble Lo assess how real-world cells deviate from their
SQ limit and how they can be adapted to more closely
approach this limit.

The notable progress in the development of photo-
voltaic (PV) technologies over the past 5 years neces-
sitates the renewed assessment of state-of-the-art
devices. Here, we present an analysis of the perfor-
mance of ‘champion’ solar cells (that is, cells with the
highest PCE values measured under the global AM
1.5 spectrum (1,000 W m?)) for different types of
PV technologies. We begin by defining the PV gap,
which enables us to objectively compare different PV
technologies. We then compare the progress, perfor-
mance and losses associated with each PV technology.
Finally, we provide an outlook on the possibilities for
progress for different PV technologies on the basis of
their current performance.
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ting of 5 layers, 3 nodes on zach layer including the input layer.
Held 2" 315 24|
3 nodes/layer x 5 layers

nat.openai.com/c/4b039801 10ec 439d a&

O v

ild a deep learning model, consis
e output layer has only one node.

° Data Analyst
To build a deep learning model with the specified architecture, we can use a popular deep learning
library like TensorFlow with Keras. The model you're askir.o for includes £ layers, with the input lay=r
and three hidden layers each having 3 nodes, and th= output layer having 1node. /'l provide a basic

rflowr, Keras2 A &L} Aloj

example using lensorFlaw and Keras.
Tenso
Here's how yau can buil this madel:
1. Input ! syei. 3 nodes. Since it'sthe input layer, you need ca specify the “1nput_shape ' parameter.
This depends on yoi i dataset, but for the sake of example, let's assume it's for a dataset with an
inout shape of 3 (liks three featurs:s per sample).
2. Hidder .ayers: Three hidden layers, each with 3 nodse. We'll use the Rel'J (Pectified Line=r Unit)
activaiion function for these laers.
3. Output Layer: 1 node. Far e b'nary o'=ssification problem, you vouia tyrically use & sigmad
activation functicn, For @ regressicn prokiem, yau might have no activaiion function (linear).

Here's & simple impiemer-tation in Python:

tensorflow =s tf
n tensorflow.keras.models im Sequential

tensorflow.keras._layers Dense

model = Sequential([

Dense(Z, input_shape=(3,), activation=

Dense(2, activation= Y

Dense(Z, activation=

% Data Analysisoll Z2|=1 U2| &3,

[

D

@ © O & wmaen X |
< G Mm@ &

https://chat.openai.com/c/4b03980

@  ChatGPT ~

o You

try again with PyTorch,

PyTorch ZHA|E AA|

° Data 2 nalyst
Certainlyi 1o buil
‘nn.Modile . PyTorzh provides a more explicit and flexible way to define mncels campared to

"yTorchE A
SO 5 25 Al E.*% ZZ2IA|

cthe sain2 neural network architecture using PyTorch, we will define a custom

Kzras in TensorFlow.
Here's how you £z defins this model in Py Toren:

1. tapuilayer: 3 nodus, Linl'ke Heras, in Py Torch you don't need to explicitly specify the
“inpat_svape " intne firstlayer but you do need to ensure that the input to the model matches.

2. Hidder iayers: Three hidden layers, each with 3 nodes, We'll use the ReLU (Rectified Linear Unit)
activatlon function for these layers.

3. Qutput Layer: 1 node. As with the Keras examplg, the activation function depends on the problem

type (sigmoid for binary classificaticn, none for regression, etc.).
Here's a basic implementation:
Iﬂ Crpy e

oyl bt

¢ torch
torch.nn nn

¢ torch.nn.functional

{nn.Medule) :
(self):
r(Net, self).

__init__
self.fcl
self.fc2
self.fc3

.Linear(
.Linear(

Linear(

self. fc4 .Linear(3,

(B3

230 7}

olr
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o You

plot the network with NetworkX library, in horizontal dirsction.
input layer shauld be an the left, output is on the right side.

NetworkX &£
° Data Analyst ﬂ%?:l' __'1}_ :';'-"él ZI AI
o Erroranalyzing v -

It seems there was an error in the code due to th= way nodes were cefined and aaded to the

graph. Let me rzriect that ard try plott ng the neural netwerk again. -]
a\ Finished analyzing v

Neural Network Architacture

g

‘ - - — "
e ?E:IEI'?} %Elel ging'
= =
A|AlE SEOIR)2 CHEHIR)
Here is the plotted neural network, following the specified architecture. The network consists of an
input layer with 3 nodes, three hidden layers each with 3 nodes, and an output layer with 1node.

The nodes are arranged horizontally with the input layer on the left and the output layer on the

right. (-]
- J

[

@ @ (m} Chatta?1 x  +

M (21 https;//chat.openai.com/c/4b039801 10ec 430d 2552 €951, @ A % 3 O~z

ChatGPT ~
0 v 1% 43 2|A
QAN MTEA 2K 5= 20| ey

T.input laver sho Jld e an the left side, cutput laver should be on the right side.

2. output node should be aligned on the center.

3. noteais aie allowed on the nodes,

1. the fazeculer ot the nodc should be white, the edgecolor should be darkk uray. the edgae color
should be licht gray

E.the image height should e reduced by 50%, widin by 40%.

6. place the texts "input" on the left srde of th2 imags, “>utpLt” on the right side or thic image,
aligned wit'i the renter lines of the network.

e Vi) o

@ ChatGP1

Neural Network Architecture

f Y [ § \ [ | 4 \
) { ) ‘
N N A

Input { ) ) ( ) [ ) output

AZ{ 27} Hpd
oA
The neural network diagram has been further customized: To = I- hod
. The input layer is on the left, and the output layer is on the right.
. The output node is aligned on the center line of the netwark.

. There are no texts on the nodes.

S N R

. The face color of the nodes is white, the edge color of the nodes is dark gray, and the ecdge color

ofthe connections is liaht arav. N7

(B3
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The neural network diagram has been saved with a resolution of 300 DPI. You can downlcad the

image from the following link:

Daownload Neural Network Diagram [:-)
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Search projects Q

Navigation | Downloz4d fiies
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packages (3.
‘D Reiease history

B

Project links

Source Distribution
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Help Sponsors Login Register
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Matplotlib sh=2t 4

% 2ol 2aj2

| vownload the file for your platform. If you'ie ot sure which to choose, learn more about installing

oreanize-matgiothbi-0.1.1tar.gz (7.9 M3 viaw hashes)

I
A Homepage | Built Cistibution

Statistics Uploaded Dec 27,2022 py3

koreanize_matplotlib-0.1.1-py3-none-any.whl (J.9 MB view hashes)

GitHub statistics:
W Stars: 45

¥ Forks:7
@ oOpenissues: 0

i OpenPRs: 0

View statistics for this project via
Libraries.io [3, or by using our
public dataset on Google
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File

Setup the Kurean tont using this library. 2nd replace the title with "2 228 {172,
"Input" chou!d e repiaced with "2 2", "Output” with "= 3.

‘ Show me the fin2!liinage on screen.

/‘\
ChatGPT
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Here is the final image of the neural network diagram with the following updates:

1. Thetitle has been changed to "} & 2f 712" (Neural Network Structure) in Korean.
2. The labels "Input” and "Output" have been replaced with "2 3" (Input) and "= 3" (Output)

respectively, in Korean. [-)
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