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Rule-based Data Processing

o ..z

1980s

W 2 T é’ 5 8 Machine Learning
od GOFAI, ———T
modeli symbolicznych, Tanstormer (9

NI 3f d4t¥en - else

2018 - Now

GPT, BERT - Train with large amount of data

- Feedback from people becomes
the leaming content

BERT ] TS w rly 1@2

do sieci heuronowych,
Rdzd &8 OK Y2 liéf A

Simple processing based‘
on rules and models

Data classificabion

Imitate the human brain for
labe\tng and training
{ CNN (Convolu hcnu Neural |
Network
ﬁﬂﬂmm:rrmt Neural

Network)

GAN ({Generabve Mversa al|
Network

Focus on human brain
learning processes

"Attention is all you need”
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https://www.is.umk.pl/~duch/refpl.html

Kogni
Nauki kognitywne

Biohybrydy
Nano
Fizyka Kwantowa
Bio Egzaflopowd&omputery
108 ¢ 10?1 op/sek
Lab Karty graficzne GPU, TPU
a Meta: 600 000 kart H100
Ll Komputery neuromorficzna,
kognitywne

optyczne, kwantowe.
StarGate 100 mid $ ?

Info
Informatyka, inteligencja obliczeniowa/sztuczna,
uczenie maszynowe, sieci heuronowe


https://www.youtube.com/watch?time_continue=98&v=V1D4FPNnoig

Alex Kantrowitz
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® Chatbot @ Video Generator

@ Text Generator Data Science
@® Image Generator

aAt Al NRE dded126yAlsood character.ai

Rozmawiamy, piszemy, tworzymy obrazy, wideo,
3.8B

Ydzl @81t X NRIT gANT dz2Syeée L
Moi ulubieni filozofowie (character.ai) |

A %% £\ QuillBot

\ : \* Quillbot

Naukowe: 1.7%
Perplexity Elicit ConsensusSciSpacdris.ai m
Insightful Open knowledge maps&itmaps \
ExplainpaperScienceOpenX-mol, SciMat ChatGPT Midiodiss
InfraNodus ChatPDF 14.6B 50322"M
LI2yER mnnDAPOR VY& OK 6 /
ivitai Hugging Face
772 (&> ‘ @ Q 316.6M
07% =~ 1.3%

60.2%

of Industry Total

Janitor Al Bard
192.4M
i CapCut  NovelAl 241.6M

203 8M 238.7M 1.0%
1.0%


https://www.perplexity.ai/
https://elicit.com/
https://consensus.app/
https://typeset.io/search?
https://iris.ai/
https://inciteful.xyz/
https://openknowledgemaps.org/index
https://www.litmaps.com/
https://www.explainpaper.com/dashboard
https://home.scienceopen.com/diy-with-scienceopens-fully-loaded-publishing-platform/
https://www.x-mol.net/
https://sci2s.ugr.es/scimat/
https://infranodus.com/
https://www.chatpdf.com/
https://tapor.ca/home

ACGI? Al iuz dzizta lepiei iz luczie

Rozumowanie 199%szachyDeepBlue (GOFAI) wygrywa
w szachy; 2016AlphaGowygrywa w Go2017¢ AlphaGaZero.

Strategia 201 OpenAlwygrywa w Pokera, Dota 3tarcraftL L X
Percepcja2021¢ Al rozpoznaje obrazig, 6 NI S OSOKe
LINSTFSNBYyO2S aSiladzrt ySz L2t AGeé(
YNB I 0 éAd yérel 250 DalHE, FORA obrazy/wideo,
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Wt T 201XkIBM Watson2018&WatsonDebater 2022¢ ChatGPT
HAHAY . 9we¢ 2RLIZ2GASEAD VI wvMnan n7
Robotyka 2020parcourBoston Dynamics, Tesla, robdyXx.

Nauka 2020! f LIKI C2f R H | ¢gQo8clentistiabn Y f
(CMU),2023GNOMEDeepMindd H ®H Yy YI (S NA
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https://aiartists.org/ai-generated-art-tools
https://robotics-transformer-x.github.io/
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https://doi.org/10.48550/arXiv.2402.04494
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encode knowledge in Vector SPACES learned tensor weights in NN Transformer

Woczytaje Zinternalizug Wygeneru;
t20NJ Soyl 28ali 6ASE1l aAS6 A Rdz
Generacja jednego obra?ulOWhe y I OF R2 g YA S &Yl NI -
{1 Ol S35 U2 gpemAtPeviblidyi W BLM@dpowiednie skojarzenia.
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Inteligencja | kompresja informaciji

Biologiczne sieci neuronov#e Sztuczne sieci neuronowe
Stany poznawcz@ Aktywacje reprezentaci

{ASOA R212ydz2n analiyadblira = etykietd, nliddyvpiksele A Y
=> KOT, albo osoba, rozpoznanie sensu pytania i skojarzenia.
Y2YLINBac2gl LIXAls596 (S71a020:¢
ale kompresja muzyki (mp3) czy wideo (mp4) jest zwyk
stratna, zachowuje tylko istotne elementy.
wasl I3A OANR3IES R212ydzen 11
glLoye 2Said aSyaz ArAaazial
w! Ol SYAS aAiat fdzRIAZ 2 ]
programy (NLP), to kompresja informacji: ten sam se
Y20YIl @geNI I A0 YyI @gAStS _
1 f 32NBGYe dzO1l SyAl Yl aley2¢S32 2LIASNI 2
Algorithmicinformation Theory(AlT), MinimunDescriptionLength(MDL), itd.
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Dowolne skojarzenia

£ NEXT-GPT

o Image Input \ Image Output
Image i ProjectionA . Ni Projection & 5

- Audio Input Audio Output
Audio Projection ﬁ Projection ﬁ

Video Output
Projection gl

More modalities
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Proposed Candidates

Candidates continuations
Encoding (1) sawa Encoding
model =l dog with model
1532 06 dog | P 1.5 32 06
28 02 15 dog and 28 02 1.5

0.2 21 22 isaw a 0.2 2.1 22 O H L
0.3 09 -27 big dog 0.3 09 -27 /

i saw a Likelihood
big truck I (1.

Predictions

Actual stimulus Decoded stimulus

i got up from the air mattress and pressed my face against i just continued to walk up to the window and open the
the glass of the bedroom window expecting to see eyes glass i stood on my toes and peered out i didn't see
staring back at me but instead finding only darkness anything and looked up again i saw nothing

i didn't know whether to scream cry or run away instead i started to scream and cry and then she just said i told you
said leave me alone i don't need your help adam to leave me alone you can't hurt me i'm sorry and then he
disappeared and i cleaned up alone crying stormed off i thought he had left | started to cry

that night i went upstairs to what had been our bedroom we got back to my dorm room i had no idea where my bed
and not knowing what else to do i turned out the lights and was i just assumed i would sleep on it but instead i lay
lay down on the floor down on the floor
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HuggingFac®pen LLM.eaderboard 2R wmn Yfy R2 Hoy YR
Warianty znanych rodzihlama3, Mistral,Falcon GPT4€1, Gemma, Phi 3yemotron

| WizardM | . Giraffe |
WebGPT : ( ’

\' Tulu (
InstructGPT : ‘ Guanaco ’

CODEX - »
| Long LLaMA

GPT3.5 Turbo . Mistal |

Med-PaLM
code-davinci Gorilla C 2

text-davinci ) ¢ {Stable Beluga2,
‘ Z Med-PalLM2

GPT4 Turbo - )
GPT4 Vision ’ Vigogne Code LLaMA |
N A FLAN-PaLM

| Koala Baize |

\

|  Vicuna Alpaca

LLaMA 1/2 Family

00 Meta

Fig. 8: Popular LLM Families.



https://llmmodels.org/
https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard
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GPT-4 Inflection-2 § Olympus
1.76T MoE ; { w8 : 2T (2024)

B "”

e Nano @ XS Small @ Medium iI{0]-3 Large
Mamba 2.8B Pythia 12B Palmyra 20B Command 52B Yuan 2.0 102.6B
phi-2 2.7B Mistral 7B €12 StableLM 65B InternLM 104B
Zephyr 7.3B Retro 48B 65B Jurassic-2
Gauss MPT-30B Luminous Supreme Falcon 180B
StripedHyena 7B 33B 70B Claude 21
Persimmon-8B Yi-34B Perplexity 70B Online Mistral-medium
DeciLM-7B Mixtral 8x7B Qwen-72B

‘ Al lab/group SOLAR 10.7B DeepSeek 678
OLMo 7B

Sizes linear to scale. Sele hlights only. All models are available. All mod

& Parameters

& LifeArchitect.ai/models https://lifearchitect.ai/models/

GPT4 Turbo, multimodalnénthropicClaude3, GoogleGeminj Nano na
Android, Pro i Ultra. LargeLanguageVModels ASurveyarXiv:2402.06196



https://deepmind.google/technologies/gemini/#introduction
https://doi.org/10.48550/arXiv.2402.06196
https://lifearchitect.ai/models/

Small Language Models (SLM)

{[a Y23N 0&0 R2°
LINI SGéF NI O A 3 OQ
obrazy, filmy itp.

WFE {1216 RIFIyeé&OoOK i
kluczowe znaczenie dla tworzenia
YI 5D OK Y2RSfAO®
LLaMA7B PalLM540B.
Microsoft Phi2 (2,6 B) jak 25x
gAt 1 al S Yaariny3,88]
YIDS 61.0 A 1 NB
Llama3, wiele wersii.

Google Gemma 2B | 7B oraz
Geminb I y2 Rt GSf
systemem Android,
OpenELMApple.

J

Meta
8 billion parameters

Microsoft
3.8 billion - 7 billion parameters

Google
2 billion - 7 billion parameters

Mistral Al
7/ billion parameters

Apple
0.27 billion - 3 billion parameters



Stosowanie LMM
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PROMPT . "
~ A ~ ~ ~ ENGINEERING | .
5dz0 S Y2RStS 2tl e(126S geyYl 3l ea W s
aAt LINJ @32026F8 R2 o0FNRIAS2 [10202ye&0 o).
LI N YSGNB 6 Ydzal N &aAt aldzZhAd yI G&O0OK
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W520NBY GLINRSI RI SYASY R2 proyptidgfuldS. AN A
Promtopediato polska wersja, nieco uproszczona.
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https://www.promptingguide.ai/
https://www.promptopedia.pl/
https://arvin.chat/chatgpt-prompt-generator/
https://www.gov.pl/web/ai
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CLAUDE
CLAUDE-INSTANT
GPT-4-32K
GPT-3.5-TURBO-16K

DAVINCI-002

GPT-4
GPT-3.5-TURBO
TEXT-DAVINCI-003
LLAMA70B-V2-CHAT
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Sample MMMU questions

Source: Yue et al.. 2023

GPT401 ma rETg

Business Science
78 1% Question: Among the following harmonic intervals, | Question: ...The graph shown is compiled from data Question: <image 1> The region bounded by the
' which one is constructed incorrectly? collected by Gallup <image 1>. Find the probability | graph as shown above. Choose an integral
P that the selected Emotional Health Index Score is expression that can be used to find the area of R,
OPrawnyCn |G & i oot :
i 4 ! between 80.5 and 82?7 . Options: ¢ .
. . A) Maj i image T — 15
Od OWledZ| (A) Maijor third <image 1> i = Gt it —— iﬂlfo [f(x) — g(x)]dx [
L ; ? ptions: e e -
p . (B) Diminished fifth <image 2> | o — 15 . f =\
O Mi N = (A)0 (B) 02142 [ (B) Jy “lg(x) — f(x)ldx 7
G PT4 (C) Minor seventh <image . o 003571 (D)05 e — ©) fozlf(x) = el A,
O, (D) Diminished sixth <image 4> | to i | D) f(;l[y(x) - x(x)]dx
C|aude 3 . 5 Subject: Music; Subfield: Music; Subject: Marketing; Subfield: Market Subject: Math; Subfield: Calculus;
Image Type: Sheet Music; Research; Image Type: Plots and Charts; Image Type: Mathematical Notations;
SO nn et Difficulty: Medium Difficulty: Medium Difficulty: Easy
<7 O% Health & Medicine Humanities & Social Science Tech & Engineering
’ Question: You are shown subtraction <image 1>, Question: In the political e Question: Find the VCE for the circuit shown in
. T2 weighted <image 2> and T1 weighted axial cartoon, the United States is <image 1>. Neglect VBE
E kSpe rCI n a <image 3> from a screening breast MRI. What is the | seen as fulfilling which of the _ e _
S : R ; - 3 B Answer: 3.75 =
. etiology of the finding in the left breast? following roles? <image 1> : . i
podzblorach S Ganios: Explanation: ...IE = [(VEE) /
Options: ption: (RE)]=[(5V)/ (4 k-ohm)] =
d 88 60/ (A) Susceptibility artifact % (A) Opprgsspr 1.25 mA; VCE=VCC-1ERL=
O . 0, (B) Hematoma s (B) lmp-erlallsl 7 10V - (1.25 mA) 5 k-ohmy; b
. (C) Fat necrosis (D) Silicone granuloma (C) Savior (D) Isolationist VCE=10V-625V =375V
laicy 35%. - L ——— _ —
Subject: Clinical Medicine; Subfield: Clinical | Subject: History; Subfield: Modern Subject: Electronics; Subfield: Analog

Radiology; Image Type: Body Scans: MRI, CT.;
Difficulty: Hard

History; Image Type: Comics and Cartoons; electronics; Image Type: Diagrams;
Difficulty: Easy Difficulty: Hard




Reading comprehension
/—_4. Image recognition

Language understanding
Muanced language interpretation
Predictive reasoning

General knowledge tests

Math problem-solving

Code generation

W wielu
kategoriach
nieznacznie 0 = Damanperformance
przegrywamy,

ale w 2023 roku R
YASE AT Y&
wyniki w
planowaniu,
matematyce,
programowaniu, s
| o202y @
rozumowaniu. -80
2024 ?

A-the-bencfimarkeis-set-tofzero

-40 .
Complex reasoning

rfor rn..‘[r. e-of 4100

| | | | |
2014 2016 2018 2020 2023

100 ach-Al system is-nérmalized-to an4nitial-pe
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Basic Input- in- Tree of Thoughts (ToT) [This work]

QOutput (I0)

Il‘lpllt Backtracking

InPUt Branching out 9 from a chain
* from a chain .

Output

Refining w Inplilt

Backtracking

V \ ! \, l
A ti Aggregatmg
gg}r]t;lgzsl ng q thoughts

Key novelty (beyond ToT):
Arbitrary graph-based thought OutPUt
transformations (aggregating

thoughts into a new one,

looping over a thought to

refine it)

Thoughts: l
Unscored

score
M
: Key novelty
Output (beyond CoT-SC):

Dependencies Generating several
between thoughts (Iﬁey no;t‘il:tyT) Selecting new thoughts based Intermediate
Key novelty: eyond Col): P on a given arbitr: thoughts are
Abandonithought il Hamessing multple vl i G S P
LLM thoughts independent chains it further, and possibly
within a chain of thoughts backtracking from it

Positive l

*..Backtrack

Skojarzenia: Q=>A GOFAI! Skojarzenid M=> szukanie.
I Z O dzO ColYkeok fio kroku.
5 NJ S g 2(Tod)estukahie
D NJ T & (Galerbzuimowanie



https://www.promptingguide.ai/techniques/cot
https://www.promptingguide.ai/techniques/tot
https://github.com/spcl/graph-of-thoughts

TestyHumanEval
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W 96,3%AgentCode(GPTn 0 = 6A St dz I ASYiGsg6Z AGSNI O

W 95,194 DB+Reflexio(GPT3.5)LDB+Reflexiogh Rdzo & [[aZX 556 dz
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Coding benchmark (HumanEval) ' ‘

© Zero-shot

® Reflection

94,4% Language Agent
0 ﬁ‘:”ggt TreeSearch(GPT4)

UnifiesReasoning
Actingand Planning in
Languagélodels 2023

PT-3.5 o
Zero-shot
(48%)

GPT-4 |

o 00
Zero-shot
(67%)
|
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GPT401

9/2024 modele GPTd41 w
gaiut LlySe ¢ SNA-
I F3FRYASYALl OK
o202y S32 NRI

GPQA; doktoranci po 30 min z
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nawet kilka minut na
2RLI26ASRT X

l ISy OA GS32
32026A R2 11|
skomplikowanym projektami.

Competition Math Competition Code PhD-Level Science Questions
(AIME 2024) (Codeforces) (GPQA Diamond)
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gptdo ol ol gptda ol ol expert
preview preview human

o1 greatly improves over GPT-40 on challenging reasoning benchmarks. Solid bars show pass(@1 accuracy
and the shaded region shows the performance of majority vote (consensus) with 64 samples.

olimprovement

PhD-Level Science Questions
ML Sanchmarks {GPQA Diamond)

\ L
MATH : Chemistry 64.7
MathVista (testmini) T3.2
MMMU (val) 8.1
MMLU i 503 Biology 69.2

Physics

0 2|l} 4IO GID BID 1UIU é' QID 4|0 BIO EIU
pas~@1arncurac.y pass@1accuracy
Exams MMLU Categories
AP English Lang ' 58.0 Global Facts - T8.4
AP Physics 2 . College Chemistry
AP English Lit 1 College Mathematics 4
LSAT 95.6 Professional Law

AP Calculus ¥ Public Relations -
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Zastosowania W biznesie
How businesses are using Al

Source: McKinsey & Company Survey, 2023 | Chart: 2024 Al Index report
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Al-based Creation of
enhancements : new Al-based
of products products

26% 23% 22% 22% 19%

Stanford Al Indexrepdft HnHNX &1 Ol SA50262 | yI £ Al dz

Contact-cgnter i Personalization Custpmer
automation : : acquisition



https://hai.stanford.edu/news/ai-index-state-ai-13-charts

Zastosowania generatywnego Al
bl 2gAt 0S2 ¢ YINJSUOAYy3Idz A A&ALINI SRl déx

Most commonly adopted generative Al use cases by function, 2023
Source: McKinsey & Company Survey, 2023 | Chart: 2024 Al Index report

Creating first draft of text documents (e.g.,
advertising copy, technical sales content)

Personalized marketing
Summarization of text documents

Creating images and/or videos

Identifying trends in customer needs
and/or preferences

Use of chatbots (e.g., for customer service)

Use of chatbots (e.g., inside sales)

Identifying and/or forecasting service trends,
insights, and/or anomalies

Creating first draft of documents

. . B Service operations
(e.g., customer service call scripts)

R&D/product development

Drafting of technical documents B Marketing and sales

0% 6% 8% 10%
% of respondents
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gecrease and revenue increase rrom adoption b
Source: McKinsey & Company Survey, 2023 | Chart: 2024 Al Index report

Decrease by <10% [ Decrease by 10-19% Decrease by z20% [ Increase by >10% Increase by 6-10% [ Increase by s5%

Service operations 54% 10%

Manufacturing

Human resources

Cox |

Marketing and sales

Risk

Function
T
o

Supply chain management

R&D/product andfor service development

=]
#

Strategy and corporate finance

Average across all activities

% of respondents




Generatywne Al: przychody
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Anticipated impact of generative Al on revenue by industry, 2023
Source: McKinsey & Company, 2023 | Chart: 2024 Al Index report

High tech

Banking

Pharmaceuticals and
medical products

Education
Telecommunications
Healthcare

Insurance

Media and entertainment
Advanced manufacturing

Consumer packaged goods

Advanced electronics and
semiconductors

4.80%

9.30%

2.80% 4.70%

2.60% 4.50%
2.20% 4.00%
2.30% 3.70%
1.80% 3.20%
1.80% 2.80%
1.80% 3.10%
1.40% 2.40%
o
1.40%2.30%
—

1.30% 2.30%
e
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17}

0%

4% 6%

% of total industry revenue

100 200 300 400

Total industry revenue (in billions U.S. dollars)







AI Applications in Principles of Business Management

(

N\ V'
N\ /

B e
Planning

Predictive Analytics

Demand Forecasting

Organizing
Workflow Automation

Asset Tracking

N

/
/
/

B e
Leading

Leadership Assessment

Time Management

Staffing
Talent Sourcing

Succession Planning

Controlling

Compliance Monitoring

Risk Control




Strategic
Planning

Competitive
Advantage

Time Savings

\

@ Innovation

Benefits of Al in
Business
Management

Operational

00cl

Efficiency

Cost
Reduction

Control

Management

Risk ég&
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Prompt Recipe

Prompt Recipe guides how the agent
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Real-world Challenges 8 Distinct Environments

(On an Ubuntu bash terminal) s e
Recursively set all files in the directory to eomtenchintunts -
read-only, except those of mine. o S %
Operating |-

(Given Freebase APIs) System Database

What musical instruments do Minnesota- L L M -as- Age nt

born Nobel Prize winners play?

A :
(Given MySQL APIs and existed tables) @ q&? 7 3
'S £

Grade students over 60 as PASS in the table. Language Knowledge | |Digital Card

(On the GUI of Aquawar) Graph Game

This is a two-player battle game, you are a
player with four pet fish cards Rrow o |

A man walked into a restaurant, ordered a bow! g | - "o o ' ?
of turtle soup, and after finishing it, he Interactive House : i
committed suicide. Why did he do that? ! g . e bl
Environ Environments olding | -ing Puzzles
(In the middle of a kitchen in a simulator) -ment

Please put a pan on the dinning table.

(On the official website of an airline)
Book the cheapest flight from Beijing to Los
Angeles in the last week of July.
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oddechowego, to najlepszy znany wynik!
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https://arxiv.org/abs/2405.02957

