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What i1s artificial intelligence?




What i1s artificial intelligence?

/agang, let's see who Ithe

100002/ dooel
e

Ll

softmax(z;) =

bt _,‘ =

: : : QKT ..
Attention(Q, K, V) = softmax , 1%
Vi
T — U
LayerNorm(z) = __—‘ N+ 8
Vo? + e

FeedForward(z) = ReLU(z - W) + b;) - Wy 4+ by

i~

really is

/ O . | 9/ .. -.
x' = Wslz] + emby(x)
" = LayerNorm(Attention(z') + z')

"

forn=1toN: z" = Attention(Q, K, V)

"
I

y=ua- W, L;I?]T +b

pos

; : POs
emby(2) = PE(, 2i) = sin ( v PE(pes2ic1) = coS

LayerNorm(FeedForward(z")) + ")

10000/ i

)



What iIs artificial intelligence?
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History

Hans Moravec’s Robots,
1975

Explosive growth,
“4" industrial revolution”

— investment & research = flexpectations, results)

1980's
1970's P~
2020
1956 Concerns
Dartmouth led to about Al
Conference improved implications:
1¥74-1780 1987-1993 features regulatory
/ AlWinter|  AlWinterll learning trends
1950 1960 1970 1980 1990 2000 2010 2020
Top-down kowledge representation: Bottom-up kowledge representation:
Symbolic Al Connectivism
Tesla FSD,
2024













New electricity

2024 Nobel Prize

2024 Nobel Prize In physics
awarded to John J. Hopfield,
Geofirey E. Hinton for
discoverles thot ‘enable
machine learning with artificial
neural networks'

John J.
Hopfield

2024 Nobel Prize

2024 Nobel Prize in chemistry
awarded to David Baker
‘with one half” while Demis

Hassabis and John M. —
Jumper |ointly get - . :
the ‘other half » -

Ottohor 9. 2074 Sowce: Un ety of Washingds



Geottery E. Hinton

Godfather of Al, University of Toronto

Backpropogation algorithm

"Learning representations by back-propagating errors” David E. Rumelhart, Geoffrey E. Hinton & Ronald J. Williams,
1986
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Geottery E. Hinton

Godfather of Al, University of Toronto

Backpropogation algorithm

"Learning representations by back-propagating errors” David E. Rumelhart, Geoffrey E. Hinton & Ronald J. Williams,
1986
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John M. Jumper

DeepMind, University of Chicago (Theoretical Chemistry)
AlphaFold2, 2021

Madan Carmad (5
r




John M. Jumper

DeepMind, University of Chicago (Theoretical Chemistry)

AlphaFold3, Open-Source, 2024
* Mohammed AlQuraishi X

BMoAlQuraishi - Follow

We have successfully trained OpenFold from scratch, our
trainable PyTorch implementation of AlphaFold2. The new
OpenFold (OF) (slightly) outperforms AlphaFold2 (AF2). |
believe this is the first publicly available reproduction of AF2.
We learned alot. A 1/12

OpenFald

AlphaFold?2

github.com

OpenFold GitHub Repository



Four Indusirial Revolutions
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1765 1870 1969 Today
1 revolution 2" revolution 3 revolution 4" revolution
MASS AUTOMATED NEW
MECHANIZATION PRODUCTION PRODUCTION TECHNOLOGIES
led by the steam engine driven by electricity supported by electronics Internet of Things (loT),
and oil-based power and information Artificial Intelligence (AI);
technologies Big Data, Cloud,

Cyber-Physical Systems...




New electricity




New electricity

10 years
200m EUR
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New electricity
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'Bﬁi‘oomberg reports that Meta will lay How Al RCVOIU ﬁ(.)l'l IS
off 5% of staff Driving 200,000
[Lay oﬂs ()n Wall Street

Chris Westfall |

Metd

AI Is Already Taking Jobs in the Video Game Industry
AV lon finds that major playars like Activision Blizzard, which recently laid off scores of




Before GenAl

Jobs least likely to be taken over by Al

Artist
Musician

Therapist

Police officer 3%

Doctor J0%

Lawyer 26™

Nurse al%

Electrician 19%

Mechanic 16%

0% 10% 20% K

36, Drver

Jobs most likely to be taken over by Al

39% Cashier

Translator

Stocking associate 26%
Customer service

7 24%
representative

23%

Bookkeeper

Cleaner 21%

Bartender 19%

Waiter

— I

0% 0" 20% 0%
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After GenAl

Logal cccupations

Life, physical, and social sclence cccupations
Office and administrative support occupations
Computer and mathematical cccupations
Healthcare practitioners and technical eccupations
Architecture and enginearing occupaticns
Buseiness and financial operations cccupations
Arts, design, entertainment, sports, and media cccupations
Management occupations

Educational instruction and library occupations
Food preparation and serving reloted occupations
Sales and related occupations

Healthcare suppon occupations

Parsonal care and service cccupations

Farming, fishing, and forestry occupations
Community and social service eccupations
Suliding and grounds cleaning and maimtenance accupations
Froduction occupations

Installation, malmtenance, and repair cccupations
Protective service cccupations

Canstruction and extraction occupations

Transportation and material meving cccupations
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Do you think your ability to generate income from your
artwork will be affected by generative Al-technelogy?




Use of Al in business processes

Generative Al productivity
impact by business functions'
Global automation of time spant on current work activities,' «o Q@
R~ et o - - r o Low limgact . REITHRETIINS % o
Oud 0y gunst ides QLAY evprdiag N .b %’ e
oo | %
™ Total, % of
Industry Total,
ravenue % hillian
Hgh tech 48-03 A0-45
. Banking 28-47 20034
0 Pharmaceullcals and - S—— ==
madical products 28-45 0=10 E;‘ =
Education 2.2-40 130) -
Telecommunicalicns 23-37 i0=10 _
I O )
Healthcare 18-3.2 —76 .
Insurance 18-28 60-70
Muodia and entertainmenl 1.8-34 80-13( -
Advanced marufacturing® 14-24 70-22 - -
Consumer packagad goads 14-23 60270 -- -
Advanced electronics ¥ 110
and semiconductors s AR - -




Expectations

Innovation
Trigger

Peak of Inflated
Expectations

Trough of
Disillusionment

Plateau of
Productivity

Time



Al Is Being Adopted Faster Than PCs Or the Internet

Adoption rates following first mass-market product.
/ Generative Al / PCs Internet

100%
40% of US adults il 50
have used Al e
® oo®® 2
0

L R T L S A RO O |
012345678910112 14 16 18 20 22 24 26 28 30

Years since first mass-market product

Source: “The Rapid Adoption of Generative Al,” by Alexander Bick, Adam Blandin and David J. Deming,
NBER



Enterprises using Al technologies, EU, 2023 and 2024
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France and Sweden; break in time series in 2023.
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55% M Paslaik nav

W Aktivi
izmantojam
MI risinajumus

skaidru planu
MI risinajumu
izmantosanai

Nesaskatam
- iespéjas un

vajadzibu
izmantot Ml

22"

leprieks esam
izmantojusi
Ml risinajumus

W Ir plani MI
izmantosanai
tuvakaja nakotné




Have you considered implementing artificial intelligence solutions in the daily operations of your
company? (n=800 2024 Nov)

® Yes,weuse @ Yes, notyet @ No, we are not thinking about it
® Do not know

27



In your opinion, is the current hype around artificial intelligence justified, and will it really
significantly change the daily operations of companies?

Yes, it will significantly change the daily operations of the company

Yes, but it will only slightly change the daily operations of the company

No, it will not change

| don't know

28



Why have you not considered implementing artificial intelligence solutions in the daily operations of
the company?

| do not see its applicability in the company's field of activity

Not interested

No time to delve into the possibilities of artificial intelligence 16%

There is no information about artificial intelligence solutions that could help our company

| don't know how to do it

Artificial intelligence solutions are expensive.

Other



finan’u resursi (Iidzek|u trokums attistibai un ieviedanai), 8% “10%

drosiba (riski, kas saisiiti ar personas datu azsard zibw'kiberdrodibu
u tml)

vadiinijas (ar izstridi vai ievieSanu saistitu vadliniju trikums) 108

juridiskie jautijumi (neizpratne par juridiskajiem jautijumiem /
nomafivo reguldumu, izmantojot MI)

vizija (Ml izmantoSanas vizijas neesamiba);

infrastruktiira (nepietiekama infrastruktira, lai ieviestu Ml
risindjumus)

inform&tiba (nepietiekama informécija par iespSjam, kas saistitas ar o
MI zmantoSanu )

nodarbinato (darbinieku) prasmes (problémas ar athilstoSa personala '
piegemsanu darbd vai esoSo apmacibu darbid ar MI)

precizitite (neprecizu vai neuzticamu rezultitu risks) 4%




GDPR law

Azure Private GPT instances

@ @
authonze - lr.d
anonymize T
Data Controller o Data Processor
erase
responsible for ——seek —~ ZI Explicit Consent
v g process
~—| Personal Data 4£ Other Conditions
, hol - | Personal Data «
—

Data Registry System _:J .

Short Version of Consumer Digital Privacy Protections in the EU, Canada and the US

Name

Compiey regparus sxpici
cansent far data gathering

Detoult Opt-out for shanng
perzans! dats

Detsult Opt-out for
recevng mackating
matenaly

Uzar has the nght 10 access
his own data

User has tha nght 1o coamac
incamrect data

User has the nght 10 delews
his data

GDPR
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There are more details but a5 an overview, the table above (llustrate the most important differences.
In the United States, there are protections such as CCPA, HIPAA, FCRA and GLBA

“Tet” sanemis 1.2 miljonu eiro sodu par Visparigas datu
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Al Law

Subjective, Manipulative, Deceptive,
Fraudulent, Discriminatory,

Biometric categorization, Facial recognition,
Social points, Emotions

Biometrics, Critical Infrastructure, Education,
Employment, Health, Law Enforcement,

Public Services, Democratic Processes

Chatbots, Generated content,
Deepfakes,

Recommendation systems

UNACCEPTABLE RISK

HIGH RISK

LIMITED RISK

Other

MINIMAL RISK

PROHIBITED

Research and

police permitted

S
%0?‘5) ‘

DEEP CHECK

EU database

Extensive documentation
User Notification

& Certification!!

TRANSPARENCY

User Notification

PERMITTED




Overregulation

regulations
SN N AT

we have rB
tech companies

0 Meta-llama has disallowed access to
this model in the EU

Downloads of this model are not accessible from
the European Union (EU). Please see the Liama
Acceptable Use Policy and License FAQ page for
more information.

OpenAl's Advanced Voice mode is
unavailable in the EU, and now we might
know why

m By Graram Sariow last updaced October 3, 2024

Tecw

Apple Intelligence won’t launch in EU
in 2024 due to antitrust regulation,
company says

vBLisnzo 1. JUN 21 2J034.3:0% 'M 20T

Rohsn Goswami wank § X iIn
FINIROMANGORMWANMICNAS
“aPNGOYWAM



Spacecraft Launched by Provider

In Q1, SpaceX launched 502 spacecraft, the most of any launch provider

Overregulation | ee—-
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The European Space Law (EUSL)

What & the Curopean Space Law (EUSLT
On the 13th of Segtamber 2025 in the State of the Urnicn. Presdant von der Leyen presanted Comeryssion pnoeities for 2004

The Lettes of ircamt includad an initiative for an EU Space Law [EUSL)L The legsiathve proposel anvisages common EV rules addressing the
safety, resilience und sustainability of Lpaco actvities Ridd cporulions It Lends 10 avoid and remove lragmentation and barriess soros tha
Wl Markes candsad Oy (i Noteroenaty ar lack af natianal space I0JIRatons, w i ondlsing 1he COrr@at Tiwanacs of tha EursOosdn S00Ce 48cio
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LATVIJA
Al Doors to Europe

ARTIFICIAL

INTELLIGENCE .
. LAT>IAN
WWW.mila.lv ASSOCIATION



4 |

i

.
ii =." X
. »
.
v Ve
i
TR
'\
0
"1 -
1
[



Time to Reach 100M Users

Months to get to 100 million global Monthly Active Users
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Source: UBS / Yahoo Finance YW @EconomyApp &b APP ECONOMY INSIGHTS



11, PROPOSED SYSTEM

’l an Al kanguage model, | can provide some general information on fhe proposed system for the analysis,
design, and implementation of a single-stage multi-pulse flexible-topolo yristor rectifier for battery charging
in clectric vehicles, The proposed system aims to develop a high-efficiency and reliable battery charging system
for electric vehicles. The system utilizes a single-stage mult-pulse flexible-topology thyristor rectifier to
convert the AC input voltage to DC voltage for charging the vehicle's battery, This rectifier has a flexible
topology that can handle a wide range of input voltages and frequencies, making it suitable for charging electric
vehigle batteries from different power sources, The system also includes a control mechanism that ensures the
rectifier operates at maximum efficiency while maintaining the battery's safety and health. The control
mechanism regulates the rectifier’s output voltage and current to ensure that the battery is charged in a
controlled and safe manner. It also monitors the battery’s status and adjusts the charging process accordingly to
prevent overcharging or overheating The proposed system is designed to be compact and hghtweight, making it
casy 10 instull and use in clectric vehicles. It is also designed to be cost-effective while providing high
performunce and rehiability, which is essential for the widesprend adoption of electric vehicles, The proposed
system for the analysis, design, and implementation of a single-stage multi-pulse flexible-topology thyristor
rectifier for battery charging in clectric vehicles is a promising solution for the development of ctficient and
reliable battery charging systems for electric vehicles,
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Your text is Al/GPT Generated

Thesis statement: While the pandemic has undoubtedly caused immense suffering. there is insufficient
evidence to support the daim that COVID caused a significant increase in suicides,

The COVID-19 pandemic has been one of the most significant global events in recent histary, causing
widespread disruptions ta daily life and causing major economic and social impacts. With the pandemic s
negative effects on mental heaith, many have speculated that suicide rates have increased. However,
there s insufficlent evidence to prove that the COVID-19. pandemic caused a significant Increase in
suicides.

One argument against the claim that COVID-19 caused an increase in suicides is that suicide is a complex
Issue, and it is difficult to attrbute the cause to any single factor, For instance, in the United States,
suicide rates had been increasing lor several years before the pandemic. Additionally, studies have found
that multipie factors influence suiade rates, such as mental health conditions, econamic instability, and
social isolation, Therefore, it is challenging to attribute any increase in suicide rates solely to the COVID-
18 pandemic

https://www.reddit.com/r/ChatGPT/comments/12IfO6e/
anybody_know_which_ai_detector_this_is_it_falsely/



How often the words “delve,” “intricate,” “tapestry,” and “realm”
appeared in research papers in PubMed database from 1990-20245
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nature View all journals Q Search

Explore content v About the journal v  Publish with us v Subscribe Sign up for alerts L\ 5
nature > news feature > article
NEWS FEATURE | 25 July 2023

ChatGPT broke the Turing test — the
race is on for new ways to assess Al

Large language models mimic human chatter, but scientists disagree on their ability to A ...
reason,
By Celesle Biever
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This site quizzes 16 Verbal & 8 Vision Als every week | Last Updated: 03:22PM ELT on June 19, 2025
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Labaks par arstu
2025

Figure 1. Performance of Differential Diagnosis Generators and LLMs on
NEJM Clinicopathologic Case Conferences (CPCs) 2012-2024
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A.L Chatbots Defeated Doctors at
Diagnosing Iliness

A small study found ChatGPT outdid human physicians w!
assessing medical case histories, even when those doctors v
using a chatbot.
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Progression of GPT Models on the MBE

BO%
70% 1
Average MBE
Passix_\g Range
60% 4 '
Q12019
50%
3
g 40%
<
30% -
Random Guessing
20% -
10%:
0% T
GPT-2

wda Babbage curle davinel GPT-3.5 ChatGPT GPT4 Student Avg.
001 001 001 001 (NCBE BarNow)

N GPT<=35 W GPT-4 EER NCBE
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Modelis

Transformers Transformers Transformers
at school at college today
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The FBI is chasing a criminal on the run .

FB1 is chasing a criminal on the run .

BBl is chasing a criminal on the run .

FBI
FBI

FBI
FBI
FBI
FBI
FBI

1S
is
IS
s
is

1S

chasing a criminal on the run .

chasing
chasing
chasing
chasing
chasing
chasing

a criminal on the run .
a criminal on the run.
a criminal onthe run.

a criminal @A therun.

@ criminal ea the run.
a crimmnal on the mn .

e BERT (Google), GPT (OpenAl),
2018

« ~8k tokens** (or tradeoffs,100k)
3000 vardi

« CommonCrawl, Wikipedia, Reddit



Tikai Cats

Write answer to question in History exam about Europe.
Output in 1 paragraph using facts and numbers,

Question: "Describe the The First Crusade. Why did it happen,
what were the causes, and what were the consequences?"

The First Crusade (1096-1099) was launched by Pope Urban Il in response to a call for help from the
Byzantine Empire, which was under threat from the Seljuk Turks. Motivated by religious zeal, the
promise of indulgences, and the desire for wealth and land, tens of thousands of European knights,
peasants, and nobles took part. The main causes included the growing power of Muslim states in the
Holy Land, the Byzantine request for military aid, and the papacy's goal of unifying Western
Christendom under its leadership. The crusaders, despite suffering heavy losses, captured Jerusalem
in 1099, massacring its Muslim and Jewish inhabitants, This victory established several Crusader
states, including the Kingdom of Jerusalem, but also intensified Christian-Muslim conflict, leading to
further crusades over the next two centuries.

48



Atrodam faktus

WORLD HISTORY
ENCYCLOPEDIA

<)Y

ENCYCLDPEDIA = EDUCATION -~

First Crusade

Definition

‘ Mars Cartwigne

MEDIA ~ CONTRIBUTE - SHOP

Amboc Freech Grosk Palish Poriugucce. Spanish Tursise

Listen to thés article
-
Mo
WoscneE N .uu‘., MesSunt o v ll-l’l- ‘ll' . LR LT

The Farst Crusade {1095-1102) was a mulitary
campalgn by western Edropean torces to
recapture the city of Jerusalem and the Holy
Land from Mushm control. Conceived by Pope
Urban 11 following an appeal from the
Byzantine emperor Alexios | Komnenoy, the
Crusarde was a success with Chrstan torees

taking contral of jerusalem on 15 July 1099,

Arcund BO00K soldiers and at feast hall again
of non-combatants were involved in the First
Crusade which set off on thetr quest in 10495
After campaigns in Asia Minor and the Middle
East. great cinies such as Nicaca and Antioch

were recaptured, and then the real objecuve,

LI » -

F wmarad by L &

Robart of Normandy at the Siege of

Antioen

-

AS0UT

~ LOfN -

Timeline

OO LVENT VISUAL TIMEL NS

Mar 1096

The poophe's army lad by Fares
the Mt depasts lor
Constmntinnpie during the Fural
Crusade

21 Dct 1086
The Feogie s Crusasie’ is wiamil
out near Nicaes try » Saljuk

armyn

21 Oct 1096
This Vuopies Crusnde’ lud 2y
Putar the et | miged out Dy
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Google traffic share vs Bing + chatGPT AR K
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e perplexity.ai
e ChatGPT Search
e gemini.google.com
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What can | help with?

Write answer to question in History exam about Europe. Y24
Qutput in 1 paragraph using facts and numbers.

Question: "Describe the The First Crusade. Why did it happen, what were the causes, and what

were the consequences?”

Facts: "

The First Crusade (1095-1102) was a military campaign by western European forces to

recapture the city of Jerusalem and the Holy Land from Muslim control. Conceived by Pope

Urban li following an appeal from the Byzantine emperor Alexios | Komnenos, the Crusade was a
success with Christian forces taking control of Jerusalem on 15 July 1099.

Around 60,000 soldiers and at least half again of non-combatants were involved in the First

+ @ search 2 Deep research oes o
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10 x Labaks
Rezultats

Write answer to question in History exam about Europe.

Output in 1 paragraph using facts and numbers.

Question: "Describe the The First Crusade. Why did it happen,
what were the causes, and what were the consequences?”

Facts:

The First Crusade (1095~1162) was a military campi
Around 60,000 soldiers and at least half again of

Mar 1096 The people's army led by Peter ti
1097 The First Crusaders arrive at Constal
1097 A Crusader army wins a great victory
10 Jul 1099 Siege towers are built by the
15 Jul 1099 Jerusalem is captured during

10 Aug 1099 A Muslim army is sent to reca
17 May 1101 Caesarea is captured by the C
c. 1130 Albert of Achen's account of the |

¥ KK X K K

The First Crusade (1095-1102) was launched to reclaim Jerusalem and the Holy Land from Muslim
control, initiated by Pope Urban |l after a request for military aid from Byzantine Emperor Alexios |
Komnenos. Motivated by religious fervor, the promise of indulgences, and political ambitions, around
60,000 soldiers and thousands of non-combatants embarked on the campaign in 1095, Key battles
included a victory at Dorylaion (1097) and the capture of major cities such as Nicaea, Antioch, and
Jerusalem, which fell on 15 July 1099 after a brutal siege. A Muslim counterattack at Ascalon (10
August 1099) was repelled, securing Crusader control over Jerusalem, The success of the First
Crusade led to the establishment of Crusader states but also intensified Christian-Musiim conflicts,
setting the stage for further Crusades and even attacks on Christian-held cities like Constantinople in

later campaigns.
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