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Eli Lilly and Company &
@EliLillyandCo

We are excited to announce insulin is free now.

1:36 PM - Nov 10, 2022 - Twitter for iPhone

1,575 Retweets 707 Quote Tweets  10.9K Likes

A fake tweet impersonating Eli Lilly and Co

Market Summary > Eli Lilly And Co

346.04 us0

-11.97 (-3.34%) + past 5 days

Nov 11, 1:17 PM EST - Disclaimer

1D 5D ™ 6M YTD 1Y 5Y Max

345.97 USD Fri, Nov 11 1:16 PM

T

Open 366.16 Mkt cap 328.798 CDP score B
High 367.83 P/E ratio 52.00 52-wk high
Low 344.68 Div yield 1.13¢ 52-wk low 231.87

Eli Lilly and Co stock a day after the tweet was
made
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n An Introduction
T

Overview

Machine learning is one of the most relevant up and com-
ing topics in the world of computer science. It acts as one
of the basic constructs for artificial intelligence and focuses
on pattern recognition, statistics and training a program

studies methods that leverage data to improve perfor-
mance on a particular set of tasks.

Machine learning algorithms build a model based on sam-
ple data, known as training data, in order to make predic-
tions or decisions without being explicitly programmed to
do so. Machine learning algorithms are used in a wide va-
riety of applications in the modern society, such as in
medicine, emalil filtering, speech recognition, agriculture,
and computer vision etc. It isespecially usefulfor solving
problems where it is difficult or unfeasible to develop con-
ventional algorithms to perform the needed tasks, for ex-
ample in facial recognition, where it is extremely compli-
cated to make a very accurate program without using any
machine learning methods. One of the newer implemen-
tations of machine learning uses data and neural networks
which aims to mimic the working of a biological brain. It is
also used across many business problems, where it is often
referred to as predictive analytics.

A subset of machine learning is closely related to compu-
tational statistics, which focuses on making predictions
using computers. It also includes the study of mathemati-
cal optimization and delivers methods, theory and appli-
cation domains to machine learning. Data mining is a re-

lated field of study, focusing on exploratory data analysis
through unsupervised learning. This article is designed to
give a basic overview on the field of machine learning, and
thus | would recommend researching these independently
if they pique your interest.

Classical machine learning is often categorized by means
used to make predictions. There are four basic approach-
es: supervised learning, unsupervised learning, semi

supervised learning, and reinforcement learning. They all

are unique and have their own pros and cons.

Supervised learning

In this type of machine learning, data scientists supply al-
gorithms with labeled training data and define the varia-
bles they want the algorithm to assess for correlations.
Both the input and the output of the algorithm is specified.

Supervised learning algorithms are
good for the following tasks:

1 Binary classification: Dividing data into
two categories.

1 Multi-class classification: Choosing
between more than two types of an-
swers.

1 Regression modeling: Predicting con-
tinuous values.

1 Ensembling: Combining the predic-

tions of multiple machine learning
models to produce an accurate pre-
diction.



For example, think of it as playing with a pet dog. It is as if
you show the dog that if it picks up the right shape that
you show to it, you will give it a treat. The dog knows what
it searches for (the shape you show it) and what it needs
to output (the shape)

Unsupervised learning

This type of machine learning involves algorithms that
train on unlabeled data. The algorithm scans through data
sets looking for any meaningful connection. The data that
algorithms train on as well as the predictions or recom-
mendations they output are predetermined.

Using the same example with the dog, Unsupervised
learning would be like if you wear a jacket, the dog recog-

nizes that you will go on a walk with it. This might not al-

ways happen, and it is not rewarded in any way, yet the
dog correlates that if you wear a jacket, there is a high
chance you will go on a walk with it and gets ready and
excited.

Unsupervised learning algorithms are
good for the following tasks:

1 Clustering: Splitting the dataset into
groups based on similarity.

] Anomaly detection: ldentifying unusu-
al data points in a data set.

1 Association mining: ldentifying sets of
items in a data set that frequently oc-
cur together.

1 Dimensionality reduction:  Reducing
the number of variables in a data set.

Semi-supervised learning

This approach to machine learning involves a mix of the
two preceding types. Data scientists may feed an algo-
rithm mostly labeled training data, but the model is free to

explore the data on its own and develop its own under-

standing of the data set. Semisupervised learning works
by data scientists feeding a small amount of labeled train-
ing data to an algorithm. From this, the algorithm learns
the dimensions of the data set, which it can then apply to
new, unlabeled data.

So, with the dog example, this might be about teaching
them how to behave around new people. To teach this
you might use an example of a friend you know and train
them to be more friendly towards them. Once it is trained

to behave properly around your friend, it is often easier
for it to be friendly towards others. This might be because
it identifies the new people as being like the person you
trained it on and applies what it learned.

Semi-supervised learning is good for the
following tasks:

1 Machine translation:  Teaching algo-
rithms to translate language based on
less than a full dictionary of words.

1 Fraud detection: Identifying cases of
fraud when you only have a few posi-
tive examples.

1 Labelling data: Algorithms trained on
small data sets can learn to apply data
labels to larger sets automatically.

Reinforcement learning

Data scientists typically use reinforcement learning to
teach a machine to complete a multistep process for
which there are clearly defined rules. Data scientists pro-
gram an algorithm to complete a task and give it positive
or negative cues as it works out how to complete a task.
Data scientists program the algorithm to seek positive re-
wards-- which it receives when it performs an action that
is beneficial toward the ultimate goal-- and avoid pun-
ishments -- which it receives when it performs an action
that gets it farther away from its ultimate goal. But for the
most part, the algorithm decides on its own what steps to
take along the way.

Reinforcement learning is often used in
areas such as:

1 Robotics: Robots can learn to perform
tasks in the physical world using this
technique.

| Video gameplay: Reinforcement learn-
ing has been used to teach bots to
play several video games.

| Resource management: Given finite
resources and a defined goal, rein-
forcement learning can help enterpris-
es plan out how to allocate resources.

An example of this would be potty training your dog.
There might be rewards and punishments to repel bad



behavior, and it will be guided to go outside and do it. foremost, it can be expensive. Machine learning projects
Though the objective of not doing it at home is achieved, are typically driven by data scientists, who command high

the dog still has freedom of when and where to do it out-  ggjaries. These projects also require software infrastructure
side. that can be expensive.
When it comes to advantages, machine learning can help a6 is also the problem of machine learning bias. Algo-

enterprises understand their customers at a deeper level. rithms trained on data sets that exclude certain popula-

By collecting customer data and correlating it with behav- tions or contain errors can lead to inaccurate models of

iors over time, machine learning algorithms can learn as- the world that, at best, fail and, at worst, are discriminato-

sociations and help teams tailor product development and ry. When an enterprise bases core business processes on

marketing initiatives to customer demand. Some compa- piaqeq models it can run into regulatory and reputational

nies use machine learning as a primary driver in their busi- harm

ness models. Uber, for example, uses algorithms to match
But overall, machine learning isa remarkably interesting

field with growing applications and has done nothing short
of revolutionizing algorithms and giving rise to a new age
But machine learning comes with disadvantages. First and of artificial intelligence.

drivers with riders. Google uses machine learning to sur-
face the ride advertisements in searches.

Good Machine Learning Resources

Free Online Courses on YouTube:

1 Stanford YouTube playlist ---- Machine learning

1 MIT YouTube playlist ---- Introduction to Deep Learning

] DeepLearning.Al YouTube playlist ---- Deep Learning Specialization

1 Lex Fridman's up -to -date deep learning course  ---- MIT Deep Learning

The Best Free Courses Online:

1 All Machine Learning courses by Fast.ai ---- Free Courses
1 NYU Deep Learning course by Yann Lecun  ---- Deep Learning
1 Harvard's Artificial Intelligence course  ---- Introduction to Al with Python

Some of the Best Paid Courses:

1 Machine Learning from Stanford University by Andrew Ng

q IBM Machine Learning Professional Certificate

1 Machine Learning Specialization from University of Washington

1 Machine Learning A -Z E:  H aOm &yhon & R In Data Science from Udemy
1 Data Science: Master Machine Learning Without Coding from Udemy

1 Deep Learning Specialization from DeepLearning.Al

1 Natural Language Processing Specialization from DeepLearning.Al
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Want a black car? Want a white car? Can't choose? Soon you
may be able to have both with the BMW iX Flow. BMW un-
veiled their first fully functional colour changing car at the

tech trade show CES 2022 at Las Vegas. When | told someone

a colour- changing car had been made, their first reaction was

assumption. However, if you have a look on YouTube, you
will find the car fluidly switching from white to black is a stun-
ning and sleek sight. What | found impressive is that in both
states it keeps the appearance of a normal car, you would not
look twice at it if it went past you on the street. Secondly,

- even parts
of the wheels - the only thing that is excluded are the side
mirrors.

It may surprise you to know LEDs are not used to create this
transformation. The car is covered in an electrophoretic coat-
ing that is heavily inspired by E ink. E ink is a technology
many of you have probably already encountered for exam-
ple, the screen of a Kindle eBook reader uses E ink. Millions
of microcapsules are filled with a dark ink, which hold nega-
tively charged white chips floating inside. Each of these can
be thought of as the equivalent to a pixel on a LED display.
The microcapsules create an electric field causing the top of
the cell to gain a positive charge, so the chips experience an
attractive force. The chips will rise to the top and cover the
surface. If a person were looking down from above, they
would only see the white chips and would perceive the cap-
sule as white. Reversing the polarity of the field will plunge
the white chips down to the bottom leaving only the dark ink

Creating 3D curved sections of this involves unwrapping the
shape of the car into 2D shapes and designing these before
bending them. The E ink uses no power when not switching

FiOQhangingCar |l our

colours, which is an important aspect to make this viable for
daily use.

A new frontier for car personalisation, the microcapsules are
normally programmed in segments, and you can see their
outlines when the car changes colour. This allows for an im-
mense variety of patterns that you could display. Text can
clearly be displayed and easily changed, taking company car

communicate more things, such as fuel levels, saving space
inside the car.

Ever came back to the car park but forgotten where you
parked your car? Making your vehicle flash using a phone
app would make it much easier to find. This may prove even
more useful if your car ever got stolen.

Another interesting feature this allows the thermal properties
of a car to change due to sunlight reflection. Black surfaces

white surfaces reflect them. Drivers could swich between col-
ours to heat or cool the car. This could reduce the amount we
use AC and heating in our cars and save energy.

The next step for BMW is escaping the greyscale and adding
more colour options. This is what really change the future of
how cars will look and be personalised. However, it unlikely to
be a focus for BMW, who are at the moment probably refin-
ing their current greyscale prototype for commercial use. It
would require chips of different colours with unique charges

could prove challenging. This technology could definitely
make its way into the world soon and | look forward to seeing
more prototypes till one day they may become available to
ourselves.
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Guide to Cybersecu rit

Thanish Senthil

Introduction

There are around 2,200 cyberattacks per day which is about one attack every 39 seconds. Cyberattacks can cost a com-
-by

- day hackers are becoming more sophisticated and cybeanttacks are developing. This makes cybersecurity a crucial

topic in the modern world.

What is Cyber Security?

Cybersecurity is the practise of protecting organisations, individuals and physical devices from cybattacks and ensur-
ing we maintain the Confidentiality, Integrability and Availability (CIA triad) of data and information. Cybersecurity is ex-
tremely significant in this day and age, technology is embedded into the majority of things we do, we share a multitude
of information and how do we know if that information is being processed safely? Being cybeaware is a method to
avoid being a victim to cyber attacks.

What is Ethical Hacking / Penetration Testing?

Ethical hackers discover vulnerabilities in a system by gathering information and scanning a system, however
they do not exploit the vulnerability, they stay in scope meaning they stay within the boundaries of what the
company had stated and they simply report the vulnerability to the organization and other security team

members will create a more secure infrastructure. Ethical Hackers have a big role in preventing cyadtacks
for an organisation.

The Three Types of Hacker

White hat hackers (Ethical Hackers) - They use their skill to benefit an organisation and all their
activities are authorised i.e., finding vulnerabil
move it.

Grey hat hackers - They use their skills to benefit others often, however it can be considered

unethical at times i.e., Taking down an illegal website.

Black hat hackers - These are criminals who use their skill as an advantage to exploit a com-

pany to gain financial benefit and sensitive data.
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EthicalHackers require a large skillset, they need to have exper-
tise in networking, modern technology, programming, Linux,
hardware, reverse engineering, database management, cryptog
raphy and most importantly problem- solving.

Coupling exploit with backdoor
nto deliverable payload

One of the most popular operating systems ethical hackers use,

comes pre-installed with around 600 pen testing tools which is

what makes it so popular. There is a large variety of security re-
lated Linux Distros, personally what | use is a Linux Distro callec
BackBox Linux which | have installed onto a USB which | use as

secure boot to be disabled (Kali does) to run when using as a

UEFI bootable USB, although it lacks prénstalled tools.

on Keyboard" access,
dish their original goals

A guide to install Kali Linux can be found herehttps:// . , , ,
—_— this is the Cyber -Kill Chain, used by ethical

www.kali.org/docs/installation/ hackers to detect and prevent cyber -attacks

If you want to learn Ethical Hacking, there are many resources
online and one of my favourites ishttps://tryhackme.com/ , an alternative to TryHackMe isttps://

app.hackthebox.com/. These two websites involve interactive labs where you can learn to hack networks.

YouTube is also an amazing resource.

Example of Application Exploitation

Did

the source code, then used a web proxy called Burp suite to monitor traffic between the app and server and
found out that the payment processing is client sided on the app. The security researcher then intercepted

https://www.hackerone.com/and https://www.bugcrowd.com/

Cybersecurity in Critical Infrastructure

Cyberorimes i Hoadlios Ransomwareis a popular type of malware which cybercriminals inject onto

An overview of cyberattacks and trends
that have shaped the cybersecurity landscape.

COVID-19 and
Cryptocurrency
Scams on the Rise

ing into critical infrastructures which can cause serious harm.

Flns s 0% K gy O | Unfortunately, the first reported death by ransomware happened on Septem-

increase in reported
cybercrimes, including | A A i

preeh @ & ber 2020 which caused an IT failure at a hospital. In February 2021, a hacker
cryptocurrency.

had attempted to poison a water supply but fortunately, had failed. In April

Physical Infrastructures Targeted

The U.Ss Colonial Pipeline was -
hacked in April 2021 via a VPN lacking . . . e . .
@ mit-fector authenticaion. factor authentication and that resulted in a $5 million Bitcoin payment to re-
@ Meat production was disrupted in . . . . . .
Q@ e 201 ks sty gain access. Similar attacks like these occur so often and it is important to

attempt to mitigate cyber- attacks.


https://www.kali.org/docs/installation/
https://www.kali.org/docs/installation/
https://tryhackme.com/
https://app.hackthebox.com/
https://app.hackthebox.com/
https://www.hackerone.com/
https://www.bugcrowd.com/
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Why Criminals Use Cryptocurrency

Thereason Bitcoin is used as a payment method is because it is untraceable to an extent and is pseudony-
mous, however cybercriminals are starting to use a cryptocurrency called Monero which does not expose the
address of the wallet when performing a transaction which makes it even more anonymous.

How can you stay cyber -safe?

Dondt be a victim to social engineering again.

late you into performing an action that could cause you to expose your information,
this is called social engineering. There are many ways you can prevent this from hap-
pening:

Purchase an Anti -virus - Anti-virus/Anti -malware are an essential invest-
ment. They scan your computer to check
. . your computer. Certain anti  -virus softwares will delete a file as soon as it
o gets downloaded as it scans the executable file and validates it to
known viruses. Some programs are becoming more sophisticated which

‘ anti -viruses may not be able to detect so be careful of what you down-
load.

Using Two-Factor / Multifactor Authentication 0 If a hacker somehow gets your credentials,
they cannot log in to your account as they will need a special code

which you can only get if you have physical access to your mobile

device which has the two  -step verification app, or if it has the specif-

ic phone number. (Some hackers may do a sim -swapping attack

though using information they know about you and pose as you to '

the sim provider to get them to swap your phone number to their

phone. So be careful of what information you post online.)

' Keep your software up -to-date & There can be pre -existing vulnerabilities in
your software or OS and hackers can exploit them, developers work hard to fix
them and release new updates and they should be installed to reduce the risk
of being attacked.

Using Strong passwords & Involve a combination of uppercase, lower-
case letters and special characters in your password, this makes it less
common. Hackers can use a password cracker that takes common
passwords in a wordlist and checks them against the cryptographic
hash of the password in a database. This is called brute -forcing. (You
can try this by using the hashcat tool which is pre -installed on Kali Linux,
ParrotSec OS etc.)

THINK BEFORE YOU CLICE Many hackers send malicious links to you, and
those links can trick you into thinking you are browsing on an official
website (where you may input your credentials), trick you into clicking an
element of a webpage which can install a malware (clickjacking) etc.

Make sure you read the URL and verify if it is legitimate. An anti -virus will
block you from clicking the link.

-
®9
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g1 i g Aeeuil Agi CAE Ehilée AE
1ig eECcBARAEAAGCHC hEU ">
A e UA géeU eECGEAYy i A ¢
GJ OEAcgci Ag AAO OE

p]
C

fATU DU OC geAg' geU ETEUUA 137 0 uEes 137
gei AcE AAO uccC+- OAhRAgiAc Ag’

E JCh 1 AAE B8N @ UEWICyg c¢Ci Ag CA Ca
JéeAg WU AUUO i E o6hEg ¢CiAg ¢gC i AV
geuU AEEUVI GJ 1TCOU =CE geU eECCE
HU WAAg gC &« AO geU 1ig Cae 1COU e C E
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hEUEAAyU AAO EUEi Au =+UJ" 14
gAE+ 1 CAEi OUEi A¢c &Cl0 yhie
¢8UEU i E A gCCu geAg 1T AA g
vUy Uyl UE WéeUA DU UAGQUEUO EA
i Aehg @i UaOE AAO A Vy UE HAXAA
zUEi Anc &g . BugEECIAK G z UH EA (g CURG
Eiggi Ac géeUEU ECyUNEUEU i A
geuU T hggCA i g EUx=UEUAT UE ¢é
geu a=hAl gi CA gC Oi EeuAJ ge
geAg AGWCNWE JCh ¢gC EUAET &
6ECCcEAYy " wWeéeileée NU TAA REU
JUEEAcU | QUEGEGMAG i AGEI Aa WUJ:
téeEChg¢é Eicgeéeg Tuail+iAg geéuU
¢cUAUEAgU AuuG EgEi A¢ EU&UEU

6hEg EUAET ¢ WdECRHAEGEhGEe BgEHCREO
string A string 10 0f Bg WIHC A Uz WHRigAG AWUJAee UAE.
Qoigzos L serial Key" = U lail+i Ag CA géAg 13U AEU Al al
76223140 L apartment; proxy apt:%d current UEU i g i E EUx2UEUAT UO:

7624D6BC| "A COM proxy was called from the

geuU Eicég VU CRRUIEY UZig@&yAl
T UGQUECAg zUHIAAG QWU ¢ &
y 1w EUUYE gC 1U geuU
WDECA¢ CE 1 CEEUIT g EUEi Au = o
Al ¢Ci U DU EUU A ai AU geAg o 3%%3

crackmel4.7191E0 |7191E0:L

, <
OC

EUAgi Aauad TéUIl+E ia 8 1
ohye gC geu 1 CEEUIT g
Ag 1" +12: +ﬁg i& 8

i

P dword ptr.
A dword ptr
&

zC i ®ECLCAY z UEighkd AWWIEEOT g 2B0&EAAc WG i AgC géU EAYyU EUci E
gi CA ~yeiile CAU OUBUAOE CA NéeUgeUE 8 ¢ iE kUEC CE ACg~
TAaua Ag geU UAO iE geu CAU géeAg VA-UE A JUEEAGWEGA] ZAGEIU
WUILE CEEUT ¢§ ZUEi Aa WwWUJ

viceg ACHK) EUAWGIA +AC yhie Al Chg &Cl ¢

EUEi Aa +UJ: aa NU +ACU i E géeAg ie geéu

KUEC' i@ ¢geU EUEi A0 +UJ 1 E NVEEAACHE WA

il SRV EC: Mg géUA TeéeUl+E ia 8 ¢ iE kUEC WNéuU
'1_Cr§§|:rje}fw493$5A| By UEEAcU 1 Cij gUuuiAg RE geU EUEIAG +UJ
Me WU ¢Cg géuU EUEiIi Aua +UJ WDECA¢ ¢geéeUA 8

T AAcU geéeuU U i AEGEhT gi CA- QEE BIAQ * 2 Wk {UA

TSP | COU i 8 T iE ACg kUEC geUA &jecCgeuUg

J - Fol WECA¢ WU Egiau ohye gC geuU Eicéeg 1ig C

+J Tail+iA¢ CA géeU o6U iAEgERI gi CA AAO

i AEgQERT gi CA°~ EC ig 1UICyUE A 6AU i AEgQE
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Dige geu 4 8AARAAOU

¢ UEg i A(; ChE éAgT é Instructions

g l‘JEi‘ A(% . AA £ I, A I. CF E U Create a keygen for me
yAAAcUO gC gEIT =

ilE] 1 CEEUIT g . Registration

TCI MW yAAAgUC

o g C =~ Enter firstname: jykas
EECCEAY EWWgi & WU

U

|

Enter Serial Key: 1234 Well done

0 Correct Serial Key

UEAGCE g&Ag g
| AEUO CA géuU

¢é UEUA &=UID IJAJ V]
géei EibhéhMmi +aJ Ceu
TAGauod M2 sEC " AA
6ECEEi UJAEJ géi E g
mov [esp+88h+f.LpSystemTime], eax ; lpSystemTime Vﬁ E g A e ﬁ i i - A C g U X g é A g a A E g i A E g [
ShL o eepogrTine EAyU AE 60U Eigég OCUAEYCohEE §BCT:
movzx eax, [ebp+SystemTime.wYear] 2UEUA g A A y U E 2CE g &au E A y U g 8i A G :
add eax, 4D2Zh )
e e o™ AJIAI WeAg M2 EAE i OUAg ai AL AG ¢
v [hpevar.5C], OFFEEEEE (E geAg Eicég |1 U=CEU WU gUEg (e U/
mov esp+88h+var , edx N~ s, = N, N N e~ L s L~ <
mov [esp+88h+var_78], ecx &eh Al §gi CA 1 AtuUO -DIEIlye: ¢éiE iE /
mov [esp+88h+var_7C], eax . 4 = . o= s = . AR A =~ L~ R o= S A .
mov EeSpi-SShwa;_SGl; edi o 9 I:] C ?g Ei A? E A ‘,O ,\E ‘U gAh E é_E 'f U ?E: I e Ag €
mov esp+88h+s2], offset off_7191FA o1 N i ¢ 01 \/
mov [esE+88h+1pSystemTime], offset s1 ; "eeeeceeceee” U E g‘ ! A({ <, AI? . I. ,g ‘FEi EICd‘ L{\” _UI\!A_Q{ UgiAeALF I &eh 9
call  sub_708098 géu EUAU EUEiIi A +UJ C¢UAUEAQUO &EC\
[ebp+var_5C], @FFFFFFFFh > o < LA N I U L
:2: [:sS+;g;+52], esi ; s2 E?Eg ?? : f\ia,\u E g ? Iv E AE 1 A M%g ! _yI,Ug E ¢
mo\irl [esp+88h+1pSystemTime], offset s1 ; "000000000000" E U (0 A g UO a&h Al g i CAE Jeil e i E A C g g ¢
ca JCSCME ~ . ;s A - , ~ ~ ~ . ~ ~ ~ -~ N~ A <~ .
test eax, eax AEChAO A EUEi Al +UJ Il éuUl - UE:
mov eax, off_7266E0
mov e:*;tliﬂ*lams; this ¢C gUEg ChE i OUA U TAA ¢C 1 AT = i
o e e eCiAg Ag géeAg ai AU AAO i AEeUl g g¢
B g MARIPC AQOU EUEI Aa +UJ ig gEi
g g g

yUYyCEJ EUci CAE:uha8BgCi & B
DU EUU geéeUEU 1 AuhUE:

¢ DU WUEU Eic¢ég’
i Aehg EUEi Aa +U3J
AEUO gC geU EUA
hawpg ' "4t 14" °CU
Jige TUEgAi Agd ¢geéeU EUE
TAgUO Ag i+ i U

[

AaG +UJ iE ucC!
AA  QuhEgCeARcy zgUEFEN GA| i GVB§IAA g 1 1IAE G UBIOU E deg
guo =+UJ:

WECAc¢ WU ¢Ug ChE cUAUEAGUO j
vUeuAl i Ag géiE (AEGERT gi CA g&U EAyU UAJ AE 1 U=CEU' 10U AE
EAcU 1 Cij =hAlgi CA

mov edx,crackmeld4.719: g UE &AgleiAc ¢
JU ACID éA1r U A UJC
eax,cracKkmels +UJcUA.
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E: Mg (E (A
e i

-AEg JChE yiAO 1T AT+ ¢gC geéeuU JUAE UAEGJ ' "1 E"
OUiruvucCei Ag géeU @i EEg NUI 1ECNEUE ~+ACNA AE _¢C
geU ¢CAG Ce yA+iAg ¢géU VCEGOI &IAOUAWUE UGE G UEEA
EhUAgud yChuoOi Ag géuU WUI 1 AgC NeAg WU =ACU g
2hEi A¢ geUEU &«CEyAgii1 U JUAEE®™ WUl é&A¢UE WUEU
KCWUI UE" “UgET AeU UAAgUO gC EUYCI U g&iE Giyig
ETEiégiAcy iAAhRANYCE ~geéU EhRTTUEECE ¢gC _CEAIiI
AA Uiji Egi A¢c eECcEAYyYyi Ac UAAchAc¢cU EhT & AE VAIA
+EUAOAA 8ileée IWAE gAE+UO Nige OUIiEiA¢ A AU
MA &ﬁﬁ50+ i AEUAOAA EQAlg&JO VAI AzT Eieg Deileée Aiy
AT gii1igd gC 10U AOOGUO ¢gC WUl eA gu
¢

+ACUOA AE VAI Azl Eiég  WUAg geEC

KCUOUI UE° géUuU AAyU IDAE VAI AzIl Ei e

VAI A Wéilée WAE UijgEUyUuJ ecehu
AC 1 CAAUT gi CAE gC VA A:

U

¢ yAAJ AAyi A
g WAE TeCEUA A
AE Ag géeuU giyu

gC xCuuCl° VAI AzTEieg NChuO hAGUEAWK GEEGA ¢i yANAKA g
j° @«CE hEU i A MAgUEAUg 8ijeuCEUE: ¢éUEU WNAE AUU
J Neilée EUgE EgQAAOAEOE i A geU M¢ i AOhREgEJ” AA
E ehiui EEUO EeUlieai1Agi CAE +ACWUA AE 8- _ zI1Ei

VAI AzT Ei egiUn BuA OJ@AAyi 1T eECCEAyYYI Ac -UAAYRAJ Eylad uivad: i E Eh iy UAG
ChEGJ VR Azl EAEH hEU i E CA geéeu WUl eEC||O|Aq i AQUEAT gi 11 g
Tai UAg Ei OU -Ch TAA gei A+ Ceae géU 1 ECUBUE "I UiUlAicA ¢y égle (E hyAGH ¢y L
®AEgQUEg VAI AzT1Eieg UAc¢i AU i1yeuaUyUAgUO i AgC WUl 1 ECUEBEGU KC
Aeeuil Agi CAE *COU: bE i E geU yCEg eCehuAE VAI Azi Eieg ERAgiy
UEUO 1J geu 2’ UAckE ADECHI AUAT VAEIACU CHe@GiEEAgE (i 1 Agi CAE" 1 g
gEUyUGJ gEAAEa=UEEAI aU AAO hEUeshu E=+iGG:

8)) gUAOI A¢ VAI AEI Ei1 eg

fAU Ce g&U AEeUI gE NVeéeil e yA-UE VAI AziEiég EgAAO Chg: I E &cCU
AigJ: sAl +A¢UE AEU gJeilTAaad i AEgAGGUO hEi Ag geU i KA jes@A i CA
6Ei VAEJ" WAJ ¢gC UjUThgU VAL AziEieg ChgEi OU Ceae géeU 1 ECUEUE:
z1 Eieg VAI AzT Eieg {E OJAAyiTAGG] giegudeUjuBAD ARAGIE@UEBGAGA Y &
gC yAAJ UEECEE: péUA VEi gi A¢ ECaegWAEU" geéeU WNCEEg ¢géiAg geéeAg
JeUA geéeUuU Aee 1 E i A geuU DiubO: ¢JeUziEieg eUueE gC eEUI UAg ge
CgeUE hEUaehu &UAghEUE wWéeilée ACg CAuJ eEUIUAg T hgcE T1hg iyeEC
geUEU i E A +UJ iEEhRhU: VAIAzIiEieg- {E geU CAGJ eEC¢EAyYiAg 0
6ClJ) i E ¢JeuUziEieg hEUO géeUA ¢tjeuvuziEieg hRhEUE A gEAAEeéei aUE U
ECair i Ag géiE i EEhU: ¢eiE AGEC i AgECOhT UE AACgeéeUE AOI AAgAcU"
geUEU AEU yAAJ 1T AEUE WeUEU ECyU AU VAI AziEieg «UAghEUE AEU
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eu0CEUE ¢cé6i E YyUAAE JCh yhEg 1 CyeECYyi EU 1 UgWUUA hEi Ag AUN &U
¢tjeuvziEieg 1 Ui A¢ gEAAEéiaUO" geéeiE OiaUyyA (1 E UGiyi AAgUO: ¢eé
¢tjeUzi Eieg 1 COU i AgC VAI AziEieg 1COU Ce geU EeUTiei UO EeUT
geu CuO EeUlTieaii1Agi CA NDéeUA AUIT UEEAEJ: sGaUAEU ACgU geAg geUE
TEieg eCOUIUE ig iE iyeCEgAAg gC ACgU geéeAg ¢JeUzlEieg WAE O

EEAYyUIUJCE=+E

ACgeUE WAJ i A Wéeile VAI AziEieg iE hEhAGGJ ngUAOUO iE geEC
EUE+EUBOU &®EAyUNCE+-E AAO ¢geéUi E yAi ehEeCEU i E gC EgEUAyui AU
gi CA AAO Ci UEAGO EéAei A¢c AAO CEcAAikiAg¢ JChE NUI EEJOUTEUABA
Ei OU” &EAyUWCE+E AEU géAg geUJ Au j C > ' U A0

®EAyUWCE+ OUIrUacCeUuO iJ EAIUICC=+" i gUEAGGI AGGCNE JCh gC WUE
TEieg geAA+E gC c¢UAihE guUlTéeACuCg¢lJ: EEAYyUWNCE+E @eECEUAOUEI BGE
geu WUl eAgU AAO EgAgU yAAAGUYyUAg ¢gC EeUUO he OUiIUuCeyUAg:
i AgC VAI Azi1Eieg: AaucClNiAg JCh gC 1TCAgECU Auu AEeU§ gEUEZR §Ca
GAE AA@ dANWWBA | UEJ ERITTUEE=hG i A géuU DUl OUIUacCeyUAg EIT UAU:
CUEQg!I Ag

E Nige Auu ECegWAEU AA iyeCEgAAg EgAcU i A OUIrUaCei Ag AAJ
gi CAAG gUEgi A¢c yUgeCOE «ChAO i A CgeUE uUAAchA¢UE EhiTé& AE hAi
JUl Aeeuil Agi CAE aUO gC géU TEUAgi CA Cae yAAJ i AQUEUEgi Ag ¢¢C
T CyehigOEgeECGOUUO TeECYyU 1 ECUEUE: ¢éi E YyUAAE JCh TAA UEiguU guU
~eEUEEi A¢ 1 hggCAE" @iaui Ag «CEYyE” AAO OUgUT gi A¢ geU EUEhGg
Chgéuld:

¢téeu EhghEU Ce VAI AEI Ei ég

WCEGO AAO gcC ﬁAOUEEgAAo geu ifyeAT gE ¢geéeUJ BNiau A1 U CA géUlU =
OU =NAR§JCgC ERA VAI Azl Eieg ChgEi OU Cae géeU 1 ECWUEUE &ClNUI UE ¢é
hil+0J UEgAiuiEéiAg geUyEUGI UE AE EUBUATUYyUAgE &CE geéuU Agi
“®ECYy géU 1 EUAQCE Ca ACOU: 8E” AAO AiyE gC AOOEUEE yAAJ i EEHh
Al +A¢U EJEgUy AE NUuu AE eéECii Oi A¢ A gi|U EheeCEg =CE ¢JjeuU
ERAgiyU wNeil e AOOi gi CAAMIh iail @i iUEU E hyi XAJAE RivExm i Ac AAO 1 hAO!
geAg VAI AzIi Eieg WAE geuU CAGJ AAgii1 UaJ EheéeéeCEgUC gems dcgruAly yoi EAg

U

é Ua
AO1I AAT Uy UAg A geU 1 ECWEUE EeAT U &AE | A géeU EheeCEg @&CE
A Ac U AAC JA E I J

|
I AEi UgJ Ce GUAA¢chAcUE AAO geUA EhRhA i A 1TECWUEUEE: ¢éiE yUAAE g
iU WDEiggUA i A yCEU UEaeCEYyAAg UGAAchAcUE Ehieée AE -, ., AAO gel
A1 i A¢ gelU eCgUAgi At gC EUeUAT U BLYyPCIEeAEgAEALIEE AE® UAA Agii CA EE
Tad wiaga Eiyead 1TU AA Ai 0O i A DUI OUIUacCeyUAg:
2UEei gU geU yAAJ TEigiliEyYyE Ce VAI Az1 Eieg AAO NUI OUiUvucCey U
8AE UEgAl Gi EeUO i gEUGe AE A EgAI GU i A géeU ECaeglWAEU OUIUucCey
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Competitive Programming
Vladimir Filip

Overview

Programming is very much a mental sport, one which chal-
lenges your logical and problem solving ability in a way

and solve it with an analytical yet creative approach. The
world of programming, and computer science in general, is
truly vast but those at an intermediate level who under-
stand the syntax of their language and simple program-
ming concepts often find themselves struggling to improve
further. This is where competitive programming comes in.

Competitive programming is the very same sport but in a
competitive environment, enabling you to solve problems
under certain constraints, which can be a time limit to solve
the problem or running many test cases that must pass to
ensure your solution is correct. It can be significantly more
challenging but also more rewarding. The main tech com-
panies such as Google, Microsoft and Amazon tend to hire
through competitive programming, for those who excel in

it turn to be all- round world- class coders who have higher
knowledge of advanced data structures and algorithmic
analysis.

How to start

The only prerequisite to starting out is having an interme-
diate knowledge of your programming language, where
you know the basic syntax as well as programming funda-
mentals such as data types (string, int, float/double/long,

A An Introduction

arrayl/list, dictionary/hash table etc.), iteration, selection,

these first before moving on to competitive programming.
There are various online resources to help you, but they
are outside the scope of this article.

Like with any sport, there are various levels of competition,
ranging from online problems and coding challenges to
international competitions such as the International Olym-
piad in Informatics.

Websites to improve competitive pro-
gramming ability:

GeeksForGeeks

TopCoder

CodeForces

CodeWars

LeetCode

HackerRank

AlgoExpert (paid service)

=A =/ =4 =4 -4 -4 -a -

spoj.com

The websites above all have thousands of problems at vari-
ous difficulties to complete. The format of each problem
varies from website to website, but they all follow a similar
structure, in which a problem is given, and your solution is



