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¢8-K `8µz 

¢ëÙ ʸġëÿĆĚġ ıíĚíġÙÓ ĚíġÙ ĆĀ ġëÙ íĀġÙĖĀÙġ ¢ĲíġġÙĖˋ ĖÙˡ
ÎÙĀġúĴ ëÀÓ íġĚ˫ ÀÎĕĥíĚíġíĆĀ ÎĆÿēúÙġÙÓ ĆĀ fÎġĆÌÙĖ ʶʻġë

ʶʴʶʶ ÌĴ ÌíúúíĆĀÀíĖÙ 8úĆĀ _ĥĚ÷ æĆĖ ÀĖĆĥĀÓ ̘ʸʸ ÌíúúíĆĀˋ
ĲëĆ ëÀĚ ÌÙÙĀ À úĆĀç ġíÿÙ ÎĖíġíÎ Ćæ ġëÙ ĲÙÌĚíġÙ ÿĆĚġúĴ
ÀÎÎĥĚíĀç ¢ĲíġġÙĖ Ćæ ÌÙíĀç ÿĆĚġúĴ æíúúÙÓ Ĳíġë ÿĆĚġúĴ
ÌĆġĚ ÀĀÓ ĚēÀÿ ÀÎÎĆĥĀġĚː sĖÙġġĴ ĚĆĆĀ ÀæġÙĖ 8úĆĀ ġĆĆ÷
ĆıÙĖ ġëÙ ÎĆÿēÀĀĴ ëÙ ĚÙġ ġĆ ĲĆĖ÷ ÌĴ íĚĚĥíĀç ÀĀ ĥúġíˡ
ÿÀġĥÿ ġĆ Àúú ¢ĲíġġÙĖ ÙÿēúĆĴÙÙĚ ġëÀġ ġëÙĴ ġëÙ ÙíġëÙĖ
ÀçĖÙÙ ġĆ ĲĆĖ÷ ëÀĖÓÙĖ Ĳíġë úĆĀçÙĖ ëĆĥĖĚ ĆĖ úÙÀıÙ ġëÙ
ÎĆÿēÀĀĴː ¢ëíĚ ĖÙĚĥúġÙÓ íĀ ĆıÙĖ ʷʻʴʴ ¢ĲíġġÙĖ ÙÿēúĆĴˡ
ÙÙĚ ˜ĆıÙĖ ʹʴ̧˝ ÙíġëÙĖ æíĖÙÓ ĆĖ ĕĥíġġíĀç æĖĆÿ ġëÙ ÎĆÿˡ
ēÀĀĴ Ĳíġë ʷ ÿĆĀġëĚ ĚÙıÙĖÀĀÎÙ ēÀĴˋ ġëÙ -8f ÎíġÙÓ
ġëíĚ ÀĚÀ˨ ĲÀĴ ġĆ Îĥġ ÎĆĚġĚ˩ æːġÙĖ ġëíĚˋ ëíĚ çĆÀú ġĆ Îĥġ
ÓĆĲĀ ĥĀĀÙÎÙĚĚÀĖĴ ÎĆĚġĚ Àġ ¢ĲíġġÙĖ ÎĆĀġíĀĥÙÓ ÀĚ ëÙ
ÓÙÎíÓÙÓ ġĆ çÙġ ĖíÓ ĆæÌ˨úĆÀġĲÀĖÙÀ˩ĀÓ ÿíÎĖĆĚÙĖıíÎÙĚˋ
ÎúÀíÿíĀç ġëÀġ ĆĀúĴ ʶʴ̧ Ćæ ÿíÎĖĆĚÙĖıíÎÙĚ ĲÙĖÙ ÀÎġĥÀúˡ
úĴ ĖÙĕĥíĖÙÓ æĆĖ ¢ĲíġġÙĖ ġĆ ĲĆĖ÷ː 

KĆĲÙıÙĖ íĀ ÓĆíĀç ĚĆ ġëÙ ÿíÎĖĆĚÙĖıíÎÙ ĖÙĚēĆĀĚíÌúÙ æĆĖ

ʶ æÀÎġĆĖ ÀĥġëÙĀġíÎÀġíĆĀ ĲÀĚ ÀÎÎíÓÙĀġÀúúĴ Ěëĥġ ÓĆĲĀˋ

ÿÙÀĀíĀç íæ ĴĆĥĖ ÀÎÎĆĥĀġ ĀÙÙÓÙÓ ʶæÀˋ ĴĆĥ ĲÙĖÙ ĀĆĲ

úĆÎ÷ÙÓ Ćĥġ Ćæ ĴĆĥĖ ÀÎÎĆĥĀġ- ġëíĚ úÀĚġÙÓ ÿĥúġíēúÙ ÓÀĴĚː

¢ëÙ ÿÙĚĚ ÎĆĀġíĀĥÙÓ ĲëÙĀ ëÙ æíĀÀúúĴ ÓÙÎíÓÙÓ ġĆ ÀÓˡ

ÓĖÙĚĚ ëíĚ íĚĚĥÙĚ Ĳíġë ĚēÀÿ ÀĀÓ ÌĆġ ÀÎÎĆĥĀġĚ ÌĴ

ÎëÀĀçíĀç ġëÙ ĲÀĴ ġëÙ ¢ĲíġġÙĖ ıÙĖíæíÎÀġíĆĀ ĚĴĚġÙÿ

ĲĆĖ÷Ěː KĆĲ ġëÙ ĚĴĚġÙÿ ĥĚÙÓ ġĆ ĲĆĖ÷ ĲÀĚ ġëÀġ ġëÙ

ıÙĖíæíÙÓ ÎëÙÎ÷-ÿÀĖ÷ ĚĴÿÌĆú ĲÀĚ ĖÙĚÙĖıÙÓ æĆĖ öĆĥĖˡ

ĀÀúíĚġĚˋ ÎÙúÙÌĖíġíÙĚˋ ēĆúíġíÎíÀĀĚ ÀĀÓ ĆġëÙĖ ēĥÌúíÎ æíçˡ

ĥĖÙĚˋ ġĆ ēĖÙıÙĀġ íÿēÙĖĚĆĀÀġíĆĀ- _ĥĚ÷ ëÀÓ À ÌÙġġÙĖ

íÓÙÀˊ ÿÀ÷Ù ÀĀĴĆĀÙ ÀÌúÙ ġĆ ëÀıÙ À ıÙĖíæíÙÓ ÎëÙÎ÷-

ÿÀĖ÷ ĆĀ ġëÙíĖ ÀÎÎĆĥĀġ æĆĖ ġëÙ ēĖíÎÙ Ćæ ̘ʼː KíĚ ĖÙÀĚĆĀˡ

íĀç ĲÀĚ ġëÀġ ÙıÙĖĴĆĀÙ˔Ě ¢ĲíġġÙĖ æÙÙÓĚ ĲĆĥúÓ ÌÙ ÀÓˡ

öĥĚġÙÓ ġĆ çÙÀĖ ġĆĲÀĖÓĚ ĚëĆĲíĀç ıÙĖíæíÙÓ ēÙĆēúÙ æíĖĚġˋ

ĚĆ ġëÀġ ġëĖĆĲÀĲÀĴ ĚēÀÿ ÀÎÎĆĥĀġĚ ĲĆĥúÓ ÌÙ ēĖÀÎġíˡ

ÎÀúúĴ ëíÓÓÙĀ ĥĀÓÙĖ Àúú ġëÙ ıÙĖíæíÙÓ ÀÎÎĆĥĀġĚː µëíÎë íĀ

ĆġëÙĖ ĲĆĖÓĚ ÿÙÀĀĚ íæ ĴĆĥ ÓĆĀġ˫ ēÀĴ ̘ʼ À ÿĆĀġëˋ ĴĆĥ

çÙġ ĚëÀÓĆĲ-ÌÀĀĀÙÓ Ĳíġë ĴĆĥĖ ġĲÙÙġĚ çÙġġíĀç ĲÀĴ

úÙĚĚ íĀġÙĖÀÎġíĆĀĚː ¢ëÙ ÎĆĀġĖĆıÙĖĚĴ ĚĥĖĖĆĥĀÓíĀç ġëÙ

ÎëÙÎ÷-ÿÀĖ÷ ÓĆÙĚĀ˔ġ ÙĀÓ ġëÙĖÙ ÀĚ ÀúúĆĲíĀç À ıÙĖíæíÎÀˡ

ġíĆĀ ÌÀÓçÙ ÿÙÀĀġ ġĆ ēĖÙıÙĀġ íÿēÙĖĚĆĀÀġíĆĀ Ćæ ĆææíÎíÀú

ÀÎÎĆĥĀġĚ ÌÙ ÌĆĥçëġ ÌĴ ÀĀĴĆĀÙ ĕĥíÎ÷úĴ úÙÀÓ ġĆˋ ĲëĆ

ĲĆĥúÓı˫Ù çĥÙĚĚÙÓˋ ĖÀÿēÀĀġ íÿēÙĖĚĆĀÀġíĆĀː sÙĆēúÙ

ĲĆĥúÓ ÿÀ÷Ù ÀĀ ÀÎÎĆĥĀġ Ĳíġë À ĀÀÿÙ ĚíÿíúÀĖ ġĆ À

ÎĆÿēÀĀĴ˖ēÙĖĚĆĀ ġëÙĴ ĲÀĀġ ġĆ íÿēÙĖĚĆĀÀġÙˋ ēÀĴ ̘ʼ

æĆĖ ġëÙ ÌÀÓçÙˋ ÀĀÓ ēĖĆÓĥÎÙ ıíĖÀú ġĲÙÙġĚ ÿĆÎ÷íĀç

ĲëĆÙıÙĖ ġëÙĴı˫Ù ēĖÙġÙĀÓÙÓ ġĆ ÌÙː fĀÙ Ćæ ġëÙ ÿĆĖÙ

ĀĆġÀÌúÙ ÙĳÀÿēúÙĚ ÌÙíĀç ÀĀ íÿēÙĖĚĆĀÀġíĆĀ Ćæ À ÿÀĚˡ

ĚíıÙ íĀĚĥúíĀ ēĖĆÓĥÎíĀç ēëÀĖÿÀÎÙĥġíÎÀú ÎĆÿēÀĀĴˋ 8úí

ZíúúĴ ÀĀÓ -Ćˋ ĲëĆ ġĲÙÙġÙÓ ĆĀ `ĆıÙÿÌÙĖ ʵʴġëˋ ˨µÙ ÀĖÙ

ÙĳíġÙÓ ġĆ ÀĀĀĆĥĀÎÙ íĀĚĥúíĀ íĚ æĖÙÙ ĀĆĲ˩ġ̀ëíĚ ġĲÙÙġ

ÀÿÀĚĚÙÓ ʵʴĚ Ćæ ġëĆĥĚÀĀÓĚ Ćæ úí÷ÙĚ ÀĀÓ ÎÀĥĚÙÓ ÿÀĚˡ

ĚíıÙ ĀÙçÀġíıÙ ÀġġÙĀġíĆĀ ġĆĲÀĖÓĚ ġëÙ ÎĆÿēÀĀĴ ˜ÿĆĚġúĴ

ÓĥÙ ġĆ ēÙĆēúÙ ĀĆġíÎíĀç ġëÙ ēĖÙÓÀġĆĖĴ ĀÀġĥĖÙ Ćæ ĚÙúúíĀç

À ÎëÙÀēúĴ ēĖĆÓĥÎÙÓ úíæÙ ĚÀıíĀç ēĖĆÓĥÎġ Àġ ÙĳġĆĖġíĆĀˡ

ÀġÙ ēĖíÎÙĚ˝ː ¢ëíĚ ġĲÙÙġ ÀúĚĆ ÎĆĥúÓ ÌÙ ĖÙĚēĆĀĚíÌúÙ æĆĖ

ĲíēíĀç ÌíúúíĆĀĚ Ćææ ġëÙíĖ ÎĆÿēÀĀĴ ıÀúĥÀġíĆĀ ÀæġÙĖ ġëÙíĖ

ĚġĆÎ÷ ġÀĀ÷ÙÓ æĖĆÿ ÀĀ ĆēÙĀíĀç ēĖíÎÙ Ćæ ̘ʷʺʺ ēÙĖ ĚëÀĖÙ

ġĆ ̘ʷʸʺ ēÙĖ ĚëÀĖÙˋ À ÓÀĴ ÀæġÙĖ ġëÙ ġĲÙÙġː `ÙĲ ĀÙĲĚ

sĖĆÌúÙÿĚ ġ ¢ĲíġġÙĖ 

A fake tweet impersonating Eli Lilly and Co  

Eli Lilly and Co stock a day after the tweet was 

made  
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MÿēĆĖġÀĀġ ĀÙĲĚ íĀ ġëÙ ĲĆĖúÓ Ćæ ġÙÎë Àġ ġëÙ ÙĀÓ Ćæ ʶʴʶʶ 

vĴÀĀ _ÀëúÀÿÌĆ-+íÌÌ 

ĆĀ ¢ĲíġġÙĖ ĚÙÙÿĚ ġĆ ÌÙ ĚëĆĲíĀç ĥē ÙıÙĖĴ ÓÀĴ ÀĀÓ ġëÙ

ĚíġĥÀġíĆĀ ÓĆÙĚĀġ˫ ĚÙÙÿ ġĆ ÌÙ çÙġġíĀç ÌÙġġÙĖ ÀĀĴ ġíÿÙ

ĚĆĆĀː 

¢ëÙ v¢¶ ʸʴ ĚÙĖíÙĚ çĖÀēëíÎĚ ÎÀĖÓĚ ÓĖĆēēÙÓ ĲíġëíĀ ġëÙ
úÀĚġ ÿĆĀġë Ĳíġë ġëÙ ĀÙĲ v¢¶ ʸʴʽʴ ÀĀÓ ʸʴʼʴ ÎÀĖÓĚ
ÀıÀíúÀÌúÙ Àġ À ÎëÙÀēÙĚġ ēĖíÎÙ Ćæ ÀĖĆĥĀÓ ̐ʵʻʴʴ ÀĀÓ
̐ʵʷʴʴ ĖÙĚēÙÎġíıÙúĴː ¢ëíĚ íĚ ÀæġÙĖ `ıíÓíÀ ġĖíÙÓ ġĆ ÿÀĖˡ
÷Ùġ À ʸʴʼʴ ʵʺçÌ ÀĀÓ ʸʴʼʴ ʵʶçÌˋ Ĳíġë ġëÙ ʸʴʼʴʵʶçÌ
ÌÙíĀç ĆĀúĴ ÿÀĖçíĀÀúúĴ ÎëÙÀēÙĖ ÀĀÓ ĲÀĴ úÙĚĚ ēĆĲÙĖæĥú
Ĳíġë À ÿíĚúÙÀÓíĀç ĀÀÿÙ ġëÀġ íĚ ĀĆĲëÙĖÙ ĀÙÀĖ ÀĚ
ÎúĆĚÙ íĀ ēÙĖæĆĖÿÀĀÎÙ úÙıÙú ġëÀġ ġëÙ ġĲĆ ĀÀÿÙĚ ĲĆĥúÓ
ÀĚĚĥÿÙː µíġë À çÙĀÙĖÀġíĆĀ ÌĆĆĚġ ÿĆĖÙ íĀ úíĀÙ Ĳíġë
ĲëÀġ ĴĆĥ ĲĆĥúÓ ÎÀúú À ʸʴʻʴˋ ÀæġÙĖ ÌÀÎ÷úÀĚë æĖĆÿ ÎĆĀˡ
ĚĥÿÙĖĚ ġëÙĴ ÓÙÎíÓÙÓ ĀĆġ ġĆ ĖÙúÙÀĚÙ ġëÙ ʸʴʼʴ ʵʶçÌ
ÀĀÓ íĀĚġÙÀÓ öĥĚġ ĖÙúÙÀĚÙ ġëÙ ʵʺçÌ ıÙĖĚíĆĀ ː KĆĲÙıÙĖ
`ıíÓíÀ ÀĀÓ ġëÙíĖ ĀÙĲ ʸʴ ĚÙĖíÙĚ ÎÀĖÓĚ ÀĖÙ ÿĆĖÙ íĀ ġëÙ
ĀÙĲĚ æĆĖ ġëÙíĖ ÙĳġĖÙÿÙúĴ æĆĖ íĚĚĥÙĚ ĚĥĖĖĆĥĀÓíĀç íġĚ˫
ëíçë ēĆĲÙĖ ÓĖÀĲː ¢ëÙ ëĥçÙ ÀÿĆĥĀġĚ Ćæ ēĆĲÙĖ ġëÀġ
ġëÙ ÎÀĖÓĚ ĖÙĕĥíĖÙ- ÙĚēÙÎíÀúúĴ ġëÙ ʸʴʽʴ- ëÀĚ ÿÀÓÙ íġ
ĀÙÎÙĚĚÀĖĴ æĆĖ À ĀÙĲ ēĆĲÙĖ ÀÓÀēġÙĖ ġĆ ÌÙ ÿÀÓÙ ġĆ ÌÙ
ÀÌúÙ ġĆ ÓÙúíıÙĖ ġëĆĚÙ ëíçë ēĆĲÙĖ úÙıÙúĚ ĖÙúíÀÌúĴˋ ëĆĲˡ
ÙıÙĖ ĆıÙĖ ġëíĚ ÿĆĀġë ĖÙēĆĖġĚ ëÀıÙ ÌÙÙĀ ÿÀÓÙ Ĳíġë
ĚĆÿÙ ĥĚÙĖĚ ġëÀġ ġëÙ ĀÙĲ ēĆĲÙĖ ÓÙúíıÙĖĴ ÎÀÌúÙĚ ëÀıÙ
ÿÙúġÙÓ ÀĀÓ ÌĥĖĀÙÓ ÓĥĖíĀç ĥĚÙː 

æġÙĖ ĖÙēĆĖġĚ ÎÀÿÙ Ćĥġ Ćæ ġëíĚ `ıíÓíÀ ÀĀÓ ĆġëÙĖ
ēĖĆÿíĀÙĀġ ġÙÎë æíçĥĖÙĚ ÓÙÎíÓÙÓ ġĆ ÓĆ ġëÙíĖ ĆĲĀ ġÙĚġˡ
íĀç ĆĀ ġëÙ ÎÀĥĚÙ Ćæ ġëíĚ ÿÙúġíĀç ÀĚ ĲÙúú ÀĚ À ÎúÀĚĚ
ÀÎġíĆĀ úÀĲ Ěĥíġ ÌÙíĀç æíúÙÓ ÀçÀíĀĚġ `ıíÓíÀ æĆĖı˨íĆúÀġíĀç
ġëÙ ēĖĆÓĥÎġĚ˫ ĲÀĖĖÀĀġĴ˩_ːĆĚġ ġÙĚġĚ ÎÀÿÙ ġĆ ġëÙ ÎĆĀˡ
ÎúĥĚíĆĀ ġëÀġ ġëÙ ÿÙúġíĀç ĲĆĥúÓ ëÀēēÙĀ ĲëÙĀ ĀĆġ Àúú
ġëÙ ēĆĲÙĖ ēíĀĚ ÀĖÙ ĚÙÀġÙÓ ēĖĆēÙĖúĴ íĀ ġëÙ çĖÀēëíÎĚ
ÎÀĖÓˋ ÎÀĥĚíĀç ġĆĆ ÿĥÎë ēĆĲÙĖ ġĆ çĆġ ġëĖĆĥçë úÙĚĚ Ćæ
ġëÙ ēíĀĚ ĲëíÎë ÎÀĥĚÙĚ ġëÙ ĆıÙĖëÙÀġíĀçˋ ĲëíÎë ÿÙÀĀ
ġëÀġ ÙıÙĀ ġëíĀçĚ úí÷Ù ÌÙĀÓíĀç ġëÙ ÎÀÌúÙ ġĆ æíġ íġ íĀ À
ÎÀĚÙ ĆĖ ġĆ çÙġ íġ Ćĥġ Ćæ ġëÙ ĲÀĴ ÎĆĥúÓ ÎÀĥĚÙ úÙĚĚ ēíĀĚ
ġĆ ÌÙ ĚÙÀġÙÓ ÎĆĖĖÙÎġúĴˋ ĲëíÎë ÎĆĥúÓ úÙÀÓ ġĆ ġëÙ ÿÙúġˡ
íĀçː ¢ëÙĖÙ ÀĖÙ ÎĥĖĖÙĀġúĴ ĖĥÿĆĥĖĚ ġëÀġ `ıíÓíÀ Ĳíúú
úÀĥĀÎë À ĀÙĲ ÀÓÀēġÙĖ ġĆ ÌÙġġÙĖ ëÀĀÓúÙ ġëÙ ēĖĆÌúÙÿ Ćæ
ÿÙúġíĀç ÎÀÌúÙĚ˕ ëĆĲÙıÙĖ ĀĆĀÙ Ćæ ġëíĚ ĀÙĲĚ ĖÙÀúúĴ
ÿÀġġÙĖĚ ĲëÙĀ ġëÙ ĆĀúĴ ĲÀĴ ĴĆĥ ÎĆĥúÓ çÙġ ĆĀÙ Ćæ
ġëÙĚÙ çĖÀēëíÎĚ ÎÀĖÓĚ íĚ ÌĴ ĚÙúúíĀç Ćææ ĴĆĥĖ ÷íÓĀÙĴː 

_ÙġÀ ˜æĆĖÿÙĖúĴ ÷ĀĆĲĀ ÀĚ EÀÎÙÌĆĆ÷˝ ëÀĚ ĖÙÎÙĀġúĴ
Ěëĥġ ÓĆĲĀ ÀĀÓ ĖÙÿĆıÙÓ À ĀÙĲ M ĀÀÿÙÓG˨ÀúÀÎġíÎÀ˩
ÀæġÙĖ ĆĀúĴ ʸʼ ëĆĥĖĚ Ćæ íġ ÌÙíĀç ÀıÀíúÀÌúÙ ġĆ íĀġÙĖÀÎġ
Ĳíġëː ¢ëÙ M ĲÀĚ ÎĖÙÀġÙÓ ġĆ ĕĥíÎ÷úĴ ÀĀÓ ÀÎÎĥĖÀġÙúĴ
ÀĀĚĲÙĖ ĚÎíÙĀġíæíÎ ĕĥÙĚġíĆĀĚˋ ĥĚíĀç íġĚ˫ ÿÀĚĚíıÙ úíÌĖÀĖĴ
Ćæ ÀĖĆĥĀÓ ʸʼ ÿíúúíĆĀ ĚÎíÙĀÎÙ ēÀēÙĖĚ ġëÀġ ġëÙ M ĲÀĚ
ġĖÀíĀÙÓ Ĳíġëː Mġ ġëÙĀ ĲÀĚ ĚĥēēĆĚÙÓ ġĆ ĲĆĖ÷ ÌĴ Ěĥÿˡ
ÿÀĖíĚíĀç ÀĀĚĲÙĖĚ æĆĖ ēÙĆēúÙ ÌÀĚÙÓ ĆĀ ġëĆĚÙ ēÀēÙĖĚ˕
ëĆĲÙıÙĖˋ ÿĆĚġ Ćæ ġëÙ ÀĀĚĲÙĖĚ ġëÙ M ēĖĆÓĥÎÙÓ ĲÙĖÙ
ĚÀíÓ ġĆ ÌÙ íĀÀÎÎĥĖÀġÙ ÀĀÓ ÿíĚúÙÀÓíĀçˋ Ĳíġë ġëÙ ÓíĖÙÎˡ
ġĆĖ Ćæ ġëÙ íĀĚġíġĥġÙ Ćæ íĀġÙúúíçÙĀġ ĚĴĚġÙÿĚ ĲĖíġíĀçM˨Ā
Àúú ÎÀĚÙĚˋ íġ ĲÀĚ ĲĖĆĀç ĆĖ ÌíÀĚÙÓ˩ː 

MĀ ÿÀĀĴ ÎÀĚÙĚ ġëÙ M ĲĆĥúÓ ÎĆĀöĥĖÙ ĥē ÀĖġíÎúÙĚ ġëÀġ
ĚĆĥĀÓÙÓ ÌÙúíÙıÀÌúÙˋ Ìĥġ ĲÙĖÙ ÌÀĚÙÓ ĆĀ ÀÌĚĆúĥġÙúĴ
ĀĆġëíĀçː MĀ ĚĆÿÙ ÎÀĚÙĚ ġëÙ M ĲĆĥúÓ ÙıÙĀ ÀġġÀÎë ĖÙÀú
ĀÀÿÙĚ ÀĀÓ ÀĥġëĆĖĚ ġĆ ġëÙĚÙ æÀ÷Ù ÀĖġíÎúÙĚˋ ĲëíÎë
ÎĆĥúÓ ÌÙ ēĆġÙĀġíÀúúĴ ÓÀÿÀçíĀç æĆĖ ġëĆĚÙ ēÙĆēúÙ ĲëĆ
ÀĖÙ úíĀ÷ÙÓ ġĆ ġëÙĚÙ æÀ÷Ù ēÀēÙĖĚ ÀĀÓ ÓÀĀçÙĖĆĥĚ æĆĖ
ēÙĆēúÙ ĖÙÀÓíĀç ÀĀÓ ÌÙúíÙıíĀç æÀúĚÙ íĀæĆĖÿÀġíĆĀː ¢ëÙ
M ĚÙÙÿÙÓ ġĆ ëÀıÙ íĀġÙĖÙĚġíĀç æíúġÙĖĚ ġëÀġ ĲĆĥúÓ
ÌúĆÎ÷ Ćĥġ ÀĀÓ ēĖĆıíÓÙ ĀĆ ÀĀĚĲÙĖĚ ġĆ ĕĥÙĖíÙĚ ĚĥÎë ÀĚ
Ė˨ÀÎíĚÿ˩ˋ ˨ĕĥÙÙĖ ġëÙĆĖĴÀ˩ĀÓ˨M2z˩̀ÀĚ ĲÙúú ÀĚ
ēĖĆıíÓíĀç ĥĀÎúÙÀĖ ÀĀĚĲÙĖĚ ġĆĲÀĖÓ ĕĥÙĚġíĆĀĚ úí÷ÙÓ˨Ć
ıÀÎÎíĀÙĚ ÎÀĥĚÙ ÀĥġíĚÿ˩KːĆēÙæĥúúĴ _ÙġÀ ÎÀĀ ĖÙ-
ĖÙúÙÀĚÙ ġëÙ M Ĳíġë À Ìíġ ÿĆĖÙM˨˩ĀÙĳġ ġíÿÙː 

 

MĚĚĥÙĚ Ĳíġë `ıíÓíÀ 

A damaged RTX 4090 power connector  

_ÙġÀ M zëĥġÓĆĲĀ 
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Machine Learning ñAn Introduction  
Vasanth Subramanian  

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, email filtering, speech recognition, agriculture, 

and computer vision etc. It is especially useful for 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 I 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:  

¶ Binary classification: Dividing data into 

two categories.  

¶ Multi -class classification: Choosing 

between more than two types of an-

swers. 

¶ Regression modeling:  Predicting con-

tinuous values.  

¶ Ensembling: Combining the predic-

tions of multiple machine learning 

models to produce an accurate pre-

diction.  
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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. 

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. Semi- supervised 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. 

Reinforcement learning  

Data scientists typically use reinforcement learning to 

teach a machine to complete a multi- step 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. 

An example of this would be potty training your dog. 

There might be rewards and punishments to repel bad 

Unsupervised learning algorithms are 

good for the following tasks:  

¶ Clustering: Splitting the dataset into 

groups based on similarity.  

¶ Anomaly detection: Identifying unusu-

al data points in a data set.  

¶ Association mining: Identifying sets of 

items in a data set that frequently oc-

cur together.  

¶ Dimensionality reduction: Reducing 

the number of variables in a data set.  

Semi-supervised learning is good for the 

following tasks:  

¶ Machine translation: Teaching algo-

rithms to translate language based on 

less than a full dictionary of words.  

¶ Fraud detection: Identifying cases of 

fraud when you only have a few posi-

tive examples.  

¶ Labelling data: Algorithms trained on 

small data sets can learn to apply data 

labels to larger sets automatically.  

Reinforcement learning is often used in 

areas such as:  

¶ 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.  
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behavior, and it will be guided to go outside and do it. 

Though the objective of not doing it at home is achieved, 

the dog still has freedom of when and where to do it out-

side.  

When it comes to advantages, machine learning can help 

enterprises understand their customers at a deeper level. 

By collecting customer data and correlating it with behav-

iors over time, machine learning algorithms can learn as-

sociations and help teams tailor product development and 

marketing initiatives to customer demand. Some compa-

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

ness models. Uber, for example, uses algorithms to match 

drivers with riders. Google uses machine learning to sur-

face the ride advertisements in searches. 

But machine learning comes with disadvantages. First and 

foremost, it can be expensive. Machine learning projects 

are typically driven by data scientists, who command high 

salaries. These projects also require software infrastructure 

that can be expensive. 

There is also the problem of machine learning bias. Algo-

rithms trained on data sets that exclude certain popula-

tions or contain errors can lead to inaccurate models of 

the world that, at best, fail and, at worst, are discriminato-

ry. When an enterprise bases core business processes on 

biased models it can run into regulatory and reputational 

harm. 

But overall, machine learning is a remarkably interesting 

field with growing applications and has done nothing short 

of revolutionizing algorithms and giving rise to a new age 

of artificial intelligence. 

Good Machine Learning Resources  

Free Online Courses on YouTube:  

¶ Stanford YouTube playlist ---- Machine learning  

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

¶ DeepLearning.AI YouTube playlist ---- Deep Learning Specialization  

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

The Best Free Courses Online:  

¶ All Machine Learning courses by Fast.ai ---- Free Courses 

¶ NYU Deep Learning course by Yann Lecun ---- Deep Learning  

¶ Harvard's Artificial Intelligence course ---- Introduction to AI with Python  

Some of the Best Paid Courses:  

¶ Machine Learning from Stanford University by Andrew Ng  

¶ IBM Machine Learning Professional Certificate  

¶ Machine Learning Specialization from University of Washington  

¶ Machine Learning A -ZÊ: Hands-On Python & R In Data Science from Udemy  

¶ Data Science: Master Machine Learning Without Coding from Udemy  

¶ Deep Learning Specialization from DeepLearning.AI  

¶ Natural Language Processing Specialization from DeepLearning.AI  
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Worldõs First Colour-Changing Car  
Dillon Jayasinghe  

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 I 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 I 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 

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 I look forward to seeing 

more prototypes till one day they may become available to 

ourselves. 
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Guide to Cybersecurity  
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 cyber- attacks 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 cyber- attacks 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 cyber- aware 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 cyber- attacks 

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 vulnerabilities on a companyõs network for them to re-

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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Ethical Hackers require a large skill- set, they need to have exper-

tise in networking, modern technology, programming, Linux, 

hardware, reverse engineering, database management, cryptog-

raphy and most importantly problem- solving. 

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 I use is a Linux Distro called 

BackBox Linux which I have installed onto a USB which I use as a 

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

UEFI bootable USB, although it lacks pre- installed tools. 

A guide to install Kali Linux can be found here; https://

www.kali.org/docs/installation/ 

If you want to learn Ethical Hacking, there are many resources 

online and one of my favourites is https://tryhackme.com/ , an alternative to TryHackMe is https://

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  

Ransomware is a popular type of malware which cybercriminals inject onto 

ing into critical infrastructures which can cause serious harm. 

Unfortunately, the first reported death by ransomware happened on Septem-

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

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

-

factor authentication and that resulted in a $5 million Bitcoin payment to re-

gain access. Similar attacks like these occur so often and it is important to 

attempt to mitigate cyber- attacks. 

this is the Cyber -Kill Chain, used by ethical 

hackers to detect and prevent 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  

The reason 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?  
 

Donõt be a victim to social engineering again. Hackers can psychologically manipu-

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 if there are any virusõ infecting 

your computer. Certain anti -virus softwares will delete a file as soon as it 

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  ð 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 ð 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 ð 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 CLICK ð 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.  
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ġĥġĆĖíÀú ĆĀ ëĆĲ ġĆ ĥĚÙ ġëÙ ÎĖÀÎ÷ÿÙ ĚĆæġĲÀĖÙ 

Zĥ÷ÀĚ ¢ĖÀ÷íÿÀĚ 

vÙıÙĖĚÙ ÙĀçíĀÙÙĖíĀç íĚ ĆĀÙ Ćæ ġëÙ ëÀĖÓÙĚġ æíÙúÓĚ ġĆ çÙġ íĀġĆ ĖÙçÀĖÓíĀç ÎĴÌÙĖ ĚÙÎĥĖíġĴˋ ÀĚ ĀĆġ ĆĀúĴ ÓĆ ĴĆĥ ĀÙÙÓ ġĆ

÷ĀĆĲ ÀÌĆĥġ ëĆĲ ÎÙĖġÀíĀ ēĖĆçĖÀÿÿíĀç úÀĀçĥÀçÙĚ ĲĆĖ÷ˋ Ìĥġ ÀúĚĆ ÌÙ ÀÌúÙ ġĆ ĥĀÓÙĖĚġÀĀÓ ÀĚĚÙÿÌúĴ ÎĆÓÙ ˜ġĆ ĚĆÿÙ

ÙĳġÙĀġ˝ː Mÿ˫ çĆíĀç ġĆ ÌÙ ĚëĆĲíĀç ĴĆĥ ġëÙ ıÙĖĴ ÌÀĚíÎĚ Ćæ ĖÙıÙĖĚÙ ÙĀçíĀÙÙĖíĀçˋ ÌĴ ĲÀú÷íĀç ġëĖĆĥçë ëĆĲ ġĆ ÎĖÀÎ÷ À Ěíÿˡ

ēúÙ Àēē ġëÀġ ĖÙĕĥíĖÙĚ À ĚÙĖíÀú ÷ÙĴˋ ÀĀÓ çĆ ĆıÙĖ ëĆĲ ĴĆĥ ÎÀĀ ÿÀ÷Ù À ĕĥíÎ÷ ÷ÙĴçÙĀ Ćĥġ Ćæ íġ ÀĚ ĲÙúúː 

EíĖĚġúĴˋ M ÿĥĚġ ĚēÙÎíæĴ ġëÀġ ġëÙ ēĖĆçĖÀÿ ĲÙ ÀĖÙ çĆíĀç ġĆ íĚ

ÎÀúúÙÓ À-˨ĖÀÎ÷_Ù˩Ĳ̀ëíÎë íĚ ÙĚĚÙĀġíÀúúĴ ÀĀ ÀēēúíÎÀġíĆĀ

ĲëĆĚÙ ēĥĖēĆĚÙ íĚ ġĆ ÌÙ ÎĖÀÎ÷ÙÓˋ ĚĆ ÙıÙĖĴġëíĀç ÓÙÿĆĀˡ

ĚġĖÀġÙÓ íĚ ēÙĖæÙÎġúĴ úÙçÀú ÀĚ ĲÙ ëÀıÙ ēÙĖÿíĚĚíĆĀ æĖĆÿ ġëÙ

ÓÙıÙúĆēÙĖː 

¦ēĆĀ ĆēÙĀíĀç ġëÙ ÙĳÙˋ À ĲíĀÓĆĲ Ĳíġë ëĆĖĖíÌúÙ ¦M ÀēēÙÀĖĚˋ

ÎĆĀġÀíĀíĀç ġĲĆ íĀēĥġ ÌĆĳÙĚː fĀÙ ÌĆĳ æĆĖ ĥĚÙĖĀÀÿÙ íĀēĥġˋ

ġëÙ ĆġëÙĖ ÌĆĳ æĆĖ ġëÙ ĚÙĖíÀú ÷ÙĴː Mæ ĲÙ ĲÙĖÙ ġĆ íĀēĥġ ĖÀĀˡ

ÓĆÿ ÎëÀĖÀÎġÙĖĚ íĀġĆ ÙÀÎë ÌĆĳ ÀĀÓ ēĖÙĚĚ ÎëÙÎ÷ˋ ĲÙ çÙġ ÀĀ

ÙĖĖĆĖ ÿÙĚĚÀçÙ ÀēēÙÀĖ íĀ À ĚÙēÀĖÀġÙ ÿÙĚĚÀçÙ ÌĆĳː 

EíĖĚġ ĲÙú˫ú ĚġÀĖġ ÌĴ ĆēÙĀíĀç ġëÙ ēĖĆçĖÀÿ íĀ À

ÓíĚĚÀĚĚÙÿÌúÙĖː víçëġ ĀĆĲ Mú˫ú ÌÙ ĥĚíĀç À æĖÙÙ

ÀĀÓ ĆēÙĀ ĚĆĥĖÎÙ ÓíĚĚÀĚĚÙÿÌúÙĖ ÎÀúúÙÓ

ĳʷʶÓÌç ˜ĀĆġÙ ġëÀġ ĳʷʶÓÌç ĆĀúĴ ĲĆĖ÷Ě æĆĖ ʷʶ-

Ìíġ ÀēēúíÎÀġíĆĀĚ ĚĥÎë ÀĚ ġëíĚ ĆĀÙː ¢Ć ÓÙÌĥç ʺʸ

-Ìíġ ēĖĆçĖÀÿĚ ĴĆĥÓ˫ ĲÀĀġ ġĆ ĥĚÙ ĳʺʸÓÌç˝ː µÙ

ÎÀĀ ĆēÙĀ ġëÙ ēĖĆçĖÀÿ íĀ ġëÙ ÓíĚĚÀĚĚÙÿÌúÙĖ

ÌĴ ĚíÿēúĴ ÓĖÀççíĀç ÀĀÓ ÓĖĆēēíĀç ġëÙ ÙĳÙ ĆĀġĆ

ĳʷʶÓÌçː 

fĀÎÙ ĲÙ ÓĆ ġëÀġˋ ġëÙ ĚÎĖÙÙĀ Ĳíúú ÌÙ ÎĆÿēúÙġÙúĴ æíúúÙÓ Ĳíġë Àúú ĚĆĖġĚ Ćæ

ġëíĀçĚ ÀĀÓ úĆĆ÷ ÓÀĥĀġíĀç Àġˋ 

Ě ĴĆĥ ÎÀĀ ĚÙÙ ġëÙĖÙĚ˫ ĕĥíġÙ À úĆġ çĆíĀç ĆĀˋ úĥÎ÷íúĴ æĆĖ ĥĚ ÿĆĚġ Ćæ

ĲëÀġ ĲÙ ĀÙÙÓ íĚ öĥĚġ çĆíĀç ġĆ ÌÙ íĀ ġëÀġ ÿíÓÓúÙ ĲíĀÓĆĲ ÎĆĀġÀíĀíĀç

ġëÙ ÀĚĚÙÿÌúĴ ÎĆÓÙ æĆĖ ġëÙ ēĖĆçĖÀÿː 

µÙ ĲÀĀġ ġĆ æíĀÓ ġëÙ Ìíġ Ćæ ÎĆÓÙ ġëÀġ íĚ ĖÙĚēĆĀĚíÌúÙ æĆĖ ÎëÙÎ÷íĀç ĆĥĖ

MĀġĖĆÓĥÎġíĆĀ 

EíĖĚġ zġÙēĚ 
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ĥĚÙĖĀÀÿÙ ÀĀÓ ĚÙĖíÀú ÷ÙĴˋ ĲëíÎë ĚÙÙÿĚ úí÷Ù ÀĀ íÿēĆĚĚíÌúÙ

ġÀĚ÷ ÎĆĀĚíÓÙĖíĀç ëĆĲ ÿĥÎë ÀĚĚÙÿÌúĴ ġëÙĖÙ ÀÎġĥÀúúĴ íĚː

¢ëÙĖÙ íĚ À ġĆĆú ġëÀġ ÎÀĀ ġÀ÷Ù ĥĚ ĚġĖÀíçëġ ġëÙĖÙ ëĆĲÙıÙĖː 

vÙÿÙÿÌÙĖ ĲëÙĀ ĲÙ ÙĀġÙĖÙÓ ĖÀĀÓĆÿ ÎëÀĖÀÎġÙĖĚ íĀġĆ ġëÙ

íĀēĥġ æíÙúÓĚ ÀĀÓ À ÿÙĚĚÀçÙ ÌĆĳ ēĆēēÙÓ ĥē ĚÀĴíĀçµ˨ĖĆĀç

zÙĖíÀú WÙĴː˩¢ˑëÀġ ĚġĖíĀçµ˨ĖĆĀç zÙĖíÀú WÙĴí˩Ě çĆĀĀÀ ÌÙ

ĚíġġíĀç ġëÙĖÙ ĚĆÿÙĲëÙĖÙ íĀ ÿÙÿĆĖĴˋ ÀĀÓ ĆĀÎÙ ĲÙ ēĖÙĚĚ

ġëÙ ÌĥġġĆĀ íġ ĖÙæÙĖÙĀÎÙĚ ġëÀġ ĚġĖíĀç ĲëÙĀ ēÀĚĚíĀç íġ íĀġĆ

ġëÙ æĥĀÎġíĆĀ ġĆ ÓíĚēúÀĴ ġëÙ ÿÙĚĚÀçÙː ĳʷʶÓÌç ëÀĚ À æÙÀġĥĖÙ

ġëÀġ ÀúúĆĲĚ ĴĆĥ ġĆ ĚÙÀĖÎë ġëĖĆĥçë ĚġĖíĀç ĖÙæÙĖÙĀÎÙĚ íĀ ġëÙ

ēĖĆçĖÀÿˋ ĲëíÎë ĲÙ ÎÀĀ ĥĚÙ ġĆ æíĀÓ ĲëÙĖÙ íġ íĀíġíÀúíĚÙĚ ġëÙ

ÿÙĚĚÀçÙ ÌĆĳ ĚÀĴíĀçµ˨ĖĆĀç zÙĖíÀú WÙĴː ˩

¢ëĖĆĥçë Ėíçëġ ÎúíÎ÷íĀç ġëÙ ÿíÓÓúÙ ĲíĀÓĆĲˋ ĲÙ ÀĖÙ ÀÌúÙ ġĆ

çÙĀÙĖÀġÙ Àúú ĚġĖíĀç ĖÙæÙĖÙĀÎÙĚ íĀ ġëÙ ēĖĆçĖÀÿː 

 

 

+Ĵ öĥĚġ ĚÙÀĖÎëíĀç öĥĚġ ġëÙ ĲĆĖÓµ˨ĖĆĀçí˩Ā ĆĥĖ ĚġĖíĀç ĖÙæÙĖˡ

ÙĀÎÙ úíĚġ ĲÙ ĚÙÙ ĆĥĖµ˨ĖĆĀç zÙĖíÀú WÙĴĚ˩ġĖíĀç ÀēēÙÀĖː 2Ćĥˡ

ÌúÙ ÎúíÎ÷íĀç ĆĀ ġëÀġ ĲÙ ÀĖÙ ÀÌúÙ ġĆ ıíÙĲ ġëÙ ÎĆÓÙ ĖÙçíĆĀ

ĲëÙĖÙ íġ íĚ ĖÙæÙĖÙĀÎÙÓː 

 

 

fĀ

ġëÙ Ėíçëġ ĲÙ ÎÀĀ ĚÙÙ ġëÀġ-˨ĆĖĖÙÎġ zÙĖíÀú WÙĴÎ˩ĆÿÙĚ öĥĚġ

ÌÙúĆĲµ˨ĖĆĀç zÙĖíÀú WÙĴí˩Ā ÎĆÓÙː ¢ëÙ íĀĚġĖĥÎġíĆĀ öÙ

ʸʴʷ+ʹ ĚÙÙÿĚ ġĆ ÌÙ ġëÙ ÓÙÎíÓíĀç æÀÎġĆĖ ÀĚ ġĆ ĲëÙġëÙĖ ġëÙ

ĲĖĆĀç ĆĖ ÎĆĖĖÙÎġ ĚÙĖíÀú ÷ÙĴ ÎĆÓÙ ĖĥĀĚː ÎĆĥēúÙ úíĀÙĚ

ÀÌĆıÙ ĲÙ ĚÙÙ À úíĀÙ ġëÀġ öĥĚġ ĚÀĴĚ ġÙĚġ ÙÀĳˋÙÀĳ ˋ ĲëíÎë ÙĚˡ

ĚÙĀġíÀúúĴ ÎëÙÎ÷Ě íæ 8 ¶ íĚ ĸÙĖĆ ĆĖ ĀĆġː zĆ íæ 8 ¶ íĚ ĸÙĖĆˋ íġú˫ú

öĥÿē ġĆ ġëÙ ÎĆĖĖÙÎġ ĚÙĖíÀú ÷ÙĴ ĚġĖíĀç ÀĀÓ ÎÀúú ĚĆÿÙ æĥĀÎġíĆĀ

Àġ ʻʵʻ+ʴ2ː +ĥġ íæ 8 ¶ ĲÀĚ ĀĆġ ĸÙĖĆˋ ġëÙĀ íġ ÓĆÙĚĀġ˫ öĥÿē ÀĀÓ

ÎĆĀġíĀĥÙĚ ġëĖĆĥçë ġëÙ ÎĆÓÙ íĀġĆ ġëÙµ˨ĖĆĀç zÙĖíÀú WÙĴ˩

ÀĖÙÀː +ĥġ ÀæġÙĖ ġëÀġ íġ Ěġíúú öĥÿēĚ ÀĀÓ ÎÀúúĚ ġëÀġ ĚÀÿÙ æĥĀÎˡ

ġíĆĀ Àġ ʻʵʻ+ʴ2ː 

zĆ íæ ġëÙµ˨ĖĆĀç zÙĖíÀú WÙĴĚ˩ġĖíĀç ÀĀÓ-˨ĆĖĖÙÎġ zÙĖíÀú WÙĴĚ˩ġĖíĀç çĆ íĀġĆ ġëÙ ĚÀÿÙ ĖÙçíĚġÙĖ ÀĀÓ ÎÀúú ġëÙ ĚÀÿÙ æĥĀÎˡ

ġíĆĀ ˜ĲëíÎë ĆĀÙ ÓÙēÙĀÓĚ ĆĀ ĲëÙġëÙĖ 8 ¶ íĚ ĸÙĖĆ ĆĖ ĀĆġ˝ˋ ġëÙĀ íġ çíıÙĚ ġëÙ íÿēĖÙĚĚíĆĀ ġëÀġ ġëÙ æĥĀÎġíĆĀ ġëÙĴ ÙÀÎë

ÎÀúú Àġ ġëÙ ÙĀÓ íĚ ġëÙ ĆĀÙ ġëÀġ ÿÀ÷ÙĚ À ÿÙĚĚÀçÙ ÌĆĳ ÀēēÙÀĖ ĆĀ ġëÙ ĚÎĖÙÙĀˋ Ĳíġë íġĚ ēÀĖÀÿÙġÙĖĚ ÌÙíĀçµ˨ĖĆĀç zÙĖíÀú

WÙĴ˩ĆĖ˨-ĆĖĖÙÎġ zÙĖíÀú WÙĴ˩ː 

víçëġ ĀĆĲˋ ĲÙ ÓĆĀġ˫ ĖÙÀúúĴ ÷ĀĆĲ ÿĥÎë ÀÌĆĥġ ëĆĲ ġëÙ ēĖĆçĖÀÿ ëÀĀÓúÙĚ ġëÙ

ĚÙĖíÀú ÷ÙĴː úú ĲÙ ÷ĀĆĲ íĚ ġëÀġ íæ ġëÙ ĚÙĖíÀú ÷ÙĴ íĚ ÎĆĖĖÙÎġ ġëÙĀ íġ ĚÙġĚ 8 ¶ ġĆ

ĸÙĖĆˋ íæ ġëÙ ĚÙĖíÀú ÷ÙĴ íĚ ĲĖĆĀç ġëÙĀ íġ ĚÙġĚ 8 ¶ ġĆ ĚĆÿÙġëíĀç ġëÀġĚ˫ ĀĆġ ĸÙˡ

ĖĆː Mġ ġëÙĀ ÎëÙÎ÷Ě íæ 8 ¶ íĚ ĸÙĖĆˋ ĲëÙĖÙ íæ íġ íĚ ġëÙĀ íġ öĥÿēĚ ÀĀÓ ÿÀ÷ÙĚ À

ÿÙĚĚÀçÙ ÌĆĳ ġÙúúíĀç ĥĚ ġëÙ ĚÙĖíÀú ÷ÙĴ íĚ ÎĆĖĖÙÎġː 

Mæ ĲÙ çĆġ ġëÙ ĚÙĖíÀú ÷ÙĴ ĲĖĆĀç ġëÙĀ 8 ¶ Ĳíúú ĀĆġ ÙĕĥÀú ĸÙĖĆˋ Ìĥġ íæ ĲÙ ÎĆĥúÓ

ÎëÀĀçÙ ġëÙ öÙ íĀĚġĖĥÎġíĆĀ ġĆ öĀÙˋ ĲëÙĖÙ ĲÙ öĥÿē ġĆ ġëÙ-˨ĆĖĖÙÎġ zÙĖíÀú WÙĴ˩

ÎĆÓÙ íæ 8 ¶ íĚ ĀĆġ ĸÙĖĆˋ ġëÙĀ ëĴēĆġëÙġíÎÀúúĴ ÙıÙĖĴġíÿÙ ĲÙ çÙġ ġëÙ ĚÙĖíÀú ÷ÙĴ

ĲĖĆĀç ĲÙ Ěġíúú öĥÿē ġĆ ġëÙ Ėíçëġ Ìíġ Ćæ ÎĆÓÙː 

+Ĵ ÎúíÎ÷íĀç ĆĀ ġëÙ öÙ íĀĚġĖĥÎġíĆĀ ÀĀÓ ēĖÙĚĚíĀç ġëÙ ĚēÀÎÙ ÌÀĖˋ ĲÙ ÎÀĀ ÙÓíġ ġëÙ

íĀĚġĖĥÎġíĆĀˋ ĚĆ íġ ÌÙÎĆÿÙĚ À öĀÙ íĀĚġĖĥÎġíĆĀː 
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+Ĵ ēĖÙĚĚíĀç -¢vZ̝s ĲÙ ÎÀĀ ēÀġÎë ġëÙ æíúÙ

Ĳíġë ġëÙ ÎëÀĀçÙ ĲÙı˫Ù ÿÀÓÙ íĀġĆ À ĀÙĲ ÙĳÙː

¢ÙĚġíĀç ĆĥĖ ēÀġÎëÙÓ æíúÙˋ ĲÙ ĚÙÙ ġëÀġ ÌĴ ÙĀˡ

ġÙĖíĀç ÀĀ íĀÎĆĖĖÙÎġ ĚÙĖíÀú ĀĥÿÌÙĖ ĲÙı˫Ù Ěġíúú

ÿÀĀÀçÙÓ ġĆ ġĖíÎ÷ ġëÙ ēĖĆçĖÀÿ íĀġĆ ġëíĀ÷íĀç

íġ˫Ě ÎĆĖĖÙÎġː 

`ĆĲ ĲÙı˫Ù ÿÀĀÀçÙÓ ġĆ ÎĖÙÀġÙ À ÎĖÀÎ÷ æĆĖ ġëÙ

ēĖĆçĖÀÿˋ úÙġĚ˫ ĚÙÙ íæ ĲÙ ÎÀĀ ÿÀ÷Ù À ÷ÙĴ çÙĀˡ

ÙĖÀġĆĖ ġëÀġ ġÙúúĚ ĥĚ ġëÙ ÎĆĖĖÙÎġ ĚÙĖíÀú ÷ÙĴ

ÌÀĚÙÓ ĆĀ ġëÙ íĀēĥġ ĥĚÙĖĀÀÿÙː 

¢ëÙĖÙĚ˫ À æÙĲ ĲÀĴĚ ĲÙ ÎÀĀ çĆ ÀÌĆĥġ ÓĆíĀç

ġëíĚ Ìĥġ Mú˫ú ĕĥíÎ÷úĴ ĆēÙĀ ĥē ÀĀĆġëÙĖ ēĖĆçĖÀÿ

ÎÀúúÙÓ M2 sĖĆ ˜ÀĀĆġëÙĖ ÓíĚÀĚĚÙÿÌúÙĖ Ìĥġ

ēĖĆēĖíÙġÀĖĴ ġëíĚ ġíÿÙ˝ː 

VĥĚġ À ĕĥíÎ÷ ĀĆġÙˋ ġëÀġ úÀĚġ íĀĚġĖĥÎġíĆĀ ġëÀġ ĚÀĴĚ öĸ íĚ ġëÙ ÙĳÀÎġ

ĚÀÿÙ ÀĚ öÙˋ Ėíçëġ ÓĆĲĀ ġĆ íġĚ ÿÀÎëíĀÙ ÎĆÓÙː ¢ëÙĴĖ˫Ù öĥĚġ ġĲĆ Óíæˡ

æÙĖÙĀġ ĀÀÿÙĚ æĆĖ ġëÙ ĚÀÿÙ ġëíĀçː 

ĀĴĲÀĴˋ ĲëÀġ M2 ëÀĚ íÓÙĀġíæíÙÓ ġëÀġ ĲÙ ēĖÙıíĆĥĚúĴ ëÀÓĀġ˫ ÷ĀĆĲĀ

íĚ ġëÀġ Ėíçëġ ÌÙæĆĖÙ ĲÙ ġÙĚġ íæ ÙÀĳ íĚ ĸÙĖĆˋ ġëÙ ēĖĆçĖÀÿ ÎÀúúĚ À

æĥĀÎġíĆĀ ÎÀúúÙÓ ˗ĲÎĚÎÿēː ¢ëíĚ íĚ À æĥĀÎġíĆĀ íĀ -̝̝ ġëÀġ ÎĆÿēÀĖÙĚ

ġĲĆ ĚġĖíĀçĚ ÀĀÓ ĖÙġĥĖĀĚ ĸÙĖĆ íæ ġëÙĴ ÀĖÙ ġëÙ ĚÀÿÙː ¢ëíĚ íĚ íĀġÙĖˡ

ÙĚġíĀçˋ ÀĚ íġ ēĖĆÌÀÌúĴ ÿÙÀĀĚ íġĚ˫ ÎëÙÎ÷íĀç ġëÙ íĀēĥġ ĚÙĖíÀú ÷ÙĴ ÀĀÓ

ġëÙ ĖÙÀú ĚÙĖíÀú ÷ÙĴ çÙĀÙĖÀġÙÓ æĖĆÿ ġëÙ ÀúçĆĖíġëÿː ·Ćĥ ÎÀĀ ÀúĚĆ

ĚĆĖġ Ćæ íĀæÙĖ ġëíĚ ÀĚ íĀ M2 íġ ĚëĆĲĚ íġ ÎÀúúĚ À ÌĥĀÎë Ćæ ÓÀġÙ-ġíÿÙ

ĖÙúÀġÙÓ æĥĀÎġíĆĀĚˋ ĲëíÎë íĚ ĀĆġ ġëÙ ÿĆĚġ Ćĥġ Ćæ ēúÀÎÙ ġëíĀç ġĆ ĚÙÙ

ÀĖĆĥĀÓ À ĚÙĖíÀú ÷ÙĴ ÎëÙÎ÷ÙĖː 

¢Ć ġÙĚġ ĆĥĖ íÓÙÀˋ ĲÙ ÎÀĀ çĆ ÌÀÎ÷ íĀġĆ ĳʷʶÓÌç ÀĀÓ ÀÓÓ À ÌĖÙÀ÷ˡ

ēĆíĀġ Àġ ġëÀġ úíĀÙˋ ÀĀÓ íĀĚēÙÎġ ġëÙ ıÀúĥÙĚ Ćæ ġëÙ ĖÙçíĚġÙĖĚ ÀĀÓ

ÿÙÿĆĖĴ ĖÙçíĆĀĚː æġÙĖ íĀēĥġġíĀçú˨ĥ÷ÀĚí˩ĀġĆ æíĖĚġĀÀÿÙ ÀĀÓ˨ʵʶʷ˩íĀġĆ ġëÙ ĚÙĖíÀú ÷ÙĴˋ íġ ġĖíççÙĖĚ ĆĥĖ ÌĖÙÀ÷ēĆíĀġ ÀĀÓ

ĲÙ ĚÙÙ ġëÙĚÙ ıÀúĥÙĚː 

zĆ ĲÙ ĲÙĖÙ Ėíçëġˋ íġ ÎĆÿēÀĖÙĚ ĆĥĖ

íĀēĥġ ĚÙĖíÀú ÷ÙĴ ıÀúĥÙ Ćæ ʵʶʷ ÎĆÿˡ

ēÀĖÙÓ ġĆ ġëÙ ĖÙÀú ĚÙĖíÀú ÷ÙĴ ıÀúĥÙ Ćæ

úĥ÷À-ʷʶʹʺʵʵʵʺː `ĆĲ ġëÀġ ĲÙ ÷ĀĆĲ

Ĳíġë ÎÙĖġÀíĀġĴ ġëÙ ĚÙĖíÀú ÷ÙĴ íĚ úĆˡ

ÎÀġÙÓ Àġ ʴĳʻʵʽʵ8ʴˋ ĲÙ ÎÀĀ Ćĥġēĥġ ġëÀġ ĚġĖíĀç íĀĚġÙÀÓ Ćæ ġëÙµ˨ĖĆĀç zÙĖíÀú WÙĴġ˩Ùĳġˋ ġëÀġ ĲÀĴ ÙıÙĖĴġíÿÙ ĲÙ çÙġ íġ

ĲĖĆĀç ĲÙ çÙġ ĆĥĖ çÙĀÙĖÀġÙÓ ÷ÙĴː 

vÙēúÀÎíĀç ġëíĚ íĀĚġĖĥÎġíĆĀ ġëÙ ĚÀÿÙ ĲÀĴ ÀĚ ÌÙæĆĖÙˋ ĲÙ ÀĖÙ ÀÌúÙ ġĆ ēÀĚĚ ġëÙ ĚÙĖíÀú ÷ÙĴ ÀĚ ġëÙ ÀĖçĥÿÙĀġ ġĆ ġëÙ ÿÙĚˡ

ĚÀçÙ ÌĆĳ æĥĀÎġíĆĀː 

æġÙĖ ēÀġÎëíĀç ġëÙ æíúÙ ÀçÀíĀ

ĲÙ ĀĆĲ ëÀıÙ À ĲĆĖ÷íĀç

÷ÙĴçÙĀˍ 
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V ² z-vMs¢ 

-ÀĚġ ĴĆĥĖ ÿíĀÓ ÌÀÎ÷ ġĆ ġëÙ ĴÙÀĖ ÙÀĖúĴ ʵʽʽʴĚˋ ĲëÙĀ `ÙġĚÎÀēÙ ˜À ĲÙÌĚÙĖıíÎÙ ÎĆÿēÀĀĴ˝ ĲÙĖÙ

ÓÙıÙúĆēíĀç ġëÙ æíĖĚġ ĲÙÌ ÌĖĆĲĚÙĖ ˜÷ĀĆĲĀ ÀĚ _ĆĚÀíÎ˝ Ĳíġë À çĖÀēëíÎÀú ĥĚÙĖ íĀġÙĖæÀÎÙˋ Ĳíġë

ġëÙ çĆÀú Ćæ ÿÀ÷íĀç ġëÙ ĲĆĖúÓ ĲíÓÙ ĲÙÌ ÀÎÎÙĚĚíÌúÙ ġĆ ĀĆĀ-ġÙÎëĀíÎÀú ēÙĆēúÙˋ ÀĀÓ ĚĥÌĚÙˡ

ĕĥÙĀġúĴ ÿĆĥúÓíĀç ġëÙ ĲÙÌ íĀġĆ ĲëÀġ ĲÙ ÷ĀĆĲ íġ ÀĚ ġĆÓÀĴː KĆĲÙıÙĖˋ ġëÙĖÙ ĲÀĚ ĆĀÙ íĚĚĥÙː

2ĥĖíĀç ġëÙĚÙ æĆĖÿÀġíıÙ ĴÙÀĖĚˋ ĲÙÌ ēÀçÙĚ ĲÙĖÙ ĚġÀġíÎˋ úÀÎ÷íĀç ÀĀĴ ÎÀēÀÌíúíġĴ æĆĖ íĀġÙĖÀÎġíĆĀː

KĆĲÙıÙĖˋ `ÙġĚÎÀēÙ ĲÀĀġÙÓ ġĆ ĖÙÿĆıÙ ġëíĚ úíÿíġÀġíĆĀː ¢ëÙíĖ ĚĆúĥġíĆĀ ĲÀĚ ġĆ íÿēúÙÿÙĀġ À

ĚÎĖíēġíĀç úÀĀçĥÀçÙġĆ `ÀıíçÀġĆĖ ˜ġëÙ ĚĥÎÎÙĚĚĆĖ ġĆ _ĆĚÀíÎ˝ː MĀíġíÀúúĴ ġëÙ ēúÀĀ ĲÀĚ ġĆ ÙÿÌÙÓ

ÀĀ ÙĳíĚġíĀç ēĖĆçĖÀÿÿíĀç úÀĀçĥÀçÙ ĚĥÎë ÀĚ VÀıÀ ÀĀÓ zÎëÙÿÙ Ìĥġ ĲëÙĀ ġëÙĚÙ ēúÀĀĚ æÀíúÙÓ

+ĖÙĀÓÀĀ 8íÎë ĲÀĚ ġÀĚ÷ÙÓ Ĳíġë ÓÙıíĚíĀç À ĀÙĲ úÀĀçĥÀçÙː 

MĀ öĥĚġĆĀÙĲÙÙ÷ íĀ ʵʽʽʹˋ+ĖÙĀÓÀĀ 8íÎëÎĖÙÀġÙÓ VÀıÀzÎĖíēġ ĲëíÎë ÀíÿÙÓ ġĆ ÀúúĆĲ æĆĖ íĀġÙĖˡ

ÀÎġíıíġĴ ġĆ ÌÙ ÀÓÓÙÓ ġĆ ĲÙÌ ēÀçÙĚː Mġ íĚ íĀġÙĖÙĚġíĀç ġĆ ĀĆġÙ ġëÀġ íĀ ġëÙ ÌÙçíĀĀíĀçˋ ĲëÀġ íĚ ĀĆĲ

÷ĀĆĲĀ ÀĚ VÀıÀzÎĖíēġˋ ĲÙĀġ ġëĖĆĥçë ÿÀĀĴ ĀÀÿíĀç íġÙĖÀġíĆĀĚ æĖĆÿ _ĆÎëÀ ġĆ ZíıÙzÎĖíēġː

KĆĲÙıÙĖˋ ġëÙ ĀÀÿÙ ĲÀĚ VÀıÀzÎĖíēġ ĲÀĚ ÎëĆĚÙĀ ÀĚ íġ íÿēúíÙĚ ġëÙ úÀĀçĥÀçÙ ĲÀĚ ĖÙúÀġÙÓ ġĆ

VÀıÀˋ ĲëíÎë ĲÀĚ ÙĳġĖÙÿÙúĴ ēĆēĥúÀĖ Àġ ġëÙ ġíÿÙˋ ÀĀÓ ġëÙĖÙæĆĖÙ ÀÎġÙÓ ÀĚ À æĆĖÿ Ćæ ÿÀĖ÷ÙġíĀç

ÓÙĚēíġÙ ëÀıíĀç ĀĆ ÎĆĀĀÙÎġíĆĀĚ ġĆ VÀıÀː 

MĀ ġëÙ ĴÙÀĖĚ ġĆ æĆúúĆĲˋ VÀıÀzÎĖíēġ ĲĆĥúÓ ĥĀÓÙĖçĆ æĖÀçÿÙĀġÀġíĆĀˋ ÿÀíĀúĴ ġëÀĀ÷Ě ġĆ _íÎĖĆĚĆæġ ÀĀÓ íġĚ˫ ÀúÿĆĚġ íÓÙĀġíÎÀú úÀĀˡ

çĥÀçÙˋ VĚÎĖíēġˋ æĆĖ ĥĚÙ íĀ MĀġÙĖĀÙġ 8ĳēúĆĖÙĖː ¢ëÙĖÙ ĲÀĚ ĀÙÙÓ æĆĖ ġëÙ úÀĀçĥÀçÙ ġĆ ÌÙ ĚġÀĀÓÀĖÓíĸÙÓ ĚĆ `ÙġĚÎÀēÙ ĲÙĀġ ġĆ

8ÎÿÀ ˜ ÎĆÿēÀĀĴ ĲëíÎë ĚÙġĚ ĚġÀĀÓÀĖÓĚ íĀ ġëÙ M¢ íĀÓĥĚġĖĴ˝ ÀĀÓ ēĖĆÓĥÎÙÓ À ĚġÀĀÓÀĖÓ ĚēÙÎíæíÎÀġíĆĀ æĆĖ VÀıÀzÎĖíēġː fıÙĖ ġëÙ

ĴÙÀĖĚˋ 8ÎÿÀ ëÀĚ ēĥÌúíĚëÙÓ ĚēÙÎíæíÎÀġíĆĀĚ ˜÷ĀĆĲĀ ÀĚ 8-_ zÎĖíēġ˝ ÀĚ ġëÙ úÀĀçĥÀçÙ ÎĆĀġíĀĥÙĚ ġĆ ÓÙıÙúĆēː 

VÀıÀzÎĖíēġ íĚ À ëíçë-úÙıÙúˋ ÓĴĀÀÿíÎ ēĖĆçĖÀÿÿíĀç úÀĀçĥÀçÙ ĲëíÎë íĚ ĥĚĥÀúúĴ öĥĚġ-íĀ-ġíÿÙ ÎĆÿēíúÙÓː Ě ÿÙĀġíĆĀÙÓ ēĖÙıíˡ

ĆĥĚúĴˋ VÀıÀzÎĖíēġĚ˫ ēĖíÿÀĖĴ ĥĚÙ íĚ ĆĀ ġëÙ ĲÙÌˋ ēĖĆıíÓíĀç íĀġÙĖÀÎġíıíġĴː Ě Ćæ ʶʴʶʶˋ ʽʼ̧ Ćæ ĲÙÌĚíġÙĚ ĥĚÙ VÀıÀzÎĖíēġ ĆĀ ġëÙ

ÎúíÙĀġ ĚíÓÙː ·Ćĥ ÎÀĀ ġëíĀ÷ Ćæ ġëÙ ÌĖĆĲĚÙĖ ÌÙíĀç ġëÙ ĖĥĀġíÿÙ æĆĖ VÀıÀzÎĖíēġˋ Ĳíġë GĆĆçúÙĚ˫ ²ʼ ÌÙíĀç ġëÙ ÿĆĚġ ēĆēĥúÀĖ ÀĀÓ

æÀĚġÙĚġ VÀıÀzÎĖíēġ ÙĀçíĀÙ íÿēúÙÿÙĀġÙÓ íĀġĆ ĲÙÌ ÌĖĆĲĚÙĖĚː KĆĲÙıÙĖˋ VÀıÀzÎĖíēġ íĚ ÀúĚĆ ĲíÓÙúĴ ĥĚÙÓ íĀ ÌĥíúÓ ĚÙĖıÙĖ-ĚíÓÙ

ÀēēúíÎÀġíĆĀĚː `ĆÓÙːöĚ íĚ ġëÙ ÿĆĚġ ēĆēĥúÀĖ VÀıÀzÎĖíēġ ĖĥĀġíÿÙˋ æĆĖ ĖĥĀĀíĀç VÀıÀzÎĖíēġ ĆĀ ĚÙĖıÙĖĚˋ ÀĀÓ íĚ ĆĀÎÙ ÀçÀíĀ ēĆĲˡ

ÙĖÙÓ ÌĴ ġëÙ ²ʼ ÙĀçíĀÙː GíıÙĀ VÀıÀzÎĖíēġĚ˫ ēĖĆÿíĀÙĀÎÙ íĀ ÌĆġë ÎúíÙĀġ-ĚíÓÙ ÀĀÓ ĚÙĖıÙĖ-ĚíÓÙ ÀēēúíÎÀġíĆĀĚˋ íġ ÎÀĀ ÌÙ ÀĀ Ùĳˡ

ġĖÙÿÙúĴ ġĖÀĀĚæÙĖĖÀÌúÙ ÀĀÓ ĥĚÙæĥú Ě÷íúúː 

fĀÙ Ćæ ġëÙ ÀĚēÙÎġĚ ĲëíÎë ÿÀ÷ÙĚ VÀıÀzÎĖíēġ ĚġÀĀÓ Ćĥġˋ íĚ ëĆĲ æÀĖ íġ ëÀĚ ÌÙÙĀ ÀĀÓ ÎĆĀġíĀĥÙĚ ġĆ ÌÙ ÙĳġÙĀÓÙÓ ÌĴ íġĚ ÎĆÿÿĥˡ

ĀíġĴː sÀÎ÷ÀçÙĚ ÀĖÙ ġĴēíÎÀúúĴ íĀĚġÀúúÙÓ ĥĚíĀç ġëÙ íĀæÀÿĆĥĚ Āēÿ ˜`ĆÓÙ sÀÎ÷ÀçÙ _ÀĀÀçÙĖ˝ ÓĥÙ ġĆ `ĆÓÙːöĚ ÌÙíĀç ġëÙÓ˪Ù æÀÎġĆ˫

ēĖíÿÀĖĴˆ ĲÀĴ ġĆ ÙĳÙÎĥġÙ VÀıÀzÎĖíēġ ĆĥġĚíÓÙ Ćæ ġëÙ ÌĖĆĲĚÙĖː fĀÙ Ćæ ġëÙ ÿĆĚġ ēĆēĥúÀĖ ÙĳġÙĀĚíĆĀĚ Ćæ VÀıÀzÎĖíēġ íĚ ¢ĴēÙˡ

zÎĖíēġː VÀıÀzÎĖíēġ íĚ ÓĴĀÀÿíÎÀúúĴ ġĴēÙÓˋ ÿÙÀĀíĀç ġëÙ ÓÀġÀ ġĴēÙĚ Ćæ ıÀĖíÀÌúÙĚ ÀĖÙĀġ˫ ÎëÙÎ÷ÙÓ ĥĀġíú ĖĥĀġíÿÙ ĲëíÎë ÎÀĀ úÙÀÓ

ġĆ ÿÀĀĴ ÙĖĖĆĖĚː µëÙĀ ĲĖíġíĀç ĚĆæġĲÀĖÙˋ ġëÙ ĲĆĖĚġ ġëíĀç ġëÀġ ÎÀĀ ëÀēēÙĀ íĚ æĆĖ À Ìĥç ġĆ çĆ ĥĀĀĆġíÎÙÓ ÀĀÓ ĆĀúĴ ÌÙ æĆĥĀÓ

ĲëÙĀ ġëÙ Àēē íĚ íĀ ġëÙ ĲíúÓː ¢ĴēÙzÎĖíēġ ëÙúēĚ ġĆ ēĖÙıÙĀġ ġëíĚ ÌĴˋ ÎëÙÎ÷íĀç Àúú ÓÀġÀ ġĴēÙĚ ĲëíúÙ ÌÙíĀç ĲĖíġġÙĀ ÀĀÓ ēĖĆıíÓíĀç

ĆġëÙĖ ĥĚÙæĥú æÙÀġĥĖÙĚ ĲëíÎë ĀĆġ ĆĀúĴ ēĖÙıÙĀġ ÌĥçĚ Ìĥġ íÿēĖĆıÙ ġëÙ ÓÙıÙúĆēÿÙĀġ ēĖĆÎÙĚĚ æĆĖ ġëÙ ÓÙıÙúĆēÙĖː KĆĲÙıÙĖˋ

ġëÙĖÙ íĚ À ÷ÙĴ íĚĚĥÙː VÀıÀzÎĖíēġˆ íĚ ġëÙ ĆĀúĴ ēĖĆçĖÀÿÿíĀç úÀĀçĥÀçÙ ġëÀġ íĚ ĀÀġíıÙúĴ ĚĥēēĆĖġÙÓ íĀ ġëÙ ÌĖĆĲĚÙĖĚ Ćæ ġĆÓÀĴː zĆ

ëĆĲ íĚ ¢ĴēÙzÎĖíēġ ĥĚÙÓ ġëÙĀˑ ¢ĴēÙzÎĖíēġ ĥĚÙĚ À ġĖÀĀĚēíúÙĖ ĲëíÎë ÎĆĀıÙĖġĚ ¢ĴēÙzÎĖíēġ ÎĆÓÙ ġĆ VÀıÀzÎĖíēġ ÎĆÓÙ ÙææÙÎġíıÙúĴ

ĚĆúıíĀç ġëíĚ íĚĚĥÙː ¢ëíĚ ÀúĚĆ íĀġĖĆÓĥÎÙĚ ÀĀĆġëÙĖ ÀÓıÀĀġÀçÙˋ çíıÙĀ ëĆĲ ĆæġÙĀ ġëÙ VÀıÀzÎĖíēġ ĚēÙÎíæíÎÀġíĆĀ íĚ íġÙĖÀġÙÓ ĥēĆĀˋ

ġëÙĖÙ ÀĖÙ ÿÀĀĴ ÎÀĚÙĚ ĲëÙĖÙ ĚĆÿÙ ĀÙĲ VÀıÀzÎĖíēġ æÙÀġĥĖÙĚ ÀĖÙ ĀĆġ ÀıÀíúÀÌúÙ ĆĀ úÙçÀÎĴ ÌĖĆĲĚÙĖĚ ĚĥÎë ÀĚ MĀġÙĖĀÙġ 8ĳˡ

KíĚġĆĖĴ 

µëÀġ íĚ VÀıÀĚÎĖíēġˑ 

Brendan Eich  

8ĳġÙĀÓíĀç VÀıÀĚÎĖíēġ 
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ĚëĆĖġ ëíĚġĆĖĴ ĆĀ VÀıÀĚÎĖíēġ ÀĀÓ íġĚ˫ ÙÎĆĚĴĚġÙÿ 

úÙĳ ZíġÎëÙı 

ēúĆĖÙĖː ¢ëíĚ ÿÙÀĀĚ ĴĆĥ ÿĥĚġ ÎĆÿēĖĆÿíĚÙ ÌÙġĲÙÙĀ ĥĚíĀç ĀÙĲ æÙÀġĥĖÙĚ ÀĀÓ ÿÀíĀġÀíĀíĀç ÎĆÿēÀġíÌíúíġĴː KĆĲÙıÙĖˋ ġëÀĀ÷Ě ġĆ

¢ĴēÙzÎĖíēġ ÌÙíĀç ġĖÀĀĚēíúÙÓˋ ġëíĚ ÓíúÙÿÿÀ íĚ ÙúíÿíĀÀġÙÓː ¢ëíĚ íĚ ÌÙÎÀĥĚÙ ġëÙ ¢ĴēÙzÎĖíēġ ġĖÀĀĚēíúÙĖ ÎÀĀ ÎĆĀıÙĖġ ġëÙ ĀÙĲ

¢ĴēÙzÎĖíēġ ÎĆÓÙ íĀġĆ VÀıÀzÎĖíēġ ÎĆÓÙ Ćæ ġëÙ ĚēÙÎíæíÙÓ ĚēÙÎíæíÎÀġíĆĀ ÀĀÓ ĖÙēúÀÎíĀç ĀÙĲ æĥĀÎġíĆĀÀúíġĴ Ĳíġë ġëÙ ÙĕĥíıÀúÙĀġ íĀ

ġëÙ ĆúÓ ĚēÙÎíæíÎÀġíĆĀ ĲëÙĀ ĀÙÎÙĚĚÀĖĴː súÙÀĚÙ ĀĆġÙ ġëÀġ ġëÙĖÙ ÀĖÙ ġĖÀĀĚēíúÙĖĚ ĲëíÎë ÎÀĀ ÀÎëíÙıÙ ġëíĚ Ĳíġë ıÀĀíúúÀ VÀıÀzˡ

ÎĖíēġ ëĆĲÙıÙĖ íġ íĚ íÿēĆĖġÀĀġ ġĆ ĀĆġÙ ġëÀġ ¢ĴēÙzÎĖíēġ ĲÀĚ ĆĀÙ Ćæ ġëÙ æíĖĚġ ġĆ ĆææÙĖ ġëíĚ æĥĀÎġíĆĀÀúíġĴː 

ĀĆġëÙĖ ĲÀĴ íĀ ĲëíÎë VÀıÀzÎĖíēġ íĚ ĥĚĥÀúúĴ ÙĳġÙĀÓÙÓ íĚ ġëĖĆĥçë æĖÀÿÙĲĆĖ÷Ěː ¢ëÙĖÙ ÀĖÙ À ıÀĖíÙġĴ Ćæ ÌĆġë ÌĖĆĲĚÙĖ ÀĀÓ

ĚÙĖıÙĖ-ĚíÓÙ æĖÀÿÙĲĆĖ÷Ě ÀĀÓ ġëÙíĖ ÿÀíĀ ēĥĖēĆĚÙ íĚ ġĆ ĚġĖÙÀÿúíĀÙ ÓÙıÙúĆēÿÙĀġ ÌĴ ēĖĆıíÓíĀç ĥĚÙæĥú æĥĀÎġíĆĀÀúíġĴˋ ÀÌĚġĖÀÎˡ

ġíĆĀ ÀĀÓ ĆıÙĖÀúú ĚëÀēíĀç ÀĀÓ ĆĖçÀĀíĸíĀç ĴĆĥĖ ĲÙÌĚíġÙ ĆĖ ÀēēúíÎÀġíĆĀː fĀÙ Ćæ ġëÙ ÎĆÿÿĆĀ æÙÀġĥĖÙĚ Ćæ ÌĖĆĲĚÙĖ-ĚíÓÙ˜ÎúíÙĀġ-

ĚíÓÙ˝ æĖÀÿÙĲĆĖ÷Ě ÀĖÙ ġëÀġ ġëÙĴ ÀúúĆĲ ĴĆĥ ġĆ ĖÙēĖÙĚÙĀġ K¢_Z ÙúÙÿÙĀġĚ íĀ VÀıÀzÎĖíēġː MĀ æÀÎġˋ vÙÀÎġVz ˜À ÎúíÙĀġ-ĚíÓÙ

æĖÀÿÙĲĆĖ÷ ÓÙıÙúĆēÙÓ ÌĴ EÀÎÙÌĆĆ÷˝ úíġÙĖÀúúĴ ÀúúĆĲĚ ĴĆĥ ġĆ ĲĖíġÙ K¢_Z ĲíġëíĀ VÀıÀzÎĖíēġ ÀĀÓ ĚĥēÙĖÎëÀĖçÙ íġ ĥĚíĀç VÀıÀzˡ

ÎĖíēġ ġëÀĀ÷Ě ġĆ çÙĀíĥĚ ġÙÎëĀĆúĆçĴː EĖÀÿÙĲĆĖ÷Ě ēĖĆıíÓÙ ÀÌĚġĖÀÎġíĆĀ ÀĀÓ ëÀĀÓúÙ ÎĆÿēúíÎÀġÙÓ ġÀĚ÷Ě ĚĥÎë ÀĚ ĖÙ-ĖÙĀÓÙĖíĀç

ġëÙ ĲÙÌ ēÀçÙ ÀĀÓ ĚġÀġÙ ÿÀĀÀçÙÿÙĀġ ġĆ ĚēÙÙÓ ĥē ÓÙıÙúĆēÿÙĀġː ÓÓíġíĆĀÀúúĴˋ ĚĆÿÙ æĖÀÿÙĲĆĖ÷Ě ÀġġÙÿēġ ġĆ íĀġÙçĖÀġÙ -zz

íĀġĆ VÀıÀzÎĖíēġˋ ÀúúĆĲíĀç ĴĆĥ ġĆ ÎĆĀġĖĆú Àúú ÀĚēÙÎġĚ Ćæ ĴĆĥĖ Àēē æĖĆÿ VÀıÀzÎĖíēġˋ ëĆĲÙıÙĖ ġëÙĚÙ ġĴēíÎÀúúĴ ÀĖÙĀġ˫ ıÙĖĴ ēĆēĥˡ

úÀĖ ÀĀÓ ëÀıÙĀġ˫ ÌÙÙĀ ıÙĖĴ ĚĥÎÎÙĚĚæĥú íĀ ġëÙ ĲÙÌ ÓÙıÙúĆēÿÙĀġ ĚÎÙĀÙː 

Ě Ĳíġë Àúú ĚĆæġĲÀĖÙˋ ÀĀ íÿēĆĖġÀĀġ ĚġÀçÙ íĀ ÓÙıÙúĆēíĀç ÀĀĴ ÀēēúíÎÀġíĆĀ íĚ ġÙĚġíĀçː VÀıÀzÎĖíēġ ëÀĚ íÿēúÙÿÙĀġÀġíĆĀĚ Ćæ ġĖÀÓíˡ

ġíĆĀÀú ġÙĚġíĀç ÿÙġëĆÓĚ æĆĥĀÓ íĀ ĆġëÙĖ úÀĀçĥÀçÙĚ ĚĥÎë ÀĚ ĥĀíġ ġÙĚġíĀç ˜VÙĚġ ÌÙíĀç ÀĀ ÙĳÀÿēúÙ˝ˋ Ìĥġ ġëÙ ÎëÀúúÙĀçÙ Ćæ ġÙĚġíĀç

ĲÙÌ ÀēēúíÎÀġíĆĀĚ úÙÓ ġĆ ġëÙ ÎĖÙÀġíĆĀ Ćæ ÿÀĀĴ íĀġÙĖÙĚġíĀç ġĆĆúĚː fĀÙ Ćæ ġëÙĚÙ ġĆĆúĚ íĚ sĥēēÙġÙÙĖˋ ĲëíÎë íĀ ÙĚĚÙĀÎÙ íĚ À

ÎĆÿēĥġÙĖ-ÎĆĀġĖĆúúÙÓ ÎëĖĆÿÙ ÌĖĆĲĚÙĖː ¢ëíĚ ÿÙÀĀĚ ĴĆĥ ÎÀĀ ĲĖíġÙ ġÙĚġĚ ĲëíÎë íĀıĆúıÙĚ íĀġÙĖÀÎġíĀç Ĳíġë ġëÙ ĲÙÌĚíġÙ

˜ēĖÙĚĚíĀç ÌĥġġĆĀĚˋ æíúúíĀç æĆĖÿĚ˝ ÀĀÓ ÓÙġÙÎġíĀç ġëÙ ĖÙĚĥúġ Ćæ ġëÙĚÙ ÀÎġíĆĀĚ ÀúúĆĲíĀç ĴĆĥ ġĆ ġÙĚġ ĴĆĥĖ ĲÙÌ ÀēēúíÎÀġíĆĀĚ ġëĆĖˡ

ĆĥçëúĴː 

Ě ġëíĚ ÀĖġíÎúÙ ÙĀÓĚˋ íġĚ˫ íÿēĆĖġÀĀġ ġĆ ÀÎ÷ĀĆĲúÙÓçÙ ġëÙ ĖÙÎÙĀġ ÀÓıÀĀÎÙÿÙĀġĚ íĀ VÀıÀzÎĖíēġ ÀĀÓ ġëÙ ĲÙÌ ÓÙıÙúĆēÿÙĀġ

ĲĆĖúÓ ÀĀÓ ġĆ ĥĀÓÙĖĚġÀĀÓ ġëÙ íÿēÀÎġĚ ġëÙĴ Ĳíúú ëÀıÙ ĆĀ ġëÙ æĥġĥĖÙ Ćæ ġëÙ ĲÙÌː M ēĖÙıíĆĥĚúĴ ÿÙĀġíĆĀÙÓ ġëÀġ `ĆÓÙːöĚ ĲÀĚ ġëÙ

Ó˪Ù æÀÎġĆĲ˫ÀĴ ġĆ ĖĥĀ VÀıÀzÎĖíēġ ĆĥġĚíÓÙ Ćæ ġëÙ ÌĖĆĲĚÙĖ ëĆĲÙıÙĖ ġëíĚ íĚ ÎëÀĀçíĀçː ¢ëÙĖÙ ÀĖÙ ġĲĆ ĀÙĲ ġÙÎëĀĆúĆçíÙĚ ġëÀġ ÀĖÙ

ĕĥíÎ÷úĴ ÙĚġÀÌúíĚëíĀç ġëÙÿĚÙúıÙĚ ÀĚ ĖÙēúÀÎÙÿÙĀġĚ æĆĖ ġëÙ ÀçíĀç ĀĆÓÙːöĚˊ ÓÙĀĆ ÀĀÓ ÌĥĀː 2ÙĀĆ íĚ À ĚĥÎÎÙĚĚĆĖ ġĆ ĀĆÓÙːöĚ

˜æĖĆÿ ġëÙ ÎĖÙÀġĆĖ Ćæ ĀĆÓÙːöĚ˝ ÀĀÓ ÀíÿĚ ġĆ ÀÓÓĖÙĚĚ ÿÀĀĴ íĚĚĥÙĚ Ĳíġë ĀĆÓÙːöĚ ÎĆĀÎÙĖĀíĀç ĚÙÎĥĖíġĴˋ ĚġÀĀÓÀĖÓíĚÀġíĆĀ ÀĀÓ ġëÙ

ēÀÎ÷ÀçÙ ĚĴĚġÙÿ ÀĚ ĲÙúú ÀĚ ēĖĆıíÓíĀç ĀÀġíıÙ ĚĥēēĆĖġ æĆĖ ¢ĴēÙzÎĖíēġː +ĥĀ ĆĀ ġëÙ ĆġëÙĖ ëÀĀÓ íĚ À ÌúÀĸíĀç æÀĚġ VÀıÀzÎĖíēġ

ĖĥĀġíÿÙ ĲëíÎë ÀÓÓíġíĆĀÀúúĴ ēĖĆıíÓÙĚ ÿÀĀĴ Ìĥíúġ-íĀ ĥġíúíġíÙĚ ĚĥÎë ÀĚ ġÙĚġíĀç ÀĀÓ ÌĥĀÓúíĀçː fĀÎÙ ÀçÀíĀˋ M ēĖÙıíĆĥĚ ÿÙĀġíĆĀÙÓ

ġëÀġ VÀıÀzÎĖíēġ ĲÀĚ ġëÙ ĆĀúĴ ĀÀġíıÙúĴ ĚĥēēĆĖġÙÓ ēĖĆçĖÀÿÿíĀç úÀĀçĥÀçÙ ĆĀ ġëÙ ÌĖĆĲĚÙĖ Ìĥġ ġëíĚ íĚĀġ˫ ĚġĖíÎġúĴ ġĖĥÙː ĀĆġëÙĖ

ÀÓıÀĀÎÙÿÙĀġ íĀ ġëÙ ÌĖĆĲĚÙĖ ĚēÀÎÙ ëÀĚ ÌÙÙĀ ġëÙ ĚĥēēĆĖġ æĆĖ µÙÌ ĚĚÙÿÌúĴˋ À ÌíĀÀĖĴ æĆĖÿÀġ ġëÀġ ÎÀĀ ÌÙ ÎĆÿēúíÙÓ æĖĆÿ À

ıÀĖíÙġĴ Ćæ úÀĀçĥÀçÙĚ ÀĀÓ ġëÙĀ ĖĥĀ íĀ ÌĖĆĲĚÙĖĚː ¢ëíĚ ÿÙÀĀĚ ġëÀġ ēÙĖæĆĖÿÀĀÎÙ ÓÙÿÀĀÓíĀç ēÀĖġĚ Ćæ ÀĀ ÀēēúíÎÀġíĆĀ ÎÀĀ ĀĆĲ

ÌÙ ĲĖíġġÙĀ íĀ ÿĆĖÙ ēÙĖæĆĖÿÀĀġ úÀĀçĥÀçÙĚ ĚĥÎë ÀĚ -̝̝ ÀĀÓ ġëÙĀ ÎĆÿēíúÙÓ ġĆ ĲÙÌ ÀĚĚÙÿÌúĴ ġĆ ÌÙ ĖĥĀ íĀ ġëÙ ĲÙÌː 2ÙĚēíġÙ

ëÀıíĀç ġëÙ ēĆġÙĀġíÀú ġĆ ĖÙēúÀÎÙ ĚĆÿÙ ēÀĖġĚ Ćæ ÀēēúíÎÀġíĆĀĚˋ VÀıÀzÎĖíēġ íĚĀġ˫ çĆíĀç ÀĀĴĲëÙĖÙ ÀĀĴġíÿÙ ĚĆĆĀ ÀĀÓ ĲÙÌ ÀĚĚÙÿˡ

ÌúĴ Ĳíúú ĚíÿēúĴ ÌÙ ÀĀ ÀíÓ íĀ ĲÙÌ ÓÙıÙúĆēÿÙĀġː 

2ÙĚēíġÙ ġëÙ ÿÀĀĴ ÎĖíġíÎíĚÿĚ Ćæ VÀıÀzÎĖíēġ ÀĀÓ ĲÙÌ ÓÙıÙúĆēÿÙĀġ ÀĚ À ĲëĆúÙˋ íġ íĚ À æíÙúÓ ġëÀġ íĚ ÎĆĀĚġÀĀġúĴ ÙıĆúıíĀç ÀĀÓ

ëÀĚ ÙĚġÀÌúíĚëÙÓ íġĚÙúæ ÀĚ À ĚġÀÌúÙ íĀ ġëÙ ĚĆæġĲÀĖÙ ÓÙıÙúĆēÿÙĀġ ĲĆĖúÓː 

EĖÀÿÙĲĆĖ÷Ě 

¢ÙĚġíĀç 

¢ëÙ EĥġĥĖÙ Ćæ VÀıÀĚÎĖíēġ 
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Competitive Programming ñAn Introduction  
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, 

array/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. 

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 

Websites to improve competitive pro-

gramming ability:  

¶ GeeksForGeeks  

¶ TopCoder  

¶ CodeForces  

¶ CodeWars  

¶ LeetCode  

¶ HackerRank  

¶ AlgoExpert (paid service)  

¶ spoj.com  


