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dǥʄǚʙų�íʄŏʄǥɶʄǥŽɶ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ùȰʄŏȇ�íʄŏʄǥɶʄǥŽɶ
՟՟

ɲɿŏɿǣɲɿǣŽɲ�ŏɲ�ȭǂ�էɘȗ�դֽըֽա՟աա�֯�ŏŽɿǣȭȝɲ�ŏɲ�ȭǂ�գֽազֽա՟աա

6ƛɶŽɦǥɜʄǥȰȟ ùȰʄŏȇ

äƛɜȰɶǥʄȰɦǥƛɶ

xɶɶʙƛɶ

Ýʙȇȇ�äƛɢʙƛɶʄɶ

�ŽʄǥȰȟ��ǥȟʙʄƛɶ

6ƛɶŽɦǥɜʄǥȰȟ ùȰʄŏȇ

�ŏʶŏ�aǥȇƛɶ

�ŏʶŏ�,Ȱșșƛȟʄɶ

�ŏʶŏ�í�²,

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

՟ա

ÝɦȰǹƛŽʄɶ�²ȟȇ˃

ɲɿŏɿǣɲɿǣŽɲ�ŏɲ�ȭǂ�էɘȗ�դֽըֽա՟աա�֯�ȭȝȅʾ�Žȭʔȝɿǣȝǅ�ȗŏǣȝ�ųɢŏȝŽǘ

�ƛʄɦǥŽ aǥȇƛɶ %ȇŏȟȁ��ǥȟƛɶ ,Ȱșșƛȟʄɶ ,Ȱƈƛ

�ǥȟǥșʙș

�ƛƈǥŏȟ

�ƛŏȟ

�ŏ˂ǥșʙș

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

,Ȱƈƛ�äƛʶǥƛʺɶ�ų˃�ù˃ɜƛ
՟գ

ɲɿŏɿǣɲɿǣŽɲ�ŏɲ�ȭǂ�աɘȗ�դֽՠՠֽա՟աա�֯�ŏɘɘɢȭʽǣȗŏɿƚȅʾ�ՠ՟�ʵƚƚǿɲ�ȭǂ�ŽȭƇƚ�ɢƚʱǣƚʵɲ

íʄŏʄǥɶʄǥŽ ùȰʄŏȇ�,Ȱʙȟʄ Ýƛɦ�xʄƛș Ýƛɦ�ùƛɦș Ýƛɦ�Ĩƛƛȁ

,Ȱƈƛ�äƛʶǥƛʺɶ

âʙǥŽȁ�äƛʶǥƛʺɶ

�ȇȇ�äƛʶǥƛʺɶ

�ƛŽʄʙɦƛɶ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

՟ե

,Ȱƈƛ�äƛʶǥƛʺɶ�ų˃�ÝɦȰǹƛŽʄ

ɲɿŏɿǣɲɿǣŽɲ�ŏɲ�ȭǂ�գɘȗ�դֽՠՠֽա՟աա�֯�ŏʱƚɢŏǅƚ�ɢƚʱǣƚʵɲ�ɘƚɢ�ɿƚɲɿ�ǣɲɲʔƚ

dɦŏƈƛ�xɶɶʙƛɶ ,Ȱƈƛ�äƛʶǥƛʺ׊�՟՝׋ âʙǥŽȁ�äƛʶǥƛʺ׊�՞՝׋

,ŏʄƛǆȰɦ˃ ùƛɶʄ aǥȟŏȇ ùȰʄŏȇ �ʶƛɦŏǆƛ ùȰʄŏȇ �ʶƛɦŏǆƛ

ÝɦȰǹƛŽʄ�՞

ÝɦȰǹƛŽʄ�՟

ÝɦȰǹƛŽʄ�ՠ֪

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

íù�äù�äE,²ä6x£d

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

Ĩǚŏʄֹɶ�£ƛ˂ʄֶ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠ՟

�ǥɶɶǥȟǆ�,ȰȟŽƛɜʄɶ
Ɣ íȰŽȁƛʄɶؚ
Ɣ dƛȟƛɦǥŽɶؚ
Ɣ ùƛɶʄǥȟǆ ؚ֯�%ƛȟŽǚșŏɦȁǥȟǆؚ
Ɣ �ʙȇʄǥʄǚɦƛŏƈǥȟǆؚ
Ɣ íƛɦʶȇƛʄɶؚ
Ɣ 6ŏʄŏųŏɶƛɶؚ
Ɣ íƛŽʙɦǥʄ˃ؚ

Ɣ 6ƛɜȇȰ˃șƛȟʄ֯���äɶ
Ɣ ÝŏŽȁŏǆƛɶ֯��Ȱƈʙȇƛɶ
Ɣ �Ĩù֯�íʺǥȟǆ
Ɣ dɦŏɜǚǥŽɶ֯�íȰʙȟƈ
Ɣ íƛɦǥŏȇǥˏŏʄǥȰȟ
Ɣ xȟʄƛɦȟŏʄǥȰȟŏȇǥˏŏʄǥȰȟ
Ɣ �ȝƇ��ȭɢƚַַַ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

Ɣ 'EVIIV�4VIT�'SYVWI׊�՟�Ĉȟǥʄɶ֯�²ɜʄǥȰȟŏȇ׋
Ɣ ,í�ազ՝�7IRMSV�8IEQ�4VSNIGX׊�ա�Ĉȟǥʄɶ֯�äƛɢʙǥɦƛƈ׋
Ɣ ,í�ՠաբ�4VSKVEQQMRK�0ERKYEKIW׊�ա�Ĉȟǥʄɶ֯�ùǚƛȰɦ˃׋
Ɣ ,í�ՠՠՠ�xȟʄɦȰ�ʄȰ�(EXEFEWI�7]WXIQW׊�ա�Ĉȟǥʄɶ֯��ɜɜȇǥŽŏʄǥȰȟ׋
Ɣ ,í�ՠՠգ�'SQTYXIV�2IX[SVOW׊�ա�Ĉȟǥʄɶ֯��ɜɜȇǥŽŏʄǥȰȟ׋
Ɣ ùȰɜǥŽɶ֮�'SQTYXIV�7IGYVMX]֯�(MWXVMFYXIH�7]WXIQWֵֵֵ

ՠՠ

aȰȇȇȰʺʙɜ�,Ȱʙɦɶƛɶֶ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠա

KWWSV���ZZZ�RUDFOH�FRP�MDYD�WHFKQRORJLHV�MDYD�VH�VXSSRUW�URDGPDS�KWPO

²ɦŏŽȇƛ��ŏʶŏ�íE�íʙɜɜȰɦʄ�äȰŏƈșŏɜ֪٢

äƛȇƛŏɶƛ d��6ŏʄƛ Ýɦƛșǥƛɦ�íʙɜɜȰɦʄ�Ĉȟʄǥȇ E˂ʄƛȟƈƛƈ�íʙɜɜȰɦʄ�Ĉȟʄǥȇ íʙɶʄŏǥȟǥȟǆ�íʙɜɜȰɦʄ

դ׊��ùí׋ �ʙȇ˃�՟՝՞՞ �ʙȇ˃�՟՝՞զ �ʙȇ˃�՟՝՟՟֪֪֪֪֪ xȟƈƛ˚ȟǥʄƛ

ե׊��ùí֪֪׋ �ŏɦŽǚ�՟՝՞ա �ŏɦŽǚ�՟՝՟՟ 6ƛŽƛșųƛɦ�՟՝ՠ՝֪֪֪֪֪ xȟƈƛ˚ȟǥʄƛ

զ׊�ȟȰȟ䇳�ùí׋ íƛɜʄƛșųƛɦ�՟՝՞դ �ŏɦŽǚ�՟՝՞ե £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞՝׊�ȟȰȟ䇳�ùí׋ �ŏɦŽǚ�՟՝՞ե íƛɜʄƛșųƛɦ�՟՝՞ե £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞՞׊��ùí׋ íƛɜʄƛșųƛɦ�՟՝՞ե íƛɜʄƛșųƛɦ�՟՝՟ՠ íƛɜʄƛșųƛɦ�՟՝՟գ xȟƈƛ˚ȟǥʄƛ

՞՟׊�ȟȰȟ䇳�ùí׋ �ŏɦŽǚ�՟՝՞զ íƛɜʄƛșųƛɦ�՟՝՞զ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞ՠ׊�ȟȰȟ䇳�ùí׋ íƛɜʄƛșųƛɦ�՟՝՞զ �ŏɦŽǚ�՟՝՟՝ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞ա׊�ȟȰȟ䇳�ùí׋ �ŏɦŽǚ�՟՝՟՝ íƛɜʄƛșųƛɦ�՟՝՟՝ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞բ׊�ȟȰȟ䇳�ùí׋ íƛɜʄƛșųƛɦ�՟՝՟՝ �ŏɦŽǚ�՟՝՟՞ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞գ׊�ȟȰȟג�ùí׋ �ŏɦŽǚ�՟՝՟՞ íƛɜʄƛșųƛɦ�՟՝՟՞ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞դ׊��ùí׋ íƛɜʄƛșųƛɦ�՟՝՟՞ íƛɜʄƛșųƛɦ�՟՝՟գ֪֪֪֪ íƛɜʄƛșųƛɦ�՟՝՟զ֪֪֪֪ xȟƈƛ˚ȟǥʄƛ

՞ե׊�ȟȰȟג�ùí֪֪֪׋ �ŏɦŽǚ�՟՝՟՟ íƛɜʄƛșųƛɦ�՟՝՟՟ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՞զ׊�ȟȰȟג�ùí֪֪֪׋ íƛɜʄƛșųƛɦ�՟՝՟՟ �ŏɦŽǚ�՟՝՟ՠ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՟՝׊�ȟȰȟג�ùí֪֪֪׋ �ŏɦŽǚ�՟՝՟ՠ íƛɜʄƛșųƛɦ�՟՝՟ՠ £Ȱʄ��ʶŏǥȇŏųȇƛ xȟƈƛ˚ȟǥʄƛ

՟՞׊��ùí֪֪֪׋ íƛɜʄƛșųƛɦ�՟՝՟ՠ íƛɜʄƛșųƛɦ�՟՝՟ե íƛɜʄƛșųƛɦ�՟՝ՠ՞ xȟƈƛ˚ȟǥʄƛ

https://www.cs.usfca.edu/
https://www.oracle.com/java/technologies/java-se-support-roadmap.html


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠբ

�ŏʶŏ�՞դ

KWWSV���EORJV�RUDFOH�FRP�MDYD�SRVW�DQQRXQFLQJ�MDYD���

�%GGSVHMRK�XS�ER�-('�VITSVX�SZIV�XIR�QMPPMSR�HIZIPSTIVW��VITVIWIRXMRK���	�SJ�JYPP�XMQI�HIZIPSTIVW�
[SVPH[MHI��YWI�.EZE��QSVI�XLER�ER]�SXLIV�PERKYEKI��

https://www.cs.usfca.edu/
https://blogs.oracle.com/java/post/announcing-java17


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠգ

KWWSV���RFWRYHUVH�JLWKXE�FRP��WRS�ODQJXDJHV

https://www.cs.usfca.edu/
https://octoverse.github.com/#top-languages


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠդ

pǥɶʄȰɦǥŽŏȇ�ÝƛɦɶɜƛŽʄǥʶƛ
Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ�����Ȱɦ�Ȱȇƈƛɦֶ

ż ùǚƛ�˚ɦɶʄ�ŽȰșɜʙʄƛɦ�ɜɦȰǆɦŏș�Ȱɦ�ŏȇǆȰɦǥʄǚș�ʺŏɶ�
ɜʙųȇǥɶǚƛƈ�ǥȟ�՞եաՠֵ

Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ
ż aȰɦșŏȇ�șȰƈƛȇɶ�Ȱǃ�ŏȇǆȰɦǥʄǚșɶ�ŏȟƈ�șȰƈƛɦȟ�ŽȰșɜʙʄƛɦɶ�

ʺƛɦƛ�ǥȟʶƛȟʄƛƈ�ǥȟ�՞զՠգֵ�

ǚʄʄɜɶֻֻ֮ ƛȟֵʺǥȁǥɜƛƈǥŏֵȰɦǆֻʺǥȁǥֻ,Ȱșɜʙʄƛɦ־ɶŽǥƛȟŽƛ�֭�ǚʄʄɜɶֻֻ֮ ƛȟֵʺǥȁǥɜƛƈǥŏֵȰɦǆֻʺǥȁǥֻpǥɶʄȰɦ˃־Ȱǃ־ŽȰșɜʙʄƛɦ־ɶŽǥƛȟŽƛ�

https://www.cs.usfca.edu/
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/History_of_computer_science


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ՠե

pǥɶʄȰɦǥŽŏȇ�ÝƛɦɶɜƛŽʄǥʶƛ
Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ

ż ùǚƛ�ʄƛɦș�ָŽȰșɜʙʄƛɦ�ɶŽǥƛȟŽƛָ�˚ɦɶʄ�ŏɜɜƛŏɦɶ�ǥȟ�
ȇǥʄƛɦŏʄʙɦƛ�ǥȟ�՞զբզֵ

Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ
ż ùǚƛ�˚ɦɶʄ�,í�ƈƛǆɦƛƛ�ǥȟ�ʄǚƛ�Ĉí�ʺŏɶ�Ȱǃǃƛɦƛƈ�ŏʄ�Ýʙɦƈʙƛ�

Ĉȟǥʶƛɦɶǥʄ˃�ǥȟ�՞զգ՟ֵ
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ՠզ

pǥɶʄȰɦǥŽŏȇ�ÝƛɦɶɜƛŽʄǥʶƛ
Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ

ż ùǚƛ�˚ɦɶʄ�șƛɶɶŏǆƛ�ʺŏɶ�ɶƛȟʄ�Ȱʶƛɦ��äÝ�£Eù֯�ʄǚƛ�
ɜɦƛŽʙɦɶȰɦ�Ȱǃ�ʄǚƛ�xȟʄƛɦȟƛʄ֯�ǥȟ�՞զգզֵ

Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ
ż ùǚƛ�˚ɦɶʄ�ɜƛɦɶȰȟŏȇ�ŽȰșɜʙʄƛɦ�ʺŏɶ�ɦƛȇƛŏɶƛƈ�ǥȟ�՞զդ՞ֵ
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ա՝

pǥɶʄȰɦǥŽŏȇ�ÝƛɦɶɜƛŽʄǥʶƛ
Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ

ż ùǚƛ�ĨȰɦȇƈ�Ĩǥƈƛ�Ĩƛų�ʺŏɶ�ǥȟʶƛȟʄƛƈ�ǥȟ�՞զեզֵ
ż ùǚƛ�Ý˃ʄǚȰȟ�ɜɦȰǆɦŏșșǥȟǆ�ȇŏȟǆʙŏǆƛ�ʺŏɶ�˚ɦɶʄ�

ǥșɜȇƛșƛȟʄƛƈ�ǥȟ�՞զեզֵ

Ɣ �ȟȰʺ�ɶȰșƛȰȟƛ����Ȱɦ�Ȱȇƈƛɦֶ
ż �ɜɜȇƛ�ɦƛȇƛŏɶƛƈ�ʄǚƛ�˚ɦɶʄ�ǥÝǚȰȟƛ�ǥȟ�՟՝՝դֵ
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ա՞

,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛֵֵֵ
Ɣ ,Ȱȟɶʄŏȟʄȇ˃�Žǚŏȟǆǥȟǆ�

ż �ʙɶʄ�ųƛ�ŽȰȟɶʄŏȟʄȇ˃�ȇƛŏɦȟǥȟǆ

Ɣ xȟŽɦƛŏɶǥȟǆ�ǥȟ�ʙųǥɢʙǥʄ ֯˃�ǥșɜŏŽʄ֯�ŏȟƈ�ǥșɜȰɦʄŏȟŽƛ
ż �ʙɶʄ�ŽȰȟɶǥƈƛɦ�ƛʄǚǥŽɶ֯�ƈǥʶƛɦɶǥʄ ֯˃�ŏŽŽƛɶɶǥųǥȇǥʄ˃

Ɣ �ʙȇʄǥɜȇƛ�Žŏɦƛƛɦ�ɜŏʄǚɶ�ŏȟƈ�ɶʙų˚ƛȇƈɶ
ż íȰșƛʄǥșƛɶ�ʄɦǥŽȁ˃�ʄȰ�˚ȟƈ�ʺǚŏʄ�ǥɶ�ɦǥǆǚʄ�ǃȰɦ�˃Ȱʙ
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ա՟

,ŏɦƛƛɦ�Ýŏʄǚɶ�ǥȟ�,í

֬cƚȝƚɢŏȅ�ɘǣŽɿʔɢƚֱ�ƚʽŽƚɘɿǣȭȝɲ�ƚʽǣɲɿִ

%í,í

äƛɶƛŏɦŽǚdɦŏƈʙŏʄƛ�
íŽǚȰȰȇ

ÝɦŏŽʄǥŽƛ

�Žŏƈƛșǥŏ

dȰʶƛɦȟșƛȟʄ

xȟƈʙɶʄɦ˃
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աՠ

,ŏɦƛƛɦ�Ýŏʄǚɶ�ǥȟ�,í

֬cƚȝƚɢŏȅ�ɘǣŽɿʔɢƚֱ�ƚʽŽƚɘɿǣȭȝɲ�ƚʽǣɲɿִ

ÝɦŏŽʄǥŽƛ xȟƈʙɶʄɦ˃

íʄŏɦʄʙɜɶ

£ȰȟגÝɦȰ˚ʄɶ

�ŏɦǆƛ�ùƛŽǚ
,Ȱșɜŏȟǥƛɶ%í,í
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աա

Ɣ aǥɦɶʄ֯�ŽǚȰȰɶƛ�ŏ�ųɦȰŏƈ�ɶɜƛŽǥŏȇǥˏŏʄǥȰȟֵֵֵ
ż íȰǃʄʺŏɦƛ֯�íƛŽʙɦǥʄ ֯˃�£ƛʄʺȰɦȁ֯�í˃ɶʄƛșɶ֯�6ŏʄŏųŏɶƛ֯�6ŏʄŏ֯�,ȇȰʙƈ֯�Ĉį֯�ƛʄŽֵ

Ɣ £ƛ˂ʄ֯�ŽǚȰȰɶƛ�ŏ�ǹȰų�ʄǥʄȇƛֱ
ż 6ƛʶƛȇȰɜƛɦ֯ �Eȟǆǥȟƛƛɦ֯ ��ȟŏȇ˃ɶʄ֯��ƈșǥȟǥɶʄɦŏʄȰɦ֯ ��ɦŽǚǥʄƛŽʄ֯�6ƛɶǥǆȟƛɦ֯ �

�ŏȟŏǆƛɦ֯ �äƛɶƛŏɦŽǚƛɦ֯ �íŽǥƛȟʄǥɶʄ֯�ùƛŏŽǚƛɦ֯ �ƛʄŽֵ

Ɣ ²ɦ֯ �ŽǚȰȰɶƛ�ŏ�șȰɦƛ�ǃȰŽʙɶƛƈ�ɶɜƛŽǥŏȇǥˏŏʄǥȰȟֱ
ż aǥȟŏȟŽƛ֯�,ȰșɜʙʄŏʄǥȰȟŏȇ�%ǥȰȇȰǆ ֯˃�%ǥȰǥȟǃȰɦșŏʄǥŽɶ֯��ƛƈǥŽǥȟƛ֯�dŏșƛɶ֯�

EȟʶǥɦȰȟșƛȟʄ֯�EƈʙŽŏʄǥȰȟ֯�ƛʄŽֵ

�ŏȟ˃�ÝȰɶɶǥųȇƛ��Ȱų�ùǥʄȇƛɶֵֵֵ
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,ȇȰɶǥȟǆ
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ագ

%E�Ýä²Ĉ6ֲ
İȰʙ�ŏɦƛ�ŏ�ŽȰșɜʙʄƛɦ�ɶŽǥƛȟʄǥɶʄֵ
İȰʙ�ǚŏʶƛ�ŏ�ɜȰʺƛɦǃʙȇ�ɶȁǥȇȇ�ɶƛʄֵ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

ադ

https://www.cs.usfca.edu/


6ƛɜŏɦʄșƛȟʄ�Ȱǃ�,Ȱșɜʙʄƛɦ�íŽǥƛȟŽƛ
ǚʄʄɜɶֻֻ֮ ʺʺʺֵŽɶֵʙɶǃŽŏֵƛƈʙֻ�

,í�՟դ՟�íȰǃʄʺŏɦƛ�6ƛʶƛȇȰɜșƛȟʄ
ÝɦȰǃƛɶɶȰɦ�íȰɜǚǥƛ�Eȟǆȇƛ

աե

ùǚŏȟȁ�İȰʙֲ
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