
:HOFRPH�WR�&6���$�
&6���$�&$��*LOL�5XVDN



$JHQGD
Ɣ ,QWURGXFWLRQV
Ɣ &RXUVH�/RJLVWLFV
Ɣ <RXU�JRDOV�IRU�WKH�FRXUVH
Ɣ 5HYLHZ



,QWURGXFWLRQV



,QWURGXFH�\RXUVHOYHV
Ɣ 1DPH
Ɣ 3URQRXQV��RSWLRQDO�
Ɣ <HDU
Ɣ :KHUH�DUH�\RX"��RSWLRQDO�
Ɣ )DYRULWH�DQLPDO�RU�IXQ�IDFW



&RXUVH�/RJLVWLFV



&RXUVH�2EMHFWLYHV

Ɣ &6���$�LV�GHVLJQHG�WR�KHOS�\RX�GHYHORS�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�
&6����PDWHULDO�

Ɣ 3URYLGH�H[WUD�SUDFWLFH�DQG�UHYLHZ�RI�SUREDELOLW\�
Ɣ )RUP�VWXG\�JURXSV�DQG�FROODERUDWH�RQ�SUREOHPV�



&ODVV�:HEVLWH

FV���D�VWDQIRUG�HGX��

&RQWDFW�PH��JLOL#VWDQIRUG�HGX�RU�6ODFN

http://cs109a.stanford.edu


*UDGLQJ�DQG�$WWHQGDQFH
Ɣ 7R�JHW�FUHGLW�IRU�WKH�FRXUVH��\RX�PXVW�DWWHQG�DW�OHDVW�HLJKW�RI�WKH�WHQ�VHVVLRQV�

LQ�SHUVRQ��VLQFH�WKLV�LV�ZKHUH�PRVW�RI�WKH�OHDUQLQJ�KDSSHQV�
ż ,I�\RX�SODQ�WR�PLVV�D�VHFWLRQ��SOHDVH�HPDLO�*LOL�DW�OHDVW����KRXUV�EHIRUH�VHFWLRQ��RU�DV�VRRQ�DV�

SUDFWLFDO�LQ�FDVH�RI�HPHUJHQF\��
ż 1RWH�WKDW�ZH�XQGHUVWDQG�WKDW�WKLV�LV�D�SDUWLFXODUO\�FKDOOHQJLQJ�TXDUWHU�IRU�PDQ\�UHDVRQV��VR�

SOHDVH�UHDFK�RXW�LI�ZH�FDQ�KHOS�DFFRPPRGDWH�LQ�DQ\�ZD\��

Ɣ $GGLWLRQDOO\��\RX�PXVW�FRPSOHWH�WZR�PLG�TXDUWHU�FKHFN�LQV�



5HPRWH�/HDUQLQJ

Ɣ ,I�DWWHQGLQJ�VHFWLRQ�OLYH��KDYH�\RXU�ZHEFDP�RQ�LI�\RX¶UH�FRPIRUWDEOH��WKLV�
KHOSV�LPSURYH�WKH�LQWHUDFWLYH�DQG�FRPPXQDO�QDWXUH�RI�VHFWLRQ�
ż 7KLV�PD\�QRW�EH�SRVVLEOH�IRU�\RX��H�J��\RX�GRQ¶W�KDYH�D�FDPHUD�RQ�\RXU�GHYLFH�RU�\RXU�LQWHUQHW�

LV�VORZHU���DQG�WKDW¶V�RND\�

Ɣ 0XWH�\RXUVHOI�ZKHQ�\RX¶UH�QRW�VSHDNLQJ�WR�KHOS�UHGXFH�RXWVLGH�QRLVH�GXULQJ�
FODVV�PHHWLQJV��8QPXWH�\RXUVHOI�ZKHQ�\RX¶UH�UHDG\�WR�FKLPH�LQ�

Ɣ $FWLYHO\�SDUWLFLSDWH�DQG�DVN�TXHVWLRQV�



&ODVV�)RUPDW
Ɣ 0RVW�RI�WKH�WLPH��VWXGHQWV�ZLOO�EH�ZRUNLQJ�WRJHWKHU�DQG�VROYLQJ�SUREOHPV�
Ɣ ,Q�PRVW�FODVVHV��ZH�ZLOO�VWDUW�ZLWK�D�TXLFN�UHYLHZ�RI�WKH�SUHYLRXV�ZHHN
V�

PDWHULDO�
Ɣ ,Q�RUGHU�WR�JHW�WKH�PRVW�RXW�RI�FODVV��SOHDVH�WU\�WR�ZDWFK�DOO�OHFWXUHV�IURP�WKH�

SUHYLRXV�ZHHN�RI�PDWHULDO��:HGQHVGD\��)ULGD\��0RQGD\�



&ODVV�7RROV
Ɣ FV���D�VWDQIRUG�HGX��V\OODEXV��QRWHV��FODVV�SUREOHPV
Ɣ 6ODFN��FRPLQJ�VRRQ�
Ɣ =RRP��ZHHNO\�FODVV�PHHWLQJV��RIILFH�KRXUV��H[DP�UHYLHZ
Ɣ (PDLO



&6���$�5HVRXUFHV
Ɣ :HHNO\�VHFWLRQ�>7XHVGD\�DW���������������DP�3DFLILF@��UHTXLUHG�
Ɣ 2IILFH�+RXUV��RSWLRQDO�
Ɣ ([DP�UHYLHZ��RSWLRQDO�
Ɣ 2QH�RQ�RQH�WXWRULQJ��RSWLRQDO�

3OHDVH�HPDLO�PH�RU�6ODFN�PHVVDJH�LI�WKHUH
V�DQ\WKLQJ�HOVH�WKDW�,�FDQ�KHOS�RXW�ZLWK



<RXU�JRDOV�IRU�WKH�FRXUVH



$FWLYLW\
Ɣ KWWSV���GRFV�JRRJOH�FRP�SUHVHQWDWLRQ�G��R)&J-S=TG�I-NL.MS=��'�+�<:0OD

N4�/&(SNBJWK�0�HGLW"XVS VKDULQJ�

https://docs.google.com/presentation/d/1oFCgJpZqd5fJkiKjpZ76D9H6YWMlakQ3LCEpk_gth4M/edit?usp=sharing
https://docs.google.com/presentation/d/1oFCgJpZqd5fJkiKjpZ76D9H6YWMlakQ3LCEpk_gth4M/edit?usp=sharing


5HYLHZ



5HYLHZ
Ɣ $SSOLFDWLRQV�RI�SUREDELOLW\
Ɣ &RXQWLQJ
Ɣ /DWHU�WKLV�ZHHN��LQFOXVLRQ�H[FOXVLRQ�SULQFLSOH��SLJHRQKROH�SULQFLSOH��

SHUPXWDWLRQV�DQG�FRPELQDWLRQV



3UDFWLFH�3UREOHP��
+RZ�PDQ\���GLJLW�QXPEHUV�KDYH�H[DFWO\�RQH�]HUR"

�6RXUFH��WKH�$UW�RI�3UREOHP�6ROYLQJ��,QWHUPHGLDWH�&RXQWLQJ�	�3UREDELOLW\�E\�'DYLG�
3DWULFN�



3UDFWLFH�3UREOHP��
+RZ�PDQ\���GLJLW�QXPEHUV�KDYH�H[DFWO\�RQH�]HUR"

6ROXWLRQ�

&DVH����B�B��

���GLVWLQFW�RSWLRQV�IRU�EODQN��������GLVWLQFW�RSWLRQV�IRU�EODQN���� ����RSWLRQV

&DVH����B���B

���GLVWLQFW�RSWLRQV�IRU�EODQN��������GLVWLQFW�RSWLRQV�IRU�EODQN���� ����RSWLRQV

7RWDO�QXPEHU���������� �����RSWLRQV

�6RXUFH��WKH�$UW�RI�3UREOHP�6ROYLQJ��,QWHUPHGLDWH�&RXQWLQJ�	�3UREDELOLW\�E\�'DYLG�
3DWULFN�

7HFKQLTXH��&DVHZRUN



3UDFWLFH�3UREOHP���>0LGWHUP���6SULQJ�����@

$V�QHZ�VRFLDO�FKDLU�RI�\RXU�FOXE��\RX�ZRXOG�OLNH�WR�KROG����LQGLVWLQFW��VRFLDOV�RYHU�
WKH�QH[W���TXDUWHUV��$XWXPQ��:LQWHU��DQG�6SULQJ���(DFK�VRFLDO�LV�HTXDOO\�OLNHO\�WR�
EH�DVVLJQHG�WR�DQ\�RI�WKH�TXDUWHUV��DQG�LW�LV�SRVVLEOH�WKDW�D�TXDUWHU�KDV�QR�VRFLDOV��
2UGHU�RI�VRFLDOV�ZLWKLQ�D�TXDUWHU�GRHVQ¶W�PDWWHU�

Ɣ ,Q�KRZ�PDQ\�GLVWLQFW�ZD\V�FDQ�WKH����LQGLVWLQFW��VRFLDOV�EH�DOORFDWHG�WR�WKH���
TXDUWHUV"



3UDFWLFH�3UREOHP���>0LGWHUP���6SULQJ�����@

,Q�KRZ�PDQ\�GLVWLQFW�ZD\V�FDQ�WKH����LQGLVWLQFW��VRFLDOV�EH�DOORFDWHG�WR�WKH���
TXDUWHUV"



3UDFWLFH�3UREOHP���>0LGWHUP���6SULQJ�����@

,Q�KRZ�PDQ\�GLVWLQFW�ZD\V�FDQ�WKH����LQGLVWLQFW��VRFLDOV�EH�DOORFDWHG�WR�WKH���
TXDUWHUV"

6ROXWLRQ�

$�����:�����6��� $�����:�����6��� $�����:�����6���

$�����:�����6��� $�����:�����6��� $�����:�����6���

$�����:�����6��� $�����:�����6���

$�����:�����6��� $�����:�����6���



3UDFWLFH�3UREOHP���>0LGWHUP���6SULQJ�����@

,Q�KRZ�PDQ\�GLVWLQFW�ZD\V�FDQ�WKH����LQGLVWLQFW��VRFLDOV�EH�DOORFDWHG�WR�WKH���
TXDUWHUV"

+RZ�ZRXOG�ZH�JHQHUDOL]H�LI�ZH�ZDQWHG�WR�FRXQW�WKH�
QXPEHU�RI�GLVWLQFW�ZD\V�ZH�FDQ�DOORFDWH�����
�LQGLVWLQFW��VRFLDOV�WR�WKH���TXDUWHUV�LQVWHDG"



3UDFWLFH�3UREOHP���>0LGWHUP���6SULQJ�����@

,Q�KRZ�PDQ\�GLVWLQFW�ZD\V�FDQ�WKH������LQGLVWLQFW��VRFLDOV�EH�DOORFDWHG�WR�WKH���
TXDUWHUV"

6ROXWLRQ�

1H[W�FODVV��ZH�ZLOO�H[SORUH�WHFKQLTXHV�WR�KHOS�XV�JHQHUDOL]H�PRUH�FRPSOLFDWHG�
FRXQWLQJ�SUREOHPV��6RPH�NH\�WHFKQLTXHV�LQFOXGH�

Ɣ ,QFOXVLRQ�([FOXVLRQ�3ULQFLSOH
Ɣ 3LJHRQKROH�SULQFLSOH
Ɣ 3HUPXWDWLRQV�DQG�&RPELQDWLRQV
Ɣ 'LYLGHU�PHWKRG



6HH�\RX�QH[W�7XHVGD\�


