Section 19.5:
Proving NP-Hardness:
A Simple Recipe
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Algorithms Illuminated, Part 4: What Is NP-Hardness? Tim Roughgarden



Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


Using Reductions to Design Fast Algorithms

‘F__ﬁr}_\_eé : ~nedon -‘?‘mé'mS teduwces o 39"\—:"\3
(\?S? Ceduces Yo SSS?.

Low Se«,% Cowwon Sob SQT uew 2 reYwas Yo SM‘ wew Ce o\ljy\mvﬂ'.

’lw_\‘. 18 Q cedoces X6 B o) [CRY (’D\\/“’\‘\WQ
Sdwva Ue \)('\\ev\ N o\so Qo\y “Ywme sdvalle.

Algorithms Illuminated, Part 4: What Is NP-Hardness? Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


Using Reductions to Spread NP-Hardness

foa.t\oos vee VL QA Ce}uceg X B ond & g N?"‘\I\QPA)
f\c)-\e.u Q) \s a\$c N?’\\Orc\ .

\-\_g\, '\'O PCove ajéo\\e\m%\s N?-—\Aa.rc)\:

(D Cwooze Gn NQ‘\AatA ?ro&,\em Q.
() Qiove ok O ceducesto O,

Algorithms Illuminated, Part 4: What Is NP-Hardness? Tim Roughgarden



Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


Cycle-Free Shortest Paths

M" ditecked 5 ‘*Q\‘\ (:."-N\E),S“m’\%mj vertex S
\evs}*\'\ &Q Ror eadn e €& (canbde '\Bos'\-’v\qe of¢ \-a-gor\"we)

C)\'"‘TSJ& " QD: Q,\le,(‘) N e\l \)(\‘Q MLy MY M \ex\}‘\'\n

o o cuele Rree s-v pah lor v & Gnas ‘A (o) =
) Q f0 S-v faths) 3@@‘;\-——\%3

Coct’ N¥ o). . -5
\J
&

(dstlss)= o

- Y

Algorithms Illuminated, Part 4: What Is NP-Hardness? Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


The Directed Hamiltonian Path Problem

Lok Vitecked opogh GeCV £ | shrocking verker s,

Qhé‘\vg \le(’*e * ‘\‘,

O_fgfj E \lesh .& C‘S Conta'ns an s-% Mamiltonian ?0*\\

n

Cu'sXg evely NetXex ot\Ce’) ] “no o“(\\e(w\sq.

fack: R
o NV-\ard,

Algorithms Illuminated, Part 4: What Is NP-Hardness? Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


DHP Reduces to CFSP

C)'we“'. '\'\s’\'o«CQ ok r\)\(\; N CERN ) \S)* .

————

ge’\ &Q_:"\ \er.Q_~
TV\VD\‘Q CQSQ Sv\oQ Do+‘\he

S—Q 3\3’( C%,‘\'\ = - (_1\—-1\ Cexusa \39.%
e\se Ceturn “no.

Algorithms Illuminated, Part 4: What Is NP-Hardness?

Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


