
What if a problem just feely hard to solve efficiently ?
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° A boolean assignment to Ex , , . . . ,Xn }
such that F evaluates to TRUE
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F is not satisfiable .
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Let X
,

= True
, Nz = False

,
73 = False

.

Then indeed , F in satisfiable .
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But hopefully you get th feel that

this process might not scale well . . .

Naive Algorithm → Try every assignment
of Xi 's .

12h of them )

Turns out
,
best known algorithm is basically that

.

Of j
- Wh ) md) time for constants lid .

As he
grows , this just goes to 2

"

.

Therein lies the classical motivation for the

"

strong Exponential Time Hypothesis
"

/ SETH )



SETHI For
every

E > 0, there is a k sit
.

K - SAT on n variables
,

m clauses
,

cannot be solved

in 2
" - E) "

poly in time .

Anothwtriikypwbkni
Orthogonal vectors ( OU)

Sets sit of N vectors in { 0,1 }d

Out's Are there uts
,

VET satisfying u - V =0 ?

Strategy's Reduce an arbitrary instance of K - SAT as

input to OV , whose solution is TRUE 2=9 satisfiable
,

(g K - SAT input : tx.vn/z/n/-yVxsVzy/1hx.V7~y
)

(1) split variables into sets :

V. = { x
,
,xz} , V. = { ×, ,x,}

(2) Consider the partial assignments for Vj :
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For each partial assignment 10 of Vj , create in-12 ) length
hector vcj.to/=--#mckuses
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11,0 ) . vk.it/=oiff 100.4 is a sat assignment .

N : 2% vectors of dimension D= 01m ) → OU instance .

so ,
a
solution to OU in NZ-dpolyldlt.ie ford >o

⇒ 2h11
- It

poly 14 so / into SAT
, t SETH is false .



What have we
done?

1) - Encountered k- SAT t SETH for hardness

2) - Encountered OV

3) - Reduced b- $11T to
an

instance of OU
, Hereby

establishing hardness for OU according to SETH .


