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But why?
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Sample-based access buys
® Privacy
e Efficient repetition: running g-query Ly, ..., L; on the same
input takes
® O(qtlogt) queries in general
® O(qglogt) queries by reusing samples
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Any function computed by a q-query robust local algorithm admits
a sample-based algorithm with sample complexity

nl_ﬁ(l/qz) .

(g = Q(y/log n) = sample complexity Q(n))




Any function computed by a q-query robust local algorithm admits
a sample-based algorithm with sample complexity

nl_ﬁ(l/qz) .

(g = Q(y/log n) = sample complexity Q(n))

This transformation cannot achieve sample complexity

nl_w(l/q) .




Main result
Techniques

Applications









& ® © O
O N R I

REHRURHEHE



§ B ¢ ©
1y (1) (1

)6 )



§ B ¢ ©
1y (1) (1

L)) )



§ B ¢ ©
1y (1) (1

)6 )



§ B ¢ ©
1y (1) (1

)6 )



& ® © O
O N R I

REHRURHEHE



Daisy partition theorem

An arbitrary Q (|Q| ~ n) can be partitioned into Dy, ..., Dq.
D; has:

® petals of size i

® small kernel |Kj|

® bounded petal intersection



Daisy partition theorem

\,\
\\ \—\

JK\
Q

An arbitrary Q (|Q| ~ n) can be partitioned into Dy, ..., Dq.
D; has:

® petals of size i

® small kernel |Kj|

® bounded petal intersection



Daisy partition theorem

/\(\H / )
/}\\\, /\5 ‘

—{(

\ \_“;ﬂ“/’\ \// : \’ )

Dy D1

An arbitrary Q (|Q| ~ n) can be partitioned into Dy, ..., Dq.
D; has:

® petals of size i

® small kernel |Kj|

® bounded petal intersection



Daisy partition theorem

/\(\H / )
/}\\\, /\5 ‘

—{(

\ \_“;ﬂ“/’\ \// : \’ )

Dy D1

An arbitrary Q (|Q| ~ n) can be partitioned into Dy, ..., Dq.
D; has:

® petals of size i

® small kernel |Kj|

® bounded petal intersection



Main result
Techniques

Applications



Relaxed LDC lower bound
Any C : {0,115 — {0,1}" has n = k1 +2(1/a"),




Relaxed LDC lower bound
Any C : {0,115 — {0,1}" has n = k1 +2(1/a"),

(Previously lir52(1/22‘7); best upper bound is k1+0(1/q))




Relaxed LDC lower bound
Any C : {0,115 — {0,1}" has n = k1 +2(1/a"),

(Previously k1+ﬂ(1/22q); best upper bound is k1+0(1/q))

Near-optimality of “P # NP for testers”

g-query tester with short proof — nl“ﬁ(l/qz)—query tester.




Relaxed LDC lower bound
Any C : {0,115 — {0,1}" has n = k1 +2(1/a"),

(Previously k1+ﬂ(1/22q); best upper bound is k1+0(1/q))

Near-optimality of “P # NP for testers”

g-query tester with short proof — nl“ﬁ(l/qz)—query tester.

Best separation: g vs. n'~9(1/9) queries with O(log n)-long proof



Relaxed LDC lower bound
Any C : {0,115 — {0,1}" has n = k1 +2(1/a"),

(Previously k1+ﬂ(1/22q); best upper bound is k1+0(1/q))

Near-optimality of “P # NP for testers”

g-query tester with short proof — nl“ﬁ(l/qz)-query tester.

Best separation: g vs. n'~9(1/9) queries with O(log n)-long proof

Adaptive-to-sample-based transformation for testers

g-query tester —> nl_fz(l/qz)—query sample-based tester.







