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angequeries

Dataset X = (x
, , .
. .

,
Xn] - [DJa

Range query : Ast ()=Exit ASED

Beaveries
- 7
, +(x)= xi =+

fo(x) = 0
, [p(x)

= 1
.

return answers bst
,

* 1stED :

Ga:
Pr[max (fat (x) - bat<] > 1-8 ·

Its Et =D



veapproach :

Est
,
1st D

k = (P) = D2 .

el sensitivity : max 11 (Fstnesses (s + (x)nesecp11e
Xux'

Output befst(x) + Est
,
Est Lap(

max( Fs
,
t(x) -bat log up. 1-0.

11SLt <B

eNaiveapproach :

Observe fst(x) = f+ (x) - fs
- ,
(X)

.

k = D - 1 .



In sensitivity :
max (1(f+ (x)) - (ft(x)Izz1=Xvxi 1 It < D

Orput Ct = f+ (x) + Lap(

max (c-f+logt up- -0.

-

Answer as
, t
= be- bs-1 I

max (ast- fs
,
t(x). log

Sit



Binary D = 28.Tree Mech : ⑮&

/-
T = Call node intervals3

ITI = 2D - 1

levels of tree :+

⑮ 29
,
16] 9

= lo D + 1
.[ 2

1 /I
[1 ,4] [5

,
8] ⑮2 ⑮6]

/ / / 1
[1
,
2] (3,4)

(5
,
6] (7,8) [g

,10] [11
,12) <15, 15]

↑ X x /d slin sis csee 2es20s a asspa ass as



For
every mode interval JET

,
let ff(x)= [xi5]

Denote these by rector G(x) = (f(x)*
for each JEY : ff(x) - ff(x)= (13a53 - 1(b +5 .

ifI change one
record from a to b

l sensitivity : 11G(X)-G((I =2
let x=
6 Release for every J-Y

:

d=f> (x)+5
,
E5 - Lap (b) .

Vector a = (as)sey is E-DP .



Plaim
.
For every te(p] , a set St of mode intervals -EY

St & Y sit

[It] = VI
,

ISted ·

JESt

Reconstruct prefix queries fz(x) = [fz(x)
JESt

⑪ bt = [d
JESt

2) Return bst = bt-bs- 1, 1stED .

racyanalysis - 2D-1

Pr[max(Zs)xlog] 31-8.
JET

·> w . p . 1-e maxis) log
JET-

event E



conditioning on E
,malbt-f(x) =1[z)Elzsllog I

5ESt JESt

- log
= IEEtED :

bat= bz-bs
- 1

I have
max 1bst-fit) 2- logt =01SLt : D

= (D)
↑

Actually,with


