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RANDOMIZED COIN TOSSING

id 1 2 3 4 5 6

succe 0 6 4 1

w
wul

coin T H T H H H

<1,3> SCAN to create pairs <id,succ(id)>
<2,5>
<3,0>
<4,6>
<5,4>
<6,1>

<3,0> SORT on 2nd component
<6,1>
<1,3>
<5,4>
<2,5>
<4,6>

<6,T> SCAN to substitute on the 2nd component of each tuple the value
<1,T> succ(i) with the value coin{succ(i)). We can assume that the tuple
<5,H> with null successor is dropped from the list.

<2,H>
<4 H>

<1,T> SORT according to the 1st component
<2,H>
<4,H>
<5,H>
<6,T>

SCAN again. If coin(id) is different wrt coin(succ(id)) then item id is selected. In
this specific case: item 6 is selected, all the other are discareded.







DETERMINISTIC COIN TOSSING (final step)

We suppose we are in the case coin(i) < 6,Vi, as in the following example.

id 1 2 3 4 5 6
succ 3 5 0 ($) 4 1
coin 0 3 0 4 1 5

SCAN #1 SORT #2 SCAN #3 SORT #4 SCAN #5 [SORT#6 | SCAN
<3,0,0> <1,5,0> [<1,5,3> [<3,0,0> |<3,0,5> | <1,5,0> | #7
<5,3,0> <2,5,0> |<2,5,5> |<6,4,1> |[<6,4,0> <2,5,1>
<6,4,0> <3,0,0> <3,0,0> <1,5,3> <1,5,0> <3,0,5>
<4,1,0> <4,1,0> <4,1,6> <5,3,4> <5,3,4> <4,1,6>
<1,5,0> <5,3,0> [<5,3,4> |<2,5,5> [<25,1> <5,3,4>
<2,5,0> <6,4,0> [<6,4,1> |<4,1,6> |<4,1,6> <6,4,0>

e SCAN #1 creates triples < succ(i), con(i),0 >. Pay attention: we need to manage special case of
head/tail which has no predecessor/successor; therefore also triple < head, $, 0 > is added and the
triple with o (i.e. NIL) on the first component is dropped.

e SORT #2. Sorting is done according to the 1st component.

e SCAN #3. Write into the 3d component the successor of the 1st component

e SORT #4. Sorting is done according to the 3rd component.

e SCAN #5. Substitute the value of 3rd component with corresponding coin.

e SORT #6. Sorting is done acoording to the 1st component

e SCAN #7. Finally | compare the values of coin(i) wrt the values on 2nd and 3rd component (i.e.
coin values of predecessor and successor respectively). If coin(i) = 3 the new coin value becomes
min({0,1,2} — {coin(pred(i)), coin(succ(i))}.

All steps 1 to 7 are repeated other 2 times, but:

e The first time on step 7 | perform the substituition when coin(i) = 4
e The second time on step 7 | perform the substitution when coin(i) = 5 and then | select i iff
coin(i) represents a local minima (here | can assume that $ > 2).
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