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Your Programs FC Step on f (45, 26)

F(m.9) < max{ 3mind § (o L= 5 % (g

2m_ 0 _45 346 [2m]|=3 [2m] =4
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f(45,26) < max l,min ﬁ><1,1—ﬁ><1 = min ﬁ,l—E
3 26 4 26 3 104 26

. 45 11 11

We want f(m,s) < 32 ~ 0.410. So FC NOT powerful enough.
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The V-step

Your program will try V =234, ... and find out that

If someone gets < 2 shares then 3 a share
. 45 _ 7 32

If someone gets > 5 shares then 3 a share
V =4,

Some students gets 3 shares.
Some students gets 4 shares.
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3s3 +4s4 = 90
s3+ s, =26

53 = 14
S4 = 12.

14 students get 3 shares

12 students get 4 shares

Note:

there are 3 x 14 = 42 3-shares
there are 4 x 12 = 48 4-shares.

Note One way for HALF to not work is if these equations have a
solution that is not in N.



The 3 Step

( 484-shs ) 0 J( 423-shs )
32 B 46
78 v 78



The 3 Step

( 484-shs ) 0 J( 423-shs )
32 B 46
78 v 78

Want if 3 4-share > [ then some piece < %.



The 3 Step

( 484-shs ) 0 J( 423-shs )
32 46
78 g 78
Want if 3 4-share > [ then some piece < %.

Alice has p1 < p» < p3 < pa.



The 3 Step

( 484-shs ) 0 J( 423-shs )
32 46
78 B 78

Want if 3 4-share > [ then some piece < %.

Alice has p1 < p» < p3 < pa.
Assume pg > 8 and later pick § to get a contradiction.
p1+ p2+p3+ ps= %

pr+pt+p=5—p< 3-8



The 3 Step

( 484-shs ) 0 J( 423-shs )

32 46
78 B v 78

Want if 3 4-share > [ then some piece < %.

Alice has p1 < p» < p3 < pa.

Assume pg > 8 and later pick § to get a contradiction.
pL+p2+ps+pa= g
pr+pt+p=5—p< 3-8

pr < %(% — /). Want 3 so that p; < %1



The 3 Step

( 484-shs ) 0 J( 423-shs )

32 46
78 B v 78

Want if 3 4-share > [ then some piece < %.

Alice has p1 < p» < p3 < pa.

Assume pg > 8 and later pick § to get a contradiction.
pL+p2+ps+pa= g
pr+pt+p=5—p< 3-8

p1 < %(% — /). Want 3 so that p; < %:

1,45 32
3B <%



The 3 Step
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32 46
78 B v 78

Want if 3 4-share > [ then some piece < %.

Alice has p1 < p» < p3 < pa.

Assume pg > 8 and later pick § to get a contradiction.
pL+p2+ps+pa= g
pr+pt+p=5—p< 3-8

p1 < %(% — /). Want 3 so that p; < %:
WR-0<%
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There are 42 3-shares.
There are 48 4-shares

43

p= 78

42 =£ 48 so SUCCESS!

N =
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N =
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Note One way for the HALF method to fail is if v <
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We want to set « so that 8 = 3

Alice has P1 < P2 < P3 < P4 .

Assume py > B = and later pick a to get a contradiction.
P1+P2+P3+P4— 26
p1+p2+p3= P4_ﬁ—%

p1 < 3(% - 5) Want a so that p; < a:
1(@ . 1) 32
3 26 ~ 2 78"
We note that there are 48 > 45 4-shares that are all <

So we have ?g is an upper bound.

<1
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Want if 3 3-share <~ = % then some piece < a.

Bob has p; < P2 < ps.
Assume p; < 1 and later pick a to get a contradiction.
p1+ p2+ P3 %6

p2t+p3=14% —3
ps > 3(%2 — 1). Key Look at buddy of p.
1—p3§1—1(%—§) Want « so that 1 — p3 < a:
1045 1
1-5(3—3)<a
145 _ 1y _ 5
1-3(%-32) =13
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We get that both 38 and 13 are potential upper bounds.

Run VHALF on both of them to find out that 1% is not an upper
bound.
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