Knapsack Problem:
MAX ZViXi
SUB ZWiXi =b

Xj = 0, integers

Coin Changing Problem:
MIN ZWiXi
SUB EViXi =D

Xj = 0, integers




Assumptions:

(I) W; > 0
vi= 0, integers

(ii) 1=Vvi<Vo<... <V,

i.e. the largest (nth) coin is the best,
since it has the least weight per unit
value.




Gk(y) : The weight achieved by the
Greedy Algorithm when the change
is y and only the first k kinds of coins
are used.

Fk(y) : The minimum weight formed
by the optimum solution when the
change is y and only the first k kinds
of coins are considered.




Example1
V1=1, V2=5, V3=14, V4=18
wi=1 foralli

We want to minimize the number of
coins, stamps, etc.




G (y)=w N =wy=F(y)
G,(y) =w, %J T Wl[)’(m()ds)]
=F,(y)

G;(y) = w,




Theorem 1:

suppose
Gi(y) = F(y)
Let
Vk+1 > Vk
and

Vie1 = PrVk - Ok
0< Bk < V41

Then the following are equivalent

(@) Gis1(y) < Gi(y) for all y
(b) Gks1(y) = Fiea(y) for all'y
(€) Grs1(PrVi) = Fir1(prVi)

(d) Wy 11 + Gk(ﬁk) < PkWk



Back to Example 1:
V3=14=3%x5-1=3xVs-1

=1
< 3x1 =P2oWo
P2Wa2

= p2=3, 02
1+GQ(1)=2
W3+Gg(62 <

. Greedy Algorithm works in this

case

Vy=18=2%x14-10=3 x v3- 10

Wy + G3(63) < P3W3 ?
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