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Suppose that a new car costs $10,000, and that
the annual operating cost & resale value are as
follows:
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Starting with a hew car, what is
the replacement policy that
minimizes the net cost of owning
and operating a car for the next
siX years?”

{4ssuming that
»initial car Has alread been paid 1or
»i0 car s needed it the end of the sixth vear/

= minimum total cost
incurred from time t until
the end of the planning

if a new machine

G(t)

horizon,
has just been purchased.
optimal replacement time
for a machine which has
been purchased at the
beginning of period t.

@

X*(t) =
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G(t) = minimum:> Cj- Sz + P#G(X)f

t+1zx=T |'.i=1
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Age of car Resale Operating cost
(yrs) Value in previous vear
1 $7000 $300
2 $6000 $500
3 $4000 $800
4 $3000 $1200
5 $2000 $1600
6 $1000 $2200

Purchase price of

Optimal Machine |

Reg}‘gg‘fgﬁnt new machine = 10000

Maintenance Salvage

Age| cost prev. yr value

1 300 7000

2 500 6000

3 800 4000

4 1200 3000

5 1600 2000

6 2200 1000
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t+lex<T

i=1

®-t
G(t) = minimum{z Ci-83x1+P3+G (X)}

where -

P, = purchase price of a new
machine at time t (F;=0)

Ci = cost of operation & main-
tenance of a machine in its
ith year

54 = salvage value of machine of
age 3 Go
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Starting
point:
Now car st the Hhat's the least-cost way (o
begiming of the get from node 0 to node 67
first pear

9
@@@@@@

Termination:
Mo carat the end
ol the sixih year

@
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Stage
apersting  ~salvage 6
cost [ ligiiie
6(5)=300-7000 e
Stage
= ~6700 5
. ?. Computation of GI[51 = Minimum total cost until end of tine
period 6, given a new machine at time 5
G(6)=0 PR
6 6700 "H700
X*[51= 6 = optimal replacement time
GL51= “6700
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Stage

300+500-6000

™y Computation of GrL4] = Minimum total cost until end of time

@300”0000_7000 @ @ period 6, given a new machine at time 4

X C C+G

o meroe o ;20 s
6(4) = minimum {300 +10000 - 7000 +6(5), retore b - oontnen v
300+500 - 6000 + G(6)} Grdl= 75200
= minimum{ ~3400,-5200} =-5200
Q@ Q@
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399 + 5_0_0 )+800- _4_19(_)_0 Stage
ey ‘\».\_\\ 3
g 3_9915_9@_19990 BN
J~ 7 =6000 - T Computation of GL31 = Minimum total cost until end of time
3_99____)@ period 6, given a new machine at time 3
+10000 X _C CvG
/099 6778200 om0 700 : 3%
6(3)= minimum{300+10000-7000+G(4), 6 2400 ~2400g7]
300+500+10000-6000+6(3), }é*{g?r_ngooptimal replacenent time

300+500+800-4000+G(B)}
= minimum{ -1900, 1900, -2400 } = -2400
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Stage
T T T T T T T T T — 2
7 e R T  e T
e - e T Rty
é é Computation of Gr21 = Minimum total cost until end of tine
-------- ? period 6, given a new machine at tine 2
G=-2400 G=-5200 6=-6700 6=0 X _C C+G
. 3 3300 900
G(2)= minimum{3300+G(3), 4800+G(4), 4 3800 ~400<g)
7600+G(5), -200+G(6)} 6 ~200 ~200
= minimum{ 900, ~400, 900, 2001} = ~400 §?5§3=-303 optimal replacement time
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Stage

Computation of Gr1]l = Minimum total cost until end of time
period 6, given a new machine at time 1

X C C+G
3300 2900

o wWN
~
o
o
S
I3
o
=y
S

2400 2400

EX*[11= = optimal replacement time

3
GL11= 2400

Actuallly, one cowld
QO repisce gt w=3 4 or &5/
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tx G Your expected total cost for 6 time
0 2 4400 periods will be 4400.00

13 2400

2| 4 | _-400

3 6 | 2400

4 6 | 5200

51 6 | "6700

6 0

The oplimal plan is fo replace the initial car aiter
two lears, i.e., X*0/=2

Then, since X*(2)=4 vou should replace at the end
o the rourth wear.

@
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Stage

Computation of GL0]1 = Minimum total cost until end of time
period 6, given a new machine at time

X ¢ C+g
3 3300 3400
3 7600 SZOOCQEH
4 9800 4600
5 12400 5700
6 5600 5600
EX*[01= 2 = optimal replacement time
Gr01= 4400
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Starting )
point: Optimal replac plan
New carat the
begining of the
15t lear

5

ReQeQ

Termination:

No carat the end
ol ifwe Sixtf vear

Ko<
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