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As order quantity is increased, the ordering cost per item will be cheaper due to saving of transportation and material handling
costs. In this paper, two realistic assumptions such as quantity discount and budget limit are considered. Quantity discount means
that all units in the order will be discounted according to the predetermined order levels. Budget limit represents that the costs
for inventory investments are bounded. This paper develops a Lagrangian relaxation approach for a continuous review inventory
model with a budget constraint and quantity discounts. Computational results indicate that the proposed approach provides a
good solution. Sensitivity analysis is done to get some insights on budget limit and quantity discount. As budget limit or the
amount of discount according to order quantity is increased, order quantity is increased, whereas reorder point is not always

increased.
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<Table 1> Data for Numerical Example

Notation Value Notation Value

D 2,000 t 1 week

38.46 $10

$0.4

$12,700

[ p

o A

A $40 5 $1.0
F w

f

E ]H O]‘:‘r <Table 2>oll &= T & Fujn] &3} 54|

<Table 2> Combined Cost(s) and Purchasing Cost(1) by
Order Quantity

Q s )
0 <0 <200 12-4 8-A
200 =0 < 500 12-A-5 8-A
500 <Q < 700 12-125A-5 81254
700 <Q < 1500 12-125A-25 81254
1500 <0 12-15A-3 8-1.54
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A= 0242291 A%l 3l Algorithm 1S 2-&3|A @Q", <Table 3> Sensitivity Analysis from W= 2,700 to 12,700 by

A= ] the Proposed Approach
w A Q" r Obj LB | Gap(%)
j=75, 2700 | 04191 | 20000 | 4426 | 2422998 | 24183.53| 0.19
o= 2% 2000 % 40 183 3,700 | 04194 | 200.00 | 4426 | 2422998 | 23764.10| 192
8.1 (2>0.2422+0.3) 4700 | 04219 | 200.00 | 4426 | 24229.98 | 23339.47| 3.68
5700 | 04219 | 20000 | 4426 | 2422998 | 22917.60| 542
ri =38.46 6,700 | 0.4219 | 20000 | 4426 | 24229.98] 22495.72| 7.16
+4@71( 102000 02122 X 15860 8.1 _ 7,700 | 02410 | 700.00 | 4238 | 22383.83 | 22227.83| 0.70
158.69 < 0.3 < 8.1+ 10 < 2000 8,700 | 0.2389 | 700.00 | 42.38 | 22383.83| 21990.25| 1.76
9,700 | 0.2422 | 700.00 | 4238 | 22383.83] 2174267| 2.86
A (163 A4 (18)0] £AT UrbA) RN Ew g o [10700] 0242 | 0000 | 0238 | 238383 2150048| 395
. 11,700 | 02422 | 700.00 | 42.38 | 22383.83| 2125829] 5.03
156.37, 1, =46.730] AT}, 12,700 | 02422 | 700.00 | 4238 | 22383.83 | 21016.10| 6.1
1500 < @, =156.372 W3l H3lBg j = 42 Fu
21 (16)7F 2] (18)°] =5 E wj7hx] vkEsjA W @ =  <Table 4> Sensitivity Analysis from A= 0.1 to 1.0 by the
147.60, 1, =45.600] F T}, Proposed Approach
A A Q" P Obf LB | Gap(%)
o]fl WHoR ¢ < <q, 0 WEL GrpA] vk 0.1 | 0.1875 | 70000 | 4258 | 23285.79| 22279.48| 4.32
4, 0= @ <2009 W, O =133.70, ! = 45.410] 02 | 02031 | 70000 | 4250 | 22985.15| 21875.96| 4.83
0.3 | 02207 | 700.00 | 4246 | 22684.44| 21458.70| 540
A L(Q ) =2377264° 0k W, ' =10]T} 04 | 02422 | 70000 | 4238 | 22383.83| 21016.10] 6.1
0.5 | 02578 | 70000 | 4234 | 22083.15| 20603.16| 6.70
ojele] FawF ke AACNM = 0.6 | 0.0039 | 1500.00 | 4250 | 20220.80 | 20220.00| 0.00
0.7 | 0.0078 | 1500.00 | 4250 | 19841.86| 19838.44| 0.02
Q= 200, r =44.83, L = 21780.69 0.8 | 0.0020 | 1500.00 | 42.62 | 19462.91| 19461.60| 0.01
Q= 500, v = 42.93, L = 22527.76 0.9 | 0.0020 | 1500.00 | 42.66 | 19083.95| 1908220 0.01
Q= 700, v = 4238, 7= 21016.10 1.0 | 00020 | 1500.00 | 42.70 | 18705.00| 18702.79| 0.01

Q= 1500, "= 40.71, L = 21039.00
<Table 5> Sensitivity Analysis from é= 0.1 to 1.0 by the

aPER, L, = 210161009 olule] Q" =700, 1 = Proposed Approach

42.38, Obj =22383.83°|L}. 5 Xf o ~ 00 5 |Ganl%)
<Table 3>l= odl2Kw)°] $2,7005-E $12,7007-4] $1,000 0.1 | 0.0020 | 21549 | 45.66 | 26053.31| 26034.47| 0.07

Z71E o) o] Wyl oA du &, T2 oAk 0.2 | 0.0039 | 700.00 | 43.46 | 25752.98| 25735.50| 0.07

) Aotd G Zow TI gagF AL N\, TR 03 | 0.0078 | 700.00 | 43.46 | 25331.57| 25295.66| 0.14

0.4 0.0156 | 700.00 | 43.46 | 24910.26 | 24836.12| 0.30
0.5 0.0313 | 700.00 | 43.38 | 24488.97| 24336.02| 0.62

F 0L AR £ A ()9 618 on, 4 (129 &
@ LBo] FolA itk ZAAe ol Aul} LB} 7}

N ! ' 7 0.6 | 0.0625 | 700.00 | 4322 | 24067.75 | 2375245| 131
TAE Betsl7] 918 Gap(%)el #hE ARtstadh o= 07 | 0.0977 | 70000 | 4302 | 23646.62 | 23139.24| 2.15
2 203 o] ALtsth 0.8 | 0.1406 | 700.00 | 42.82 | 23225.57] 22473.77| 3.4
0.9 | 01875 | 700.00 | 42.62 | 22804.61| 21774.00| 452
bi— LB 10 | 02422 | 70000 | 42.38 | 22383.83| 21016.10] 6.1

Gap(%) = O]Tx 100 1)

Gap®l 09 7Wh&5 AAslighs A& onjgtt 5 7k A= LEP%D}.
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<Figure 1> Sensitivity Analysis for Gap(%)
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