A4 4R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2014,25(5):1051-1060 [doi: 10.13328/j.cnki.jos.004492] http://www.jos.org.cn
O FE R Bt AT 58 BT R A5 Tel/Fax: +86-10-62562563

HE AT SR E MM ESNEEEE

HEF, REA

b

(BT RHER S TR S TR B 611731)
EWRAEE: E 95, E-mail: myxiao@uestc.edu.cn

B B AT WA % 4ot R 697 T AR 19 A (ski-rental problem with multiple discount options, & # % 4 =405
W AR) 6 B A X R S He AT MARZRGRSAT ARG AN ARY R EREFLEFTH AT 28
R A % W de AT ALY R T A — R G KT KGR TAIN L H A S R R EAT SR
ALAE T VAT B do . — RALAE R B S A o sk AR K ALRANAE T 1) R 0 2 % A 4o AL 19) 80 o B R &t R 69 e A
K FH—ETFTEAAEN T 5 Prdof T FM e B XL NP X6y faxt THR 46T 19 264 B &9 A A T —
AP KA BT 8] Hok R Tt B R AL G Bk AT, A B T AL AT R AR G — A 2 AESE St ey R AR R BT ER T i
B ARG AT S e 2 TN AT B AL KRR, XA T S Ar4e R FA — A8 4 B ES AL
R % LRI AR T R RGBT IR A F 69 B A SR AT R S T e R R B
5% I 5L A AL

KRR EXIEEFRLITR ST FATA S rde it ey iE TAF A

REDESES: TP301

o A S PR R A 2 T I e 2 A B 1) R AR 2 RS e SR R A 2 31k,2014,25(5):1051-1060. htp://
www.jos.org.cn/1000-9825/4492 htm

5| F#%30: Xiao MY, Shen ZX. Online and offline algorithms for the ski-rental problem with multiple discount options.
Ruan Jian Xue Bao/Journal of Software, 2014,25(5):1051-1060 (in Chinese). http://www.jos.org.cn/1000-9825/4492 htm

Online and Offline Algorithms for the Ski-Rental Problem with Multiple Discount Options

XIAO Ming-Yu, SHEN Zheng-Xiang

(School of Computer Science and Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)
Corresponding author: XIAO Ming-Yu, E-mail: myxiao@uestc.edu.cn

Abstract: This paper studies the online and offline algorithms for the ski-rental problem with multiple discount options (multiple-
discount ski-rental problem), which is a natural extension of the famous ski-rental problem and has many applications in the real world. In
this problem, besides the rental and buy options, there are some other options to rent equipments for a duration with some discount. The
longer the duration, the more the discount. A special case of the ski-rental problem with multiple discount options, where for any two
options the cost of one is an integral multiple of that of the other one, is called the regular cost subproblem. This study proves the
NP-hardness of the off-line version of the ski-rental problem with multiple discount options, and gives a linear algorithm for the regular
cost subproblem. Based on the analysis of the off-line problems, it proposes a 2-competitive online algorithm for the regular cost
subproblem and proves the optimality of the competitive ratio. Based on the online algorithm of the regular cost subproblem, It presents a
4-competitive online algorithm for the ski-rental problem with multiple discount options that is also optimal. Some experimental results
are also given to show the effectiveness of the algorithms when running on some real data and random data.
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