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DUAL METHODS FOR THE NUMERICAL SOLUTION OF 
THE UNIVARIATE POWER MOMENT PROBLEM  
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Abstract. The purpose of this paper is twofold. First to present a brief survey of some of the 
basic results related to the univariate moment problem, including Prékopa's dual approach for 
solving the discrete moment problem. Second we propose a new method for solving the 
continuous power moment problem when some higher order divided differences of the objective 
function are nonnegative. The proposed method combines Prékopa's dual approach for solving 
the discrete moment problem with a cutting-plane type procedure for solving linear semi-infinite 
programming problems. 
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Order Moment 
Lower bound

(lb)
Upper Bound

(ub)
Gap

(ub-lb)
1 5.00000000 2.4954616891399400 3.3097514110341300 0.8142897218941900
2 25.49897913 2.4964695380118800 2.4979784129112200 0.0015088748993399
3 132.48468696 2.4966963091803100 2.4967847003572000 0.0000883911768903
4 700.60388259 2.4967124689016800 2.4967673963512100 0.0000549274495296
5 3767.64923772 2.4967182057431400 2.4967589375100000 0.0000407317668603
6 20588.64885440 2.4967188390393500 2.4967557723341100 0.0000369332947598
7 114246.82459629 2.4967195543538700 2.4967534716667500 0.0000339173128800
8 643342.06226407 2.4967217714838700 2.4967526101013900 0.0000308386175201
9 3674192.10354070 2.4967287895160000 2.4967509926495800 0.0000222031335797

10 21269629.55648070 2.4967287895241000 2.4967509826495800 0.0000221931254800
11 124740450.69093800 2.4967287943184600 2.4967509925835300 0.0000221982650701
12 740783444.13225300 2.4967288018799700 2.4967509925787700 0.0000221906987998
13 4452629486.31506000 2.4967288055719800 2.4967509924963900 0.0000221869244101
14 27077366231.20050000 2.4967288069012400 2.4967499893874800 0.0000211824862397
15 166533873705.49300000 2.4967288136886200 2.4967499846846400 0.0000211709960198
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Order Moment 
Lower bound

(lb)
Upper Bound

(ub)
Gap

(ub-lb)
1 5.00000000 2.5674572321576200 2.8686770666277900 0.3012198344701690
2 25.49897913 2.6778437867810900 2.7983148690939400 0.1204710823128500
3 132.48468696 2.6978891786997700 2.7867961562121300 0.0889069775123601
4 700.60388259 2.7174416946292000 2.7579224568988000 0.0404807622696000
5 3767.64923772 2.7236489875279300 2.7436512913619100 0.0200023038339752
6 20588.64885440 2.7236569535558100 2.7343648654189500 0.0107079118631401
7 114246.82459629 2.7236607127676700 2.7300646870918000 0.0064039743241278
8 643342.06226407 2.7236639073260300 2.7236752485369100 0.0000113412108793
9 3674192.10354070 2.7236641989336900 2.7236747300045200 0.0000105310708274

10 21269629.55648070 2.7236649141947900 2.7236681101341900 0.0000031959394002
11 124740450.69093800 2.7236653132964000 2.7236653250416200 0.0000000117452199
12 740783444.13225300 2.7236653147917600 2.7236653247846900 0.0000000099929296
13 4452629486.31506000 2.7236653234326400 2.7236653236075600 0.0000000001749201
14 27077366231.20050000 2.7236653243993100 2.7236653245296400 0.0000000001303300
15 166533873705.49300000 2.7236653243373400 2.7236653243425700 0.0000000000052300
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