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1. Introduction

This bibliography of fractional programming is a continuation of ninth
previous bibliographies by the first author (Pure Appl.Math. Sci. (India),
Vol. XIII, No. 1-2, 35-69, March (1981); ibid. Vol. XVII, No. 1-2, 87-102,
March (1983); ibid. XXII, No. 1-2, 109-122, September (1985); Optimization
23(1992)1, 53-71; ibid. 45(1999) 1-4, 343-367; ibid. 55 (2006)4, 405-428;
AMO-Advanced Modeling and Optimization 15(2013)2, 309-386; Optimization
66(2017)3, 439-470; ibid. 68(2019)11, 2125-2169.

This paper lists in alphabetical order by the name of the first author, 527
papers dealing with fractional programming and its applications. This covers
mainly the period 2018-2020 but it also includes some references published up
to 2018 which were not included in the first previous bibliographies. In compi-
ling this list we used Mathematical Reviews, Zentralblatt für Mathematik and
Internet.

The papers are either published in some form (in technical journals or as
internal reports) or are available only as typewritten manuscripts (for example
as doctoral these or as papers presented at scientific session). If a work was
first published as an internal report, and later in a technical journal, both
publications are cited, since it may occasionally be easier for anyone seeking
literature to find a copy of the internal report.

The references are classified into one or more of 13 sections by their basic
contents.

In an undertaking of this scope and nature some errors are inevitable,
despite elaborate precautions and checks. The authors will be grateful for any
corrections, additions or comments about this bibliography. .
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2. Classification by subject area

1. General, fractional functions, books, surveys, doctoral thesis, master of
science thesis, bibliographies: 15, 67, 82, 111, 127, 144, 228, 232, 236,
265, 275, 337, 347, 397, 414, 419, 425, 444.

2. Applications
2.1. Inventory problems: 10, 24, 158, 194, 304, 314.
2.2. Bank asset : 35
2.3. Reward-risk ratio: 519.
2.4. Portfolio analysis : 63, 271.
2.5. Sustainable agriculture: 280, 298, 315, 353, 426, 505, 511.
2.6. Water-resources allocation: 104, 163, 221, 326, 327, 380, 465, 512.
2.7. Energy efficiency : 9, 19, 25, 27, 32, 56-58, 62, 70, 91, 96, 98, 138,

142, 178, 180, 186, 187, 190, 191, 199, 200, 203, 216, 217, 223, 224,
231, 237, 238, 240, 246, 251, 274, 279, 288, 289, 290, 294, 302, 312,
313, 317, 319, 320, 325, 328, 339, 339, 351, 357, 382, 390, 393, 402,
403, 409, 432, 452, 456, 458, 460, 467, 468, 470, 471, 477, 478, 481,
486, 487, 489, 492, 495, 497, 503, 504, 507, 524, 525.

2.8. Resources allocation: 26, 36, 81, 95, 97, 99, 123, 146, 153, 156,
161, 193, 277, 282, 297, 299, 300, 318, 334, 479, 500.

2.9. Signal-to-noise ratio: 52, 103, 148, 157, 212, 295, 321, 384, 431,
490, 491.

2.10. Device-to-device (D2D) communication: 22, 85, 139, 140, 145, 211,
222, 239, 247, 305, 386, 416, 451, 464.

2.11. Wireless communication system: 150, 171, 188, 197, 201, 213, 225,
244, 398, 413, 472, 488, 499, 515, 522.

2.12. Circuit design problem: 118, 119, 167, 520, 521.
2.13. Data Science: 122.
2.14. Multiple-input multiple-output (MIMO) networks (systems): 89,

126, 204, 205, 214, 245, 349, 399, 469, 474, 493, 494, 517.
2.15. Radio access networks : 18, 59, 65, 377, 396.
2.16. Quantum measurement : 54.
2.17. Weighted coefficient quantification: 20, 147, 365.
2.18. Statistical data analysis: 149, 220, 250, 293, 355, 457, 463, 476,

496, 506, 509.
2.19. Total least-squares problem: 64, 165, 196, 480.
2.20. Land use structure optimization: 80, 169, 301.
2.21. Gasoline blending process : 122, 189.
2.22. Carbon intensity reduction potential : 192.
2.23. Verifiable computation: 335.
2.24. Sequential control : 428.
2.25. Signal recovery : 376, 527.
2.26. Multinomial logit model : 227, 230.
2.27. Traveling salesman problem: 287.
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2.28. Machine learning : 281, 310.
2.29. Energy systems planning : 292.
2.30. Polynomial matrix transform: 303.
2.31. Tropical algebra: 316.
2.32. Spectral decomposition: 348.
2.33. Minimal cost flow problem: 352.
2.34. Supply chain optimization: 362, 516.
2.35. Gini coefficient : 363.
2.36. Linear regression: 364.
2.37. Construction industry : 367.
2.38. Crow search algorithms : 383.
2.39. Group decision making : 410, 453.
2.40. Polynomial optimization: 437.
2.41. Handover security : 448.
2.42. Secure communications : 461.
2.43. Waste management system: 482.
2.44. Pattern classification: 484.
2.45. Vehicle routing problem: 61.
2.46. Power allocation: 60.
2.47. Selective encoding : 64.
2.48. Distribution grids : 80.
2.49. Other fractional programming applications : 53, 55, 84, 124, 210,

218, 260, 286, 385, 404, 423, 424, 427, 455, 514, 518.
3. Linear fractional programming

3.1. Methods for solving linear fractional programming problems: 23,
108, 207, 215, 219, 268, 332, 333, 361, 368, 400, 401, 406-408.

3.2. Bilevel linear fractional programming problems: 92-94.
4. Integer and mixed integer fractional programming

4.1. Single objective function: 47, 172, 258, 259, 311, 322, 324, 354, 375.
4.2. Multiobjective functions : 29, 30, 48, 90, 181, 269, 323, 445.

5. Optimality conditions and duality theory in fractional programming
5.1 . Linear and nonlinear fractional programming problem: 5, 23, 254-

257, 276, 389, 434, 508, 523, 526.
5.2 . Multiobjective fractional programming problem: 14, 37, 40, 115,

117, 128-133, 135, 136, 143, 151, 154, 155, 195, 198, 233, 234, 253,
336, 356, 392, 440.

5.3 . Multiobjective fractional programming problem with set and n-set
functions : 248.

5.4 . Generalized fractional programming problem: 21, 41, 106, 134,
137, 182, 249, 284, 415, 430, 443.

5.5 . Semiinfinite multiobjective fractional programming problem: 38,
46, 176, 252, 283, 405, 446, 502.

5.6 . Multiobjective fractional variational problems : 263, 371, 438.
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5.7 . Multi-time vector fractional variational problems : 329.
6. Fractional programming in complex space: 206.
7. Non-linear fractional programming

7.1. General non-linear fractional programming: 2, 72, 73, 83, 125, 170,
183, 184, 226, 285, 411, 475.

7.2. Quadratic fractional programming : 6, 102, 162, 360, 412, 459, 485,
498, 501.

7.3. Optimal control and variational fractional problems : 39, 100, 101,
439.

7.4. Geometric programming: 66.
8. Multiobjective and generalized fractional programming

8.1. Efficient solutions in multiobjective fractional programming: 3, 87,
88, 164, 173, 185, 208, 209, 278, 345, 358, 391, 420, 433, 441, 442.

8.2. Sum of fractional functions: 13, 14, 74, 166, 202, 291, 462, 466,
473.

8.3. Generalized fractional programming problems: 28, 75-79, 429, 454,
513.

9. Fuzzy fractional programming
9.1. Fuzzy (linear, quadratic and nonlinear) fractional programming :

105, 109, 241, 262, 309, 330, 331, 417, 418, 421.
9.2. Fully fuzzified fractional programming: 7, 29, 30, 42, 110, 261, 296,

340.
9.3. Fuzzy multiobjective fractional programming: 31, 44, 45, 49, 50, 86,

114, 175, 307, 343, 369, 370, 422, 449, 483.
9.4. Fuzzy bi- and three-level fractional programming: 120, 266, 267,

342, 366, 379.
9.5. Fuzzy multi level fractional programming: 112, 270, 308, 344, 359.
9.6. Intuitionistic fuzzy fractional programming: 24, 33, 34, 43, 68, 159.
9.7. Fuzzy stochastic fractional programming : 71, 113, 243, 341.
9.8. Neutrosophic fuzzy fractional programming : 4, 107, 160.

10. Transportation technique in fractional programming
10.1 . Linear fractional (interval) transportation problem: 350, 378.
10.2 . Capacitated fractional transportation problem, paradox : 174, 177.
10.3 . Fuzzy fractional transportation problem: 17, 33, 43, 68, 179, 261,

372, 387.
10.4 . Multiobjective fractional transportation problem: 8, 42, 44, 121,

229, 242, 394, 395, 435, 436, 449.
10.5 . Uncertain environment in fractional transportation problem: 306.
10.6 . Nonlinear fractional treansportation problem: 34, 51, 235, 388,

450.
10.7 . Stochastic fractional transportation problem: 16.

11. Stochastic fractional programming: 11, 12, 71, 168.
12. Inexact fractional programming : 1, 116, 141, 152, 338, 346, 510.
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13. Parametric fractional programming and sensitivity analysis: 69, 264,
373, 374.
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126. Dong, Limeng and Wang, Hui-Ming: Secure MIMO transmission
via intelligent reflecting surface. IEEE Wireless Communications Let-
ters 9(2020)6, 787-790.

127. Duarte, Luis Henrique Rodrigues: Aplicações de métodos biob-
jetivo a optimização linear fracionária. MSc Dissertation, Master in
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236. Kaushik, Aryan: Energy efficient and low complexity techniques for
the next generation millimeter wave hybrid MIMO systems. Thesis sub-
mitted for the degree of Doctor of Philosophy to the College of Science
and Engineering at The University of Edinburgh, January 2020.

237. Kaushik, Aryan; Thompson, John andVlachos, Evangelos: Energy
efficiency maximization in millimeter wave hybrid MIMO systems for
5G and beyond. arXiv:2003.11683v1[eess.SP] 26 Mar. 2020.

238. Kaushik, Aryan; Thomson, John; Vlachos, Evangelos; Tsinos,
Christos and Chatzinotas, Symeon: Dynamic RF chain selection
for energy efficient and low complexity hybrid beamforming in millimeter
wave MIMO systems.IEEE Transactions on Green Communications and
Networking 3(2019)4, 886-900.

239. Kazeminia, Mahdi; Mehrjoo, Mehri and Tomasin, Stefano: A
D2D-based cellular IoT networks: Dynamic user grouping and resource
allocation. Mobile Networks and Applications 25(2020)5, 1998-2011.

240. Kha, Ha Hoang and Ha, Tien Ngoc: An alternating optimization
algorithm for energy efficiency in heterogeneous networks. Journal of
Science Technology: Issue on Information and Communications Tech-
nology 4(2018)1, 8 pages.

241. Khalifa, H.A.: On solutions of linear fractional programming problems
with rough-interval coefficients in the objective function. The Journal
of Fuzzy Mathematics 26(2018)2, 415-422.

242. Khalifa, Hamiden Abd El-wahed: Fuzzy compromise approach for
solving interval-valued fractional multi-objective multi-product solid trans-
portation problems. Journal of System Management 5(2019)2, 1-20.

243. Khalifa, H.A. andAmmar, E.E.: Study on probabilistic multi-objective
linear fractional programming problems under fuzziness. Internatio-
nal Journal of Industrial Engineering&Production Research (IJIEPR)
31(2020)1, 1-12.

244. Khan, Ahmad Ali and Adve, Raviraj: Centralized & distributed
deep reinforcement learning methods for downlink sum-rate optimiza-
tion. arXiv:2009:03033v2[cs.IT] 14 Sept. 2020. Also in: IEEE Transac-
tions on Wireless Communications, 19(2020)12, 8410-8426.

245. Khan, Ahmad Ali; Adve, Raviraj and Yu, Wei: Optimizing down-
link resource allocation in multiuser MIMO networks via fractional pro-
gramming and the Hungarian algorithm. IEEE Transactions onWireless
Communications 19(2020)8, 5162-5175.

246. Khan, Humayn Zubair; Ali, Mudassar; Rashid, Imran; Gha-
foor, Abdul and Naeem, Muhammad: Cell association for energy
efficient resource allocation in decupled 5G heterogeneous networks. 2020
IEEE 91st Vehicular Technology Conference (VTC2020-Spring), 25-28
May 2020, Antwerp, Belgium, 5 pages.



A Tenth Bibliography of Fractional Programming 27

247. Khan,M.S.; Jangsher, S.; Aloqaily, M.; Jararweh, Y. and Ba-
ker, T.: EPS-TRA energy efficient peer selection and time switching
ratio allocation for SWIPT-enabled D2D communication. IEEE Tran-
sactions on Sustainable Computing 5(2020)3, 428-437.

248. Khan, Meraj Ali and Ishan, Amira A.: Optimality in multiobjective
subset fractional programming involving generalized type n-functions.
Journal of Informatics and Mathematical Sciences 10(2018)4, 613-622.

249. Khan, Meraj Ali; Ishan, Amira, A. and Al-Solamy, Falleh, R.:
Duality in nondifferentiable multiobjective fractional programming pro-
blems involving second order (F, b, φ, ρ, θ)-univex functions. Journal of
Computational Analysis and Applications 26(2019)1, 163-175.

250. Khan, Wali Ullah; Jameel, Furqan; Jamshed, Muhammad Ali;
Pervaiz, Haris; Khan, Shafiullah and Liu, Ju: Efficient power
allocation for NOMA-enabled IoT networks in 6G era. Phisical Com-
munication 39(2020), Paper number 101043.

251. Khanh, Le Ty; Kha, Ha Hoang and Hoang, Nguyen Minh:
Energy efficiency maximization with per-antenna power constraints for
multicell neworks using D.C. programming. In: Duong T., Vo N.S.
(eds.) Industrial Networks and Intelligent Systems. INISCOM 2018.
Lecture Notes of the Institute for Computer Sciences, Social Informa-
tics and Telecommunications Engineering, (LNICST) Vol. 257, Sprin-
ger, Cham. pp. 286-295, 2019.

252. Khanh, Phan Quoc andTung, Nguyen Minh: On the Mangasarian-
Fromovitz constraint qualification and Karush-Kuhn-Tucker conditions
in nonsmooth semi-infinite multiobjective programming. Computers &
Industrial Engineering 135(2019), 702-710.
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282. Li, S.L.; Du, J.B.; Zhai, D.S.; Chu, X.L. and Yu, F.R.: Task
offloading, load balancing, and recource allocation in MEC networking.
IET Communications 14(2020)9, 1451-1458.

283. Li, Xiangyou and Miao, Hongmei: Duality conditions of nonsmooth
semi-infinite multi-objective fractional programming. Journal of Chon-
gqing Normal University. Natural Science 37(2020)1, 81-85.

284. Li, Xiao-Bing; Wang, Qi-Lin and Lin, Zhi: Optimality condi-
tions and duality for minimax fractional programming problems with
data uncertainty. Journal of Industrial and Management Optimization
15(2019)3, 1133-1151.

285. Liang, Junli; Fan, Xuhui; So, H.C. and Zhou, Deyun: Array
beampattern synthesis without specifying lobe level masks. IEEE Tran-
sactions on Antennas and Propagation 68(2020), 4526-4539.

286. Lin, Hongcheng; Cao, Ye; Zhong, Yijie and Liu, Pengpeng:
Secure computation efficiency maximization in NOMA-enabled mobile
edge computing networks. IEEE Access 7(2019), 87504-87512.

287. Lin, Yun Hui; He, Dongdong; Wang, Yuan and Lee, Loo Hay:
Last-mile delivery: optimal locker location under multinomial logit cho-
ice model. arXiv:2002.10153v1[math.OC] 24 Febr. 2020.

288. Liu, Changzhu and Chai, Rong: Energy efficient joint resource allo-
cation and clustering algorithm for M2M communication systems. 2020
IEEE Wireless Comunications and Networking Conference (WCNC),
25-28 May 2020, Seoul, Korea(South), 6 pages.

289. Liu, Chengxiao; Feng, Wei; Pei, Yukui; Wang, Jue; Chen,
Yunfei andGe, Ning: Energy efficiency optimization for UAV swarm-
enabled aerial small cell networks. 2020 International Conference on
Computing Networking and Communications (ICNC), 17-20 Feb. 2020,
Big Island, HI, USA, pp. 561-566.

290. Liu, Qilie; Yang, Jianhong; Xu, Jongjun; Li, Guoquan and Sun,
Haijian: Energy-efficient resource allocation for secure IRS networks
with an active eavesdropper. 2020IEEE/CIC International Conference
on Communications in China (ICCC), 9-11 Aug.2020, Chongqing China,
China, 5 pages.

291. Liu, X.; Gao, Y.L.; Zhang, B. and Tian, F.P.: A new global op-
timization algorithm for a class of linear fractional programming. Ma-
thematics 7(2019)9, 21 pages.

292. Liu, Xuechun; Huang, Guoche and Chen, Jiapei: The develop-
ment of inexact dual-objective programming for regional energy systems
planning in Guan-Fo-Zhao region, China. Journal of Cleaner Produc-
tion 265(2020), Paper number 121351.

293. Liu, Zhixin; Liu, Motong; Yuan, Yazhou; Chan, Kit Yan and Li,
Xinbin: Joint power and subcarrier allocation for SWIPT in cognitive
relay system. Physical Communication 43(2020), Article 101187.



A Tenth Bibliography of Fractional Programming 31

294. Liu, Zhixin; Zhou, Meihua; Shen, Yanyan; Chan, Kit Yan and
Guan, Xinping: Energy-efficient resource allocation in wireless powe-
red CCRNs with simultaneous wireless information and power transfer.
Computer Communications 153(2020), 159-168.

295. Liu, Zhikin; Zhu, Heng; Yuan, Yazhou; Yang, Yi and Chan,
Kit Yan: Optimization of base station density and user transmission
power in multi-tier heterogeneous cellular systems. Computer Commu-
nications 161(2020), 334-343.

296. Loganathan, T. and Ganesan, K.: A solution approach to fully fuzzy
linear fractional programming problems. Journal of Physics: Conference
Series 1377(2019)012040. 9 pages.

297. Lone, M.A.; Mir, S.A. and Khan, I.: Conversion of tertiary objec-
tive stratified sampling design into fractional goal programming. Journal
of Statistics 24(2017), 112-119.

298. Lone, M.A.; Mir, S.A. and Mushtaq, Tabasum: Modelling and
allocation of crops: mathematical programming approach. Advances in
Research 18(2019)6, 1-5; Article no. AIR.32185.

299. Lone, Mushtaq A.; Mir, Shakeel A. and Mushtaq, Omar Faya-
zand Tabasum: Optimal allocation using fuzzy method for conversed
fractional goal programming. Mas International European Conference
on Mathematics-Engineering-Natural & Medical Sciences-XII, Procee-
dings Book, July 18-19, 2020, Izmir, Turkiye, pp. 42-49.

300. Lone, M.A.; Mir, S.A.; Singh, K.N. and Khan, I.: Linear/ non
linear plus fractional goal programming (L/NLPFGP) approach in stra-
tified sampling design. Research Journal of Mathematical and Statistical
Sciences 3(2015)12, 16-20.
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310. Maldonado, Sebastián; López, Julio and Vairetti, Carla: Profit-
based churn prediction based on minimax probability machines. 284(2020)
1, 273-284.

311. Mamatov, Narzillo; Samijonov, Abdurashid; Yuldashev, Zafar
and Niyazmatova, Nilufar: Discrete optimization of linear fractional
functionals. 2019 15th International Asian School- Seminar Optimiza-
tion Problems of Complex Systems (OPCS), 26-30 Aug. 2019, Novosi-
birsk, Russia, Russia, IEEE, 2019, pp. 96-99.

312. Mandavwaria, Vikalp; Sharma, Ekant and Budhiraja, Rohit:
Energy-efficient massive MIMO multi-relay NOMA systems with CSI
errors. IEEE Transactions on Communications 68(2020)12, 7410-7428.

313. Mao, Sun; Leng, Supeng; Hu, Jie and Yang, Kun: Energy-
efficient transmission schemes for cooperative wireless powered cellular
networks. IEEE Transactions on Green Communications and Networ-
king 3(2019)2, 494-504.

314. Marand, Ata Jalili; Li, Hongyan and Thorstenson, Anders: Jo-
int inventory control and pricing in a service-inventory system. Inter-
national Journal of Production Economics 209(2019), 78-91.

315. Mardani, Najafabadi Mostafa; Abdeshahi, Abas and Shirzadi,
Laskookalayeh Somayeh: Determining the optimal cropping pattern



A Tenth Bibliography of Fractional Programming 33

with emphasis on proper use of sustainable agricultural disruptive im-
puts: Application of robust multi-objective linear fractional program-
ming. Journal of Agricultural Science (University of Tabriz) 30(2020)1,
241-256.
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366. Perić, Tunjo; Babić, Zoran and Omerović, Maid: A fuzzy goal
programming approach to solving decentralized bi-level multi-objective
linear fractional programming problems. Croatian Operational Research
Review (CRORR) 10(2019)1, 65-74.

367. Popova, Ekaterina M.; Ptukhina, Irina S. and Radaev, Anton
E.: Method of substantiation of organizational and processing charac-
teristics of the complex of construction sites based on linear fractional
programming. Vestnik MGSU [Monthly Journal on Construction and
Architecture] 15(2020)6, 907-938. DOI:10.22227/1997-0935.2020.6.907-
938. (in Russian).

368. Pradhan, Avik and Biswal, M.P.: Linear fractional programming
problems with some multi-choice parameters. International Journal of
Operational Research 34(2019)3, 321-338.

369. Pramanik, Surapati; Maiti, Indrani and Mandal, Tami: A Tay-
lor series based fuzzy mathematical approach for multi objective linear
fractional programming problem with fuzzy parameters. International
Journal of Computer Applications 180(2018)45, 22-29.

370. Pramy, Farhana Akoud: An approach for solving fuzzy multi-objective
linear fractional programming problems. International Journal of Ma-
thematical, Engineering and Management Sciences 3(2018)3, 280-293.

371. Prasad, Ashish Kumar, Singh, Anant Pratap and Khatri, Sony:
Duality for a class of second order symmetric nondifferentiable frac-
tional variational problems.Yugoslav Journal of Operations Research
30(2020)2, 121-136.



38 I.M.Stancu-Minasian, B.B. Upadhyay, Andreea Mădălina Stancu
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