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1. Ho va tén nghién ctru sinh: Ha Thi Kim Dung 2. G161 tinh: Nir

3. Ngay sinh: 03/10/1984 4. Noi sinh: Quang Ninh

5. Quyét dinh cong nhan nghién ctru sinh s6: 1200/QP-CTSV, ngay 29 thang 12 nam 2020
cua Hiéu truong trudng Pai hoc Cong nghé, Pai hoc Qudc gia Ha Noi.

6. Cac thay doi trong qué trinh dao tao:

- Quyét dinh s6 167/QD-DHCN ngay 10 thang 3 nim 2023 cua Hiéu trudong truong Pai
hoc Cong nghé vé viéc bd sung can bo hudng din cho Nghién ctru sinh Ha Thi Kim Dung,
khoa QH-2020.

7. Tén dé tai luan an: Mot sb thuat toan xap xi cho bai toan ti vu ham dang submodular
véi rang budc;

(tén ludn dn chinh thirc dé nghi bdo vé cdp Pai hoc Quéc gia)

8. Chuyén nganh: Khoa hoc may tinh 9. Ma s: 9480101

10. Can bo huéng dan khoa hoc:

- Hudng dan chinh: PGS. TS. Hoang Xuan Huin, Khoa CNTT, Pai hoc Céng nghé, PH
Quéc gia Ha Noi;

- Huoéng dan phy: TS Pham Vin Canh, Khoa CNTT, Dai hoc Phenikaa.

11. Tom tat cac két qua mdi cua luan an: Ludn an nghién ctru cac thuat toan xép xi cho
bai toan tdi wu ham submodular véi dit liéu 1én. Trong do, luan an dua ra cac thuat toan
xap xi canh tranh cho 3 bai toan.

Dau tién, bai toan t6i da ham muc tiéu k-submodular vé&i rang budc chi phi (Bai toan
kSMK). Luan 4n tap trung giai quyét bai toan khi ham muc tiéu don diéu (monotone). Vi
truong hop nay, luan 4n dd dong gép nhiéu thuat toan cai tién cho ti 1& xap xi tot hon cac
thuat toan t6t nhat hién nay nhung giam dwgc do phire tap truy van tuyén tinh thém mot hé
s6. Ngoai ra, luan an cling dé xuat thuat toan cai tién dé giai cho trudng hop ham muc tiéu

khong don di¢u (non-monotone). Trong truong hop ndy, luan an trinh bay mét thuat toan



xap xi cho ti 1& xap xi t6t twong dwong véi thuat toan tot nhat hién nay nhung ciing giam
duoc sd truy van tuyén tinh thém mot hé sb. Cac thuc nghi¢m cho théy cac thuat toan cua
tac gia va cong su cho chét lwong canh tranh, giam thoi gian chay va sb truy van dang ké,
dac biét khi dit liéu ddu vao va ngan sach tang 1én.

Tiép theo, ludn 4n nghién ctru bai toan t6i da ham submodular dudi rang budc chi phi
v6i nhidu (Bai toan SMKN). Qua do, tac gia dé cdp Thuit toan tham lam giai quyét bai
toan. Sau do, luan an dé xuit thuét toan Luéng (Streaming) dé cai tién thuét toan tham lam
nham giam thoi gian chay va tdi vu bo nhé. Téc gia cling trinh bay phan thuc nghiém cho
thay thuat toan cai tién cho gia tri ham muc tiéu t6t gan bang Tham lam, trong khi thoi gian
chay va bd nh¢ tét hon.

Cubi cung, luan 4n nghién ctru bai toan Submodular Cover trén ludi nguyén (Bai toan
DRSC). Lun an dé xuét thuat toan tiéu chi kép dua dugc thiét ké song song hoa cho chét
lugng 151 giai canh tranh song con giam duoc dang ké s6 lugng truy van, sd lugng vong
tudn tu cua thuat toan, qua do6 gidam duogc thoi gian chay.

12. Kha ning g dung trong thuc tién: Cac thuat toan co thé timg dung trong céc bai toan phd bién
trong Hoc may va Tri tué nhan tao nhu Tbi da anh huédng, Téi da doanh thu, Tom tit tai liéu, Tom
tat hinh anh, Dt sensor cam bién, Thiét 1ap co so, THi wu cap phat tai nguyén. ..

13. Nhitng hudéng nghién ciru tiép theo: Tiép tuc phat trién cac thuat toan hiéu qua cho cac
bai todn; Mé rong nghién ciru sang cac bai toan khac nhu Tdi da ham submodular véi rang
budc d-knap; Téi da ham non-submodular; Bai toan kSMK trong méi trudng nhiéu; Cac
bai toan SM giai trén ludi nguyén.
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- Dung T. K Ha, Canh V. Pham and Huan X. Hoang, Submodular Maximization Subject

to a Knapsack Constraint Under Noise Models, Asia-Pacific Journal of Operational
Research, Tap 39, S6 6, 2022 (1S1/Q3);

- Canh V Pham, Dung KT Ha, Huan X Hoang and Tan D Tran, Fast Streaming Algorithms
for k-Submodular Maximization under a Knapsack Constraint, IEEE 9th International
Conference on Data Science and Advanced Analytics (DSAA), 2022 (ISI/RANK A);



- Canh V. Pham and Dung T.K. Ha, A note for approximating the submodular cover
problem over integer lattice with low adaptive and query complexities, Information
Processing Letters, Volume 182, 2023, (I1S1/Q3);

- Dung T.K. Ha, Canh V. Pham, Tan D. Tran, Improved Approximation Algorithms for k-
Submodular Maximization under a Knapsack Constraint, Computers & Operations
Research, 2023 (1S1/Q1);

- Dung T. K Ha, Canh V. Pham, Tan D. Tran and Huan X. Hoang, Robust Approximation
Algorithms for Non-monotone $k$-Submodular Maximization under a Knapsack
Constraint, The 15th IEEE International Conference on Knowledge And Systems
Engineering (KSE 2023).

Ngay  thang nam 20 Ngay  thang nam 20
Xac nhan ciia can bd hwéng dan 1 Nghién ciru sinh
(Ki va ghi rd ho tén) (Ki va ghi rd ho tén)

Hoang Xuan Huan
Xéac nhan caa can b hwong dan 2
(Ki va ghi rd ho tén)

Pham Van Canh



VIETNAM NATIONAL UNIVERSITY, HANOI SOCIALIST REPUBLIC OF VIETNAM
VNU UNIVERSITY OF ENGINEERING AND Independence — Freedom — Happiness
TECHNOLOGY

INFORMATION ON DOCTORAL THESIS

1. Full name: Ha Thi Kim Dung 2. Sex: Female

3. Date of birth: October 3, 1984 4. Place of birth: Quang Ninh

5. Admission decision number: 1200/QD-CTSV Dated: Dec 29", 2020.

6. Changes in academic process: (List the forms of change and corresponding times)

- Decision No. 167/QD-DHCN dated March 10th, 2023 of the Principal of the University
of Engineering and Technology on additional instructors for PhD student Ha Thi Kim
Dung, course QH-2020;

7. Official thesis title: Approximation algorithms for constrained submodular optimization

problems;

8. Major: Computer science 9. Code: 9480101
10. Supervisors:

(Full name, academic title and degree)

- 1%t supervisor: Assoc. Prof. Hoang Xuan Huan, Faculty of Information Technology,
University of Engineering and Technology, Vietnam National University, Ha Noi;

- 2" supervisor: Ph.D. Pham Vin Canh, Faculty of Information Technology, Phenikaa
University.

11. Summary of the new findings of the thesis: The thesis researches approximation
algorithms for submodular optimization problems with big data in which it proposes
expensive approximation algorithms for 3 following problems.

First, the thesis proposes several approximation algorithms for the problem of k-
submodular maximization under knapsack constraint (kSMK). It focuses on the monotone
case. It contributes some algorithms that outperform state—of-the—art ones. It provides
better approximation ratios but reduces query complexities with a factor than the best ones.
Besides, some improved approximation algorithms for non-monotone are also devised in

this thesis. In this case, it presents an approximation algorithm providing an equivalent
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approximation ratio to the existing ones but reduces the query complexity with a factor.
The experiment shows that the algorithms give competitive performance and considerably
reduce running time and the number of queries, especially when the size of input data and
the budget increase.

Second, the thesis works with the problem of submodular maximization subject to
knapsack constraint under noises (SMKN). This work gives a Greedy version of SKMN
and then proposes a Streaming one to improve the Greedy to reduce time consumption and
optimize the memory. The experiment also illustrates the new one providing objective
values close to the Greedy while providing better running time and memory.

The last one is to solve the problem of Submodular Cover over the Integer lattice (DRSC).
The thesis devises a bi-criteria approximation algorithm designed parallelized by the Adaptivity
concept to give competitive quality guarantees and significantly reduce the number of queries and
the adaptive complexity, which are useful for reducing the running time.

12. Practical applicability, if any: The proposed algorithms are applicable for several
public applications in Machine Learning and Artificial Intelligence, such as Influence
Maximization, Revenue Maximization, Document Summarization, Image Summarization,
Sensor Placement, Location Facility, Optimal Budget Allocation, etc.

13. Further research directions, if any: For future work, the research will continue to
improve efficient approximation algorithms for submodular optimization problems.
Extending to another problem such as Submodular Maximization under d-knapsack
constraint, non-submodular maximization, or the kSMK problem under noises, etc.

14. Thesis-related publications:

(List them in chronological order)

- Dung T. K Ha, Canh V. Pham and Huan X. Hoang, Submodular Maximization Subject
to a Knapsack Constraint Under Noise Models, Asia-Pacific Journal of Operational
Research, Volume 39, Number 6, 2022 (1S1/Q3);

- Canh V Pham, Dung KT Ha, Huan X Hoang, and Tan D Tran, Fast Streaming Algorithms
for k-Submodular Maximization under a Knapsack Constraint, IEEE 9th International
Conference on Data Science and Advanced Analytics (DSAA), 2022 (ISI/RANK A);

- Canh V. Pham and Dung T.K. Ha, a note for approximating the submodular cover
problem over integer lattice with low adaptive and query complexities, Information
Processing Letters, Volume 182, 2023, (I1S1/Q3);
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- Dung T.K. Ha, Canh V. Pham, Tan D. Tran, Improved Approximation Algorithms for k-
Submodular Maximization under a Knapsack Constraint, Computers & Operations
Research, 2023 (1S1/Q1);

- Dung T. K Ha, Canh V. Pham, Tan D. Tran and Huan X. Hoang, Robust Approximation
Algorithms for Non-monotone k-Submodular Maximization under a Knapsack Constraint,
the 15th IEEE International Conference on Knowledge And Systems Engineering (KSE
2023).
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