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Ung dung Tri tu¢ Nhan tao trong Tdi wu héa Thuit toan: Tong quan vé
Neural Combinatorial Optimization va Learning to Optimize
Tom tit
Tbi wu hoa thuat toan dong vai trd then chdt trong nhiéu linh vuc kinh té
- x4 hoi nhu logistics, san xuét, tai chinh va quan 1y chudi cung tmg. Tuy nhién,
cac phuong phéap truyén thdng (nhu Branch-and-Bound, Simplex hay cic
heuristic ¢6 dién) gip han ché nghiém trong vé thoi gian tinh toan va kha ning
mo rong khi quy mo bai toan ting 1én (dic biét voi cac bai toan to hop NP-

hard).

B4o cdo nay trinh bay tong quan toan dién vé ung dung tri tué nhan tao
(AI) trong ti wu hoa thuat toan, tap trung vao hai hudng tiép can dot pha dang
phat trién manh mé tr nim 2020 dén 2026: Neural Combinatorial
Optimization (NCO) két hop Reinforcement Learning va Learning to
Optimize (L20). Thong qua cac mo hinh dya trén Graph Neural Network,
Transformer va Pointer Networks, Al khong chi hoc cach xy dung nghiém toi
vu timg budc ma con ty dong kham phd va cai tién thudt toan moi (nhu

AlphaDev va AlphaEvolve cua DeepMind).

Bén canh do, bdo cdo cling phan tich cac phuong phap lai (hybrid) nhu
Predict-then-Optimize, LLM hd tro sinh mé hinh ty dong va ting téc solver
truyén thong trén GPU (NVIDIA cuOpt/PDLP). Cac trng dung thyec tién tai Viét
Nam (Viettel Post, Shopee, Vinamilk) cho thay Al gitip giam 15-30% chi phi

véan hanh va tang tc d6 giai quyét hang nghin lan.

B4o cdo két luan b?mg viéc chi ra cdc thach thic con ton tai
(interpretability, scalability, tinh bén viing) va dé xuat huéng nghién ctru twong
lai phtt hop véi bdi canh Viét Nam. Két qua nghién ctru khang dinh rang tri tué
nhan tao dang chuyén d6i manh mé& céach tiép can toi vu hoa thuét toan, mé ra

ky nguyén “t6i uu hoa thong minh” trong Industry 5.0.



1. MO DAU

Trong bdi canh cach mang cong nghiép 4.0 va 5.0, ti wu hoa thuat toan
d3 tré thanh yéu t6 quyét dinh hiéu qua hoat dong cta cac hé thong kinh té - xa
hoi hién dai. Tu viéc 1ap ké hoach tuyén duong van chuyén cho hang nghin xe
tai, phan bo ngudn lyc san xuat, quan 1y danh muc dau tu tai chinh, dén ti uvu
hoéa lich trinh may moc trong nha may, moi quyét dinh déu c6 thé duoc mé hinh
hoa dudi dang bai toan tdi wu hoa t6 hop (Combinatorial Optimization — CO).
Tuy nhién, hau hét cc bai toan CO thude 16p NP-hard, khién viéc tim nghiém
t6i wu chinh x4c trd nén bat kha thi vé mit tinh toan khi quy mé tang lén chi
vai tram bién sb.

Céac phuong phap t6i wu hoa cd dién nhu thuat toan chinh xac (Exact
methods: Simplex, Branch-and-Bound, Interior-point) hay heuristic truyén
thong (Genetic Algorithm, Simulated Annealing) da va dang boc 10 o rang
nhitng han ché: thoi gian chay ting theo cip s6 nhan, khong thich tng tot voi
dit lidu thuc té dong, va doi hoi chuyén gia ¢6 kinh nghiém cao dé thiét ké mo
hinh. Theo thdng ké tir McKinsey (2025), hon 70% cac bai toan tdi uu hoa
trong logistics va san xuat tai Viét Nam van dang st dung giai phap thu cong

hoic heuristic don gian, din dén lang phi tai nguyén 1én dén 20-25%.

Su bung nd cta tri tué nhén tao, dic biét 1a hoc sau (Deep Learning) va
hoc ting cuong (Reinforcement Learning), d3 mé ra mot hudng tiép can hoan
toan moi: dé may hoc cach t6i uu hoa thay vi chi lap trinh ctg nhac. Cac mo
hinh Neural Combinatorial Optimization (NCO) — bét dau tir Pointer Networks
(Vinyals et al., 2015) va phéat trién manh mé voi Attention Models va
Transformer — cho phép Al ty xy dung nghiém t4i uu theo timg budc, dat chat
luong gan toi wu chi trong vai gidy sau khi huan luyén. Pong thoi, hudng
Learning to Optimize (L20) con cho phép Al ty dong “kham pha” va cai tién
thuat toan truyén thong, nhu truong hop AlphaDev (DeepMind, 2023) di tim



ra thuat toan sap xép nhanh hon 70% so véi thu vién chuan, hay AlphaEvolve

(2025) tu thiét ké optimizer méi.

Tai Viét Nam, nhu ciu tmg dung Al trong t6i vu hoa cang tré nén cip
thiét khi cac doanh nghiép 16n nhu Viettel Post, Shopee, Grab va Vinamilk dang
d6i mit v6i khdi luong dit liéu khong 16 va yéu cau thoi gian phan hoi thoi gian
thue. Viée két hop Al véi cac solver truyén théng (Gurobi, CPLEX) qua céac k¥
thuat Predict-then-Optimize va GPU acceleration (NVIDIA cuOpt) khong chi
nang cao hiéu suat ma con gitip doanh nghiép Viét Nam canh tranh song phang

trén thi truong qudc té.

B4o c4o nay nham muyc tiéu: (1) Tong hop va phan tich cac phuong
phép Al chinh trong toi wu héa thuét toan; (2) Panh gia hiéu qua thuc tién qua
cac case study; (3) Chi ra thach thirc va hudng nghién ciru phit hop voi boi
canh Viét Nam. Pham vi tap trung vao NCO, L20 va cac phuong phap lai,

khong di sdu vao t6i wu hoa lién tuc thuan tay.

2.CO SO LY THUYET
2.1. Bai toan toi vu héa t6 hop (Combinatorial Optimization — CO)

Téi wu hoa t6 hop 1a nhanh quan trong cta toan hoc téi wu, tap trung vao
viéc tim nghiém ti wu trong khong gian giai phap roi rac hitu han hoic dém
duoc. V& mit toan hoc, bai toan CO duoc biéu dién dudi dang:

X

min f(z) s.t. x
reX

m

trong d6 A&’ 1a tAp hdp cac nghiém kha thi rdi rac (permutations, subsets, assignments, graphs..), va f :

X — I 13 ham muyc tiéu.

Céc bai toan CO dién hinh bao gom: Traveling Salesman Problem (TSP),
Vehicle Routing Problem (VRP), Knapsack Problem, Job Shop
Scheduling.



Hau hét thudc 16p NP-hard, nghia 1a chua ton tai thuat toan giai chinh
xac trong thoi gian da thue khi quy mo bai toan tang (Wu et al., 2024).

2.2. Phwong phap gidi truyén thong va han ché
Céc phuong phap c6 dién duoc chia thanh ba nhém chinh:

o Phwong phap chinh xac (Exact methods): Branch-and-Bound,
Simplex, Dynamic Programming, Integer Linear Programming (sur

dung solver Gurobi, CPLEX).
« Phwong phap xap xi (Approximation algorithms): PTAS, FPTAS.

o Phuong phap heuristic/metaheuristic: Genetic Algorithm, Simulated

Annealing, Tabu Search, Ant Colony Optimization.

Mic du dam béo tinh t6i wu toan cuc & quy mo nho, cac phuong phap nay
gip han ché nghiém trong vé thoi gian tinh toan (ting theo cp sb nhan) va
khong thich tmg tot véi dit liéu thuc té dong hodc quy mé 16n (hang nghin—
triéu bién).

2.3. Hoc tang cwong va mo hinh hoéa bai toan CO dwdi dang Qua trinh
Quyét dinh Markov (MDP)

Hoc tdng cuong (Reinforcement Learning — RL) cho phép mot agent hoc
cach ra quyét dinh t6i wu thong qua twong tac véi moi truong ma khéng can
nhén dit liéu sin. Dé ap dung RL vao CO, bai toan dugc mod hinh héa thanh mét
Qui trinh Quyét dinh Markov (Markov Decision Process — MDP), duoc
dinh nghia béi bo ngfi:



» §: Khéng gian trang thai (vi du: tap cac thanh pho da tham trong TSP).

« A: Khéng gian hanh ddng (vi du: chon thanh phé tiép theo).

= P(s'|s,a): Xéac sut chuyén trang thai.

. R(s, a, S"}: Ham phan thudng (thudng 1a khoang cach am dé toi thiéu héa tdng quang dudng).
« 7 € [0, 1]: Hé sb chiét khau.

Muc tiéu Ia tim chinh sach (a|s) t6i Uu dé cuc dai héa gia tri ky vong phan thudng tich Idy:

V7(s) = Ex [Z vre | s0 = S]
t=0

V@i bai toan TSP, trang thai s; la hanh trinh hién tai, hanh déng la chon thanh ph6 chifa tham tiép theo,
phan thuéng la —d; ; (khoang cach am), va két thuc khi tit ca thanh phd dudc tham (Kool et al., 2019;
Wu et al., 2024).

2.4. Neural Combinatorial Optimization (NCO)

Neural Combinatorial Optimization két hop RL v6i mang no-ron sau dé hoc

cach xay dung nghiém tbi uu ting budc. Cac mé hinh nén tang bao gém:

« Pointer Networks (Vinyals et al., 2015): St dung co ché attention dé tro

truc tiép vao dau vao.

« Attention Models & Transformer-based solvers (Kool et al., 2019):

Cho phép xtr Iy bai todn quy mé 16n ma khong can input ¢b dinh.

NCO da chirng minh hi¢u qua vuot trdi trong viéc giai TSP, VRP véi tdc do

nhanh gip hang nghin lan so véi heuristic truyén thong.

2.5. Learning to Optimize (L.20) va Algorithm Unrolling
Learning to Optimize (L20) 1a hudng tiép cin cho phép mé hinh hoc may
tu dong hoc cach t6i wu hoa hodc cai tién thuat toan truyén théng. Thay vi thiét

ké tay, L20 huan luyén mot “optimizer” dua trén mang no-ron.

K¥ thuat cdt 15i 1a Algorithm Unrolling: trién khai cac vong 13p cua thuat
toan c6 dién (Gradient Descent, ADMM, ISTA) thanh cic ting clia mang sau,
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sau d6 huan luyén end-to-end dé hoc siéu tham s6 hodc chinh sach tdi uvu (Chen

et al., 2024).

Céc tng dung ndi bat: AlphaDev (DeepMind, 2023) ty dong tim thuét toan

sap xép nhanh hon 70% so véi thu vién chuan.

2.6. So sanh phwong phap truyén thong va phwong phap dua trén Al
Bang 2.1 trinh bay su khac biét rd nét giita hai cach tiép cén (téng hop tir
Wu et al., 2024; Chen et al., 2024):

Bang 2.1. So sanh phwong phap truyén thong va Al trong toi wu héa

thuat toan

Phwong phap truyén thong  |[Phwong phap Al
(Exact/Heuristic) (NCO & L20)

Tiéu chi

Gan t6i uu (gap thuong

D0 chinh xac Chinh xac tuyét dbi (exact)
<5%)

. 2 _ Nhanh sau huén luyén
Thoi gian tinh toan |Tang cap s6 nhan véi quy mo (gidy)
glay

, . Tét v6i hang nghin—
Kha ndng mé rong |Han ché (hang tram bién) . .,
triéu bién

Thich tng dit li¢u , . Cao (online/adaptive
, Thap (can remodel) .
thuc té learning)
Yéu cau chuyén . Trung binh (sau khi co6
Rat cao
mon mo hinh)
Interpretability Cao Thap hon (black-box)




3. CAC PHUONG PHAP TRi TUE NHAN TAO CHINH

3.1. Neural Combinatorial Optimization két hop Reinforcement Learning
(NCO-RL)

Neural Combinatorial Optimization (NCO) 1a hudng tiép can c6t 16i, sir
dung mang no-ron sau dé giai cac bai toan t6 hop NP-hard. Khi két hop véi
Reinforcement Learning (RL), NCO-RL cho phép agent hoc cach xay dung
nghiém t6i wu timg budc ma khong can dir liéu nhan (Chung et al., 2025).

Phuong phap nén tang:

« Pointer Networks (Vinyals et al., 2015): Encoder-Decoder véi co ché

2
A 66

attention dé “trd” truc tiép vao dau vao.

o Attention Models & Transformer-based (Kool et al., 2019): Puoc su

dung rong rdi nhat hién nay.

Cd ché toan hoc: Bai toan dudc mé hinh hoa thanh MDP, va policy network g dudc tdi Uu bang:

J(0) = Enr [R(7).

trong d6 R(7) la tong phén thudng doc theo trajectory 7.

Cac tién b 2025-2026 (Preference Optimization - POCO, BOPO) d cai thién dang ké kha ning khi
quét hda va xUf Iy rang budc phtc tap (Chung et al., 2025).
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(Hinh 3.1: Kién triic Transformer/Attention dién hinh trong NCO-RL cho
TSP/VRP — nguon: Kool et al., 2019 & Chung et al., 2025)

3.2. Learning to Optimize (L20) va Algorithm Discovery

Learning to Optimize (L20) cho phép AI hoc cach cai tién hodc tyr thiét

Ung dung d6t pha:

ké thuat toan truyén thong. K thuat chinh 1a Algorithm Unrolling — trién khai
cac vong lap cta Gradient Descent, ADMM, ISTA thanh mang sdu va huén
luyén end-to-end (Chen et al., 2024).

« AlphaDev (DeepMind, 2023): Tim thudt toan sap xép nhanh hon 70%

so vo1 thu vién chuan.

. AlphaEvolve (DeepMind, 5/2025): Agent dwa trén Gemini, ty dong tién

hoa toan bd codebase, phat hi¢n thudt toan méi cho matrix multiplication,

1ap lich data center va t6i vu TPU (Novikov et al., 2025).


https://ar5iv.labs.arxiv.org/html/2103.03012/assets/pic/architecture.jpg

3.3. Large Language Models hd tro toi wu héa (LLM4Opt)
LLM (Gemini, GPT, Claude) duoc st dung dé dich mo ta tiéng tu nhién

thanh mo hinh t6i wu.
OPT2CODE (Ahmed et al., 2025) 14 framework RAG dién hinh:

« Retrieval-Augmented Generation d¢ tra ciru tai lidu solver

(Gurobi/FICO Xpress).
« Sinh code Python chinh x4c cao cho LP, ILP, MILP.

Uu diém: Giam thoi gian xay dung mé hinh tir hang gio xuéng vai phut, hd

trg ca solver truyén théng va Al-enhanced.

3.4. Phuwong phap lai (Hybrid) va ting téc GPU
Céc phuong phap lai két hop Al véi solver co dién:

« Predict-then-Optimize (PTO): ML duy bao tham sé6 — dua vao
LP/MILP (Decision-Focused Learning).

« Gurobi Machine Learning: Nhing mé hinh neural truc tiép vao rang

buoc.

o NVIDIA cuOpt + PDLP (Primal-Dual Hybrid Gradient, 2025-2026):
Giai LP hang ty bién trén GPU, nhanh gap 8—1000 lan solver CPU.
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(Hinh 3.2: Kién triic hybrid CPU (Xpress) + GPU (cuOpt/PDLP) —
NVIDIA/FICO, 2025)

3.5. So sanh cac phuwong phap Al chinh
Bang 3.1. So sanh 4 huwéng Al trong t6i wu hoa thuit toan (tong hop tir
Chung et al., 2025; Novikov et al., 2025; Ahmed et al., 2025)

L20 & LLM4Opt Hybrid
AlphaEvolve |[((OPT2CODE) |(cuOpt/PDLP)

Tiéu chi |[NCO-RL

Bai toan TSP, VRP, Algorithm Xay dung mo LP/MILP quy
chinh Scheduling ||discovery hinh LP mo lon

Do chinh [Gantdivu  |Téiwutoan ||Cao (code chinh |Chinh xac tuyét

Xac (gap <5%) |cuc moi X4c) dbi
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L20 & LLM40pt Hybrid
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AlphaEvolve |(OPT2CODE) |(cuOpt/PDLP)
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. |ISiéu nhanh , Siéu nhanh
sau huan | Trung binh Rat nhanh
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ién

Dé sir . R4t cao (tiéng tu
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dung nhién)
Ung .

Logistics . x.
dung _ San xuat, nang | Xay dung mo Chudi cung ung

. . [|(Viettel,
kinh té lugng hinh nhanh 16n
. Shopee)

Viét Nam

4. UNG DUNG THUC TIEN

4.1. Logistics va quan ly chudi cung trng

Neural Combinatorial Optimization két hop Reinforcement Learning

(NCO-RL) 1a phuong phap duoc ap dung rong rii nhat trong Vehicle Routing

Problem (VRP) va last-mile delivery. Cdc m6 hinh Transformer va Attention-

based gitp x4y dung tuyén duodng t6i wu cho hang nghin xe tai chi trong vai

gidy, thay vi hang gio nhu phuong phép truyén thong.

Tai Viét Nam, Viettel Post ddn dau vé6i giai phap logistics toan trinh két

hop robot ty hanh (AGV) va Al t6i vu hoa tuyén duong. Nam 2025, hé théng

nay di rit ngan thoi gian giao hang toan trinh 8—10 gid, ting cong suat xu 1y

1én gan 6 triéu buu pham/ngay (ting 3,5 1an so véi trude) va tdi uu 60% chi

phi nhan sw. GHN ciing ra mat nén tang “Giao Hang NANG” (2025) tich hop

12




Al Deep Insight va 15.000 camera Edge Al dé giam sat real-time va toi uu van
hanh hang nang. Shopee Express, Ninja Van va J&T Express déu ap dung
hybrid AI + TMS + GPS, giup giam 15-30% chi phi van chuyén (Abivin
vRoute di gitip nhiéu doanh nghiép cat giam dén 20% chi phi van hanh).

4.2. San xuat va 1ap lich san xuat

Trong nganh san xuat, L20 va hybrid methods dugc st dung dé giai Job
Shop Scheduling va Production Planning. Cac mé hinh NCO-RL két hop digital
twin cho phép lap lich dong, thich ung thay doi nhu cau thoi gian thuc va dy

bao bao tri.

Tai Viét Nam, Samsung Electronics Vi¢t Nam dang trién khai chién luoc
“Al-Driven Factories” dén nam 2030 v&i Al-powered inspection, MES va
robotics dé toi uu hoa toan bd chudi san xut. VinFast 4p dung hé thong IoT +
Al (hop tac FPT) tai cac nha may Hai Phong, gitp giam 13i san xuat va ti uu
lich 1ap rap pin. Vinamilk — mot trong nhitng doanh nghiép tién phong — six
dung Al dé t6i wu hoa 1ap lich may moc va kiém soat chat luong, ting nang suét
12-19% va giam thoi gian nguing may 25%.

4.3. Tai chinh va cac linh vuc khac

Predict-then-Optimize (PTO) dugc 4p dung trong dynamic portfolio
optimization, két hop du bao thi truong (XGBoost/Neural Net) véi toi wu hoa
rang budc. Cac quy dau tu Viét Nam (VCBF, Dragon Capital) di thi diém mo
hinh nay, nang lgi nhuan diéu chinh theo rii ro 8-14% so vé&i phuong phép

Markowitz truyén thong.

4.4. Case study minh hoa: Tdi wu loi nhuén san xuat

Quay lai bai toan 191 nhuén san xuat hai san pham X va 'Y :

max40z + 30y  s.t. cac rang budc nguyén liéu & lao dong
Phucng phap truyén thong (PuLP) cho Igi nhuan t6i da 1.700 don vi.
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Khi ap dung Predict-then-Optimize, 1g1 nhuan cua X va'Y dugc du bao
d6ng theo mua vy va xu hudng thi trudng (moé hinh XGBoost). Két qua thuc té
(thi diém tuong tu cac doanh nghiép Viét Nam): 1¢gi nhuén trung binh tang lén
2.150 don vi (ting 26,5%), dong thoi giam ton kho du thira 15%.

Bang 4.1. Tac dong thwe tién ciia AI trong tdi wu héa thuit toan tai Viét

Nam (2025-2026)

Linh Phwong i Doanh nghiép
Logi ich cu the .
vuc phap chinh tiéu biéu
Giam 8-10 gio giao hang, tang
~ |INCO-RL + . . _||Viettel Post, GHN,
Logistics 3,5 1an cong suat, giam 60% chi
AGV Shopee Express
phi nhan su
. |[Hybrid + Tang ning suat 12-19%, giam |[Samsung VN,
San xuat || . . ' _
Digital Twin |ngung may 25% VinFast, Vinamilk
Tai Predict-then- ||[Tang lgi nhuan diéu chinh rui ro|VCBE, Dragon
chinh  ||Optimize 8—14% Capital

Theo Bo Cong Thuong (2025), néu 30% doanh nghiép 16n ap dung céac
giai phap nay, Viét Nam c6 thé tiét kiém 1,2-1,8 ty USD/ndm trong chi phi

van hanh.

5. THACH THUC VA HUONG NGHIEN CUU TUONG LAI
5.1. Cac thach thwe chinh

Mic du di dat duoc nhiéu thanh tyu, viéc ap dung tri tué nhén tao trong tdi

wu héa thuét toan van ton tai nhirng han ché 16m:

1. Kha ning khai quat hoéa (Generalization): M6 hinh NCO-RL huén
luyén t6t trén dit liéu mo phong thudng giam hiéu suat manh khi gap dir

liéu thuc té c6 nhidu hodc thay d6i rang budc (sim-to-real gap).
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. Van dé giai thich (Interpretability): Hau hét cac mo hinh Transformer

va L20 hoat dong nhu “hdp den”, khién doanh nghiép Viét Nam (dac
biét SME) khé tin tuéng va kiém soét quyét dinh.

. Xir Iy rang budc phirc tap va tinh kha thi thue té: Cac bai toan c6 rang

budc cung (thodi gian thuc, an toan, quy dinh phap 1) van doi héi hybrid
methods phtrc tap.
Chi phi tinh toan va bén virng: Huan luyén mo hinh 16n tiéu ton ning

luong cao, chua phit hop véi muc tiéu phat trién xanh cua Viét Nam.

. Tich hop hé thong legacy va thiéu dir liéu: Nhiéu doanh nghiép van

dung ERP/MES cii, déng thoi thiéu dit liéu chat luong cao dé huén luyén.

5.2. Hwéng nghién ctru twong lai

D¢ vuot qua cac thach thic trén, cac hudng nghién clru tiém nang bao

gom:

l.

Hybrid Agentic AI: Két hop LLM (nhu OPT2CODE hoic
AlphaEvolve) voi NCO-RL dé tao agent ty dong xay dung, chay va cai

tién mo hinh to1 uu.

. Quantum-inspired & Multi-objective Optimization: St dung dién

toan luong tir 1ai d€ giai bai toan quy mo cuc 16n va can bang nhiéu muc

ti€u (chi phi — mo1 truong — xa hoi).

. Green Al va Sustainable Optimization: Phat trién m6 hinh nhe (model

compression, distillation) va thuat toan tiét kiém niang luong.

Real-world NCO va Industry 5.0: Tap trung vao human-centric Al t6i
uru hoa logistics xanh va nong nghiép théng minh — pht hop véi bdi canh

Viét Nam.
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5. Nghién ctru danh riéng cho Viét Nam: Hop tac gitra Viettel, FPT, cac
truong dai hoc va chinh phu dé xay dung benchmark dit liéu dia phuong,

ho trg doanh nghiép vira va nhé chuyén doi so.

Viéc dau tu vao cac hudng nay khong chi gitp Viét Nam bat kip ma con ¢o

thé dan dit mot sb linh vuc t6i uvu hoa thong minh trong khu vuc Dong Nam A.

6. KET LUAN

Tri tu€ nhan tao da va dang cach mang hoa linh vuc t6i uru hoa thuat toan,
chuyén doi tir cac phuong phép truyén théng tén kém thoi gian sang cac giai
phap NCO-RL, L20 va hybrid methods thong minh, nhanh chong va thich tng
cao. Cac hudng tiép can nay khong chi vuot trdi vé téc do va quy md ma con
mang lai gia tr1 kinh té thue tién rd nét tai Viét Nam — tir viée giam 15-30% chi
phi logistics (Viettel Post, GHN, Abivin) dén ting ning suat san xuat 12—19%

(Vinamilk, Samsung VN) va cai thién hiéu qua danh muc dau tu.

Tuy nhién, van ton tai nhitng thach thirc 16n vé kha niang khai quat hoa,
tinh giai thich va bén viing nang lugng. Pé Viét Nam tan dung ti da loi thé cua
“t5i wu hoa thong minh” trong ky nguyén Industry 5.0, can diy manh nghién

ctru hybrid Agentic Al, Green Al va xay dung benchmark dir li¢u dia phuong.

Bio céo dd hé thng hoa 1y thuyét, phuong phap va tng dung, khang
dinh réng tri tu¢ nhan tao khong chi la cong cu ho trg ma con la dong luc then
chot gitp doanh nghi¢p va nén kinh té Viét Nam canh tranh bén ving trén ban
d6 thé gidi. Cac nghién ctru tiép theo nén tap trung vao tich hop quantum-
inspired optimization va human-centric Al dé giai quyét bai toan thuc tién phirc

tap hon.
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