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Abstract: With the widespread adoption of 5G technology, the importance of edge computing in task offloading and
processing has become increasingly prominent. Consequently, this trend has led to the emergence of game theory-based
edge computing strategies as a research hot spot. This paper aims to maximize the quality of experience (QoE) by studying
the multi-user task offloading problem under time constraints. A system model is constructed from three aspects: communi-
cation model, computation model, and time constraints. The optimization problem is first transformed into a game-theoretic
problem, and thereafter, the existence of a Nash equilibrium solution is proven. This paper proposes a distributed multi-user
offloading (DMUO) algorithm, which enables multiple users to simultaneously update their policies within a single time
slot for the first time, significantly reducing computational overhead and improving convergence speed. Theoretical analysis
not only demonstrates that the DMUO algorithm converges to the Nash equilibrium solution, but also provides an upper
bound on the number of iterations.Furthermore, the robustness of the algorithm is verified by analyzing the performance gap
between the worst-case strategy and the optimal solution. Simulation results show that the DMUO algorithm exhibits excel-
lent convergence and system performance, proving its scalability and practical applicability in large-scale edge computing
environments
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AR SCIE W2 5k RE 05 WS S0 9 A 3448 A 0 205 2 AR
By BRI B U G0 T A5 B 0 S P e S i
B 2200 . O BE5 SRR, DMUO Bk 22 R - fi
o B R T ik B 1 37 5 AT BE ORGSR BE L HE—
AR T AR SE BRI A A I e R0 S 1

AR T AR, TEAOR A TAEH K%
JE B A A b B R AR R, B POIR A R T v
fi 2E A [] 19 Bsf 2 o i] 8 23 AR AR A 3 3k 3 BT AR 1)
W15 3 Zh A IR rh A EI BRI . A, AR IR T
U IE AE I AT 55 SN B0, B Al T P R TR AR
JE MRS A ARk 5T 3R 1E 22 £ 4iE (Non-Orthogonal
Multiple Access, NOMA ) 5 A, 38 1= 34 i o & 50+
PLIH % (Successive Interference Cancellation, SIC) A,
HE— 3 = 1 55 I AR
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