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max or m𝑖𝑛  𝑐𝑗𝑥𝑗

s.t.  

𝑗

𝒂𝑗𝑥𝑗 ≤ 𝒃 ,

0 ≤ 𝑥𝑗 ≤ 1 ∀ 𝑗 = 1, . . . , 𝑛
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• 𝒏
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• (𝒄𝒋, 𝒂𝒋)

𝒈𝒋 =
𝒃

𝒏
− 𝒂𝒋𝑰{𝒄𝒋 > 𝒂𝒋

⊤𝒚𝒋}

• 𝒚𝒋

{𝒙𝒋} ?

•

𝑥𝑗 = 𝑰{𝒄𝒋 > 𝒂𝒋
⊤𝒚𝒋}

•
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𝓧⋆ = argmin𝑥∈𝑃𝒄
⊤𝑥



𝑥𝑘

• Δ𝑐  𝒙

• Δ𝑐  𝒙

• 𝚫𝒄

𝓧⋆ = argmin𝑥∈𝑃𝒄
⊤𝑥

 𝒙 = argmin𝑥∈𝑃(𝒄 + 𝚫𝐜)⊤𝒙

𝑃 ∩ {𝑥: 𝑐⊤𝑥 ≤ 𝑐⊤𝑥𝑘}



𝑥𝑘 min
𝑥

𝑐⊤𝑥 s. t. 𝐴𝑥 = 𝑏, 𝑥 ≥ 0 𝛥𝑐

‖𝑋𝑘𝛥𝑐‖2 ≤
‖𝑋𝑘(𝐼 − 𝐴⊤(𝐴𝑋𝑘

2 𝐴⊤)−1 𝐴 𝑋𝑘) 𝑐 ‖2
4n + 2

,

 𝑥
𝑐⊤  𝑥 ≤ 𝑐⊤𝑥𝑘 .

Δ𝑐
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𝝁 𝝁 > 𝝐

• 𝝐 = 𝟏𝟎−𝟔 𝟏𝟎𝟔



• 𝝐 = 𝟏𝟎−𝟒
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• 𝐾𝑥,𝐾𝑇𝑦

• 𝜏, 𝜎
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Instances Variables Constraints Non-zeros

Packing Cuts in Undirected Graphs.

graph20-80-1rand 16263 55107 191997

graph40-20-1rand 31243 99067 345557

graph40-40-1rand 102600 360900 1260900

graph40-80-1rand 283648 1050112 3671552

Open Pit Mining over a cube considering multiple time periods and two knapsack constraints per period.

rmine11 12292 97389 241240

rmine13 23980 197155 485784

rmine15 42438 358395 879732

rmine21 162547 1441651 3514884

rmine25 326599 2953849 7182744

Unit Commitment problems (electricity production planning problems)

uccase7 33020 47132 335644

uccase8 37413 53709 214625

uccase9 33242 49565 332316

uccase10 110818 196498 787045

uccase12 62529 121161 419447



Instances
cuPDLP.jl

V100
cuPDLP.jl

H100
cuPDLP-C

H100
Gurobi
Barrier

COPT Barrier
1th, 16G

COPT Barrier
12 th, 128G

graph20-80-1rand 1.16 0.86 0.13 0.21 0.04 0.04

graph40-20-1rand 1.16 0.87 0.15 0.36 0.06 0.06

graph40-40-1rand 1.19 0.84 0.30 1.62 0.12 0.14

graph40-80-1rand 1.73 1.02 0.88 5.72 0.43 0.44

rmine11 42.81 32.80 16.70 9.79 5.06 2.26

rmine13 28.35 56.62 12.09 38.31 15.23 4.20

rmine15 35.14 32.02 22.40 149.59 68.90 13.55

rmine21 441.16 830.18 148.49 2674.46 1361.07 207.33

rmine25 1411.57 409.39 246.33 > 3600.00 > 3600.00 1839.05

uccase7 62.26 82.04 38.34 3.98 2.57 1.66

uccase8 14.57 14.92 7.04 2.62 1.86 1.18

uccase9 66.49 58.31 13.40 4.46 3.09 2.04

uccase10 65.49 99.36 20.76 2.68 1.22 0.90

uccase12 45.53 37.41 20.22 1.53 0.59 0.62

• GPU solver is less influenced by problem sizes
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github.com/COPT-Public/cuPDLP-C



1Koch, Thorsten, et al. "Progress in mathematical programming solvers from 
2001 to 2020." EURO Journal on Computational Optimization 10 (2022): 100031.
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• Tested on 49 public LP benchmark problems from Hans Mittelmann, using time limit 15000.

• The PDLP GPU version also solves to optimal basis, where the crossover is finished on CPU.

• COPT 7 + GPU* = Best of COPT 7 and PDLP with GPU support.

• Hardware: CPU: AMD 5900X (12 Threads) with 128G memory and NVIDIA 4090 with 24G memory.
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• Testing machine AMD 5900X with 128G 

memory.

• Testing time limit 40000s.

•
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•

Problem Types Ranking

Linear Programming

Mixed Integer Linear 
Programming

Second-Order Cone 
Programming

Convex Quadratic 
Programming and 

Convex Quadratically 
Constrained Programming

Semi-Definite Programming

Mixed Integer Second-Order 
Cone Programming

Mixed Integer Convex 
Quadratic Programming




