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Consider the convex optimization problem

min  x' Qx

X1 4% > 1

X1 <1
X < 1

with 5 L
(%4 1)

HereQ is positive definite. We choose starting poifit= (1, 1) and abbreviate (x) = x" Qx. Then
the Frank-Wolfe algorithm for 20 iterations performs addafts:

It | solutionx® | obj. valuef (x¥) | gradient| Y | A*
0| x=(1.00001.0000 | f(x%)=1.0000| Of(x°)=(2.000Q0.0000 | y°=(0,1) | A* =0.4990
1| x1=(050091.0000 | f(x!)=0.5000| Of(x')=(0.0037,0.9981) | y*=(1,0) | A*=0.1986
2| x*=(0.60000.8013 | f(x°)=0.4006| Of(x?)=(0.7977,0.4024 | y>=(0,1) | A* =0.1986
3 = (0.48080.8407) | f(x*) =0.3607 | Of(x’) =(0.24180.7199 | y°*=(1,0) | A*=0.1124
4 x4 (0.53920.7462 | f(x*)=0.3336| Of(x*)=(0.66450.4139 | y*=(0,1) | A* =0.1366
5| x°=(0.46550.7808 | f(x°)=0.3161| Of(x°)=(0.30050.6306 | y°=(1,0) | A* =0.0815
6| x=(0.50910.7172 | f(x®)=0.3025| Of(x®)=(0.60220.4160 | y®=(0,1) | A* =0.1052
7| x"=(0.45550.7469 | f(x')=0.2924| Of(x’)=(0.32840.5827) | y’ = (1,0) | A* =0.0645
8| x®=(0.49070.6987) | f(x®) =0.2840| Of(x®)=(0.56520.4161) | y®=(0,1) | A* =0.0863
9 x9 (0.44830.7247 | f(x°) =0.2774| Of(x°) = (0.3437,0.5529 | y°=(1,0) | A* =0.0538
10 = (0.478Q0.6857) | f(x¥) =0.2716 | Of(x!°) = (0.54040.4155 | y*°=(0,1) | A* =0.0731
11 = (0.44300.7087) | f(x'1) =0.2669 | Of(x'!) = (0.35450.5315 | y*1 = (1,0) | A* =0.0461
12 = (0.4687,0.6761) | f(x*?) =0.2627 | Of(x*?) = (0.52260.4147 | y*>=(0,1) | A* = 0.0639
13 —(0.4387,0.6968 | f(x®) =0.2590 | Of(x™®) = (0.36130.5161) | y*=(1,0) | A* = 0.0403
14 —(0.46130.6686 | f(x*) =0.2558 | Of(x™¥) = (0.50820.4145 | y**=(0,1) | A* = 0.0565
15 = (0.43530.6874 | f(x®) =0.2530| Of(x™) = (0.36630.5042 | y®=(1,0) | A* =0.0360
16 x16 (0.45560.6626 | f(x!®) =0.2504 | Of(x!®) = (0.49750.4139 | y®=(0,1) | A* = 0.0509
17 | x17=(0.43240.6797) | f(x!") =0.2482 | Of(x'") = (0.37030.4946 | y"=(1,0) | A* = 0.0326
18 | x® =(0.45100.6575 | f(x'®) =0.2460 | Of(x'®) = (0.48880.4131) | y'¥=(0,1) | A* = 0.0462
19 | x°=(0.4301,0.6734) | f(x!°%) =0.2442 | Of(x'° = (0.3737,0.4865 | y'9= (1,0) | A* = 0.0298

Below you can find a visualization of the algorithm. Gradsearte depicted green (and downscaled to
5% of their real lengths). The gray ellipsoids depict sonopaégentialsEg = {x € R? | x"Qx = B},
wheref3 grows in 10% steps.
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