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Abstract

In this research, we give the upper and lower bounds for the spectral norm of geometric and
symmetric geometric circulant matrices with the exponential function, and we obtain 1-norm and
co-norm for them. Furthermore, some numerical examples for demonstrating the validity of the

hypotheses of our results are given.
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Table 1 Upper and lower bounds for the spectral norms of nxn geometric circulant matrices with

the exponential function.

|7] nxn r Lower bound [1P<|l Upper bound
r= 223607 91.13888 19210674
5%x5 r=-—5i 223607 651.04123 1426.36075
r=3+4i 223607 111.12052 235.70108
Il >1 r=3 244949 273.38100 631.33193
6X6 r = -5 244949 3255.20822 7812.49998
r=3+i 244949 35136799 816.49617
r=0.3 0.31449 3.69854 5
5x5 r=—0.50 057707 349911 5
r=02+03i 0.02146 3.62378 5
Irl<1 r=0.3 0.31449 434649 6
6X6 r=—0.50 057728 411576 6
r=02+023i 0.01203 425561 6
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Table 3 Upper and lower bounds for the spectral norms of nxn symmetric geometric circulant

matrices with the exponential function.

|7 nxn r Lower bound [ISC+ 1l Upper bound
r=3 223607 91.13888 19210674
5x5 r=-=5i 223607 651.04123 1426.36075
r=34+i 223607 111.12052 235.70108
Irl>1 r=3 244949 273.38100 631.33193
6 X6 r = —=5i 244949 325520822 7812.49998
r=3+i 244949 35136799 81649617
r=0.3 0.31449 3.69854 5
Irl <1 5x5 r = —0.5i 0.57707 349911 5
r=20.2+0.3i 0.02146 3.62378 5
r=0.3 0.31449 434649 6
6 X6 r =—0.5i 0.57728 411576 6
r=02+03i 0.01203 425561 6
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Table 4 1-norm and ee-norm of nxn symmetric geometric circulant matrices with the exponential

function.
7| nxn r ISCrly = ISCy+ Il oo
r= 121
5x5 r=-—5i 781
r=3+41i 145.78505
[r]>1
r=3 364
6X6 r=-—5i 3906
r=3+41i 462.01282
r=20.3 5
5x5 r = —0.5i 5
r=0.2+0.3i 5
Ir| <1
r=20.3 6
6X6 r =—0.5{ 6
r=0.2+0.3i 6
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