BAB V

PENUTUP

5.1 Kesimpulan

Berikut diberikan kesimpulan yang diperoleh berdasarkan hasil dan pembahasan
yaitu bentuk umum dan trace matriks Circulant. Diberikan Matriks Circulant
Kompleks Bentuk Khusus 3 x 3 berpangkat bilangan bulat yaitu sebagai berikut.

0 2z =z
A= 1|5 0 2| ,dengan z=a+1ib Va,b € R, dan i =+/—1.
z z 0
1. Bentuk umum Matriks Circulant Kompleks Bentuk Khusus 3 x 3 berpangkat

bilangan bulat, yaitu:
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dengan n bilangan bulat.

2. Bentuk umum Trace Matriks Circulant Kompleks Bentuk Khusus 3 x 3

berpangkat bilangan bulat, yaitu:
tr(A") = (2" +2(—=1)")z"

dengan n bilangan bulat.

5.2 Saran

Penelitian ini mendapatkan bentuk umum matriks Circulant Kompleks Bentuk
Khusus 3 x 3 berpangkat bilangan bulat beserta nilai tracenya. Disarankan pada

penelitian selanjutnya agar dapat mencari bentuk matriks 3 X 3 yang lebih umum



lagi untuk dicari perpangkatan serta nilai trace berpangkatnya. Penelitian selanjutnya
juga bisa dilanjutkan untuk mencari perpangkatan matriks dan juga trace matriks

berpangkat untuk matriks Circulant Kompleks Berukuran 4 x 4 atau lebih.
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LAMPIRAN



Lampiran 1. Matriks Berpangkat Bilangan Bulat Menggunakan

Matlab
4 = 8 = C: v Users » 62896 » Documents b MATLAB -
> SYmS = 6y
»» BA=[0, z, 2} =, 0, 2: 2z, 2, 0]:
A*A
ans =
[ 2%*=z~2, =2, =°2] L
[ ="z, 2*z"2, z°Z] r
[ =z"2, =z"2, 2%z"2]
fx >> |
L
Gambar 1: Matriks A Berpangkat 2
4 =5 87 = C: b Users b 62896 b Documents b MATLAB -
>>» SYymsS Z
A=[0, =z, =z; =, 0, =z; 2, =z, 0]1:
Bh2ER
ans =
[ 2*=z~3, 3*z"3, 3*z"3] L
[ 3%2°3, 2%z"~3, 3%z"3]
[ 3%2~3, 3I%z"3, 2%z"3]
fx o=z

Gambar 2: Matriks A Berpangkat 3
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€5 A

r=[0, =,
A™3*R

ansg =
[ 6%z"4,
[ 5#z"4,

[ 5%=z"4,

fr oz

Cow

>> SYyms =z

Users » 6828% » Documents » MATLAR

z;y 2, 0, =2; =, z, 0]1:

Saz~g,
Exz4,
Ehz~g,

Sxz~g]
Sxz~4]
65z 4]

Gambar 3: Matriks A Berpangkat 4

€« EHF

>> SYIMS Z
a=[0, =z,
Lrawn

ans =
[ l0%z*~5,
[ 11%z*~5,

[ 11%z*~5,

i >> |

T » Users » 82896 » Documents » MATLAB

z; z, 0,

11%z~5,
10%z~5,
11%z~5,

zy =, =, 0]:

11%z~5]
11%z~5]
10%z~5]

Gambar 4: Matriks A Berpangkat 5
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&5 HEH C: ¢ Users » 62896 » Documents b MATLAB -
»>> Syms =
A=[0, =, 2 2, 0O, 2 2, Z, 0]:
ARTERRL
ans =
[ 22%z"6, 21*z~6, Z1*z"E]
[ 21%z"&, 22%z"6, 21*z"6]
[ 21*z"6, 21%z"6, 22%z"6]

fx o=o

Gambar 5: Matriks A Berpangkat 6

4= = 5 E C: » Users ¥ 62896 » Documents » MATLAB -
»> Syms =
A=[0, z, 2; 2, O, 2; 2, 2, 0]:
LhE*n
ans =
[ a2#%z~7, 43%z~7, 43%z"~T]
[ 43*z~7, 42*%z~7, 43*z"~T]
[ 43*z~7, 43%z~7, 42%z~7]

fr o=

Gambar 6: Matriks A Berpangkat 7

58



>> SYmMS Z
A=[0, =z, =z; =z, 0O,
ATT R

ansg =
[ 88*z~8, 85%z"8,
[ 85%z~8, Z&*z"E,

[ 85%=z"8, 83*z"8,

i >> |

4 B 5 E C: » Users » 82896 » Documents » MATLAB

z; 2, =z, 0]:

gB5%z~8]
g5*z~3]
BEFz 8]

Gambar 7: Matriks A Berpangkat 8

=> SYVIME Z

L EER

ans =

[ 170%z™9, 171%z"3,
[ 171%z"5, 170%z"3,

[ 171%*z"9, 171%z"9,

fi >> |

& HE C: » Users » 62896 » Documents ¢ MATLAE

A=[0, =z, z; z, 0O, z; z, z, 0O]:

171*z"9]
171*%*z"9]
170%z°9]

Gambar 8: Matriks A Berpangkat 9
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€= HEA C: v Users » 62896 » Documents » MATLAB

= ZYmMSE =
A=[0, =z, z; z, 0O, z; z, z, 0]:
Rho*n

ans =
[ 342#%z~10, 341%z~10, 341%z~10]
[ 341%z~10, 342%z~10, 341%z~10]

[ 3¢1#z~10, 34l%z~10, 342#z~10]

fx s

Gambar 9: Matriks A Berpangkat 10

* * = E C: » Users » 8289 » Documents » MATLAB

>> SYmMS Z
A=[0, =z, 2; =z, 0O, =2; 2, z, 0]z
R™10%R

ans =
[ 682%z™11, €83*z*1l, &83*z"11]
[ 683%*z~11, €82*%z~1l, &83%z"11]

[ 683%z~11, 683%z~1l, &32#z~11]

fr oo

Gambar 10: Matriks A Berpangkat 11



Ll At

== SYIME Z
r=[0, =z, z:
L11%R

ans =
[ 1366%=z"12,
[ 1365%z~12,

[ 1365%z~12,

fi >> |

C: b Users » 82896 » Documents » MATLAB

Z, 0O, =z; =z,

13a65*z"12,
13ge*z"12,
1365*z"12,

z, 01

1365*z"121]
1365*z"12]
1366*z"12]

-

Gambar 11: Matriks A Berpangkat 12

€« EHF

»> SYmS Z
A~{-1}

ans =

[ -1/(2*=z),
[ 1/iz2*=z),

fr o=

1/(2%z),
[ 1/(2*z), -1/(2*z),
1/(2%z),

A=[0, =, =z; 2, 0, =z} =,

T » Users » 82896 » Documents » MATLAB

z, 01:

1/i2%z)]
1/i2%z)]
-1/(2%=z)]

-

Gambar 12: Matriks A Berpangkat -1
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4 B 5 E C: » Users » 82896 » Documents » MATLAB

>> SYmMS Z
A=[0, =z, 2; =, 0, =2; 2, 2z, 0]:
AM{-1}*RA™~{-1}

ans =

[ 3/(4%z"~2), -1/(4*z~2), -1/(4*z"2)]
[ -1/ (4%=z~2), 3/(4%*z"2), -1/(4%z"2)]
[ -1/ (4%=z"2), -1/({4*=z"2), 3/(4"z"2)]

fr oz

-

Gambar 13: Matriks A Berpangkat -2

& HE C: » Users » 62896 » Documents ¢ MATLAE

»> SYymsS Z
A=[0, =z, z; z, 0O, z; z, z, 0O]:
AH{-2}*RA~{-1}

ans =

[ -5/ (8%=z"~3), 3/(8%*z"3), 3/(8%z"3)]
[ 3/(8%z"~3), -5/(8%z"3), 3/(8%z"3)]
[ 3/(8%z"~3), 3/(8*z"3), -5/(8%z"3)]

fx o=o

-

Gambar 14: Matriks A Berpangkat -3
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5 HEH C: » Users b 62896 » Documents ¢ MATLAB

>> SYymsS =T
k=[0, 2, 2; 2, 0, Z2; 2, =, 0]:
BH{-3}*RA"{-1}

ans =

[ 11/(l6*z"4), -5/(l6*z~4), —-5/(l&*z"4)})
[ -5/ (l6*z"4), 11/(l6%z"4), -5/(l6*z"4)]
[ -5/ (lE*z~4), -5/ (lé*z~4), 11/(l&*z"4))

fg >> |

Gambar 15: Matriks A Berpangkat -4

&P EHEA C: » Users » 62806 » Documents ¢ MATLAB

>> SYymsS =
k=[0, z, 2; 2, 0, 2; 2z, =z, 0]:
Br{-4r* A" {-1}

ans =

[ -21/(32*z"~5), 11/(32*z*5), 11/(32%z"5)]
[ 11/(32%z"~5), -21/(32%*z"5), 11/(32%z"5)]
[ 11/(32%z"5), 11/(32%*z"*5), -21/(32%z"5)]

fr o=

Gambar 16: Matriks A Berpangkat -5



& = 5= C: b Users » 62896 » Documents » MATLAE

»x ZYmME =
A=[0, =z, z; z, 0, =z} =z, =, 0]:
Ar{-5k*A™~{-1}

ans =

[ 43/(€4*z"6), -21/(64*z"™6), -21/(64%z"6)]
[ -21/(&4*z~6), 43/(64*z™6), -21/(64%*z"6)]
[ -21/(64%z"6), -21/(64%z"6), 43/ (64%z"6)]

fr >> |

Gambar 17: Matriks A Berpangkat -6

& EHEA C: » Users b 62806 » Documents » MATLAB

>> SYymsS =
k=[O0, z, z; =, 0, z; z, =, 0]
A {-gr*RA™{-1}

ans =

[ -85/ (128%=z"~T7), 43/(l28%z~T), 43/(128%z"7)]
[ 43/({128%z"7), -85/(128%z"T), 43/(128%z"7)]
[ 43/({l28*=z"~T7), 43/(128%z"~T), -85/ (128%z"T)]

fg >> |

Gambar 18: Matriks A Berpangkat -7
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* * = ﬁ ok Users ¢ 82896 ¢ Documents » MATLABE

>> SYymsS =
k=[O0, =z, z; =, 0, 2; z, =, 0]:
AM{-TH*A~{-1}

ans =
[ 171/ ({256%z"~8), -85/(256%z"~8), -85/ (256%z"8)]

[ -85/ (256%z"8), 171/(256*z"8), —-85/(256%*z"3)]
[ -85/ (256%z~8), —B5/(256%z"~8), 171/ (256%z"8)]

Gambar 19: Matriks A Berpangkat -8

* * = E C: » Users » 02896 » Documents » MATLAE

>> SYmMS Z
A=[0, 2, Z; 2, 0O, Z2; 2, Z, Q]2
Ar{-8}*D™{-1}

ans =

[ -341/(512*%z~8), 171/(512%z"~8), 1T71/(512%z"9))
[ 171/(512%z~g§), -341/(512%z"9), 171/(512%z"9)]
[ 171/({512z*z~8), 171/{512%z"~9), —341/(512%z"9))

fx >> |

-

Gambar 20: Matriks A Berpangkat -9
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€= EHEH P O b Users b 62806 ¢ Documents ¢ MATLAB

>> 3yms =
A=[0, =z, z; 2, 0, 2; =z, =z, 0]:
Br{-9}*n~{-1}

ans =
[ €83/(1024%z~10), -341/(1024*z~10), -341/(1024%z"10)]

[ -341/(1024%z~10), 6€83/(1024%*z~10), -341/(1024%z~10)]
[ -341/(1024%z~10), -341/(1024%*=z~10), &83/(1024%z~10)]

S>> |
Gambar 21: Matriks A Berpangkat -10
= EHA » O b Users » 62806 » Documents » MATLAR -
> ZYymME =

A=[0, =z, 2: z, 0, z; z, 2, 0]:
AC{-10}*A~{-1}

ans =
[ -1365/(2048+%z~11), €83/ (2048%z~11), €83/ (2048%*z~11)]

[ &83/(2048%z~11), -1365/(2048*z~11), €83/ (20484%z"11)]
[ &83/(2048%z~11),  €83/(2048%z~11), -1365/(2048+%z~11)]

Jr o= |
Gambar 22: Matriks A Berpangkat -11
4a B 5 E b v Users v 628396 » Documents ¥ MATLAB hd
»> SYmMS =

A=[0, z, 2 2z, 0, 2! 2z, 2, 0]
A {-11}*a~{-1}

ans =

[ 2731/ (4096%z~12), -1365/(4096%z~12), -1365/(4096%z"~12)]

[ -1365/(2096*z~12), 2731/ (4096*z"~12), -1365/(4096%z~12)]

[ -1365/(4096%z~12), —1365/(4006%z~12), 2731/ (4096%z~12)]
fx =»

-

Gambar 23: Matriks A Berpangkat -12
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