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Ecnun He xBaTaeT MO3roB ,4T06bl MOPTUPOBATL HA MOBMKM yXXe AaBHO HanucaHHble NumPy
,SciPy 1 7.4.,T0 MOXHO HanmcaTb CBOW COBCTBEHHbIN MOAYNb MIS.py ,pelarowmin
npakTu4eckun nobble 3anayn NMHerRHoM anrebpbl 1 TeM cambiM ,XOTS 6bl OTHACTK onpaBaaTb
CBO€ Xasikoe CylleCcTBOBaHue...

Moaynb mls.py [eAcTBUTENbHO COYHKLUMOHANEH - 06 9TOM MOXHO CyanTb 0603peB ero
CoCTaB:

>>>import mls

>>>dir(mls)

['M," builtins__",' doc_',' file_ ', name_ ', ' package ', 'cond', 'det, 'eigenvv','gd’,
'gdc’, 'gt', 'inv', 'kA', 'mix’, 'mnr', 'mult’, 'mx’, 'norm’, 'replace’, 'solver', 'srt', 'st', 'sub’, 'sum’, 'tran’]

Cpenu aToro 6eccmbiCneHHOro Habopa HarMMeHoBaHMn 0CoH0ro BHUMAaHKS 3acnyXnBaroT
knacc M n doyHkumMK eigenvv,solver. Morosopum o Hux nogpobHee. CHavana nocMOTPUM Kak
paboTaTb ¢ knaccom M:

>>> from mls import*

>>> e=M([[1,0,0],[0,1,0],[0,0,1]]) #co3naHa en. maTpuua

>>> a=M([[2,-3,9],[3,-1,7],[5,0,2]]) # maTpuua co3naeTcs Kak BIOXEHHbIA Maccus no
ctonbuam

>>> b=M([[5,1,-1],[0,9,1],[7,0,3]])

>>> (a+b)*(a**2-a*b+b**2)

[[-73, 116, 406], [109, 630, 665], [152, 10, 390]]

>>> tran() # TpaHCNOHWpPOBaHWe Npea. MaTpuLbl

[[-73, 109, 152], [116, 630, 10], [406, 665, 390]]
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>>> det(a-3%e)

62

>>> c=M([[1+4},2-3},3],[9-4.5},6.8],2+4],[2,9},3-5]1])

>>> a*c-b*a

[[(-50-1j), (20-9j), (7+15))], [(-36+31.399999999999999j), (-21+6.7000000000000002j),
(68+15.100000000000001j)], [(-20+2j), (-11-9j), (23+53))]]

>>> det(_)

(41922.399999999994+24906.200000000004)

CDyHKLl,I/IFI eigenvv onpepensdet COOCTBEHHbIE Yyncna u BEKTOpPbI KBaApaTHbIX MaTpuL, Nnopsaakos
2,3,4.

>>> eigenvv(a)

eigenvalue= (7.1397902+0j)
eigenvector= [(0.800580284728583+0j), (-0.29506176607960644+0j), 1.0]

eigenvalue= (1.2053502+0j)
eigenvector= [(-0.7351167449927356+0j), 1.0, (-0.48316792512297457+0j)]

eigenvalue= (-5.3451405+0j)
eigenvector= [(-0.53098737261804496+0j), (-0.36660773520537138+0j), 1.0]

([(7.1397902000000002+0j), (1.2053502+0j), (-5.3451405000000003+0j)],
[[(0.800580284728583+0j), (-0.29506176607960644+0j), 1.0], [(-0.7351167449927356+0j), 1.0,
(-0.48316792512297457+0j)], [(-0.53098737261804496+0j), (-0.36660773520537138+0j), 1.0]])
>>> eigenvv(a-c)

eigenvalue= (2.7461883-1.7488979j)
eigenvector=[1.0, (-0.025776960513960057-0.095347314019651561j),
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(0.38748789462228034+0.59833818557634011j)]

eigenvalue= (3.4141302-10.582526j)

eigenvector= [(-0.79888176082178219-0.43755011457163828)), 1.0,

(0.39707013650005551-0.099214328021895337j)]

eigenvalue= (-7.1603186+6.5314239j)
eigenvector= [(-0.5107648357925445-0.24363014942593963j),
(-0.66954796666311345+0.063002584846649612j), 1.0]

[(2.7461883-1.7488979)), (3.4141301999999998-10.582526j),
-7.1603186000000001 +6.5314239000000001j)], [[1.0,
-0.025776960513960057-0.095347314019651561j),
0.38748789462228034+0.59833818557634011j)],
[(-0.79888176082178219-0.43755011457163828)), 1.0,
(0.39707013650005551-0.099214328021895337j)],
[(-0.5107648357925445-0.24363014942593963)),
(-0.66954796666311345+0.063002584846649612j), 1.0]])

(
(
(
(

N HakoHeL, ¢ NnomMowWwbio (PyHKLMM Solver MOXHO pewnTb Ntobyto nuHerHyo cnctemy AX=B.

MpuBOAMM COOTBETCTBYOWME NPUMEPHI.

>>> from mls import*

>>> a=M([[1-5.6},8,9+2.]],[2,3,0],[9.2-5},9,2.2+5.4]]])
>>> det(a)
(-54.279999999999973+8.6400000000000148j)
>>> inv(a)
[[(-0.072254985819114867-0.3099536307567643]),
(-1.2112276594786844+0.27146265700265593)),
(0.46796920722099689+0.18502678611623846)],
[(0.048169990546076576+0.20663575383784283)),
(1.1408184396524563-0.18097510466843714j),
(-0.31197947148066457-0.12335119074415898])],
[(0.21539056355446345-0.24206016084910537)),
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(-1.1309725889185192-0.37162128165541686),
(0.18553258425776106+0.33903834797323257))]]

>>>a*

[[(1+1.1102230246251565e-16j), -4.4408920985006262¢e-16j,
(3.3306690738754696e-16-4.4408920985006262¢e-16j)], [5.5511151231257827¢e-17j,
(1.0000000000000004+4.4408920985006262e-16j), (-1.1102230246251565€e-16+0j)],
[(-4.4408920985006262e-16-4.4408920985006262¢-16j),
(-2.2204460492503131e-16-4.4408920985006262¢-16j), (1.0000000000000004+0j)]]
>>> b=a[0]

>>> b

[(1-5.5999999999999996)), 8, (9+2))]

>>> solver(a,b)

Rang A=3

Rang A|B=3

X0=[(1-4.4408920985006262¢e-16j), 0],
(1.6653345369377348e-16+1.6653345369377348e-16)]

[[(1-4.4408920985006262e-16j), 0j, (1.6653345369377348e-16+1.6653345369377348e-16j)]]
>>> A=[[1,2],[2,3],[3,4],[3,5],[9,0]]

>>> B=[1,5]

>>> solver(A,B)

Rang A=2

Rang A|B=2

X0=[0.0, 0.0, 0.0, 1.0, -0.22222222222222232]

X1=[0.0, 0.0, 1.0, -0.79999999999999982, -0.066666666666666763]

X2=[0.0, 1.0, 0.0, -0.59999999999999964, -0.022222222222222338]

X3=[1.0, 0.0, 0.0, -0.39999999999999991, 0.022222222222222199]

[[0.0, 0.0, 0.0, 1.0, -0.22222222222222232], [0.0, 0.0, 1.0, -0.79999999999999982,
-0.066666666666666763], [0.0, 1.0, 0.0, -0.59999999999999964, -0.022222222222222338],
[1.0, 0.0, 0.0, -0.39999999999999991, 0.022222222222222199]]

B nocnegHeM npumepe pelleHa cuctemMa ypaBHeHWIA:

XA +2X2+3X3+3X4+9X5=1
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2X1 +3X2+4X3+5X4 =5

HaipeHo YacTHoe pelweHme X0 1 NocTpoeH 6asnc NnpocTpaHCcTBa peLeHnii 04HOPOOHO
cuctembl X1,X2.X3.
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