Metoa XaycxoJaepa (MeTO OTPAKeHMIH):
QR - pa3zno:kenue
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Ax =b, det(A) #0
a1 - Qqn X1 bl
Az( ) =<> b=(>
Api - Qpn Xn b,
Ilyctes A = QR:

Q — oproronanbHas Matpuna (QTQ = E, Q71 = QT)

R — BepxHss TpeyroJibHasi MaTpULa:

rll r12 es rln
rR=|0 T2 . 7|
0 0 . Ty

Torga CJIAY MOXHO NpeCTaBUTh B BUJIE:
QRx=0»b
Rx =QTb
Marpuia Q ctpoutcs kak npousseaeHue Q; - Mmarpuil Xaycxosjaepa.
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IIpumep: Haiitu pemenne CJIAY Ax = b,rae

3 1 1 5
A=|1 5 1|b=l 7
1 1 7 9
1. llyctbQ = Qo =EuR =Ry, =A:
1 0 O 3 1 1
Q=0 1 0| R:==|1 5 1
0 0 1 1 1 7
_ On-aizy) _ _
2. CTpouM BEKTOp Wy == rAe o = lyvillz, p1 = I(y1 — a121)|l, . B kadectBe
1

Z, BeIOMpaeM opT e;: z; = e; = (1,0,0)T € R3, B kauecTBe BekTOpa y; — MNEpBBIii

cTonber MaTpuibl R:



al :=3.316624790
pl :=1.4492243641488174C

-0.21847879312985
wl :=| 0.690024281200000
0.690024281200000

BekTop W, mpecTaBisieT co00ii BEKTOp SAMHUYHON JUTHHBL, T.K. ||wy ||,:

Norm_2 w1 := 1.0000000001693145¢
3. Ctpoum MaTpuily oTpaxkenuii Q; = E — 2w w; T:

0.904534033905048 0.301511344373738 0.30151134437373
Q1 :=/0.301511344373738 0.0477329827088468 -0.95226701729115
0.301511344373738 -0.952267017291153 0.047732982708846

4. TIpeobpasyem matpuny R : Ry = QiR = Q;R, = Q,A:
3.31662479046262 2.71360210014748
R1 :={-0.14610928023017810°®
-0.14610928023017810°

3.31662478889495
-0.412090759373181 -6.31662479395549

-4.41209075937318 -0.31662479395548

3aMeTuM, 4TO y MaTpullbl R; B IEpBOM CTOJOLIE BCE 3JIEMEHTHI HyJIEBbIE, KpOME 1-TO 3nemeHTa:

3.31662479046262 2.71360210014748
RI = ||-0.146109280230178 10°%| -0.412090759373181
-0.146109280230178 10°°| -4.41209075937318

3.31662478889495
-6.31662479395549
-0.316624793955487




[IpoBepum , uto Mmatpunbl Q = Q1Qou R = R, neficTBuTENbHO, sBIsIOTCs QR - pa3noxenue
MaTpuIbl A:

2.99999999978556 0.999999998839448 0.99999999843104
Q1R1 :=| 1.00000000067726 5.00000000366539 1.00000000495525
1.00000000067726 1.00000000366539 7.00000000495525

5. Ha Bropom 1mare nonoxum z, = e; = (1,0)T € R?, B kauecTBe BekTOpa y, — MEPBHIii
cTonber moaMatpuibl Ry (2 .. 3, 2..3) (paccMmarpuBaemasi HOaMaTpUIla BbIIEICHA 3eJIEHBIM

I[BETOM, a CTOJIOCI] Y, — KEITHIM):

3.31662479046262 2.71360210014748 3.31662478889495
-0.146109280230178 107 || -0.412090759373181 -6.31662479395549
|0.146109280230178 10 1| -4.41209075937318 -0.316624793955487

RI

_ [-0.41209075937318ﬂ

-4.41209075937318
1
72 =
o
Crpoum BekTOp W, = D2t22) e ay = |y2llz, p2 = (2 — azz)|l2:

o2 :=4.431293678
p2 :=6.5517110495758999(

5. -0.73925489064387
| -0.67342572409970

Bekrop w; mpeacrapiasier co0oi BEKTOpP €AMHUYHON JTHHBL, T.K. ||W,||,:
Norm_2_ w2 :=0.99999999961004494

6. CTpouM MoJAMATPHILy MaTpHIBI oTpaxkeHuii Q, (2..3,2..3) = E — 2w,w,:

02 23 = -0.0929955866817658 -0.99566652005219
=77 7| -0.995666520052190 0.092995588241586



7. IlpeoOpaszyem noamatpuiy R, (2 .. 3, 2..3): R, (2..3,2..3) = Q,(2..3,2..3)R;(2 .. 3,
2..3):

R2 23 __{ 4.43129367447356 0.90267093532238(]

-0.32124156112978110®%  6.25980711810728

8. Marpuua orpaxkenuii @, u matpuna R, Ha 2-M mare GopMUPYIOTCS CIEIYIOLIM 00pa3oM:

1 0 0
Q2 :=|0 -0.0929955866817658 -0.99566652005219
0 -0.995666520052190 0.092995588241586
3.31662479046262 2.71360210014748 3.3166247888949
R2 :=|-0.14610928023017810° 4.43129367447356 0.90267093532238
-0.14610928023017810° -0.32124156112978110° 6.25980711810728

3amMeTuM, 4TO y MaTpullbl R, BO BTOPOM CTOJIOIE TOJIBKO MEPBBIC 2 dJIEeMEHTa HE paBHHI 0:

1 0 0
2 = |0 | -0.0929955866817658  -0.995666520052190
0] -0.995666520052190 0.0929955882415860

i

[ 3.316624790462612 2.71360210014748 3.31662478889495
R2 = ]-0.146109280230178 108 4.43129367447356 0.902670935322380
-0.146109280230178 107%|] -0.321241561129781 10| 6.25980711810728

B marpurie Q, 3eeHbIM IBETOM BBIJIEICHA ToaMatpuia Q, (2..3, 2..3).
[IpoBepum , uto Matpuibl Q = Q,Q;Qou R = R,, neiictButensHo, sBisitorcsa QR - paznoxenue

MaTpUIbl A:

0.904534033905048 -0.328243975370101 -0.27216552617731
Q :=]0.301511344373738 0.943701430535681 -0.13608276422148
0.301511344373738 0.0410304971652571 0.952579344072295

3.31662479046262 2.71360210014748 3.3166247888949
R :=|-0.14610928023017810° 4.43129367447356 0.90267093532238
-0.14610928023017810° -0.32124156112978110° 6.25980711810728



3.00000000154389 1.00000000319233 1.0000000049192
QR :=]0.999999998175645 4.99999999747243 0.99999999572435
0.999999997903895 0.999999996799692 6.99999999472160

3 1 1
A=l1 5 1
1 1 7

9. lanee crneayet paccMoTpeTh Moauduimpoannyio CJIAY:
Rx =y,
— NT
y=0Q"Db.
R — mpaBasi TpeyrojibHasi MaTpHUIla, IOATOMY C IOMOIIIBbI0 0OPATHOTO X018 MOYKHO JIETKO HAWTH

BEKTOD X!
9.3468516795050
y :=|5.3339646113865
6.2598071162137

X, :=0.99999999969751C
X, :=1.00000000042057

X, :=0.99999999923531¢

Pemenue CJIAY Ax = b :
0.99999999923531
X :=| 1.00000000042057
0.99999999969751



