1 TloamHOMBI

B MATLAB upejcrniiennl ciejyonue pyHKIUNA Jjist pabOThI ¢ ITOJIMHOMAMU:
poly, polyeig, polyfit, residue, roots, polyval, polyvalm, conv, deconv, polyint,

polyder. Paccmorpum HEKOTOpBIE U3 HUX.

1.1 Pyukius poly

Jlau BeKTOp KOpHE{i TOJIMHOMA, BTOPOii crenenn r = (2, 3].

Torma ero MOYKHO IIPEJICTABUTH B BHUJE BhIpakenus y = (x — 2)(z — 3).

Ecan pacKpeITh CKOOKHI, TO HOJYIHM HOJHHOM Yy = &2 — 5T + 6.

Komana poly(r) Bossparut Bektop [1, —5, 6], To €cThb 10 3a[aHHBIM KOPHSIM I10-
JINHOMA OIPEJIEJINT U 3AINIIET BEKTOp KO(PDUINEHTOB MOJNHOMA, HAYNHAS CO

CTaplileil CTerneHu.

1.2 @Pyukiusa roots

Oyuxiyst 70ots(r) BOZBpATUT KOPHE TOJMHOMA, B KAYECTBE BXOJHOTO apryMeHTa
HYZKHO 33J1aTh BeKTOP KO3 (DUINEHTOB MOIMHOMA, HAYMHAA CO CTAPIICH CTEIeHN.
Tax juist mosioMa y = x° — 5x + 6 — BexTop Koadduimentos r = [1, —5,6] u

KOMaH/1a 700ts(T) BO3BpaTUT BEKTOp KopHeit [2, 3].

1.3 Pymukius polyval

Oyuxnus polyval Bo3BpalaeT 3HAUEHNS TOJTMHOMA B 38/[aHHOIT TouKe. B KadecTBe
apryMeHTOB HYZKHO 3a/IaTh BEKTOP KOI(PPUIEHTOB MOJUHOMA W TOUYKY, B KOTOPOit
HE0OXOUMO BBIUCJIUTE 3Hadenye. s nommnoma y = x2 — 5z + 6 3Hauenue B

touke = () paBrHo 6 u Komana polyval([l, —5,6],0) BosBparuT 3HakYCHUE 6.

1.4 @Pyukius polyder

OyukIius polyder BbIYUCISET NPOU3BOAHYIO OT MOJUHOMA I0 €ro KodduiimeH-

TaM, 3aJaHHBIM B BHUJI€ BEKTOpa, HaUMHasg CO cTapiieil crenenn. s moamnoma



y = 22 — 5z + 6 mepBas IPomM3BOJAHAA 3TO 2T — 5, COOTBETCTBEHHO KOMAHJIA

polyder([1,—5,6]) BosBparut BekTOp [2, —5).

1.5 @yukmusa polyint

DOyukius polyint BeIYUC/sIET UHTErpajl OT IIOJUHOMA M0 ero KodgduineHTaM,
3aJIaHHBIM B BHJIE BEKTOpaA, HAYMHAS CO CTapIleil CTerneHu.

Tt mosmHOMa Yy = 24 — b5 HeolpejleJIeHHbIil HHTerpal — 3To T2 — bx + const,
coorBercTBeHHO KOMana polyder([2, —5],6) Boseparut BekTop [1, —5,6], rae 6
— 910 KOHCTaHTa nHTerpuposanus. Komana polyder([2, —5]) Bo3BpaTuT BEKTOD

[1, —5], mojpasymMeBaercs, 9T0 KOHCTAHTA WHTEIPUPOBAHUST DABHA HYJTIO.

1.6 @Pyukiusa conv

DOYHKIIA CONY BBIYNUCISICT MPOM3BEACHIA MOJTUHOMOB, 33/ JaHHBIX BEKTOPAMU KO-
s dunuenToB, HaUMHaA co cTapiieil crenenn. [Iponsseienne MoJanHOMOB & — 2 1
x — 3 jgator nojmnoM x? — 5z + 6, coorsercrienno Komana conv([1, —2],[1, —3])

BO3BpATHUT pe3y/brar [1, —5, 6].

1.7 @Pyukius deconv

Oynxuus deconv peansyer jieeHue oJuHoMoB. Jacthoe nomHoMoB z2 — 51 46
1 £—3 — 970 nosmuoM £ —2. CooTBercTBeHHO KOMaH 1 [¢, | = deconv([1, =5, 6], [1, —3])

BO3BpaTUT pesyibrar ¢ = [1, —2] — yvacrnoe, r = [0, 0, 0] — ocrarok.

1.8 ®@ynkius polyfit

OyukIus poly fit BHIIOJIHIET BblUNC/IeHNe KOIMMUIIUEHTOB allllPOKCUMUPYIOIIETO
oJImHOMa. BXoJ/iHbIe IapaMeTpbl — BEKTOpa T U Y, COJeprKalllie KOOPIMHATHI
TOYEK, OJIM3KO K KOTOPBIM HY2KHO IIPOBECTU AIIPOKCUMUPYIOILYIO0 KPUBYIO; 1 —
CTEIeHb AIlIPOKCUMUIPYIONIErO OJINHOMA.

Paccmorpum npumep. IIyers 3a1aHbl KOOPIMHATEI TOUEK B BHJE BEKTOPOB
r=10.1,1.5,24,3.6| u y = [-4.5,-2.6,0.7,5.8].
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HeobxouMo 1ocTpouTh aIlmpoOKCUMAaIMOHHBIN TOJTMHOM BTOPOI CTEIEHU U OTOO-
pPa3UTh MOJIYUCHHBIN PE3YIbTAT IpadIecK.
[Tocsie 3asanus Bekropos xp = [0.1,1.5,2.4,3.6];, yp = [—4.5,—2.6,0.7,5.8];
koManja 7 = poly fit(xp, yp,2) BoBpaTUT KOhDMUIUEHTH! AITPOKCHMUPYOIIETO
IOJINHOMA B BEKTOpE T, HaUWHAasi CO cTaplieil cTereHn.
st ipejicTaBiieHns: pe3yJsibTara B I'padrIecKoM BUJIe HYZKHO BBIIOJTHUTH KOMaH-
JIBL:

x=linspace(min(xp),max(xp));

y=polyval(r,x);

plot (xp,yp,'o', MarkerFaceColor=[0 0.6 0], MarkerSize=16)

hold on

plot(x,y,"'—b' LineWidth=3)
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a) TOYKHU, COEIMHEHHBIE TIPAMBIMU b) anmpokcuMupyromnias Kpubast

Puc. 1: I'paduyeckoe orobpazkenue pereHus.

2 3agaHue

JaHbl KOOpAMHATHI TOUYEK UCKOMOIT 3aBucuMocTn. Vcmosb3yiist komany poly fit
HaiiuTe npudnzKeHne (PyHKINKT MHOIOYJIeHAMI TPEeTheil, 1eTBepToil U IsITOil cTe-
neneit. jis1 Karxk10ro mpubJIMKeHnsT OIpeenTe BeJIUUYNHY MaKCHMAaJIbHOM I10-
I'PEIIHOCTH U IOCTPOiiTe IrpapuKil, ¢ TOMOIIBIO KOTOPHIX MOXKHO OIIPEIe/INThH Hau-
Jiydinee npub/mzKeHne. BuIoIHITe NHTEPIIOJISIIIIO ¢ IIOMOIIBI0 KOMaH/IbI tnterpl.
CpaBHuTe pe3yabraTbl HHTEPIOIIINN 1 arrmpokcuMaliun. OdopMuTe pelieHne ¢

IIOMOIIBIO (DYHKIIMIA.



3a/laHHbIE KOOP/IMHATHI

1 | X-[0.101,1.501,2.401,3.601,4.401,5.101,6.301,7.01,8.301,9.01,10.201]
Y—[1.034,1.887,1.170,-0.011,0.070,0.752,1.870,1.761,0.402,-0.069,0.593]

2 | X=[0.102,2.402,3.602,4.402,5.102,6.502,7.02,8.302,9.02,10.02]
Y=[0.022,0.625,-3.321,-3.696,-0.807,6.503,5.919,-4.241, -8.877,-5.162]

3| X=[0.103,2.403,3.603,4.403,5.103,6.503,7.03,8.303,9.03,10.03]
Y=[0.157,-1.286,-3.529, -2.945-0.554,5.964,7.077,3.144, -2.38,-9.192)

4 | X=[0.104,3.604,6.504,7.204,9.04,10.04,11.504,12.04]
Y=[0.116,0.821,-6.403,-5.684,3.676, 9.199,8.97,5.658]

5 | X=[0.105,2.405,4.405,6.505,7.205,8.305,9.05,10.05,11.05,14.105]
Y=[0.898,0.027,-0.977,-0.823, -0.479,0.167,0.558,0.868,0.84,-0.671]

6 | X=[0.106,3.106,5.106,6.506, 7.206,8.306,9.206,11.106,12.306,14.500]
Y=[-0.107,-1.002, -0.12,0.646,0.88,0.919,0.64, -0.415,-0.935,-0.704]

7 | X=[0.107,2.407,3.607,4.407,6.507,7.207,9.207,11.207,12.407,15.707]
Y[ -0.149,-1.029,-1.069, -0.90,0.016, 0.35,0.89,0.53, -0.017,-1.096]

8 | X=[0.108,2.408,3.608,5.108,6.508, 8.308,9.208,11.908,12.408)]
Y—[-0.079,-0.97,-1.48, -1.21,0.214,2.74,3.584,1.462, 0.315|

9 | X=[0.109,2.409,3.609,4.409,5.109, 6.509,7.209,8.309,9.209,10.09,12.309)]
Y—[-0.076,-2.243,-5.144,-6.342,-5.859, 1.84,9.21,23.35,33.649,38.415,7.7]

10 | X—[0.110,2.410,3.610,4.410,5.110, 6.510,7.210,8.310,9.210,10.510,12.510]
Y—[-0.043,-1.7,-2.1,-1.76,-1.268, 0.275,1.129,2.239,2.73,2.425, 0.08]

11 | X—[0.111,2.411,4.411,6.511, 7.211,8.311,9.211,10.511,12.511,14.211]
Y=[-0.101,-1.42,-1.45,0.15,0.82, 1.69,2.06,1.84,-0.005,-1.856]

12 | X—[0.112,3.612,4.412,5.112,8.312,9.212,12.612,13.312,15.212]
Y—[0.038,1.626,1.399,0.987,-1.695, -2.024,0.041,0.786,2.164]

13 | X=[0.113,1.513,3.613,4.413,6.513,9.213,12.613,14.513,15.213,17.413,19.2)
Y=[-0.014,1.377,8.419,12.174,21.74,24.55, -0.58,-26.67,-37.07,-66.4,-79.9]

14 | X—[0.114,2.414,4.414,6.514,8.314,10.514,12.614,14.14,15.14,17.14,19.14]
Y—[0.14,4.03,0.598, -11.2,-22.72,-27.42, -14.13,11.4,22.2,51.5,53.4|

15 | X=[0.115,2.415,4.415,6.515,8.315,10.515,12.615,14.515,15.215,17.915]
Y-

0.043,7.969,-12.4,-105.03,-189.6, -125.73,209.2,598.55,698.26,479.83|




KoopaunaTbl ICKOMOIT 3aBUCIMOCTI

16 | X—[0.116,2.416,3.616,4.416,5.116,6.516, 7.216,8.316,9.216,10.516,11.416]
Y—[2.28,-0.288-1.897,-2.3,-2.093, -0.358,0.75,2.047,2.256,1.07,-0.327]

17 | X—[0.117,2.417,4.417,6.517,8.317,10.517,13.417|
Y=[0.173,0.183,-0.132,-0.379,-0.202, 0.18,-0.037]

18 | X=[0.118,4.418,8.318,12.218,14.118,16.518, 18.118,20.918]
Y—[-0.2434,-0.0761,0.1772,0.2009,0.1005,-0.0884,-0.2161,-0.3587]

19 | X=[0.119,4.419,6.519,8.319,10.519,12.219,14.119,16.919,18.719,20.919)]
Y—[-0.188,-0.02,0.129,0.23, 0.28,0.256,0.155,-0.06,-0.21, -0.3)|

20 | X=[0.120,3.620,7.220,10.520,13.120,15.320,17.920,19.820,21.720,23.420)
Y—[-0.169,-0.20,-0.1, 0.02, 0.09, 0.1,0.07,0.003,-0.08,-0.16]

21 | X—[0.121,3.621,6.521,9.221,12.221,15.021,17.921, 19.521]
Y—[-0.1882,-0.14,-0.013,0.088,0.112,0.03,-0.118, -0.198]

22 | X—[0.122,3.622,6.522,9.222,12.222,17.922,21.122,23.422,25.822]
Y —[-0.024,0.2045,0.286,0.2013,-0.034,-0.433, -0.39,-0.227,0.012)

23 | X—[0.123,3.623,6.523,9.223,12.223,15.923,18.123,22.023]
Y —[0.062,0.09,-0.113,-0.319,-0.43, -0.304,-0.115,0.247]

24 | X—[0.124,3.624,4.424,7.224,10.524,13.324,17.524]
Y—[-0.012,0.119,-0.034,-0.826,-0.822, 0.574,1.238]

25 | X—[0.125,3.625,6.525,9.225,12.425,17.225|
Y —[-0.058,-0.575,-0.293,0.919,0.093,-0.547]

26 | X—[0.126,3.626,6.526,9.226,12.426,15.326,18.226]
Y —[-0.035,-0.553,-0.269,0.943,0.115, -1.578,0.565]

27 | X—[0.127,3.627,6.527,7.227,8.327,9.227,10.527,11.427,12.427]
Y—[-0.018,-13.267,49.841,37.314,-39.078 -104.28-63.36,69.6326,196.73]

28 | X—[0.128,2.428,4.428,6.528,8.328,10.528,12.428)]
Y=[0.534,-0.287,-0.151,0.0115,-0.149,-0.14,-0.04]

29 | X—[0.129,1.529,2.429,3.629,5.129,6.529,8.329,10.529,12.429)
Y—[-0.282,-0.056,-0.208,-0.453,-0.499,-0.336,-0.279,-0.434,-0.374]

30 | X=[0.130,2.430,3.630,4.430,6.530,8.330,10.530,12.430]
Y=

0.598,-0.22,-0.204,-0.084,0.077,-0.083,-0.0736,0.025]




KoopaunaTbl HCKOMOIT 3aBUCIMOCTH

31 | X—[0.131,1.531,2.31,3.631,4.31,5.31,8.31,9.31,12.431]
Y=[0.417,-0.206,-0.385,-0.384,-0.284,-0.138,-0.262,-0.305,-0.155]

32 | X—[0.132,2.32,4.32,6.532,9.232,12.32)]
Y=[0.135,-0.565,-0.456,-0.242,-0.49,-0.302)

33 | X=[0.133,1.533,2.433,3.33,4.433,5.133,6.533]
Y—[-0.013,-0.607,-0.51,-0.449,-0.286,-0.2,-0.306]

34 | X—[0.134,1.534,2.434,3.634,4.34,5.34,6.534,7.134,8.434,9.334]
Y —[-0.305,-0.386,-0.432,-0.43,-0.404,-0.364,-0.354,-0.366,-0.405,-0.416]

35 | X—[0.135,1.35,2.35,3.635,4.435,5.35,6.35,7.35,8.435,.35,11.435)
Y—[-0.03,-0.16,-0.28,-0.28,-0.2,-0.15,-0.12,-0.16,-0.23,-0.25,-0.18|

36 | X—[0.136,1.36,2.36,3.636,4.36,5.36,6.36,7.36,8.36,9.36,11.36]
Y—[0.109,-0.19,-0.06,-0.09,-0.07,-0.13,-0.12,-0.04,-0.12,-0.11,-0.08)

37 | X=[0.137,1.37,2.37,3.37,4.437,5.37,6.537,7.37,8.37,9.37]
Y—[-0.22,-0.479,-0.45,-0.318,-0.28,-0.35,-0.44,-0.42,-0.35,-0.31]

38 | X—[0.138,2.38,6.538,11.38,13.38,15.38,19.38,23.38,25.3)
Y—[-0.15,-0.34,-0.27,-0.26,-0.25,-0.3,-0.25,-0.276,-0.25|

30 | X—[0.139,2.39,3.39,4.39,5.139,7.39,9.39,13.39,17.39,21.539)]
Y [-0.133,-0.2,-0.26,-0.31,-0.34,-0.35,-0.30,-0.26,-0.33,-0.28)

40 | X—[0.140, 1.540, 4.40, 7.140,11.40,17.40,21.540]
Y—[-0.356,-0.21,-0.2017,-0.32,-0.239,-0.286,-0.261]

41 | X—[0.141,2.41,4.41,6.541,8.41,11.41,15.641,19.41,21.5|
Y—[-0.253,-0.35,-0.37,-0.30,-0.24,-0.25 -0.32,-0.263,-0.259]

42 | X—[0.142,2.42,4.42,5.142,7.42,9.42,11.42,13.42,16.42)
Y —[-0.065,0.15,0.26,0.27,0.16,0.002,-0.13,-0.16,-0.04]

43 | X=[0.143,2.43,4.43,6.543,8.43,10.43,12.43,14.43]
Y=[0.15,0.06,-0.07,-0.09,-0.015,0.05,0.0089,-0.065]

44 | X—[0.144,2.44,4.44,6.544,8.44,10.44,12.44,14.144]
Y—[-0.28,-0.18,-0.04,-0.046,-0.15,-0.178,-0.098,-0.05]

45 | X=[0.145,2.45,4.45,6.45,8.45,10.45,12.45,14.45)
Y-

0.74,-0.67,0.09,-0.10,-0.71,-0.13,-0.61,-0.27]




3a/laHHbIE KOOD/IMHATHI

46 | X—[0.146,2.46,4.46,6.546,8.46,10.46,12.46,14.46,17.46)
Y=[0.0042,-0.38,-0.38,-0.26,-0.23,-0.26 -0.29,-0.295,-0.273)

A7 | X—[0.147,2.47,4.47,6.547,8.47,10.347,12.47,14.47,17.47]
Y—[-0.39,-0.43,-0.36,-0.35,-0.37,-0.39,-0.38,-0.37,-0.37]

48 | X=[0.148,2.48,4.48,6.548,8.48,10.48,11.48,13.48,14.148,17.48)
Y—[-0.03,0.44,-0.44,-0.72,-0.24,0.22,0.24,-0.06,-0.2,-0.46]

49 | X—[0.149,2.49,4.449,6.549.8.449,9.149)]
Y—[-0.812,0.334,0.579,-0.716,-0.731,-0.443]

50 | X=[0.150,2.450,3.650,4.450,5.50,6.50,7.50,9.50]
Y—[-0.853,0.293,0.654,0.236,-0.541,-1.020,-1.031,-0.181]




CIINCOK UCITOJIB3OBAHHBIX NCTOYHNKOB
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