Mathematica 4.2

3aasarue No2

24 cenTsi6psa 2008 r.

AHHOTALMSA

Ha manHoM 3aHsTHE HEOOXOAMMO TIO3HAKOMHUTHCSI C CIIOKHOM CTPYKTYPOU JAHHBIX «CITHCOKY,
OCBOUTH OCOOCHHOCTH €T0 IPUMEHEHHUSI, PACCMOTPETh BCTPOSHHbIE (DYyHKIIMH, TpeTHA3HAYCHHEIC
Tt paboTHI cO crckaMu. Taxke He0OXOANMO PACCMOTPETh PEAIM3allMI0 OCHOBHBIX ONEpariii
JIUHEHHOW anreOphl.

OcHOBHBIE (l)yHKIII/II/I JJIA paﬁoTbl CO CIINCKaMH

3ananue Nel

Coznarh onHOMEpHBIN ciUCcOK co 3HaueHussiMu —10, —9.9, ..., 10. 3aganue BBINOJIHUTH HECKOJIbKU-
MU CTI0co0amu.

3aganne No2

Co3znath OTHOMEPHBINA CIUCOK ¢ H() 3HAYCHUSIMH, TIPEACTABISIONIMMHI COO0M TICEBIOCTyYaitHbIC TIe-
nbie yrcna B aunanasosne [0; 9).

3aganne Ne3

Co3parh CIMCOK 3HaueHHUH (GYHKIMHU sin(ry) MpH W3MEHEHHWH MepeMeHHol x B mpexenax [0, 7] ¢
marom (.5, a mepeMenHoit y B peaenax [0, 37| ¢ marom 0.2.

3ananue Ned

OcyuiecTBUTh BBIBOJ CIKCKA, MOMydeHHOTO B 3aganuu Ne3 B BUJE MATPUIIBI U B BHUJE TaOIUIIBI,
CTOJIOIIBI KOTOPOW BBIPOBHEHHI 110 JIEBOMY Kpato. B Tabmwuie CTpOKH JOKHBI HyMEpOBaThCs aBTOMa-
TUYECKH, & CTOJOIIBI JOJKHBI OBITH O3ariaBiieHbl cTpokamu “One”, “Two”, “Three”, ..., cooTBeT-
CTBEHHO.

3aganue Ne5

OrnpenenuTs KOJTUYECTBO JIEMEHTOB B OJTHOMEPHOM CITUCKE, TIOJydYeHHOM B 3aganum Nel u pazmep-
HOCTb CIHCKA, MOMy4eHHOTro B 3agannu Ne3. OnpenenuTs pa3Mepbl CIIUCKA MO KaXI0M U3 pa3Mep-
HOCTEI.

3aganue Ne6

Onpenenuts nojoxeHue yncia 1.0 B 0THOMEPHOM CIHCKE, 1oJlydeHHOM B 3axanuu Nel u nosnoxe-
Hue yncia () B Marpuile, Noay4eHHON B 3aganum Ne3.



3aganue Ne7

Co3nate CHKMCOK, U3 OAHOMEPHOIO CIIMCKA, MOJy4eHHOro B 3aganmm Nel, U3 KOTOPOTO ylajeHbI
nepsble 100 anemenToB. Co31aTh CIIMCOK, U3 MaTpPHULIbl, NI0Jy4eHHOW B 3amaHnuu Ne3, 13 KOTOpOH
yAaJIeHbl IB€ BEPXHUE CTPOKH.

3ananune Ne§

BcTaBuTh CTpOKY, COCTOSIIYIO M3 €IUHUIl MEKIY TPETbEW M 4ETBEPTOM CTPOKOM MAaTpPHIIBI, MOJIY-
yeHHOU B 3amaHum Ne3.

3aganue Ne9

[IpeoOpazoBaTh MaTpuiLy, MOIy4eHHYIO B 3aganun Ne3 B oHOMEpHBIN criucok. Jlo0aBUTh MmomyyeH-
HBIM CIIMCOK B HA4aJl0 OAHOMEPHOTO CIHUCKa, noiydeHHoro B 3aganuu Nel. B pesynbrare JOKeH
TAKXKE MOIYYUTHCS OXHOMEPHBIN CIMCOK. ONpenenuTh KOJIUYECTBO JIEMEHTOB B [IOJyUYEHHOM CITHC-
Ke.

3aganue Nel(

Cosnars crucok {{201}, {{4},6}}. Ilonyuuts npeBbIil 1 BTOPO 3JIEMEHTHI ITOTO CIHCKa. “BbiTa-
IIUATE Ka)KI0€ YHCIIO U3 ITOTO CIIMCKA.

3ananmne Nell

ITo crucky Ist = {a,b,c,d, e, f, g} mocTpoiite HOBBIH criicOK [st N ew, comepKamiuii KaKablii Tpe-
TUH dNIeMeHT criucka [st. 13 criucka /st ymanure KaKAablid TPETUN IIEMEHT.

3ananmne Nel2

U3 crmcka [st = {a,1,b,0,¢,0,0,d} UCKITIOUUTE BCE HYJIEBBIC HICMCHTBL.

3aganue Nel3

B cmucke (st = {3, —2, —5, 7} HaliiuTe NIEMEHT C MUHUMAJILHBIM a0COTIOTHBIM 3HAYCHUEM.

3ananue Nel4

HaiinuTe no3umuo nepBoro OTpULATEIbHOIO IEMEHTA B UUCIOBOM CIIUCKE [St.

3aganue NelS

Jansr matpunia m u cronber /. Kak BctaBuTh [ k—M cTOI01IIOM B Marpuiry?

3aganue Nel6

Kak ¢ momomisto ¢pynkiuu Table momyunts cnimcok:

{{0},{0,1},{0,1,4},{0,1,4,9},{0,1,4,9,16}}



3aganue Nel7

Coznate Tabnuily ¢ Tpems cToiaomamu: 3HaueHue nepemenHoil x (I cronben), 3HaYeHUS QyHKIMIA
sin(z) (II cronber) u cos(x) (III cronbery) B npenenax = € [0, 27| ¢ marom 0.1. Y3 310it Tabauis!
U3BIICYb J[BA MEPBBIX CTONONA (3HA4YEHHs x ¥ Sin(r)) U B 9TOM HOBOW TAaOJMIC HEOTPHIATEIHHBIC
3HAUEHHsI BO BTOPOM CTOJIOIE YBEIMYHUTH B JIBA Pa3a, a OTPULIATEIbHBIC — 3aHYJIHTb.

3aganue Nel8

Cosparb cnucok u3 ptNum KOOpAMHAT TOYEK Ha IUIOCKOCTH (X;,Y;). SHAYEHHS T; — ICEBIOCIY-

JajfHbIC BEIIECTBCHHbIC YnCIa U3 quanasona [0, 7], y; — MCeBIOCTyYailHbIe BEIIECTBEHHBIC YHCIIa

u3 muanasona [0, 4]. OnpenenuTh, CKOIBKO TOYCK HAXOIMUTCS O] KPHBOM, 33JaHHON ypaBHEHHEM
T

y = z%sin(x). Ucnonb3ys MOMydeHHbIE PE3YTIBTAThI OLCHATE 3HAYEHUE MHTErpaja / y(x) dz. Uc-
0

CJICA0BATh, KaK U3MCHACTCA PC3YyJIbTAT B 3dBUCUMOCTH U3MCHCHUA 3HAYCHUA ptNum

3aganue Nel9

3asmana tabmuna 3HadeHnit Gyukunn Buga: {{xy, f(z1)}, {xe, f(22)}, ..., {xn, f(x,)}}. [pu HEOO-
XOIMMOCTH OTCOPTUPOBATH €€ IO BO3PACTAHUIO 3HaYCHHUN 7;. C IOMOIIBIO TPOCTENIIEH Pa3HOCTHON
(bopMyibl HaliTH TPUOTMXKEHHOE 3HAUCHUE MTPOU3BOJHOM:

f’(m)zf(mi“)_f(mi), i=1,...,n—1
Tiv1 — T4

3aaqy pemuTh B IPEIANOI0KEHUH, YTO AIEMEHTBI TIEPBOTO CTOJIOIA TAOIHUIIBI PACTIONOKCHHUEBI HEPaB-
HoMepHO. CpaBHUTH C TOYHBIM, AaHATMTUYECKH MOTYYEHHBIM 3HaueHneM. HalTn MakcuManbHyto a-
COJIIOTHYIO OIIMOKY M COOTBETCTBYIOIIEE 3HAYCHUE T;.

3aganue Ne2(

[octpouts tabmuwy Gyukimu sin(x) Bunga {{z1, f(z1)}, {za, f(z2)}, ..., {zn, f(2n)}}. ycTb 24y =
0, Tend = 27, Tgtep = 0.4. 1 BHyTPEHHEN TOYKH X UHTEPBaNa [xbeg, Tend), TEKYIIEH MEKTY y3IaMH
TaOIMIIBI, C TOMOUIBIO JINHEHHON MHTEPIOJSAINN MOTYYUTh 3HAYCHHE (DYHKIINH.

dopmyna TUHEHHON MHTEpHOIALUHN B popme Jlarpanka numeer BUI:

T — T2 r — I
Yy = yl+ Y2,
xT1 — T2 To —T1

TAC X1, T, Y1 U Yo — 3aAAHHBIC TOUYKHU, 4 UHTCPIIOJIUPYCMOC 3HAYCHUC XL PACIIOJIOKCHO MCKAY T1 U
To.

3aganne Ne21l

[TpoBecTr MpOLEAYPY OTACICHUs KOpPHEW s 3afaHHOi (yHKuuu ofaHON mepemenHoit f(z). Ot-
JIEIbHO PaCCMOTPETh CIIydawu:

e “00bIuHBIX” KOpHE#i (B3aTh QyHKIMIO f (1) = sin(x)/x, x € [0, 9]);

e “HeoObIuHBIX” KOpHE# (B3sTh yHKIHUO f(2) = |sin(x)/x|, x € [0, 9]).

HauaJjo cekuuy 10MOJHUTEIbHBIX 3aJaHUH



3aganue No22

Haiinure cymmy otpuriarensHeix yncen B cmucke [ = {a,2, —1,b, ¢, —3}.

3amanue Ne23

Haiinure cpennee aprdmeTriaeckoe KBaapaToB 31eMeHToB crucka | = {—3,4, —7,0,11}.

3aganue No24

IIpeoOpasyiite uncnoBoii cnimcok | B T'rue, ecau B HEM €CTh MPOCTHIE yKcia, Wik B Flalse B mpo-
THUBHOM CITy4ae.

3aganue Ne25

(Cnyuaiinoe Omy>kaHue 1Mo JByXMepHo pemretke). [lomyunte ciucok m U3 aBaauaT map, mopox-
JA€MBIX IO CIICAYIOIIEMY 3aKOHY. DJIeMEHTaMHU ITIEPBOH MaphI SBISIOTCS CIIyYaliHO BHIOpAHHBIE YHCITA
u3 MHOKecTBa {—1, 1}. DrieMeHThI BTOPOM Maphl MONYYalOTCsl MPUOABICHHEM K TIEPBOM aHAIOTUY-
HOM ciyuaiiHoii mapsl U T.4. [locie Toro, Kak CIUCOK m OyJAeT MOITy4eH, BHIYUCIUTE BhIPAKEHUE:

Show[Graphics[{Line[m]}]]

3ananue Ne26

Mycts f(z,y) = v +3>, g(z,y) = 2% — y? —y. Honcuuraiite sxo6uan >tux Gpynkuumii B Touke (0, 0).

Saganue Ne27

Hana byakuus f(x,y, z) = xy + z. [loncunTaiite rpaiueHT 310l QYHKLHH, T.€. MOITYIUTE CIUCOK
€€ MepPBbIX YaCTHBIX MPOU3BOIHBIX, C MOMOILIbI0 pyHKIMI Outer u D.

3aganne Ne28
JlaHO BEKTOpPHOE I0JI€ ¥ B TPEXMEPHOM MPOCTPAHCTRBE:
U = {f(x7 y? Z)’ g<x7 y? Z)? h(‘r7 y7 Z)}'

[TomyuuTe BhIpakeHue AJIs1 JUBUPTEHIIMH 3TOTO BEKTOPHOT'O MOJIs ¢ oMolbio GpyHkuuii Inner u D.

3aganue Ne29

JIaHbI CIIMCOK MEepeMeHHbIX | = {x,y, z} u cnucok ux 3uadenuit m = {1,2, 3}. [lony4ute crmcox
noncranoBok r = {z — 1,y — 2,z — 3}.

3ananue Ne30

Hanbl marpuna m = {{1,2},{3,4}}, cnucok HensBectHbIX | = {z,y} U COMCOK MpaBbIX yacTeil
nuHe#Ho# cuctemsl ypaBHeHuit r = {0, 1}. ITonyuure TUHEHHYIO CHCTEMy aireOpanyeckux ypas-
HEHUI ¢ JaHHOM MaTpule KOAPPHUIIMEHTOB U CIIUCKOM IPaBbIX YacTeH.

KOHCI[ CEKIIMH JTONOJHHUTEJIbHbBIX 3aJJaHUH



Onepanum JuHeHON ajaredpbl
3aganne Ne31l

Juga z = 0,0.1...3.0 BBIYUCIUTH (QYHKIHIO

—_ === O
8 8 8 8 O~
88 8 O&8
8 8 O&8 8
8 O8 8 8
OK8 8 8 8 ~

3ameuanue: Marpuily NOJyYUTh C IOMOILBIO BHIYMCICHUI.

3aganue Ne32

Juga z = 0,0.2...3.0 BBIYUCIUTH (QYHKIHIO

2t 22 0 0 0

1 1 2z 22 0 0
flx)=— 0 1 2z 22 0
A g 1 2p 2

0O 0 0 1 2z

PG3YTBT3T npeaACTaBUThL B BUAC Ta6J'II/IHBI C 3arojJiOBKaMu.
3ameuanme: ManI/II_[y INOJIYYUTH C IIOMOLIbBIO BBIUMCIICHHI.

3aganue Ne33

Hna z =0,1.0...5.0 BBIUUCIUTH 3HAYEHUE ONPEAECTUTENS

1 2 3 4 )
4 7 6 7 8
259 10 11
59 1 1 1
912 3 4+n

PGSYTI)TaT BBIYUCJICHUA NPCACTABUTh B BU/IC TaﬁJ'II/IIIBI C 3arojioBKaMu.

3aganue Ne34

C TounocThI0 107! TaGMMYIHBEIM METOIOM JIOKAIU30BaTh KOPEHb YPAaBHEHUS

3—2z 2—x 1
2—x T 3r—2|=0
1 1 4r — 3

Ha uHTepBane 0 < z < 2.



3aganue Ne35

Husn=1,2,...,6 Berunciuts A", rjie
4 3 -3 00
23 =200
A=14 4 -3 0 0
00 0 11
00 0 01
3ananue Ne36

s a = 0;0.1; 0.2 Beraucauts A~L, ecnn:

24 32 9 12
40 56 15 21
15 20 6 8
25 35 10 14+a

3apanue Ne37

Pemnth cuctemMy MMHEHHBIX aaredpanyeckux ypaBHEeHHUH (IByMsl criocobamMu ¢ IPOBEPKOH):

2 —y 4+ z =95
r + 3y — 2z =
r 4+ 2y + 3z = 10

J

3amanne Ne38

Pemuth cucreMy MMHEHHBIX anreOpandecKux ypaBHEHHH (IByMs CITIOCOOaMH C TIPOBEPKOWA):

I
—_

10z + vy + =z
2 4+ 10y + =z
3r + by + 16z = 3

I
S

3amanue Ne39

Husin = 0,1, 2 pemTh cUCTEMY JIMHEHHBIX allre0pandeckux ypaBHEHUH (¢ MPOBEPKOM):

ry + x93 — 6x3 — 4dxy = 6—n
3v1, — xy — 6x3 — 4dxy = 24n?
2%1 + 3.772 + 91’3 + 2[1)4 = 6

31’1 + 21’2 + 31’3 + 8[E4 = -7

3aganue Ned(

Haiiti co6cTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MAaTPUIIbl M HETIOCPEICTBEHHBIM YMHOXKe-
HHEM MPOBEPUTH paBEHCTBO Ax = \z:

—147,0 3845 97,6 —40,7
3845 50,6 12,0 27,0
97,6 12,0 157,6 —108,6
—40,7 27,0 —108,6 —136,9



3aganue Ne4l

Jsin = 0, 1, 2,3 HaliTh cOOCTBEHHBIC BEKTOPBI U COOCTBEHHBIC 3HAUCHUS CHMMETPUYHON MaTpPHUIIbI
Y HETOCPEACTBEHHBIM YMHOKEHUEM MPOBEPUTH PABEHCTBO Ax = Ax:

11+n 2 =8
2 2 10
-8 10 5

3aganue Neq42

Brruucnuth KOMIUIEKCHBIE COOCTBEHHBIE 3HAYEHUSI M COOCTBEHHBIE BEKTOPHI MATPHUIIBI U HEMOCPE/I-
CTBEHHBIM YMHOXXCHHUEM TIPOBEPUTH PaBEHCTBO Ax = Ax:

2 =3 2
5 -3 3
-1 0 =2

3ananue Ne43

[TycTh 3a7aHa HEKOTOpasi KBaIpaTHast Marpuma A:

1 8 3 5
2 =7 15 -4
3 11 -2 9
-6 4 12 =5

[TocTpouTh CAEAYIONIYIO0 MATPHUILY U HAUTH €€ ONPEACIUTENb.

A —-A
3A  A?



