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MathCAD 7 sHddz (L mMod3r - f s 2dzv todz’ n BOIs j d3C
fsLotsdzv j Is ftcso SHJIs! tcOL dzd ydz j o yd mdz,
sBtsL dzZOyJ ded W = . R sdzt L W Ma tshhCJAJD , L QistsOy

Mddgo sdz! desd3z d ydmdzj dedetsds o dH § :
THtesmisi2hdi ©WOMUIl" § MathCADe 3 @O d3.d dzof )
COdz' Ckdzv Iststg;
fTtejhjdedy daj dzddzj 2dzr » EkEZteOQoadzj dzd?2 d MmdMmls
Ttejghjdedj LOHOY dzddzj 2 des? OdzGg jBtGT ;
Tteihjddy LOHOU BGYflsdddL Oydd, 9 Istd3
IjtsGtQGd3d3qtsisa®dchW;
THdWWjted dzydqteso Odedy d dadzlsjctcdtetse Odzd J ;
] H@'L{Cf sBtOBBISEC O 1 Sy Jj tod d3d dzls O dzr dz'
ftosCMd BOYdw, d&BjlstsH dOddjdz hdar €90
HOYd d30Isj BOIsdud M2 MisOldmisdcd d
ZOdziser j tOMmyjlsr ;
jhjdedj BB C datiog jdaigdirOz! vz VoW jz tc O o dzj dzd 2
jhjdedj HdWW jtejdydOdz dzf = EkZtcOo dzj dzd 2
sdzj BatEA@ADH Bj HEsMisOQoadzw jIs h qetsSdj oL 3
Clsdteso Odzd ¥ tOLdzdydzr = OV S 59 .
$dls B3OIsj BOIsdUMhCADY B L al dvzj dzd'@ B d3) dadzd @
ff Htelzeddd ¢ ExtekMatighdagumndid H ts.
Mat hCAD Wwodzw jlsfqWw dHj Odz! dz" &3 d deflstclz d3j dzls
BOIsj BOIsdyjMedr tOMmyJ stse .

1. losH d wjJHOCIdseo Odzdy ®&OIsj @3ZOIsd y
]l sidzy IMaiGAD&E® + CtcOdzj W o ddptsj Idffiied disshy dptsipddzts
) odHJ CtcOMdzts G 5 fjtoj Ctej Misdw ZCOLT™ 90O,
BOIsj BOIduUd MEsd o' teOyJddd ddzd IsjSMmls. sk
Y, ¢, Y, Z ddd f fsBshi s & hdg. 1 orBtO
d313>|dz15 9 0 J MqJ MEOEs) dsd'lstc Oy § decfy s fga@py Olsb s L
fswodls!: qw tojLbkd O or" ydidzj dzed?2 ( M. ted f
2 + 3-sin(1) = 4.524,4

t dm. 1.1. ltddjte or ydmdzj dzd MathBADklg dizO Is d
1 tod 9 9tSHJ BOIsj BOIsd yd MS dna 9" BOY jo @t tc 'd3
hdzBXJdZqudBdeddeBMA/d%dJWdZJ dzcbs L o § o Cffly did
dL e dzj yJ ded w C o OH s detHys SV tsGetERzdrO, dzO 1 C tc O
ftoeddgwIsts o &OIj BOIsdC J .

s totsd3j sf jtcOstctso ) BOIlsj B3OIsdyj & dzl.y bd
defnis‘i dzO0d B tsdzd " ~OdRBIs] BAYsdey JUIPE) s W Iz dzf y



pdzd SMmddo . -J v
sOBd&dyO 1.1. 1jStkstrj yOmkss oMmistjy
fdtcj i3 zdig®% J Is § tod dzd RZOIs! 9 JNMhjiMmlse j dadz" J |
fjtoj dgj ded'yji ssdz! €5 o jh jMlse jdedzr j L dz@yj dac
stcd atgdstcd ud ME 3 WkdS ydwdsd). o yqdfdzw s Isfpw

R 3% W Iz da {fdmOde §
sin(2) o' udMmdv jis mddkh udmdo
cos(z) or ydgmdazw jIs Sw®mddzem ydmdzO
tan(z) orydmdzw jIs Is®dze j dzin yd ndzoO
cot(z) orydmdzw j s €Stk 0Odzc j dzfhp yd mdzO
asin(z) orydmazvw j s OteS mddzzfm yd mdzO
acos(z) or ydmpiz O Csmd dzzm yd mdzO
atan(z) or ydmdzw j s Ote&zlsOdze j dz yd ) dzO
atan2(x,y) or ydmdzw j Is k¢ tsdz, slsmydilsr 9 O
CotsteH d de®ls O dzd
acot (z) 9" ydfmdzv jIs Ot$ “tslsOdze j dzfp yd M
sinh (z) o udMmdzjls cdfjtestsdaujmsd?
cosh (2) o udmdv j lzdad NSRS ezhd dzh
tanh(z) orydmdazw jIs edff jtes tsdzdzygj m< d 2
coth(z) orydmdazw jIs edff jtestsdzd gy Mm< d 2
exp(z) o' ud ek jls
In(z) or ydmadzv jIs dzOlskztcOdz' zdzr 2 dztsc O
log(z, &) orydmadzv jls dzszO® W ds ) datfl) @apd
sfkzh jdts, Ists or ydmdzw jlsmw HJ

] MathCAD Hdz" ofMlsOoCqd ©6§,jtObstse J Wk ds-
BOlsj BOduj MS EBdBOddls c 2
Math =

tdm2. ¥ .Olsj &3OIsdud MS Ow MakiZzZADA2 J dzmistclz

[ Olsj BOIsdud MG O  Odzj dz'  dedzfflsdesizuif] jdisfisve)  ofi§
¢ s &30 Mzew\Toolbars\Math.

1 jtoor 2 L dzOyssS dB0Is ExpE g Qg @3¢ jsBCalfudidzj dedisfm .
13) , ColsteOw ftoj HAdZOL dzZOyYJ dzO ¢ dzts ¢ ® to dsH V] Usit
WikzdeC yaff2j e Olststetseo d L edozj widdafyj dzg .14 tdaliits H Izj ddry € |
dgdd3j dzd WEkdSydd ddzd fjttOlststekz § O0dzj dzd dzO
Colststesd3 dzOHts BERZHJjIs 99 jMlsd Ottclzdzj dalsr . t
ydwte" d OwdwdibsduimSidy ©fjwOlssi’ .

[dzv o9BHO Gt gt dut{dEar<D. ) 4By sz dis!
sHddds dL MmMdzjHkzs hds Mftshtse e :

! &zOB tcOIs! Metslse jIsMisalzs h z¢ ZzOIs d dzn & 2z ¥
¢ dzO oGfti+G;



dpdzy CMgdo .. 1 vi
T o sdz! L ts9 O9 "Goebk'Symipo® dejddd). * 1H dzv o' L 59 (

ZO KOl j BOdUj MC 52 [ kdlste] Mdakydls L d
Greek

Calculator 2 -

sin oz tan In log @ § v 5 £ ¢

ﬂ! | |}:-_| r. nr. n L"--I| L K }'-. 2

¢ () 2 s ¥ oE o W™ g a

ToU o N W ow

" r8 9 4 BT AEZ

v 4 3 b ox He I KA M

~ 12 3 N ECIFPZ

= o - = T ¥ & X ¥ &
t dm3. 1.0dzj dz d dzMmls tdlzddfjddzlsis® dzj dz'@ d dzfls tc iz d3.

Calculator Greek Symbol
l sdzj t§fdmMOdedwy tshdsesdy 7 1 dzj d3j dzls s 9 G
o' 60Oy ,J dzdwOMmMMmdssistedds tBM ] ftoddeydy " 6 H

MathCAD. 1 tcd ©o99tHj] dBOIj BOIdyjmMEdas or tcOy j dz
MathCAD. sktemtste o©" HjdWjls MddReossdz (ctkzf ik
fesotsHdls! v s jteOydw. | dv &4 tcdsedzj didesey

Ot oasLHj2Mmlsolzjls dzO {§shdjndd2 o
COdzH O Mzt §tsB(j RO G Gzdz’ o3 dZOL 50 j o5 Y .
J UddBB dL BHdsets ydhazdO did sk d
(s d Mk y0] ©f j Okttt BlkHjl HEH dH
I ssd Mz yO] ©fjcOlsstt BHjls HEfdM" oC
NHE Hobkd CbthtOdd shkh jlipss v jlshy
do sdz Y fMded Oj s B jHJdojddef] j& Hrfe fiptadz fdfdsj
Md@osdz Y Mdzed 3OJIs tsB) jHddaj dedd M ctlzy {

o -
o

s d&zOo PelezH OV jIs MddBotsdz f smdzj ¢ kZtcmstalO,
d mdzd %J Cktemthe K] jEGWf Bz jIs ©OMN ] d
ddzd EHOw jIs Isj kM d2 Badihspaie lisulO dzvg d&RO o ff f Bo ts
CeemMstetsds, JMmdd C&tfthhiddd ddd € zistiisdgk < dfj dzase
Backspaceo r Hj dzWw jIs tOMmh dtej dedz" 2 s jtcOdzH d dzd
s jtcOdzH dBtsy jIs BT Is! [z HIkhEAg Backkpadp s dztsh + 8 C dzC

t OmMmdstslstcedds tcj HOSCIsdtotse Odzd j BOIsj BOIsd uj
ftod d&3j cOR .

1t RICT 1. 1. Jrl{q’fndqusm@]édzcu 9" 1Oy j C

1l  tOB sy j Math@adflg jdz€ dzj &3 d3r " Cts2 HdzW B BSL 2
Wistedzlzdzr . 1 tsfigafpjn tslolOtsg tsiz! fodtsiy dzO B j to j d3:
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Lydhmdsy &Z®Y d Hitste dzOMathGatsls 1 jzffij dsdn v o
dzj L Oo d d dts WindowgzOfls o s j §
2 uddBo sdz / .
23

.ydmdzs 4. 278, da&@hCaDss tsLygedis djzic[lé]tflfm'n@)udzd‘j
4uddBo sdz +

5.vydfqdzs 21. 687

Clkts §jtor2 Ctdlsduisnsd? dsisgddstcd i) . 1.

2.3
4.278 + 21.687

t dm5 1 .08 s UMRABRCARXf glgdzj o9 BHO 2. 3 / 4 .
1 BBASH B yYlstsB ' s jtcOlststc bk d3datsy j dad W

HictsB /. J dZzoh j &3 Mz yo,) SCktemtste or" Hjdv s
afr]t‘ HiestsB' @ ISqulsjBGlSslj;u’tdﬁrﬂzIEJHHad@'lsc;dzJ dzts dzOB
6.uddBosdz ftisB j dz, Colstster 2 B jHddzdIls 4. ¢

2.3
s ©dgj ls 2228+2L68T
7.1 dzw sBil J HJdzj dad W oMy 2 HictsB dzj 5B ~ BH
2.3
4.278 + 21.687

b Ehdzj et HEY b By Jdkies R 6 e f B5tzdcio

8.1 Oy Ols LdzOC z dgdztsy § dzdw  ( * ) .

9.2 J dz€ dzlz Is - damn dzE@z0 f OEgjcaator ( Bsy dzs  f tesists
sin () ).

101 O Ols+ M d d3o s dBreék Sytsbol, f @ Fjdxfd dzOy RIs ' O € LdADs
CtsdzB d dzOy d Ctrl €GzOo d h

11) O Ols* MmMddotsdz Hjdzj degdw (/)

12) OB tcOls! 11.

13y dzv sz yj dedw toj L EZdz SOO dzOy Ols! =.

l tjLEzd IsOlsjMathQADt tgf 25 ted ) ( tcd . 1.

2.3 [ m
= 0.025
4278 + 21.687 11|

tdme. X .JjLiEzd SO t©j" VahCAD § tcd d3j 6 O

1.1. ) j toj d3j daMCAD o

I ©O0BGBYd 3 dzd MRhCAD B& i dgfs dzis@ tf Jj Hojj a3 Isizdz jL Ol
dmf sdz Lo OO dzad v 7 .
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[ BOY §jto]j Bj dedzgO" HE MY sd Ldsd O deth 'y 620 W
sftejHjdjdd. rdv BSftjHjd]ddv §jt]d|dds?
g dso wf dhilse sz : 2@ L CtcOdzj BLER)jE wsk®sisd
fJted B3 dedets2 . 1 tzd &3] 6 | xRy FHAglafizr j H | dz7.d20 tod fn).

X = 532

T
vV oi= —
} 12

tdm7. Btedd3j te Siftcj H ] defdaMath@AP tcj d3j dzdz’ ~

11. 1. RdJ dz0  j MathgjAledz = o

RA3j dz0 ff j o] d3j dedz ~ FHtso dzj Iso sStoW 8 Is sBh j itk
ftlecsetcOBBI tetso Odzd W Math€ /DI (ndz®@ ds.¢ ZAB dipE fpds ( dzO s d oz
ctedudMédn), ydWt d dzj Ctslstste’ 0, GO Y o R @
M BECor ddzd MdBosdzO f sHYjteS do Odad v .

Mat hCAD Yydlsojls HiSC Iz d3] dzls mMe jtor Iz o dzd L
fjto d3g dedzglze , JjJ By des dMmf sdz! L sO,0SE S8t B ™HQ
sftc] H] dzfid®2 Bsddg dzls sy dets ko dH jdsH dzt dz® 13 Js
dzj sBrBHJ @3 dzOBtOIs! jJ dd&3vw d Mddzetsdz A=n.
dtso jydndzd oo jMisd A=n §esmdj Jh] djsftejH]
slssBtcOL dlIlssifff REMEdets B EZHJjIs i toj Hdgddizfls !  adatsjot
L dzoy H =1

gkzh jmMsolzjIs tWwH ctoMaddAD] dzd?2 dzO0 dd3j dz0 o
Tddsw oCAMRDtde] B4l dZOYddzOls: mw M ydwter
Thd@Bo sdz BJ MPpdeBEAzsBIsE™ B! Istsdz! S sizdff j teo " 3
fTMat hCAD dzgJ HJdZzOjIs tOL dzd yd? G st ¥ HzgaCat
Isi. . C Oy HBJ] HEAdOddBN;!Is! Edz

fMat hCAD t©OLd&dyOjls Btsdz "dj d d&OddjcdABC d j
dAbCi { Ists tc Qs flafzjj dade | ;

Tdej S Slsster § dgdd&zj 20 dMmMfsdz L ¥ Ismw jdgjddedz” 8 fyls
WizdCyd?2 (@O sy i)t sV Ot dj o) ©F &
o Mistcts j dadz" | L dzOyJ dzd v , mMdzj nizjls f sd3dzedls-
o Mistets§ dadzOW W EdgC ydw daj disyjls dmfsdz L 59
MathCAD1 2 §tsHYyjttdoOjls dqdzj dz0 it sftejH] Iz
d Mdzd YHoe jfflgde) Sfsfutg d j d3s2 f j 6 d3j dadzts 2
mMtssB " j Tag pexpression redefines a MathCAD build-it constant (¢c€ Is s
ortcOyjdedy fJjtojftcj Hj dzw j MathCABasts j dzdzlz € ¢t
14 Sttster J dz2Odetdzjj yYyOMmlsts o Mmiste jMatBCGAD d j fr
ftoj ofigg@zr o IsOBdz. 1. 2.



odzjg CMmydo . U-J4 Y
sOBd&ZdJYyoO 1. 2. 14JStsktster j YOMm

1 jted| s td&B ddzOY 1 20y J ded 1 OL dzO0 Y ded § dO didiniy
B dzdz| € dzOe dh BT
9" LBO O
p Ctrl+Shift+p d dzd 3.141592653589793|y d Mpafst 1 7 wi'j MW sa¥ o
p Ctrl+G
e 2.718281828459045)y d dzs e dlz’ |n7 yH{ Wiy
o Ctrl+Shift+z 10°’ 1 d MC sdzj ydetsmls ¢
BOS d 3O dz! dz" d3 Y@ fy dsto
TOL 0.001 l jdzdyddzd hde¢d,
f tod B dzd ¥ j dzdz’ Y ne " u[di
BM Is fjtojsftejHJ
f gfno Od o Oded j &3
% 0.01 RMY g lafmw r widtdydzjedzd W
9 9jdzdyddds o9dHO X
i d dgqd [ ded 3OY jHJddYyO
ORIGIN 0 1 dy dav v ¢ tcOded y tgodzH
PRNCOLY\ 8 zdeddz0 GOl kzj BOMY 6
IDTH 9 WO2dz WkdCydj?2 WR
PRNPRE( 4 vy d fpdzts W j ) '@ists{oy, dz' ki Lt
ISION ® HOdzdzr = ftod L Of dMm
WRITEPRN

1 2Oy d dzd W o M is to STOHZARIGIN, £ RNGDLBVEIDIAHPRNPRECISION
d ttWHO Htkzedma &Y dts L @jloadWorksSheetDidgts h + &
( & € dzBuitSInOvariables)

l MathCADistsc z1ls d M sfdg' ta gizsdgiQils ' iipwd dzp € Mgds st tc,
fdteyH ddzij SMsd Mdzj Hiz] § . dzQ O @ls['BJ fipd dZoutisds B
4t i3jdedalztizj 5B~ SH J d3ts  HzO BLIG@dS} of Mis(ERpfslz f & fr

1 CteOdgj G ming ls: fw

| MathCAD o f j toj ddgtsigdg’lss R tcOdzdls' Mw MtesS s j
t OmMMmdisisted d3, dMpath&ARIsdlf § 3" § setetss dzj § .

11. 2. uvdf' HOddS 5, dEEEAEIA L] & | o

Mat hCAD ddzsjteftejlsdtekjls ofj L dzOyj dedv,
Mat hCAD &gy dzs ©OB 5ls Ol O dgcdzj Hizs h g dsd S c
T ydejd j Mise j dedzud M@y dz § )

1 ¢ st dzj Quifdgrdzio, HdzW 9 9tHO &dddB@sets ydmdzo
d dso sdz  dsdad d3ts A dzjf;HtHdAAOL 5,  dzj dz' ,jL of Ty ey oL ttxiey
mModsd s Mmjsjd HAY o9 tsH OIS Fuzl , de@ftfng dizfz) b
6+3i ;

fTHeasdydz j ygipdzO] Hoetsduydesjy ydmdzs L OC Odzyc
BIC dis?dzOf Wik to

TowsMm! d3j ted ydz' ud igigodz" jo sf! d3j ed ydzsj  uyd mazts
ZzOIs d dz ¢ 5@, BdzG{otFdg,] tc
ThdMmlsdzOH yOIsj tod WdgMmizO y Jj dijjndefdz@esyjo ud mdzts L
Mlstesydzs 2 dzOIs ¢, dzid®R iz £ o ,ts 2
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stesdsd UphGARBE e ZIs d ) fiplsids Seideptad=S Woj tgjj d3j dzdz’
d ¢ tsdzfls O MEAEHCAD 80 9 tSH W Is fyw ) Ho 52 dzf n COo
P = "MynmeisVasya" ) jgor 2 fmd@otd o MbtesS | ddj
{ OfMmdgs sEhd d3j dzj ded j t6OMMEBEISte | deddatiCADD dz® j
ftoddsjtey tdh jddw dzgj MStsdz Sdr L OHOY.
R
74

1{RI[R 1t.ihdlsy € o OH tc@isdzz.] 12zG @edidy.dedilis. O o «
HisC ZdylathgldDtc j h j dzadWw C o OHtcOlsdetse s kZtcOo dzj dad v .
a:=3 b:=3 ¢:=4
d—b2—4ac
~b++/d
X1:=
2-a
—b—\j't_:l
XE'_ 7.a

x; = —0.833 + 0.799i

xy = —0.833 - 0.799i

t dMm8. T .jhj dz@ls dz€ & OH lstMath@aptzd v o
Il fjwos? MbtesC] HECEB] dds@c.tsi1teqlsjjddzj azr yd
HdMSC ted i dzDtelgdzy yd et wOMMydIs X ox@¥ |5 gy d3i da@zt
Xedxo 8 ted Hdzjdg", SOC ¢ jtej d3j dedz’" J dI( of delgj § i
x d2) MmdzjHizjl dzostkWs® [BdBsEHd] oMahdADdzd J
slsdzd ydes MftcOodzv jIspw M LOHOYJj2 C0¢ {fHtod
Ctstodzv 7 kZtcOo dzj dad W .
1.1. 3. 1 Odpydtctso Odgdz" j ff j toj d3j dzdz' |
it Odey dJtese OdzdzOW T it p 32 dzde@fvH i J to) d3dtfdestzfsczd d3C
digdztsy J Misots L dzOyJ dzd 2 . J] 2O ftjHjdv]jlsmw 0
sOCyd hOetsdd dqL d&3j dzgj dedw L dzOyJ dzd v . [ dzv s
( 20 tod d3J tc, f4tcd d3J dedzts 2 h-3 AclsRc Oy YO &g
HsC kZdsj dzalsj Mat h CoAtDs diaizsls 'm sigdejdsskzs M j j

TooiMmMisd dqdzvw wOdey qetseo Odzdzts?2 hif J & J ﬂ;g@saz (@
ToojMmisd dzOyOdzt detsj L dzOyj dzd ji ! 1 pliggs @) dadets 2 (
TujtejlL LOfwWIskzs 99 jMmMlsd MmdzjHizs h jj L dz0 Y J
dzj 5B~ 5H J i35 2.880B t6 Ols ¢

ToojMmisd ;ffd dfotdsddg ydztsdy L dzOyJd dedd § J tej d3gd )dzdats 2
Mat hCAD dJLBBKOYOjls Mddkeotsdz IstsySd L Of
h:i=-3,-2.75..2
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T1 Oy B Is § Enter. 1 smdzy {1 Issets Mat hCAD o

HA@ OL tsdz.

YIstsB T o dHJ s dadatz@y jtc@dyy (fiptso O@zdzs?2 § j t6 ]

zOB td@btcd B). 1.

 Mdzd " O6 dL d3j dzj dedw™w tOde qtetso Odadzts?2  J toj «

ZOyoOdz detsjy L dzOyd dzdj tOdzy dtetsd Odzdzzl Uz FJ o3

tcOdey Jtctso Odzdzts 2 ff j toj d3d dedlys HzdzsRtc f dgjdte JG Q Wds Mz
h:=-3,-2.75..2

h =
-3
-2.75
25
-2.25
-2
-1.75
15
-1.25 1:=2..7
-1 .
-0.75 1=
0.5 2
-0.25 3
0 4
0.25 5
0.5 &
0.75 | 7

t dm9. X .Odzpy dtetseo OdzdbOW 1t o Miid. | HfJ QeaOd'tc s O dzdzO W

bboodL dgj dgv 20 @smWw  tls h G
t Odey Jtetso OdzdzOW ff j toj d3d dzdz@®ethCADOHNdEs [ tdnaf @scdaf |
ydSdzso ftoddgj tetsd, ColsBtesets sy jls B st fc
1t RIS 1t jPh dls: Bdztsy J Miso s B (s@ 820 H:teiisdz ~
(tod ). 1.

1.2. Ak dzMatdGAD
Il My WEkdSydd, MoghClbz ispdis] teeOL H j dzd s dzO
1 o Mistets jWdeddzSjy d d
1T sftcjHjdzjdedz" § Wisd® yddh,0Olsj dzj 3
tWH ofMmltetsjdader » Wkdz€ yd.1.3.8" dzd tOfmMmditsistcj
l MathCAD Stetsd3j ©o9tHO WEkEdSyd?2 M ¢ dzOsdOlkEk
oMlsOo Cd fif ziflz€ gEHPMs j O W EdEmERdIs! v € KO
Bsy des Mdzj Hizs " B MY sMise ORA :
1
2
3

2] &S dzzlst 5 L dzOUSE BOMlsjte0 ™de yd2 o
1 rBteOIls! o {liizelzrT stz Odigndasn.
.ssd3B d &zOy d Ctrl+4EdzO 9 d h

12
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a:= -8 =7 b:=10,12.. 20
—b+\fb2—4-a-c _ —b+\fb2—4-a-c _
2-a h 2-a h
0.883 — 0.394i —0.883 + 0.394i
0.918 — 0.304i —0.918 + 0.30:1
0.951 - 0.17h —0.951 + 0.17h
0.804 —0.804
0.707 —0.707
0.649 —0.649
0.883 + 0.394 —0.883 — 0.394
0.918 + 0.304 —0.918 — 0.3041
J_b_v{bz_éi-a-c 0.951 + 0.174i j_b_Jbz_q.a.c —0.951 — 0.174i
3 = 1.163 2-a - ~1.163
1.323 —1.323
1.442 —1.442
t il 1t jhjddj dBsdesQl§dglsd OF @ (EHLAHR? o
1JLOadMmMddiis sls MfsmMsBO o' Lo O dOMIsj e
dL sBtcOY j dzdztdd dzO tcdfm. 1.
InsertFunction x|
Function Categomy Function M ame
- A ™
Bessel | Aizc ﬂ
Complex Mumbers and
Curve Fitting and S moathing
Data Analyziz antizyrmmetric tensor
Differential Equation Solving AFPPEMDFPREM
E_:-:pressiu:un Tupe applybs
Fie fncess =l |epebel =
Iangle[:-c, |
Feturnz the angle [in radians] between the -axiz and the paint =, v]. = ;l
and v must be real.
=l
@ I (H] 4 I Inzert | Cancel I

t dml2 1[f ¢ dzts &3O M isMatb@ADN &z dz& y d 2
t OMMdiislstecddz sCdets dZOMIs§ 6t O W Iz dz€ y d 2Furetisroizj J
category) teff H dzZOL d&zOyj dzO Hd&zv o' BtStc® GCOIsjcetstedd
WEZdC ydvw ( o AllSdSds jscHttdsdipfy  oMthCAB, Iz dzf fydfd] dzj o L ¢
COCts?2 CObjeBtedd dOmABHISMYW HOdRZOW Wk dzS yc
All) . 1 BMmdzj o' BstcO® (OB dd BSEEBOFE] IS
(Function Name) . 1 sfydzj orf Btstc® WkdzS ydd o dzdy dzj
WekdzZCyde d JjJ SOty tsfidmOdedj dzO 0Odze dzd ?
) s € dzJ BOMIsj tO® WkdSyd?2 d&OstHWYIshw ¢ dzts
arBtGOdzdzBQEI,IDKz,QInﬁq’nq’Cancel z2J dzyts¢ a@dz,isq)@cjj

J

s5Cdzs MY tcOo tsy MEHCAD d  l6z08'® ®)ls Oo dzv j s " OB dzts

PdCSOI‘Vﬁ(h,I,I,I,I,IaI)‘ ) OB sy d 2 dzd fls HiSC zd3j dzls ©
13
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WikdzC yd 2, Inserdpsifl€@e dzv jIs h OB dzsdz WEdz2Cydd o
BZOMsjtej WEkdS yd?2.
121. Akzdz2Cydd Hdzw tOBlsr M Ctdf dzj ¢ Mdze dzd
ANzdz2C ydgos s M G tsd3f dzjoMimthZAD tc duad jmrizOdsd o Is
sOBdz. 1.4. AkdSydd tOBBIST
ANzdgS ydi i dmOdedy WkdeS ydd
Re(z) [j2MmMso dlsj & dzOw yOMmiszr Stdisf dzj § MdesE s
Im(2) [ dzd 50O MIs' C sdf dzjz¢ Mdese 5 yd i dzO
ReXel
Az dz

arg(z) zd3j dzls € 5 B dzfpfalipslztss 5 U d ) dzO

csng(2) Sydvw o udmdzj dzdv L dzBS¢ @ S dgifdz] Sofitse
0
1

ZH#Qozd
, Réjaed0  dRixdz) = 0 Intf z) >0,
-1, tsMisOdz! dgf =« Mmazz yow = .
signu m(z) |l sLeotcOh Oj s
T 1, FZ#dzd
1 é,a sMisOdz dzr = Mz yovw - .

SEBY dzj ¢ Mdz j MatOAD s> dzs oo SH OIS  Oted W d3j |
a=4+6i [ mdzd o MatsGAR 39 feild Sy dzj =N-lz¢ Isjsk

By dets ootHdl! CdfdiCnd j ddesdg st ds
" stedkOn (B tdm. 1.

T
L
i=4-1 b:= 5-(-:05(%] + sin(lﬂ—l]i] di=5¢!]

b =4.797 + 1.409%

T
T
)

d =4.797 + 1.409

{ dM13 1leotH St®RfdjShMd = ydhjd o ktddsdsd
1 OH C B dzj ¢ Md' FRhCADBFAO Nz | dBj dz@ o Md Ot
sfdteOydd. dzv eor ydmdi ddw Co&f di ¢ hHdBdls s
g wofis ¢ slsster 2 dzO | CwOdzj BEHjls BlsBBLOY O
udfazsd. UPeddhij 2 foddkjter ©Osslkr f S

(-1 + 5-D%(3 —4i) 10+ 7i
+
1+3i 5

= 10 + 38.21

|14.24 + 9.75i| = 17.258

1 A
b
11
Re.5-e = 4,797

IT .
—i
Imh \ 7.234.¢° — _6.265

{ dMld 1l toddj 6’ ©OBBIT M ¢ dj S fd
14
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12. 2. Akd€ydd ljstedd ydmjd d SsdkeddOsst

AlzdzC sdusd d ydfmj dz d Mah@abfdexdsesjtedjSdf” o IsOB dz
vsOBdz. 1.5. AkdkSydd Isjtstedd

AlzdzC yd©w [fdMmOdedd Wwkdydd

combin(n,K) ud s s s digg esdio s
permut(n,k) udmdzts tOL dgd fuizj digd Mﬁﬂﬁ‘s

gcd(a, b, cldzOdesdz? "d2 BhMd2 Hj EDlEH]
l cm(a, b, cldzgOdd3j dz' " jj BN jj ¢ tcahlseddts |
mod(X,y) orydmdzw jIs tsmls@B®S tsls Hj(
1.2. 3. Akz&S ydw

[ dzw stc 6 Odzd L Ojydid?2 MettDAD jj IB)ds dz W AfdzC mydgjrH zs h g
Mok ¢ FAtMmdzse d | , L dzOyJ ded § 1, L dzOyd dzd 4 2)
AlzdzC ifd e L o tc QhdEDJUlg dzd j jlinTipdzts odfifgls d dzdets ( dzj [
L d&zOyJ dddoj 2f tetslsd o desds Mdzz y O . ltesmisj2h d2
if ftcj HMIsOo dzjlez dzO tcd M. 1.

a:= —5

if{a = 0 ,"negative” "pozitive”) = "negative”

t dmls 1l tedd3zj e dMf sdz il s Odzed W W Iz dz

12. 4. ulbtsSCsor j WkdSydd

dIstes ¢ & &zdzf yMathCADY tcd o j H J dz 9 IsOB dz. 1. 6.
v OB dz. 1. 6. gilstets ¢

Az deS yd v {fdMmOdedj WkdSydd

concat (S1, S2|Wsttlidqtolzjls fMistosCk, ¢SOS2, BB E |

erro r(S) MstcB8EOL oatcON OjIsfpw, COC Mtss

IsString(S) T oL 9 tc@N O jBiffdgdtces¢ ©; 0, o H

numa2str(z) ftoj sBtcOLBB " 90 Is ydmazts ¢ tsd3f
zo Mtz

search(S, SubS, m) oBLOWON O] Is:

T desaid 6 fsL dydd f Jf tsal hdsSmss

o MOy dz0vm M § 5L dydd
T -1, BbopBapj MtsHj BYdIlsf™w o
str2num(S) ftoj SBcOL 59 " D0 jusd frivisttg 8 Gotf frfighists t
B'Is! ftojHMmlsOodzjdes ©® Hotsdyd
dqdzd M j MisdzOH yOlsj ted ydets?2 MmdMls

str2vec(S ) pGLOBON Ojils oijRjsdsjdzls € s ASEH
CsHisahs Md ko s&O Mt d
vec2str(v) Wsehdelzjls M E2 dU izp ks tel

weo dzw j Isfyw fd dso twdzts d3t dij 3§ telb ' ¢
Hisdzy dz@ f tod dzOH dzj e85! ddzlsj teo
strlen(S) otsLOotcO@ily ] Mlsots Md o sdzse o
substr(S,n,m) otsLoatcO O] Is, f sHMIs tcts Sz  vizded
MsteSS ddzOyd dzOva i s dydd

15
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12. 5. AkzdSydd, tftjH]jdjdedzr j] fsdzr L ts9 Olsj dz
l MathCADMmEkh jMlsealzjIls oL dssy detsls sftcjHjdzvIs!
d dzj MG @G d3j dzlstso . r dzv 1 stsegts dzj sB - tSH d d3t

T 2COLOL! dq&w WkdSydd,

To MEBCOAdB] ) Ot lzd3j

1 d&zOBtcOIs! Mddetsdz A: A d tftjHjddls: dase
1 Of ted &34 ts,

g( x):= sin (x)+ cos ( x)

f(x,y,z):=sin(x)+cos(z y?)

1 smdzy tsftejHjdzj ddw dseolkzr WEkdSyde oGy dts
fnts o Mls tc g ddspA). did

gg(x.y) == sin(x-cos(¥))

gg[i ,1j = 0417 gg[él + 6i,1j = —-101.472 — 121.359
711 11
f(x) := si.n[m:l o
& 1.175i
—Oqr 1 1.137i
h:=-mn,— .. = =) 1.026i
10 ) 0.4
4 0.585i
5 7.825 109
& 0.528
t(hy = 5 0.694
2 0.783
=] 0.828
10 0.841
11 0.828
1z 0.783
1= 0.69<4
14 0.528
15| 7.825-10°

{ Ml 1L ted dsj ter dmitsd L so Oddw Wik

1.3. [ ] tc QMath@AD
sesd3] ©OMMdslstjddzr = o . (+1 -3, fteismis)jsh d:
MathCADfEh j fjlseo b s Mdzj ks "] ckffr ©f Ol

1.otedW a3 sl OB et.

2.1 T ydmdzdlsj dz' dz' | ©§jtcOttsr .

3./ sedyuimMCd) ©fjtcOsser d §jtOss’ s

1.3. 1. odtedWdzjsduijmSédy i jtcOlstter

s tetsd3j st ddnOdfdz", =l . RMathCAD f tcd Mmizlshilse kz& Is i
Oted W d3j Is doufjimeQfigster :

9! (o' ydfmdzjdedj WOCktted OdzO) ;

T v(orfnodj ded j niQ sty § J dzd ) ;

Il md OtdW d&3d Isd yJ MEtCAD dad 4 teHOMSIdStgy  dzO@  f O dzd dz
Calculator ( ted ). s tdlis d3]  IsdstEysdzt ~0 8 SH d Is h  sdish
ted M7 B HMIsOo dzj dz"@ Hteddzd tef dMf sdz' L s Odzd W

16
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4
[ sin 4;:—9 | = 0.885 |4 -13i] = 13.601 5! =120

M7 1l edkjter dMisd L soOdkdY Otd¥ &)

13. 2. Jrydhmads) & d' | SfjcOsE
I g r ud fded sifdp @ isis 67 dzOR SHW s v @culds @ tizg fpd
118) , ClOw Lk tgea dzv j Is fath g o s@ists ) dzcd F ok cubmnsiy 1
&

{ d M18 ®lzj dizf s ¢ kz dfJakizlius o
{ OMMisslsted B § sfdzj Hise Olsj dz* des o fj o ydfmdzd Lk
1[4 ] tcQusfite | toj dzy FEShit-@)dpdey H dzOL dzO Y j dz H dzw
ftesdLOoBHAGE2. t(jLEzd OksdB | kst G,
(LdzOUjdedj Ybde€ydd o Istsustdg )dssdis @Y HG )
fsdkzzydls! tjLbkd sOk o Mmddotsd dsd odH
Ctrl +., 9 HBCMaRGARISEY j tOydYy  § sdzizyj ded v
tcjLEzdz SO0 BGlstsBtcOL dls! Mw ) odHJ Mis t
ftedBjter dMysd Lo Oded ™ odgierQls st ® H d W

gl (x) = Siﬂ(xg) j_xgl (x) — 3--:05(::3)-:‘:2

f1(x) = sin[cos(\x))  £2() = j_xfl(x)

Lo | —
L
L

-1
2(x) —» B3 -cos[cos [X

£2(0.5) = -0.333
sin(xz)

{dMi 1l eddjter dmfsd L 5o OddY Y jLOkS
[ jcOt®@Bsy Hj ddw  freosyL § lSde“.ZE(@II’DFShIft+/)

f Lot Yygigef ctsd Liz¢trtde sets  f stew HE Q0 1
ftc] HINIsOo dzj dz' ftoed d3gJ ter dmf sdz! L s Odzd W

d_ esm(xz) — 2--;:05():2) X g

2.

17
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3[4 ] to @S te | dzj dadzts ¢t (SHiftEB,] ¢ fet®f0dz0 L &zO Y | dz
d  ftededzdy j dedgtsets o' ydmdzj dedw s ek
ftode dzdy j dedgse 5 ( UdMdzj dedzse 5) o' yd Mz
ZOy Gds! H W BEMse s O Ridifilej HIls 0o dzj dzf

s 15 | dzts odt® drfd Nijtelzdzs e 5 o' ydmdzj dzd W St Hj C

3
J xsin[xz) dx — _?l-cos(xzj L sin(x) dx = 0.134

T

— 1
: 3 -1 . 2 2 6 3
J sin{x)” dx — ?sm(x) -cos(x) — E-cos(x) J sin(x) dx —> __1.32 +1
0 2

t dM20. 1l ted a3 te¥ dMY sdz' LigMHQUdW ted B 6" dMY S
S jcOSEO dZORty Hjddw ™ ydmdj ddy tsf tc]
ftetsd L orscHEZSRStEY HE O d dzls j ¢ tc OdzO

f j tcOtpfstey toj H j dzj dzdzts d ECtrl i)zl | # s Pra@O L dz0

ydfmdzj ded w dzj s toj Hj dzj dedats G s d dzls j «

SftejHjdj dedgscts qazsj cte ORI+ j BORE GO

JHMIsOo dzj dg" fJteddBite" o ydmdzj dedqv daj ts

J csinlx?) dx - ;-cos[xz)

4. [
or
dzj
] &

3 -1 . .2 2
J sin(x)” dx — ?-sm(x) -cos(x)—i-cos(x)

—t

dMm22 1l tddje’ dhitsd Lo Odd" 1§ ji0Lss!

[ J to Offsiisdpczd to %2 (@t Shift+4). 1 O B3dffiie j H Ils O 9 dz
fteddsjter dmMfd Lo Oddddsy j Ottt Mk

oo 10 5

1 .

Z = Z sin(k) = 1.411 Z k! = 153
=1 K k=10 k=1
t dM23 1LteddBjter dMftsd L so Odedw s jtcOL
j e OjpRdtetso Odzd W § 5 to O dzy g Bhift-Olzdzts 20
mM24af B j HMisOo dzj dz@ Hteddzj ter dMYftsdz L 89 O
tOd Jtotse Odzdets 2 ff j toj cBj dadets 2 .
| tc Otfstésticd L o n Hcg:tdzf[Sh|ft+3) 1 © f®5dffife j HInds O o dz
Bj tor qujtsdz Lso Odzd v 6 jcOsO f i
Ot L o jHj dzd Y &t Odey W €Sbif@)dzdzts O
6] HMIsOodzj dz@ Hteddzd ter dMf sdz' L 598 C
Odzy diotso Odadats?2  ff j toj d3j dzdzts 2 .

ol

2

1
— —T
O

3‘\0— O 0.

7= g WQG
N

&
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k:=1,2..500
1 1
Z — = 1202 Z — = 1643 oo 20
. K r k H [1 + —J Z .sinh(x) H [1 n _J 2.425
k=1 _
p:=1,2..300
- 2.621 - . _, 14936861968691671606597909
2 [13 )19 | 7 6138757858272870400000000
P \fﬁ m=1

{dm24 1l eddj 6" dMf sizd Do Odaddf i3 6" MY s5dz! L
5 j OO Mdddrttas@hR@EOsst0 fosdL o,

{5 wOdy Jletso Odzdzs?  § j 6 dBj dadats ?

p:=1.,2..10

1 3
H [2 -~ —EJ = 384.673 H@ = 1.905 » 10
|2 p |2
u:=1,2..150

I fa = 517.263

t dM26. 1l teddjter dMsd L so Oddfv s jotOCHY @
| f 4 tej o3j dadzts?
9. [ f j tc oty teiss (&O+L).) tod d3j @ d 7. 1 .

1 . n +5n-—-7 l
lim — —==0 lim [ 2 — 5
n—> oo n n—> 00 Sn” + 16n — 100
; sin(x) lim ata.n[lj —» undefined
lim — 1

lim atan(tan(x)) —» 0@ lm atan(tan(x)) — undefined

2

tdMm27. 1l teddjte’ dhftcd Lss OddY Gfjt
100  j tc Ofstisjicn | dzO 4% (Ctel @Si@+A). 1 tod Bj ©' todpds. 1

i 1 1
lim sin(x) —1 lim atan(—j — —-T
x—=0t X x— 07" x 2
-1
lim atan(tan{x)) — 0 lim atan(tan(x)) — —-m
x— 0 _— 2

X — —
2

{ dfm28 1lteddsjte’r dMitsd Lo O0dd® i jol

18
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110 6 j to Glict e j dzes (GpixBlaif@B).) tod dgj te* @8 ted .

i 1 -1
lim sin(x) -1 lim atan[—j - —T7
x—>0 % x>0 x 2
lim  atan(tan(x)) — 0 lim  atan(tan(x)) — 0
x—0 x—0

t dm29. 1l tedd3d 67 dMf sdz! L s9 Odedw™ Y j tcOl

13. 3. [sedujmCd] 6§jcOkse’ d S§jcOkss
L O fOd dd dadlbaalid B8 sh C BlsEE0Y k{6 S dv
BOIs JdBQIME 52 f Odzd Iste " dzts ctef Qi€ g Ig tuids ' d

Slsdztsh j dzd v .
£

= € > = F
= = A W

t dM30. 1) Odzj dz d exgleam z 3] dzls ts @
1 O § OBbjlemfc OMY Sdzsy j d&' Mdzj vz M dj>Of9 OB
S jtcOltste® ) ¢ dzOs dOlktsr smkh j Bid-s0gz,jds mw
(Ctrl+9), = (Ctrl+=), 1 (Ctrl+3) . [ jtcOlter lsdgsh jddw ofs
dzse d ud M d A ( d @6 o gaskdztpidzd) .
1 O dazsedud ME d ddMathCfl) teifotegH Hojd3tt da fdzj H iz 8 P
(sOBdZ. 1. 7):

1 d Argd) ~ (Ctrl +Shift+7);

1 d dzdr) U (Ctrl +Shift+6);

1 dm¢ dz¢ y @edAEkciusive  or) A (Ctrl +Shift+5);
1 listed y Qazx{ Ctr(+Shift+1).

v OB dz. 1.7. [ ts6 dvathGAD d j
A B x A ANB A UB AAB
1 1 0 1 1 0
1 0 0 0 1 1
0 1 1 0 1 1
0 0 1 0 0 0

14 ltjHMmMlsOodzjdzdj tojL kzdzt sOIstse jor ydmdzj dad
o ydmadzj ded v 3d

15 ZdiisdMp®@dPe " atsHdls ydmdzser j tjL kzdz IsOIsT
HtesB dzats?2 yYyoOMmisd, SHAdOCt 1 Isddz oL @iy detsfls
sctcOdzd yd o O Is MVathCAD | figly 'dz¥ ¢ tdydatiRe@ult, Cslstste
FftcOo dzw jIs W tstc d3Cis @ lsatsr oo, s H[GE digsj LCASWROEzR O Is tdzck
toj L zdzfldcQsiGnsOazlj dd.dm. 1. 3
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Result Format x|

Mumber Farmat | Display Options | Uit Display | Tolsrance |

Mumber of decimal places |3 3:
Decimal

Scientific [ Show trailing zeros
Engineering
Fraction

Format

[T Show esponents in enginesring
formnat

Exponential threshold |3 3:

(] I OTraeHa | Cnpaeka |

tdm.1.1 [T dets EftcOQodzj dzgdw W tsted3OIs tsd3
{ Mdzd o' L 9 OBermaiResfO dzrolz H j dzd © € S dz€ toj Is dzts §
Ists tsdzO@ BEZHjIs dL d3j dg¥ Is W st dgfCLisdz Ay s @ )W y d
9T 9 BHO ydmj dz o MathCAR. &3 H C E d3j dzls
14 1. ABted3Oldeses Odedy ydmdzser 7 tjL zdz SOIs
SOC odHdts HIddmMste BOIBdtcso Odzedw MtsMmistsdIls (
1 Number Format ( yd mdzseo 52 W tstedzOIs) Ef tcOQo dzW j Is
orosHdd =~ ydmy dz;
91 Display Options ( sf ydd lstsBtcOy j ded W) Ef tcOo dz
SftwjHjdvil Mdmilsj Bz MudMmdzj dd” o' etHJ
9 Unit Display ( o' o tSH J Hddzd y dL d&3j toj dzed W ) E
o3
Is
d
d

)
SlstsB Oy J dad J dHddzdy dL B e dad W ;
1 Tolerance ( H5f EMmiIsd d3" 2 ftej HJ d2) st tejH J dfvigd
Colsstetsdy o jh jMmlseojdede § d Ctsd3f dzy € mdz |
14. 2. v tcOo dzj dzd o' yd mdzj dzd v d3qd

l MathCADOo ssd3zOIsdyd M¢d it Mudls™ 9 O Isfqw 9o fMmj
slsC dzt ydis' . [ dzv 1 Is Sadis Cdipdideey AutmmasictsCizCutiio®

]l solstsjicda "  sdzdzj dzd j 1 Ists? C @O dzezy OBEEIEHIOI ¢
9" ydmdzj dedgyf o" Cdzt yJj dedetsdz tej y dd3zy ©Oolstsd3OlIsc
CosdgS toj sdesets o' Oy J dzd vV Tops\ Gafigldade zCajclsldey €
Now ( d dzd dzO»x Ols ROz, ¢ @zO®H J & i M v 5 B 2 HindizB @edis?
Calculate\ Calculate WorksSheet( B " mister 2 o' L s9 ¢ Gtdzg¥9.dzOyd

15. uvjSCfbsoer j tBdOMIsd
] MathCADdi3tsy dzts 9 oatsHdIs! Isj SCMmisser j € sdid3j dzls Ot
ddaW stcdsOydgj 2. s 0¢Cd] Bd&OMsdu jdufisds O#z0 LtE
MSLHOY sMw o Ikt RBidytsfp, BECHg. ZODRAOgdGRY Is §
Bsy dzes sMEh jMlsedls! tHddd dL MmMdzjuHbkzsh ds MY
1 or fidsd Is+ ¢ tmsgMaent Region
1 2Oy Ols! MddBotsdz Hea B2 des?2 C Ooar y<d;
T oo jMmMisd dz*BB] Mhzcets, @GBQIEZ d i ddls .
99 BHO Wsttdzdz ftoj sBtcOLEZjlsw o IsjCMmMsts
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1 0OlIsjd3 9 MLHOddWkE?2 B dOMIsd &y dests 99 tsH(

dzfs B - SH dlaBts f Odzj dzd ddzhmistclz dzj dzls tso tojafro Ot O Ig:2

Cdted dzdzdgtkCAD 1 2 1 Ists H tsdzy jsdz W 'dds' Mhtstag WCyroh
( 201 tc 4ridg jCgr, TimesNewRomanCyr) (ted)ip. 1. 32

il
@ Ele Edit Wiew Insert Formab Tools Symbolics indow Help =121 x|
JD S SRY | FEBREB oo T =& o 1@

JINormaI = |fimes new Roman cyr s =B £ U ||§§ === < x

J ] s= [ <E T af * JIMy Site | o

TTprmep TeKCTOBOM OBIACTH

m o
Press F1 for help, laora [ [ |Pagel |
{dMm.. 1L BRHRj & 5] MEECA? B &zOMls d
I kjSMscot? BdOmMisd &syds dMfsd Lse Ok
sjCMls] oL Esydshisd: dL&jdekfs 0¥ B! cPa
MsLHOs Ol! MEdMSd d Ik.H. [dv YsthOlsdss
By dzs o s td! L SRo@BNTEY € 5EOdH &2
rdzy or SBHO dL IsjCflste €@k ' daBMisYd Hasdgls O
l deblsted kjSCMsso 2 5B dzOMlodp Oy dis oiffzidn O I
GZOSTBHW M o IjCMlsto 2 dzj ERRMathdkt sy rdyf =iy
poHdl! WYstdkzdkz, §(ohd] SCthtts?2 HEY{ Hifd
ugdmdzj dzdetsc s ©OMUJ SO)  qQreze S0 o3 e ddgd uschip oz Atk @s:
Cj L@ 0O) . | Of thecffoinj. v jIz 3B Bjtc Isj S Misso 52
sB &ZOMIs! ¥ ¥ &tcdk dz.

T
11 9
[Iprnep BEIUMCIIEHHS HHTETPANA | sin(x) dx — —sin(ﬁ -n] +1
0

tdfm.. 1 BBMlstse O B dZOMIs* Mts o Mistets
yissB" fC0OLOls! Iofgzj Ists& EEHRdgjoxzh j M
v O0C dd3 B tVA@MMBORHBE»dzts MtsL HOo Ols! | fi3Odzdktsy fnd
HiSC zd3j dalsT o Cdzs yos hdj o MmMjew W stedizlsOIsT
tcOMmMyjstseo d ctOWdS (.
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2.t jHOS Is dHdsSe KOgg itk ©AD
[5C ko) dals, MLHOdMdZ 2 o® MtejHj §0OCjikO Zte
dizso dzF j Misj Hilse O, C(Malb@GADH &Y ©OHE I ELOH OY 6

2. 1. utLHOd] Wdzsotsets HBC Ed3j dzls O
SOYHT 2 ©OL (VathCAD iPWizi@jils dsests] fkhmst,
Untitled:1.
ltcd dgj sBrBBHd®BsMIsd ML HOIs! dzso 5 € dats,
fOCjIsO dzgj sBrtsHdMs of f sdzdedIs! BHdets L Hj 2
1 dzOy Ols! C tsd3B d dZORLFN; € dzOoe d h
T o BtcOIs' NéwdzsfsC B8 Ols' ) dzO  Odzj dzd d dziilsteclz
T or f sdzdzd Is! € tsdB3OdzH Eile\®ewy.dzts 0 dzts ¢ 5 d3j dz®
[ ¢ BOW dL 1 Isdn sf JtcOyd?2 ftcdojHjls € it
MathCAD. SOYHT 2 dztso r 2 HE5C 2 d3j dzls sils Otz 9 &K
Untitled:1, Untitled:2, Untitled:3 d IsO¢ HOdzj J , 9 L Os dMmd d3t
HisC Iz d3j dzls tifote rBIS wiztsH 85 dzj G s .

2. 2. duBrtOdzj dzdj HEBCEZd] dalsO
[ dzv Mmisn tcOdzj dzdVathGAB &3tz gzgztizls ©® § sdzdzd Is*  sSH dzts
1T d&zOy Ols! C tsdzB d dBORLFS;, € dzOe d h
T or Btoc@dtsf Sdlze( utsatcOdzdIs! ) dzO f Odzj dzd d dzfilstelz
T oM sdz' L s9 Ols' MW ¢ sdBAldarE? thdtseo degse s o3
( Mdzd HEBCEd] ds MsrtcOdw jIsmw of jtco '’ Have Ists
As (utsntcOdzd Is! co¢) , 9 Ctlttesdy IstcjBlzj Ismw
WO2dOoOsdd €3¢ sCdets M tcOdzj dedw ftOCIsdyj MS d
sCtsdz o Htolze d A ftod dztsy j dzed W =, sts MisOdsts
oL By dZEsH sigz- tcOdzv j d3r = W O2 dzs o :
1T MathCAD XML Document (*.xmcd) T Mtse tcj d3j dzdz" 2 W
dmf s Pz § 5 &k B3 dzsued dd ¢ t5 iXMistdO dzdzj Is € J |
slsCtcr 9 0Ils! Htwkzeddizd ftoddzsy j ded v 3] ;
MathCAD Compressed XML Document (*.xcmcdz) T W ts tc d3XME |
tcOL d3j Is € ff,ts etz Isfij det dzts2 My Olsd j d3;
MathCAD Worksheet (*. mcd) i MisOdzH Otcls dzm 2 W iste 30 Is
MathCAD 12;
MathCAD 11 Worksheet (*. mcd) 7;
HTML (*~html)i % tstc dg@tEfmistc Odzed yr ;
Rich Text Format (*.rtf) 1 W stcd3OIsdtctso Odzdz” 2 Isj € Mmls, |
dmf sdz L so Odzdw™w o Btsdz hddzmlse j Isj CMmistse
MathCAD Template (*.mct) i ¥ s tc 3G dzEalk@AD;
MathCAD XML Template (*xmct) i ¥ s tc d§@I8 dztszBOM dztX®Ilji
tcOL d3j IsC d

C
?

= =2 = = =

= =
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1 MathCAD 11 Worksheet (*. mcd), MathCAD 2001 Worksheet (*. mcd),
MathCAD 2001i Worksheet (*. mcd) i §f sL 9 tsfighy & tc OWUA® ks e

W RO ISIOE ) H T Hiz] te FItCAD.

2.3. [BCtrilsdj MmMkh jMmlsoaksh jets HBCEZdA] dzls O

[IsCter s+ Mmkh jmdgpdzls "dfR@y dets CtRH dzd &3 dL M sMmtse
T10)0I! ¢ tsdis d dEIRLfO; ¢ dzOo d h

T 1rBtcOIs' Ofetfsff ETtcr Is' ) dzO f§ Odzj dzd d defplstclz
T 11 f tsdzded Is * File\®pag® dzH Iz

sOCdB Mitshtetd Koydts lCr ! HEECEZB) dl

WL Odzr dzgts?2 Mjlsd ddzd dz@s jHedgidsj. dzdgts 5 fyj teo j o
[lsCter ls! WO2dz sy dts d deinflesvigrcy s dnde'o g8 dztizis dz
B hd. ) WHhGABSEE szl dlsfw kyj f of BtcOdedy o

2.4. 10Ct"Isdj HEBCEZdj dzls O

1 OCter Is! HBCEAG] dzs Bsy dets sHdzd 3 dL MY smisB ¢t
1 O Ols' ¢ tsd3B d AEIRLFW,; € dzOe N

I 17 f sdzdzed Is* File\®laB® dzH 2

1 OCter Is! tsCdzes HBCEd3j dzls ©, Win@divs dzé B s Mlis
1 O jteh dls' ] KDathiADIc OB ®Etcr 8 Cdets  OC J Is
¢ ts d3 O Ieitel\ Exit .

[ Mdzd WO2dz dzgj B'™ dz Mtsn tcCakgAlz( et sBtcGdzdfls'd Is!
Cltsd3 Bsy dzs Ms Atc DdzRlds'd , W G=Asd OL Ols+ Mw  sIs
dJMlsy 9ordIsd BJjL MsateOdzj dzdWv) ddzd o j todzlzls+ fi

2.5. 10960 HBSEZ®&) d&isO

[ MsOdzso d 3w CtOISE s dzO d3J IstsH OMath@APH OB 5 fg

Btxlzj j , Ylsts tsded BOdts yYj B tslsdzd y O Oz © tc lisdgr

Windows §f tc d dztg¥ 3 .dz

25. 1. JrT"Hjdzjdd] WttOGcd3 dzls©

I T Hjddls! WtktOcdcdkjdzds HBCEZd] dzls O dstsy dets fdzj +
T EHjteydoOw dzjoeoky CdesfSCkz &3 hd, B9 jMmiIsd
dzj f gy j dedets Htckze L O Hkc tsd3;

 dzO>y Ols' SlEladdh Iz lsifzMS Py j ¢ dbf LBEDIse
ZOyodzy d o Ctsdzyd, o©"HJdwj B2 tB&OMIS
1 cOL totsL dzj dzdzr | tsB dZOflIsd o' H j dzw 8 Isfqpw  h | dzy
dzO ) Ols s jJCT&Q o

Tofj MBHjteydBs] HESC A& dEtittSelectAll j dzv j Isfw
vdzvilst or" HJjdzj ded ] BBtsy dats N dzyf§ldsdlz Higs O fd3jo dzle

25. 2. UVHOdzjdzdj WtcOG d3j dzls ©

[ dzv EHOdz] dzdv WicOed3 dzZlsO HsCkd3j dzZls©O j 65 dz

Mdzj Hize h R GO MDes azzH Odzv jIs o' Hj dzjSded@d g[ h s

CTRL+DiTEZHOdzw s Is Isj S Eh k8 B d&ZOMIS! .
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lEflsr j Mt d, GEEOdisddd" GEnHtsf EdcOls! |
9 d2Oyodzs MmisdelsCd d dzOy Oo

25. 3. stfduseOddj d fjtjiihjdd] yomlsd H
YIstsB T Metsf Jtectso Ols! ddzd ¢ Jjtej d&3j Misd Is- W te (
or Hjddls! Hddd dL (4t udmdd ddz' = t®dejs
sBdBj d&zO. HHJ] &ZOI! 1 Ists @By dats, oM tsdz' L 8o O
T Csd30dzH O ¢ dzCGEdidgvpy € s B detc s o EIK\CU ( IJrdadj L Ols*
1 Cdetstf € dzO©  Odzy GQupydoEdamls tc z d3j dzls s 9
1 Msslse jlsMlseakzse hdj CtdBOdH™ Ctdlsj ¢ Misdetsc s
T estew ydJj GCTRIGE ATRL +X.
Il MsOeadls! WttOed3j dzs dL BEW jtO dBsydts SOC:

1 CskOdzH O ¢ dzEaliBastes | s @o dls' ) ;
1 Czsf SO dz@ f Odzj Bagte d dzflstolz B dzls s o

1 Msslse jlsMisokyh OV CskOdHO Stdzlsj S Misdsc s
T cstew ydj GTEOY.dh d

sesdkj bodts, Hd C(sfdosse Oddw df difsjot jkdgj
§f sz LsoOls! fjtejlOmMSdoOddj. [Mmdd §sdj:
0T HjdzZjdeder & Ljcdudzse sdz fedsBjlsjls Wsisd
B hd WtOcd) dls sy des § jtej dgj Misgls! o dzv Bt
%Oy Ol 52 CTEIA ek s jfodAdsy .

25. 4. 1" tcOQodzdo Odzdj B dZOMIsj 2

[ dzv o' tcOQodzgd @ Odzd W dBOIj BOIsdyj MSda d Isj ¢ Ml
o’ tocsodzgvIs! dzdBt B EBs BERER MG dlz, C kO:s .

Il " tcOoadzdo Odzdj BB dzZOMIsj 2 Bsy dats eForthas\Aidad Is
Regionsd dzd ¢ dltigth Acfoss( | sted L ts dzlsAiga'Dazm) | d tols € O dz-
dz0 f O dijlaiflz dgi dzls s o .

25. 5. [Bdzsodzjdzedy ©odHO HBCEM dzsO

ClsO BfjtOydwy hyjls flstejBtso Ols: Mmw, 4 Mmd
o ff J yuRds iz Ylsts o HiSC 2 d3d dazls § f sweddzOf! dzc
ZHO@ZBROY wRfdgidsy  dzj dMmudLOjl. IMmj MsOdzjls dz
View\Refresh(CTRL+R).

25. 6. ltso jt6C 0O W scteoWdd

O dze dztsw L T ydzkz v s tMAHSCAR @isisdzs 0 f ese jted k! @
kjCissots?2 B d&OMisd ddzd ot ofj dd H =W dsjlsies
mMikh j Mise kj Bdit\Check Smdhn®

25. 7. [lbdj dzO i sfdzj Hdzj ¢ts Hj2MlseodW
fjiteOydw ldjdr fsfidjH diah8ADHSOX M lspid,Y Sd
Zcedn i tc d Windpysdzd b 23J dzO tc Odzj J ftesdL o jH
f s dzdz j Is v EditWogo teiz® osdets ¢ 5§ dgs fAnEd dz0  § Odzj
dzf Is tc iz dfj ce@oto'C TRz L .

solststc tOdzaj j ftetsdL o jH]dedets?2 s jteOydd orF

25



¢z SMmido .U v

1 Edit\Redotsmdztseo dzese ts d3j dz® ;
1 C detsf RedotzO f Odzgj dzd d dzfilstclz d3j dzls s o ;
1 € &zOo d CTRieY .

25 8. 1 jyOl! HESCEdj dlsO
Ok 2 fuohiss? (Plthts s Cu@dldisyoislss M j df
LB fpH) df eddzls j 6 ©® dzO  Odzj dzd dzyls te iz B j
smih j Mise dvd) Isw {f indz¥ Isze d3j dzs :

1 PageSetupi 2MisOdzesoa C O f OtcOd3j Istetso MistcOded Y
fiuOlsd d IOS HOdz]J§) ;

1 Print Previewi f tcj HojQug flis 2 f tetsmiztsistc HBE 2 d3) dzls C
1 Print if j yols: HECEZdRj dzZsO M oL @3y detsmls! &
Ekso 8¢ d LOHOded] 3 Stsdzdyd Mlsoa © f j yOlsdz

2. 6. ABteBBOdtesoOdzdj IsjEMlsO  Wsttdikzd
ANStedzOlsdtetso Odzd | Is4 ¢ MIM&hCAH s jsdedslz dlf sdtsY
WstcdzOIlsdtetso Oazdd o Stplsmp r 7 toj HOC IsstcOn . ]
stsdz? S5 Wistod3OlsO@ jtedWIstse d OBL

RLdj ded s’ ( 5 fetff,W stcOL dzj te, Milsaf dzo 1 H jydzjj drdets A
3y dzts o L deRoFormm€ (ztdekzOls Isj € Mis ©O) d L Fomgtdzts o
] OtcOBj ster OB d ©QOIs fig inRafdrge®B Fizgmat ( cd . 2. 3) ,
Cobtstets] ditsy dgmmatf tedd3d alzs H § dzj dzdets?2 Isj S Mistso t
Hy2Mlsadw Bts Y dats smikzh j Mise dzv Is fn f cdigsh
ddhlstcz d&3j dzls ts o .

[ MtsB | dzdzts s Wsted3Olsdtetse Oded v W ts 6 d3tizgizdzL dexf
htcdWIsO tsHdts?2 f Jjtoj d3d dedzts? o tSHdzs?2 W stecd3lz dzj
fJtogadsinr ot oefMmMjd3 HsCkdGgjdzlsj. vty COMOjIsMm

27. d4ft0Oo sydzOwW MmdMmilsy &3O
g4 tcOo tsydzOMathighpl€ jdzs@Q O jIs o MmiBvw dzj MEtsdz €

1 Tutorials T 1 dzj Sdsids tg Zyj B MafhCAD, f #f sfmistctsj dz {
sBlkzyot idgtfe Ctels fftesMmistse s & Mdztsy dzts Bz ;

1 QuickSheetsT H t5¢ kz 3 MaisOAD tstc @ O dad L ts 9 O dadzCly tc tsedzdzs @
Cdzd e d, EHtsBdes dMfsdz L s9 Ols! ) COoOyyf
B' Mister d@3d h §f Otcc O dz¢ O d3( .

1 ReferenceTablesi if t Qo sydzd ¢, MmMBHJjtey O dj WIdzH
dHdddy" dLBjtejddy d bsdz §SHSBAS]

1 UsersGuidei tclz ¢ 59 sH MiIseo 5 MatsCAD,L s Ols j dzw

1 ReleasdNotesi € sdzdzj dzls Otcdd € MafhCADh j 2 o jtemdd

1 Eibook T {1 dzj € Istectsdzdz | Cdzd 6 d, ftcj HNIsOo dzj d
B d Btalzg ¢ .

lrLttse MftcOosydes?2 MdMmMisj &3 MEzh j Miskdethy j Isfi

SOYHOW dL 1 dzj Stetsdzde”" » G dzdce wIsCter 9O s

1 dzj d3j dzlst EZftOodzj dzgdw, CtSbtster §j Y-ty d dzO
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3. 1 0OHOYd @dzdzj BetistathCAD
td"Jjdedy LOHOY dzddzj 2 dets?2 Oz j B! tsmdzso Odzts
9 jClstcOd®d J IBEsEPUOEd L dz0S tdi3d ds O &y |
ftoj HdzOL dzOyj dedz’ a5 Hdzv tOBBIr ) Ikdf Odd
oL sy desMmisw a5, Cwltster j §tjysinbogdzs K&
LOHOY dzddzj 2 dzts? OdzGjBt6" .

l St H§atkkBBtcd yr o
OBBIsr M sy j Mlse sd H Odzdz" n sCOL'T
J 6, By dzs ML HOISH BOMMJd o H dzw -~ o

n J LIssdz Mmdzbry OfjJ teg digi fdsids 2 )\ 1day O dedte
s ¢ s yass ifisLIsHsO Is ! sHddz d3OMMmdoe, GHj ¢ O
WHGESe " 2 & detigdzJtdas. telfbuntdig ,dgdzts ) § Mis o J dzdzr 2 Is d
stswh d2 dL Wd&Mmdtse Odzdetse s yd mMdzO + dzj d3d
dzj 4 B'" dz Y dMOded "y 6 @Qtzy d sty deQ dzdetsiz dzf J 6]

dmMf sdz! L z2j Ismw H dzw L OH Odzd W dzdzts ) J Mis:

tcj 3y dszp s sgedzdzes e s Isdf ©, OC COC Mmikh j Ml
ISISHJdZJ dzr &3 JJ L dzOyd dzdwd3 dzj Is. [ dzv  Isjsdzdsy,
fjtoj d3j dedets? fy gdetsy j Mlsosd3 C sdi3ff sdzj dzls, ts5dzO
dzt B ts2 Hjch alyg Bedafs?2, BOMMdok HGdY ds B Is! {1

1 j toj d3 dzdzlz ® | ftcj HIMisOo dzw s h [z 8 mMtse 52 i tot
tsH dzts 3§ 3@efn figd o tsalzj Cdisdiafie tydglz  H ts stz o) WCHtelyin@®: o
sftejHjdzj dzdetsd3 1 dzj d3j dzlsy dzOMMdoe O, dzj 5B - BH
dztsdzj t6 L Istse s | dzj dfjaffigtOd3s dzOL " 9 O 3" 2

[ Mdzd oL dzd SO jIs dzj 5B - 5H d di3ts i lwelzd vh,tc Oalzj dzds '
fistesS d MmMissdeytse, Ists Hg) listyddsEnd agtzO i g 5 dz
[ dzv Hisfmiskzf © € HOdzdzr o3, filnefts @ dzv hdzf] dsfip- S d RO ¢
BOMMdHeo@® dd dzH JF O 2 HBdY J dz MBBlse jlsMmisetse @
s d3j ez MistsdzB yo©, o CBilststofjdyy didste Odzd Ismw dzj BSE

L dxdz2v v ¢ te Odzdd O Math@AD Y e\ | dzj dz0  fd fMls j d3dz
ORIGIN. 1 8 Ed3tdzyOded® L dzOyjdedj 1 Ists2 f jtej d3d
stsdz! $t5 yjdz 3 Ytsdzsydlsj dz' dz' d&3d udmdzO3d dc

l JCIstster d MBOGADREYH dzB8 L OH Qo OIs! fEkIsjd3 9ot
99 BHO ddzj g§ PO | S el Isdhw Md dso sdz f tow d3
MCsBEd Ctolstster 2 oojizdd M iz fipdzis 2 d 3

) sOBdzdyy 3.1 0L Odets, X;Grfs dg sy dzty 2 st t
L g3 dzlstso .

S H S I I T W
%Qﬁwmooﬁﬁ-
S

v OB dZdyoO 3. 1. mfloi=ir) dgli @il
lotsHd B § Mmddig [ sy 0] 8" § Mmd(
X[ 1 Shift+: 5 X1:=5
X [ 2 Shift+: 8 X,:=8
X [ 3 Shift+: 10 X3:= 10
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lted o99BBHJ L dzj d3j dzstse BOIsted yr ddzH j € M [
Hftej Hj dzd Is 1 dzj d3p,dzlsfiyts MgFEsMa'djy>r dL Hekzr Mmist
fcsCOLOdets 9 IsOBdzdyjy 3. 2.

s OBd&zdYyoO® 3. 2. 1 4 dzj dpj dzls

lobndd& § Mddkd [bcswOy 0) d J
A[1,1Shift+: 0.1 A= 0.1
A[ 1,2 Shift+: -2.5 Ai12:=-25
A [ 2,1 Shift+: -1.0 As:=-1.0
A [ 2,2 Shift+: 5.2 Ax:=5.2

10 twdmkzdeSj 3.1 ftcde j HigdyBBMEAD d3jadzls ¢ telOE
Y tdgzp d2" dB3OMdP e ") HI M QREGINGY tzdelg @ 5§ dzts L o
tc 0o dzs jju ko Ols j dz' dzts, dadzH J S MOyYydw o dBOMMde On

QRIGHY = 1

X1 =5 X3=8  X3=10

A11=01 Ay 2=-25 A7 1=-10 Ay 3:=52

[0.1—2.5]

b=

-1 52

it dmMizdesC 3. 1. l otsH | dz RGN o j CIlstst

[BtOldlsj o dzd BOdzqdjL ofj teafffis.lw 3 .d2iH.j CHOgIw 1
j ) @H GIN=0.

Ea
Il
Lh
i

=8 ;}&3:: 10

01 -25
=(—1 5.2]

{ dfkdsS 3.2. JlotH | dj GRGN® o jClis
| dzd 3O dzef iz |j € M s 0 Odedz ( o offtsjHiafjltfwdzddl $d §
ftew ks?2 sISCtor oB@EM)j 2 B MBOtY dz | o o t§ Hog st Yolzc
fsiy L dzO0C O meJssum@eadjeyddzH j € o do3j ded,
I CteOdzj HIMY dzj Waudl d O dz' dats jls s dz ylsts o dzH |
gsé%;ngsc;dzdztsp RZOSsHlsMY dzj ddeth e s Y 8O o izit j &l

3]
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3.2 i OBBISO M 3Ot dpdatbdAD] o j €

{ OBsk® f &GOdyOdd d ojChktttOdd kb
ddzhistaspj, o' Btstotsdz dzgj sBrSHdBEr 7 fEzdzSIstse ¢
¢ fMsle j Syt G5 i35 ¥ & dz

YyissB' tlsCter Is¢ f Odzj dz! s jteOyd?2 M ROl
dzj 5B R K qEBEkz s Els §@ug i GOk | &3O kg .m< dn
Matrix S|

e e £
'ﬁ'ﬁ H{.‘:- HT o

i m
Fe¥ o Ex¥ B0 R

fzdesS 3. 3. 1 Odzjdzr dazhlstebz Bj delstse  Hdzw
dzj &z sfjteOyd?2 M &OMisdy &ogd sd mazj @l s ¢

isftcJH] dzj dzedd t©OL A3 etso dBwOIsted y' ;

td
) O
1]

MigotH dzj 3 ;dzls© BOMMdoe O

-1

Tlier udMmdzj dzd§ BOSLAYT, e @EPE e ¢ d3@E sy
isBteOIsdzOw € dzj 2 ;

Mo wdmdzd dzd § Yo HlARDEN | &0 GOt YT

i sfjtOlstt ojSkstedL Oydd (§ &t dzj &j dzls d
B3@s d y O di3d V={vjli M@AE{f(v;)} J dzd dzdp4ha;} d B={b;}, ABE{aq;b;};

o

Vit tej njdzj dzd§ s ze Of IsOdEed g 130

" s te O dzf f s dzq tets 0 ONG) AR s ted YT :
"isftjHjddd] ©Oddtimdpzdias? § jtcj & dzdzts 2
Ui e udMdzj ded§ MCOdvedasE s 6 Eed o Jf dad v
V(Y1 Y2r-Yn)s  XEEXY1+ XYt .+ XoYn;

Tier ydmdzj dedi o jChttdset f wEHxedybigl v ¢
IS &Rl y=(XoY3-X3Y2, Xay1-X1Y3,X1Y2-XoY1);
zu

— T o’ ydmadzj dzdj Mz BEG C 5 BY sxixidzle) o j Btst

X X=X+ Xot ...+ Xp.

fiH

3]

'|'9c[LIzOdzc{Lqu’W ygwtetseos?2 ddaW stedsOydd, g
ted MizdeS 59, ftoj HMMIsOo dzj dedz" - BOIsted yoOdd, L
gL sBtcOY § ded W BSCzls BI Is f sdzkz Y4 dg’ m
"slstsOf f OcOlIstse, SEsBBgyugmBdd. tcj HO
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i BYdEHOds, COC &oyds shkhjhks dls:
jBjdasdas. ujfie EEOMmdEEq s GO d) Y

i yScd (M oe@esi ] sSCds HdOdscO (todl
EJHJdZO[lSJ Rojvg dztsd  fiplpdsfitsdz ts Cofgsris) dzezwitize? | @
s
d

Brls! SCds HJORSOR, hj &S dkze 5 o
fisd | dzj &) dzlst  BOBEdY', khsOdss d:
dsfv M0 0 Bl Ld&ZOSO ftdme Ods Odze]

Insert Matrix x|

Bows: |3_ 1 2 3

Columng: Iﬂ_ nzert |
Delete A=14 5 j

Cancel

i

{ Mz desS 3. 4. [C dgs H df Qtieedss S 36 j5H. | dajaimievds
COL &) eso EOisdy" kgm0 & 66 6H oG
L dzj B3j delstse  BOIs &

1 dzd B3O dzf § 8 n © dzdz’ 3 orhj MmMishoetd d&isy dzts
Y& dr 100 + dzj o3j delstso .
dzv Istsegts yYlstse o ' fesfdzdef@sy d 6 ¢ O  dgRflstds]

r
f sC f Odzgj dzd dJdzflstclzd3j dzlstseo, dzj sBAtSH A N
Jnds d ) i tsdzj 99 tsHO d dzw BzOIsted yr . 1 !

¢
q
st O dzf f 5 dzfoE@PIE. T [§ " L so jls € il OIS W
]
t

swodlsmw, jifndd s " fdifsdzEls 8 tcq izt dzdc Isted
jLEzd Ol or ydmdzj dzd?2 4§ v o dldpr0.§ sfydzj o o |
ANcOCG Bj dzs tcOBMahCADs d&diBB@®OyY j dzdz’ 2 &0 ted
fgkj ter dzj Ctslstster 7 S jteOyd?2 &OH &OltedyoOid
LOBBbHOts Mots2fmilso OfF 1 dzj d3j dzls Otcdats? OdzG j B 6
kts fMzBRdtetso Ols! Ry ds Isd ¢t BOdy’ t
sdz' €5 o Istsd3 Mkzzyoj , s dkdkosdElygdas glon das
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QRIGIN = 1
1 2
0 3 OnpegeneHne MaTpuubl A
A= pasMepHOCTbHO 4x4
- 21
43 As o =3 3HauyeHwe anemMeHTa maTpulbl A,

01 (2-A cTpoka, 2-i cTonGel)

ObpaTHana maTtpuua
0.5 -0.25 025 0 P Pyl

0.25 0375 0125 0.25
-1 —0.313 0469 0031 0.063
—0.063 0094 0406 -0.188

102 4 |A| = 64 Onpeaenutenb MaTpuubl A
AT= 2313 TpaHcnoHWpoOBaHWE MaTpULbl A
3200
2131 05 1 135 1
1 0 1.5 1 0.5| YMHOMeHWe MaTpuupbl
=g LTl g5 o 15| Hauweno
2 1.5 0 0.5
YMHOXeHUe MaTpuy, CnoxeHne MaTpuy
7.5 85 35 7.5 1.5 3 45 3
AL = 4 7 3 5 A+ Lo 0 45 3 1.5
T 8 4 4 3 1.5 0 4.5
4 10 9 & 6 45 0 1.5

t dfmizdzs¢ 3. 6. 1 tc@HBjdEOIs tesdfy @edfyd 2 ¢
{ OBlsO ) oVpd\BEOW®IY $ dzj o' L' 9 0jl L Okt
Coltster j ftwwdojHjdd ot WitOcdj dlsj t©OBBYY Gt
GOk j BOdyj MSsets Off OO0 o jSlsstedy & o' yc
| dzd BBOdagf §izv ! 't yd fdzj ded W DHielxf{fgz" 3 . 97,) C ISESTted®O (]
C dzts f Ab&blute Value (OB Mtsdzt Isdetsj), L wO@fl ddzisy j dzdzO W
d dzfls tc z dfjaldzltaterg © o ydMmdzj dedd Y te joH jtedddf)s j3dz"6 )
o' f sdzded dets § ted  § Delpmringnt (Cfbzp i § dzd 40 dz4f O dzj d
ddzmistol Bais sbl L Odz! dets 1 Isd SdesfSd daj Glsd
o f sdzdzV § &3'Lded qadgd ., tc O
1 4 BBdzts G 5 ¢c dzj sB ' ydz d3e , fn stsy¢< d Lty j dzd W

f5C 0L OfcOip'sts o) Slss®YL o:m@gcgfﬁ. CBY & & o,

o' 0Oy jsled¥), il o] Gspzdlsftc! sl ©f j Ol

CjLbd sOtd or ydfdy dzed2 BEHjl ojSlktte, ¢

tgsj sMlso ks h j &5 + dzj dsj dgls ®. o MR SHdESdiEs 0 § § S

fedkj O dhMicsd LsoOddY GfjtOkisdO akidslys t

o jCtlaMs d K (tsdf. 3.8). s0OC dMK|HmBds, MO0 de
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i Hjdzd jSsE@BEOdzdzOf tdsjs ¥ j ftesdLojHj

MBLHOjIs dtseor 2 o]jCItsts, COYHT 2

ISozs hdrn Codtfddaj.dzls dMmrBHAd = 9 j €k
QRIGIN =1

1 20
OnpeaeneHne maTpulbl H

H=2 03 pasmepHoCcTbl 3X3

2
{2 BrigeneHue BTOPOro

M=|0 cTon6ua matpuupbl A

ok

4
K:=2-M K=|0| YMHOXeHAe BEKTOpPaA HA KOHCTaHTY
2

ey 6
D=M+K-— D=| -06 CnoxeHWe BEKTOPOB
2.0
U=D' U= (6 —0.6 2.6) TpaHcnoHWpOBaHWe BeKTOpa
d:= |D| d =6.567 OnuHa eekTopa D
5= ZD S=8 CymMmMa 3NeMeHTOB BeKTopa
M-D = 14.6 CKanapHoe npou3eejeHue
0.6
MxD=| 0.8 | BeKkTopHoe NponIBedeHWUE
-1.2
it dmMkzdes¢ 3. 7. lted d3j ter 9J CIsstcdz n
0.909 0.909
—>
sin{M) = 0 sin{M) = 0
0.841 0.841
0.841 0.909 0O
—_—
sin(H) = » sn(H) = | 0.909 0 0.141
[ This value musk be a veckor, | 0.141 0.841 0.909
M-K =10 CkanAapHoe npoussedeHue
8
—_—
(M-K) = | 0 MoaneMeHTHOE YMHOXEHWE
BEKTOpa Ha BEKTOp
2

it dmEzdes¢ 3. 8. 1 tod d3j ter 9 jJSCIsstedL Oy(d
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) q’d3G)dzq’4't¢GDdzdzO[.-. MahCACmdvd2¢ vy d d Otc G Iz d3d dzls C
(o el v4 B Is! stsdz! €85 MGE Odzw te dz'sin (M ,Jdgsiydggtdzda 1] ¢
fr]UUEdZDISJ ftcd ®BQEGKcOdd Istd ¢ M f(tedd
JSltstedLOydd. uvjfjte! +Ists dgj SisEML OBAigz dz
d Ssste, dzj SbtsdEdgy ®Yld*: , o s tsdzO 9o ' {f tHdzdadddsh
| Mdode G z d3j dzls TwdgQiK taydhg®O dfsedz dedJ Y j 6OISEGEO
BWLOIjd des (tedfm. 3. 8)

MathCAD ff d3OIsted yoOd3d sy dzs o' § tsdzdgW[Isj' dzt i d
5o Sz dz R SR B Y § L d e defyidts deqTeasspoSgizd J
BtoON jdzd j Indp@)sted yd ™ UdMmdzj dzdj ¢ ©genmjnend)ls j dzv
dzv Istsetsteydsisey Misfd ¢ OC ks dzdets f jteOyds:
ykz ddjtsBrtsHd®Bs o H] d&zd s | O LOIkjd o
Csds d&3" h d. A tc O 6 iZYaki€ADIc O Entisy jj dotg O tlzd B Is @) ¢
Oydd d&OH BOIstedyy 2, HtedojHjd O tdf.

2]

a-d—b-c Onpejgenutenb

-

G g @3 @ oo
g_"="
O

<t G—.
R
5 <

I (d —b]
- QObpaTtHaa MaTpuya

a-d—b-c —¢ A

(: :J TpaHCNOHUPOBAHHAA MaTpuUla
t dmMzdesC v J'd3desjz s j teOydd dzOH HBEOIste
stesdzgy § Odzj dzd ddzmlstckzdzj deglstse d HlzdzS Istse
MathCAD fkzh jmMlsekzs s M j ydOdz dz j WEZdC ydd, (
cozffriydg zdftejn]djddy &Otdy d sfjttoOyd
o' ydMmdzj ded W ®W@asdrd 2= D @F Isj edMisd & dBOstedy
yd mdzj deezts o d ©A3" tcjhjdzadvw L OHOY dzddzj 2 dzts?2 C
t OfmfdBslsted &3, dOdBBdzj § SyPdlsts dMmYf sdz' L iz d3" J
ANzdSydd tftejHjdjdd¥ KEObtedy d: sfjttoydd
f matrix (mn,f) iMsLHOJBdzdeY §j B ABGFHIEE nyds] terdzts )l
dz@, S OYH" 2 1 dzjagyg @asj de susdz@pj? daq): ¥ & dzl3)
g jHjd d tdf. 3.1
f diag (V) imMsLHOJjIs HJOGBdzOdz' telz v 1 dge) Ity dozlsiz
HdgOGtsdzOdzd S Blststets2v; ntcOdzV Isfyw o 9 j C st
1 identity (n) T M®OJjIs J HJdzd ydziz® 2)30tststgyies © tcC
1 augment (A, B) T dL BOEtdd y¥ stcdzd telz j Ismpw IsteJ Is
(edfg) 3. 0 misssdzE Blststes?2 MBHJ Y O  fd3disded
BOIteJ(YBOIS Y H sdzy dz" dJd3d Is! tsHJdd2OC 59 5§
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ORIGIN = 1
f(x,y) := |¥2—x2| 01 4
_ 1 0 3
A= matrix(4.,3.f) A= 43 0
9 8 5
t dMz dzB8C o3zl OBOISted y' , COYHT" 2 1 dzj d3g dzls ¢
L OHOdzdets?2 W EkZdzC ydd
ORIGIN := 1
2000
. . ) L 0400
1:=1.4 d:=21 D:=dag(d) D= 0060
0008
t dMezdzb ¢ MBstddsdtetso Odzdy HJOG BdzOdz! dzts 2
ORIGIN =1
1 00
E:=identity(3) E=|(0 1 0
0 01

{ Mk dZBC wBLlH Odzd § J Hddzd Ydzs? BOIs
014200020

B (A.D) B 1030400
= augment( A, =
o 43000060

9850008

t dMzdzBC Mstddsdtotso Odzd j dBOIs te d yaugnient (A, B) s d&3ts h
M stack (ABidL ®BEOdgf stedsdtclzj Ismw Istcj lsHhHhw 3
4 woffsjiictSlsstes? MsH | gy OB (ROigHs Al Iz
( BOWdYASdy d' Jddi@itsts] sy @8 Mistsdze Yyt
1 submatrix (A l,k,p,r) T Wstcedisdtclzjls d&OIbcd Yyl sk &1
Wodzv jlsmw B dzSE, 5 d3as@iifiSfis jodgdp™ A3 o | s B 5D On
M Is 5 dzB pffCs~(l<Kpp<r);
T Re(A) T otLotcOM OjIs dBOtedykz (9o Slste) HJ
(94 ¢ Istd)dzi¢s ifpe Cdgf 1+ dzj @), delsO3d ( ted . 3
T Im(A T atsLotcOh O] s BkOIsted ylz (9 j Clstste)
(94 Clsstc0)]j Sofda dfcdisdCydelyf BiEedm. 3. 1

34



¢z SMmido .U v

0

:= stack({A ,E)

el = S T
o o e o W

0
v 0

== B = T -« B R R

1,

t dizdets € Mtstdddd tetso Odzed j dBOIsted ystackf (tBdB) f ts d3ts F

9 8

t dmMEzdzs ¢ MBstddgd ctso Odzdj BOIstedyr Hted 1
submatrix (A |, k,p,r)

1+21
Vi=| 2+i 1

3 - 51 —5
{ dimiz dzB ¢ 13t dld3j daj dz@Re(A) Wbnrel)y d 2

4 3
F := submatrix(B ,3 ,4,1.2) F= ( ]

2

Re(V) = Im(V) =

1
2
3

AzdzC ydd or ydmdzj dzdfy dztssed RzdAu@s @S lsyifte d fiyls d €

=2 =4 =4 445922

=

last (v) To " ydmdzj dzdj desd3j O  sfdzjvH dzj 2 ¢
length (v) ie"™ ydmdzj dzadj Stdzdyj Mlsw © ¢ i dz
rows(A) T ydmdzj dedj ydmadz®, mMstcss o d3OIsts!
cols (A)ieor" ydgmadzj deddJ ydmdzO ¢mlssdze ytse o o
max(A) Teo" ydijgzj deOdetsdz’ h jets 1 dzj d3j depls © o
mn(A) Te" ydmdzj dedj dzOddzj dz' " jets { dgj d3j dzls
mean(A) To " yqdmdzd dzdj MmtejHdzjects L dgQyJ dedw™
median (A) To " yd Mmdzj dedj RBj HJOdz'¢; BOIsted yr (
tr (A T 9" ydmdzj ded J f) dzdH@XE s de@dz'd3g" = HL d
CoOHOIdasd;, BBOIsts

ranc (A)Teo" ydmdzj dedyJ ©@Odzc © d3OIsted Yy’

norm1(A) T o' ydmdzj dzd j fJAdp 8 O HdsAdelgig 2 | | d3
o={a};

normJZ(A) i or ydmdzj dad j o IsAlic & @ O HAEOdRity 2 | | o3
0={a};

normia(A) Tor ydmdzj dad j € dEfl 6 BOBEHEOIsdzts?2 3
¢={a};

nofmij (A To" ydmdzj dzd § B J M) AP QaetsD Is difpR d3'd3
o
cond1(A) isftcjHjdzwjls ydimdzs tsBlEZzMdztso dzj dadzt
o fdtosAdstedsd | |

35



)l
)l

¢z SMmido .U v

cond2(A) isftejHjdvjlk ydhds sk hdss didsdst
o5 o lswagisA Hzts

condi (A isftejHjdvjl ydhds cBEkhdss dj dadzt
o BigfhUdzs? Adgstedsd | |

conde (A isftejHjdvjl ydhmds cBEkhdss dj dadzt
o Jpbarts? dAstedsd | |

ltoeddzj ter Hftodd3zj dzj dedw 1 MIsddeO WEdiAf) y3 21 ftcd o j+

ORIGIN = 1

1204 2
P e IO
ol 6 23 " 6

4 56 0 5
last(V) = 4 length(V) = 4
rows(A) =4 cols(A) =4
max(A) = 7 min(A) = 0
mean(A) = 3.063 median{A) =3
tr(A) =4 rank{A) = 4
norml (A) = 15 norm2 (A) = 13.221
normi{A) = 16 norme(A) = 15.199
condl (A) = 15.652 cond2(A) = 13.004
condi(A) = 23.884 conde(A) = 15.625

{ Mk desS 13t dldgj daj ded j Wk dzC yd2 o' ydidzjedaify
AEdCydd, ©jOoddLizshdj udmdj dd j Oddsied

O dzetgj':

)l
)l
)l

ref (A) T ftcede jH]ded § BOIstcd yr ¢ mMiskzyq j
Lodzj 3j dzls O] T fiptf | fiplsteds QPO i3d  B3OIs

eigenvals (A T o' ydfmdzj dzd j mMse Miso j dzdz” ~ L
BOIstsdf;yr

eigenvecs (A 1T o' yd mdzj dzd j mMse Miso j dzdz’ - )
BOIstedf;yr

eigenvec (A, p) T o' ydmdzj dzd J mMtsB Miseo j dzdzth G 5
tslse j YO BMjlsedty diis B3z p;L dzOy 4 dzd &

genvals (A, B) T o' ydfmdzv j Isv togj t€Hssjiedzdz’ - mtsB f
L dzO Y j dzd My ls aiirsetshiscp?j toj h j dedkevBE: tc O 9 dzj dad W
genvecs (A/B) T o ydmdzw j Is BOIsted ylz, MsH | te
oJClstster Idnilsfptes 8 afjj tBBN jdade" &3 MisB Miso j
geninv (A) i a" ydmdzv jIs d&OIstcdsyidz,s d&j o z¢gz0 ldsts
LA=E, qHJj HJddyydzOw B0IseihQ fusd diisjzie tsdiz
BOIsted yoO WO ¢df sz ¢ sdz! dzOW RO Ilenteyf yO 6 O
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T Isolve (Ab)Ttedhjdzdd MmdMmisd ¥ dzddei 2 dzg" =~ O
AAX=D.
TIu(AiTar ftsdzdzy j s Istej Iz ¢ js dzes OAslis 4=t6 @A, dzttdH] j dac
qUT mMsslse j IsMmise j dzdets dzdy devw d 9 J ton daw
Yjbsr ey BOtEdy' o oHHdESE 5 ff SteW H C O]
Ta(A T o" fsdzde? jIs t6OL dzsxp) deeQR, HROBEJ '
StelstsG6 s dzCdiz Wgp®Y o O~ dzv W IStej G sdz' dzOW  d3C
1 cholesky (A) 1 o' ff sdzdz™ j Is tcOL dztsypj datb ] MEBQP I
Msdzj yPELAL: L 9 OHtOldzOwW , fd izd3j Isted y
s ted HJ dzj dzdz@V Is te30Olsdoty dOFzQ ® ; RO
T svd(A) T o' fsdzde” j Is Md dzG z dzv tc dzts j¢ 4O LRz OS]
nlm A=UBA', du)Vitklssdtsdzo] EOlsted yimdsOL
nl nistsls o j Is f)BioHjdd@iees dz0@z! dzOW &OIsted yO, o
tofff szt j dz@ Mddeezdzvedgy §| yYydmdzO dBOIsted y
T svds(A)io" ydimdzw jIs o j SClstste, MtsH jtey O d?2
¢ to@atsdkm,  @lmj
ANzdz2Cydd mMbtelsdese € d
M sort (v) i Mstelsdtetso €O 1 dzjvdlg] dflsatemv HeL jjC Isotdda Ge
L G@gJ dzd 2 ;
M reverse (v)if jted MlsOdziseo € O 1 dx d3y xials &ls dzte g3 ¢ fstt
M csort (An) T fjtiMmMlsOdzsa C O OB BZBOBIPY Bd
tsls s tc lsEgtcds o ©OF B2 Ofdfs dze |
T rsort (An) i f jtc@dgtiso C © Mlistsdze § tdsoO ¢ RHls tdsoBUs C
Ylstse " stp PEHAdds P to SO Lidsde@si§ O .
tcdd3j dzgj dzgdj 1 Isdm Wk yd?2 BEHjI ttOMMdtsis
HOY dzddzj 2 dzets? Odzg jBtor . R, ftojYHJ UJ d&s
J &ZO0j &3 dzj MC sdz’fSsts  ff ts@dsjiolisHd@ 2 izOIsted vy , d
zz yj dzdz" B OB j tocg L g dzdzj dzd 2 .
10 tedMm. 3. 19 fsCOLOdts, ybts BOBdyO, {5
B Iste joH | dzO ©® MIsOdzH Otelsdzsdy3 RBOIstcd ydesd3 o d H
Mistets ¢ Btsdnlstsdz
( dzd daj JHECOWMDAMD stcjHj dzvjls OolssBOIsd Y |
slstsBtcOy Ols BOUstsdeylz [@dzddzte § L Iss L OadMmdls
1O ted 3y 6, Mdzdh Cs5d3 Hdzddzdz" 2 o J CIststc Oo Is 5 d3
fsdzsmMOdsd ftesCtolzlsC d HERO L O dEOs28@, SOC¢,
r dzw ss6 s, Ylstser gL d3d dzd Is ! o dH slstsB tc C
or ffiggd s+ MmMdzj Hize hdj HJj2Mlsadw:
T orLo0OIs! H d O dRextllitskomgt, tSH az8) H ' h j dz€ dzlz o
9" 9 J Hj dedets? RQdsadaf@y;r ddzd o §
T or BtcOIs! DisflagzQutichdz
1 o  Wakjx display stylezmilsOdztso dIs! dzj 5B~ tSHd d3" 2
Automatic ( W sted3OIls tstftej H J dzv | Mdiyix ( @ dcls B BB IO G T

]
0]
H
s
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dpdzy CMgdo .. 1 vi
B0 Is tc d Y dzts Table (dHtg J) H MIis Oe d Is ! o 9dH] IOBC

OK.
|
o ]-f]
0 1 5 1 2 3 3 y
0 e 3 4 5 6 B=/4 =1 [ A
A=y 4 5 & A= s E.J.
2 7 = 9 7 & 0O & 7
2| 1] 11| 12 7 2|«
10 11 12

t Mz dzBC WM’ o' o SH @ izEASE.d Go B P CIststc O
o 9dH] IsOB dzd

3.3. 10HOYd dzddzj 2 dzts?2 OdzG j B te”

[ dMOdzdz | or hj 9j Clsteds | d 0 IMattiGAR:" j
fsL o tsdzvGlds twWjdtesSd?2 Ctwkze L OHOY dzd dzj 2 dzts 2
gL dzdn

3.3.1. tjhjdedj dgj Sslstster = L OHOY OdzG j B e’
1 jtd2HidB € CtdeStcjlsder d3 L OH OyOds.

10rove 3.1, pdides@lesdiyedls’ o f tsdzdzj dac
IstpH § M IHA ) uAGAIA) o+ (u=0"A+l At J" jded] @&O tdfm. 3.
1061 oy ¢ 3. 2. L i to ts ) ls,eBlA-eeZiAd 0 o O NgiHAE] | e -
sif tcj HJ dzddsdjqidd MiBBIso j IsMis o j dadats.

1 O tod fizldfSy¢ O3 .O2zts COC dsydes tojh dls! 1 Is
fpdp sdz’ dzr di3d tsighe/Dy d v d3d

19roeve 3. 3. bz g gy Is' dzd “d3OIsted y@°= gy d dzd
tdhdddj ftedo jR&jdets dzO todfm. 3. 2 )
qq10¢qr51)¢Y¢ l.ese jtedls! , Wodzv jlsmw (jdiydadegiend Od y ¢
rdzv  tejh jdedw {1 Ists? LOHOYd dzjtsBrBHJ®BS
30 Byg d EBJjHdt MBdzo dzils stEOo juds dzlz dzb . 1 O
dmn tSHdm'tfulg(Dq’ zO2Isd tBWKOIdERzE ¢ dzj 2. [ M
s ts o3, Ylsts IstcOdzmtf sdzed tetso OdzdzOW BOIsted yoO 0O
tcOL detsfjs zdz' kOts ] msdey dg@ tdazdidg o OW ).dBOIstcd y O
1Orove. 31 B jtedls! , o dd fflafhiesy tde (ddusgobista d
] 5COL Olsildgd W@ B, B3& i j Hdded ydzOw BBOsted@®, dd
G HT 4 H d dzd Ylde@W)y O30

[ dzW sts@ 5, Ylstser or widzed Is¢ ,dH JvdBijdtylg jsdple dat
dzj sBJRBSH o tsLo9 jCiPlfH tcOls d MteOo dzdls! ) dMmnr BH &
Il Eyofmlselzjls jHdded ydzOw BOlstcd yO, Cslststolz!
st d MOdadats 2 o ' iddeptityW A dgC yd(df toj Hj dzd Is* , W oldzw j I
ddzo tsdzs Isd o dats 2, dB3ts ) dzts MtcOoadzdo jj jMmJ ded [
LOHOYd ftedojHjdts dzO tdfy. 3. 2
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pdzj €MiJo
2 -1
23 -2 3 _2
A= B=|3 1 C=
- 1 2 5 o 1 4
1 0
1. MNpoBepKa BbINONHeHWA ToXAecTBa (AB)C=A(BC)
fz _1\
23 2 3 -2 14 —18"% BbluMcneHWe
13 1 || = A
12 5 1 4 0 0 Npasoi YacTK
w10
fz _1\ ]
232 13 1l 3 -2 _ 34 -18 BbluucneHwe
1 2 5 1 4 40 =22 NeBoW YacTu
1 0 i

(AB)YC=A(BC), cnegoBaTenbHO TOXAECTBO BbINOSTHEHO

2. MpoBepka BINONHeHWA ToxAecTEa (AT+B)C=ATC+BC

5 3 o7 2 -1 3 12 -8
[ J +13 1 [ J _121 o Bbluucpewe
12 5 1 4 Npaeon YacTu
1 0 2 22
23 273 2y (2 sy [P
[ ] [ ]Jr 3 1 [ ]= 71 ¢ | Bermcnexve
12 5 1 4 1 4 NeBol YacTu
1 0 2 22

(AT+B)C=ATC+BC, cneaoBaTenbHO TOXAeCTBO BbINONIHEHO

{ {fMkzdzBC 13j.72j dzdj L OHOyd 3. 1

1 -1 x
X X
A= B=|2 0 1
4 3
3 4 1)
1 -1 x
X X
(4 5] ~3/12 0 1||+2x-10—-21-x+5
3 4 1

it Mk d&S t3j.72j dzgdj L OHOYd 3. 2
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2 -1 3
A=1-1 0 3 WcxoaHana matpuya
3 5 -4
Bi= A
2 -1 3
B=|-1 0 35 TpaHcnoHMpoBaHHan matpuya
3 5 4

MaTpuuya A CUMMeTpHdeckan, T.k. A=AT

t Mz dzBS t3j."2j dz2dj L OHOYyd 3. 3

F1 2 2
Y | N —
3 3 3
0 1 0 0
A=] 2 1 2 WcxoaHana matpula
Sy __ D _ _—
3 3 3
_ OnpegenuTtentb
Al =-1
2 0 21 He paBeH Hymnw
L3 3 3
TpaHcnoHUpoBaHWe MaTpulpbl A ObpaweHne maTpulbl A
0.333 0 -0.667 -0.667 0.333 0 -0.667 -0.667
T | 0 1 0 0 a 0 1 0 0
-0.667 0 0333 -0.667 -0.667 0 0333 -0.667
-0.667 0 -0.667 0.333 —-0.667 0 —0.667 0.333
0000
AT a1 0000 TpchnoﬁuupoaqHHan MaTpula
0 0 0 o| PasHaobpatHod
0000

MaTpuya A ABNAETCA OPTOroHanNbHOW,
TK. AT=A"1 1 onpeaenuTenb A He paBeH HyN
t dmMzdzBC (3j.h2j dzgd 4 L OH OYyd 3.
1 dzd 3O dzdfif! j'td Oy d W otsLO jHJdadW ) Y J dzlz ©
f tc jjoe@ dzls®&tz Hd&zv CoOHEOLd R &BOtedy, IsOC
Jiweoydd dOLdyo kddsy 0oy Is figtzd i ¢tz O Gy §
=0,0=0 A¢=0 A9 Aed

%i{sqwfi;;”hqlsj RO Is to d upd& nj=dl &A=B,o dzj dedswdzdzd Is
0 j .

[ Oted ydzsj bitclOn ozizizdeg i ¢ AMHIRGA O =] dwH 41 st
dzj dL o g MisdOY d&OltedyoO. rlﬁpdlgfdzli%dztf%ﬁ)dBSOlS@@lﬂﬁ
Co, bt tds §ihd d=ddedHd =0 "¢ v 0§ ¢sOCE O
[ AmM=mA[r B dzj dL o | imesdzly zsd3® 15 tedf i abfl 1s]' dzdfls @ € ¢
1 tsdgv Isdzets, yYlsts &@Oltedydets] LktOo dzj dzd ¢ o Ifidzy J |
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GOBE §uph | tzGairy da' §z0 ¢

6jh dls! d30lsted ydMathCAD I Op A Gad@dds dz0 ted fy. 3. 2

6 -15
A= [ ] WcxogHaa matpuya
B

2 -5

6 -15
A2 = [ ] BozeegeHne MaTpULbl EO BTOPYIO CTEMNEHD

MaTtpuua A - MAEMNOTEHTHa, Tak Kak A=A

$hopMUpoBaHNe eAMHUYHOK MATPHLbI

E := identity(2 E Lo
:= identity(2) =101
$OpMUPOBAHNE MaTpULpl B

11 -30
B:=2A-E B-=
4 -11

2

BbIYMCIIUTD HEU3BECTHYIO MaTpuLy X:
3 2 17
.X:
43 35
PelweHue
3avira Ty /o9
43 3 5] \13 -13
lNpoBepka:
32079 11 17
43013 -13) L33
BbIMMCIIUTD HEU3BECTHYIO MaTpuLy X:
3 2 17
XA=B A= B:=
T

1 31 23
X:=B-A " X=
11 9

10 -
B"= ( ] Matpuua B - uHBONIOTMBHA, Tak kak E=B2 MpoBepka: X-A= [ ! 7]
01 3 5

| dMEz dzsC "3jded j LBDHOYd Iz dzBC (3]. "2jairdQud 3. 6

2 tdhdddi MdMmisy &3 dzddej 2 dzr = EktcOo dzj dzc
okzjls dzgj Z3Odzts dBBj IssHBsS9 HAEZYW fteOCIsd
n IztsG)adszzq’Q AL bsB KO &j mPr dOkz 4
slstste’.j] dL dadn

3 clhcflsJ mMdMmilsj sz dzd dzj 2 dz' = FZtcOo c

w

2X1+ Xol BXzt+ X4=8,
X1 3% T 6X4=9,
2%0  X3+2X4=-5

X1+4X1 T%3+6X,=0.
1 0o d dzts q tOQ dizt e @ J Is mpw ) fhdzj HIze b j ddetA [ M)
BOlsysd  fd iy kgmjdded @ dzjif L o j el sdsclzd W dz 55 d
mdmilsj 8O0 d d&3j 4 Is jhj jHddkighyds.g %, dedafs ff te jteH j dzv j dsts§
SteORt®ee eifpftejH] dzdlsj &z &BOtedyr, § sdzizyd
¢ Odzj tds® Mistsdz yO o fyixis 28 yipdy] dias OC H dzwW
f s dzj dzdzts?2 L OHOyYd dytssTR EH JES? kb 4 ¢ zdzd I
HMMisOo dIs! mMdMmlsg 32 o ®&BOtedydzesdz o d
Isgzr o j SIstste f HOor ~ YOMIsj 2
d mdzd Is ! CGlzOo dee? GftejHJ dzdIs ] dz
tcdzdtctso Olds'j do fodaf g d3tExkOA ted Y ! ( zHtsB dzts
Csdz ¢85 6OL d ftsmdzj HB9 Olsj dz! dzd) L O«
woer ydmdzj dpkya@sfted HY dzdls
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Torudmddls! t&ej HJ ddlsi dzd

T &z02Id tjhjddi MmdiFed a5 6 Wsttdlzdj
1 0diglz dzC ff e¥f.0F 61 j dz WicPe ) eelsC B @BGp thig ©, MHJ
f smilsOo dzj dzdzts?2 L OH Oy(d .

21 51 8
1 3 0 -6 3anuck CUCTEMBI
A= B:= B Matpu4yHOM BUAE
- 0 2 -1 2 -3
1 4 -7 6 0
MaeHbI onpedenuTent
A= |4 A =27  cucTeMbl OTAMYEH OT HYNA
g 1 -5 1 2 8 -5 1
9 3 0 -6 1 9 0 -6
Al = A2 =
-5 2 -1 2 0 -5 -1 2
0 4 -7 & 10 -7 6 P opMUpOBaH1E
BCMOMOraTenb-
21 8 1 21 -5 8 HbIX MaTpuy,
1 3 9 -6 13 0 9
A3 = Ad =
o0 2 -5 2 0 2 -1 -3
1 4 0 6 1 4 -7 0

BoluncnexHne onpeaenuTenei BCNOMoraTenbHblx MaTpuy

Al = |Al| A2:= |A2] A3 := |A3]| Ad:= |Ad|

Al =81 A2 =-108 A3 =-27 Ad =27

PeweHne cuctemel no dopmynam Kpamepa

Al iy A3 Ad
l=— x2=— Fi=— xd:=—
A bl Fi\ A

x1 =3 x2=-4 x3=-1 =xd=1
dizdetsC t3j.h2j6dzd j fMdMmlsj &3 dddzj2dzr 7 ktOs d
Yo. 3t 8hdls! dzbfdzeB fztkE EZtcOo dzj dzdBj IsdsiH s at
Is das@ Y 'd30
stsH ©BOlds? H®Is teyduln iszdi2 dz' L ZOadzj o
fils dakepd fted Efdsedd, ult ¢s]ts jQedidls jc
dzils o 0 dedt j By dgts f tej xeABO®d b S H o Y 5 6 HEE o
OYj RLBOC, HIW Itsets, yYbtse' tjhdlk! Mmd
O lsk@ts 2 d YBS s H dE i3S afu'tsdzdzq’lsJ fdzj HEzs h dj H
I MY steRdtoso Ols! KROtedylkz St WWdydjdste
L1 Odgdzts?2 M Misj d3" ;
T ejhdls! mMdMmisj di3iz, ftcj HMIsOado o CIstste
Bz@dy" , SBtOlsdes?2 ¢ dBOBtcdyjy mMdMmlisg d3r
(te d fiR7).3 .
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3anucb CUCTEMBI
B MaTpyU4HOM BHJE

P

x=4A b X = PelleHKWe cUCTEMBI

MpoBepKa 1

Ax-b-=

o R o B e [ e

—

M d2BC (3.0 j dedj MdMmlsjdr dedde 2 d 7 led@s dg
ve 3.dhdlt MmdMmisj Bz dzd dzj 2 €a3jnls teHEAChBINIE) dz
4 dzd J dmisj &3 dzd dzj 2 dz' »  B©B EZ d2d 20Ok
or 9 0Qjlsmw dzO1 QlesXZ, fdufilples] dIsls fLjtej m SH W IS
©OW tjhOjlsfw ftoshj, yjd dMEGHGOW.

SH 4 OkfMMO Meflsdls dL -HolsAfcY k@ ot
ik b ChSkeses  ©OM" i) ddO"  BOkkdyo

5B 6 OL g Offdd @ dzis(ofs O HAdgj@iy" dzj def Bdztydifpizd § Iz
, Bbddydts] b dzfzedofsmdishy df | hkBP;
ol Be tt BIOW )2 @fsted | dzyOlskzs &Olstedyk
o ninjsts@BR § sdzk yd &ZOM' | Hi]tstgdyjdsPedq 2d50
BOltedyr MsHjwydls tjh jddj MdMh
o' hyj dL dztsy § dzgdzse 5, § sSteW HARS (o

—

X
WG TSR

o

g7
UT
7]
LS)

TIGT B OO " FI S
11
@
I
Q

S e e

—S@EE I G g
5§
@

I
g
®
>
O
L]

ﬂan'rstcsd3o[teis:-)(DlsJ BOtcdykz SCSi1 WWdyd,j dzlstse
L1 Odzdzts?2 MdMmlsj d3" ;

ff M sted3dtetso Ols!  twOMh o 66 ) Hzglaliz® KOt tc f ieks "
augment (A, b);

T dmMf sdz? L v rmefz( s, ydytedoe j Misd tOMmh dtcj da
Misizq §j dzy@les sz o

Tyszzydls: tjhjddj MdMmisjd’, of H]jdds
fakzlz yj dgdets? © HtojHTr HED jd&3 f 2deC Isj ;

1T o f tsdzdzed Is - oAx-B,d Mgzinded | o {itdy delingef dsfiils j dal
oGlststc, LOHOYO tjh jdzO o j todzts.
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ORIGRY := 1

P := augment(A.b) p_

R = mref (P)

n := cols(R)

X = R<n>

MpoBepka

Ax-b=

o B S s [ o

t Mz d2BS t3j.h j
101 ¢ Y90 3RIMazj H
Jdd:

Ab := augment{A ,b)

rank{A) = 3
rank{Ab) = 3
2
lsolve{A,b) =| -3
-1

¢z SMmido .U v

21 -5 1 &8

1 -3 0 -6 9 PacwupeHHan
0 2 -1 2 -3 MaTpula
1 4 -7 6 0
1000 3

R = 01004 CTyneHyaTan
0010 1 mMaTpuya
0001 1
3

X= - PelweHwe cucTembl

dzd § MdMmlsj d&3r dzd dgj 2dz" 7 kO
s Ols! Mmdmisj BBz dz© Mo dzj Mlis

X1+2X2+5X3:'9 ,
XqT Xo+3X3=2,
3X11 6Xo1 X3=25.
-9 MaTpuya cucTemel U

b:=| 2 BeKTop cBO6OAHbIX
2% KoathPULUWEHTOB

1 2 5 -9) PacwmpeHHan
Ab=|1 -1 3 2 MaTpuya
CUCTEMBI
3 -6 -1 25

PaHr maTpuubl CUCTEMBI

PaHr pacLluMpeHHOW MaTpULpl CUCTEMBI

EAWHCTBEHHOE pelleHWe CUCTEeMbI

t dimzd2sX. 3 p jL OHOYd 3. 10

1 swided d3 =~ tSH

tcjhjdedw 1 Ists? L BH OY mdzjf tcd
diy sH dz" n H Odzdz" =

st jMl' ®EOtedy’r CiWWc
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yomilsj 2, Wstcdzdtelz j Isfyw tcOMmh d tcj dedzOW BOIs to (
or ydmdzj deadj tcOdzec oy dBEdstise yr'd ctOWmd W tcj dzdats 2
dzOh j &3 Mdzz y O tcOdzed dBOIstedy tcOo dz d Mmtse
r(Ab)=r(A)=3, L 2OUJEO fiysddsi MisdzO d  Jddijl  jH
{5 MCOdedJ ted N J decRelzr And pts O e3tlzj darffXiz] o ' {f 5 dzdeW J
W zdzfdgolve (A b), Otclkzdij dzls s ElgststB8RBtcf yo Cts
d ojCkttc ftcOar a yYyomlsjl® j dzlets tejicy i Grists(@@ Is ts d3,
16r ¢y ¢l 3 rRINMdzj HisSO Ols mMdmisy B2 dz20 Mo d&3j Mls
d d -

X1 B5Xol 8X3+ X4=3,

X1 +Xol 3X3l 5X4=1,

X1 7X3+2X,4=-5,

11X,+20%31 9%4=2.
MBH tojh jdedw LOHOYd Of ted 8 judjndizj dizp] totd @ dzd
mMd Mmis j d3r d tOmh dtcj dedets?2 d3OIsted yr fsCOL T oC
Btsdz! h j tcOdzc O B3O KAWPYA), Yfisdshists dztlzO y O Is dzj fi
mdMmisj 3" . 4 depEfBdAIO] decj " s sk MmdMmisi Bk
Isolve (A, b) L ©o jteh dlsmw dzj 2HOYJ 2.

1 -5 -8 1 3
3 1 -3 -5 1
A= b:=
e 1 0 -7 2 -5
0 11 20 -9 2

MccneaoeaHne CUCTEMbI HA8 COBMECTHOCTD

1 -5-81 3
Ab = augment(A ,b)

31 -3 -3 1
rank(A) = 3 Ab =

1 0 -7 2 -3
rank(Ab) = 4

011 20 -9 2
lsolve(A,b) =

singular makrix

t Mz dzB8S¢ t34."3j dz2dj1 L OHOyYyd 3.1
dr ¢ v 2 3RII]fI]dZJHISSO|SJ MdMmilsy &3z dzO0 Mo d3j Mls
J !

AX1+X1 X3l X4=0,

2X1+3X+X31 5X,=0,

XqT 2X%o1 2%3+3X%4=0.
j or udMdzy ded? (tedfm. 3.39) or widw
o dz dz¢ Iz _d3Ols(E|bJ=m(A) Mdigds] dsBj dz b j ., ujd
d u=le'i An ) d m(alh)=BiA)<4 . dzOydls, mMdMmisj BO Mt

1
d
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B MC dej opgsflsodgdz toj M j ded 2, J d ¥ fdrfaisdiaib) is d2© dzc
ejh jdzdW L OHOdzdzs? MmdMmlsj 3 dzj 5B shHdse Ods.
41 341 0
A=23 1 -3 bi=) 0
122 4 0
41 310
Ab:= augment{A,b) Ab=|2 3 1 -5 0
rank(4) = 3 12240
rank(Ab) = 3
lsolve(4,b) =

|This makrix st be square, |

t dmMEzdz ¢ (34."3j dzdj2 L OHOyYd 3.1

RIsOC, ftoesOdzOdzdL Jicso O9 oMy dL dztsy J dzdz" |
dzd dzj 2 dz" = EktcOo dzj dMRhCAD, tc d 3 dAES N IJO ¢ dzé yd s/
MOk ~ fetshier ~v ofgtfvtg fiistiets d MY ts dsolvets $Okled j [ ¥) zd
¥d ftoed BBtOh j dddd Co & UsdsRSC QNjdsdz stse M j dzd
fsCOLOdts 9ld OH.ONp@r MIZzjHEZ IS o wWindzd Is d o
otstsBN j d wWo dwdhisfgy datlal dsdets J H ]
1017 ¢y ¢3 32 s8N jJj d yOMmisdetsy tjhjdedd Mmdml

Xq1 2X%o+4%5+5%,=0,

X4l Xol 3%3+5%,=0,

X1+3%1 11%31 5%,=0.
ltcdojHjd3 tswidzj 3dw dz® SBizdaSdgz B®BISSBLOY J |
L OHOYy(d.
RfMMdzj Hso Odzd] MdMisj dzgr T 5C0OLT 9 Opgk), Ys®&S t
tc Odze dusQfigpdzts? BOIsted Y- tcOo jdz tcOdzGlz BOIsted
dzj Lo jMmisder . ¢ 1 Ists L dzOydls, vyl jfdfigsji2dz0
ltcj sBteOLEZjd3 ttOMh dqtod dadzlzé d3OIsted ykz dmn tsSH
[ Osted yO, f sdzz yJ dzdzOvw o @iy oplsteB®Igs k, MBEBE
slsBtesmdIs! d MsmMisOo d Is md Mmils j i3z, 1 Codo
f sdifiz@ ! MdMmisy B3O dL Helkn kKOs dz ded? M U
tgh j ded j 1 Ists?2 fndfnlscidy, COL )" do J Jmds datOm
74 gaBlcduBlzr] &3 MudlsOls! Mo tsBSHd" &3d .
[ dzv  tslsr M Odedw BNM jes tjh j g Ofmiddhdsj edzt
1 OyddzOj Ismw 1 Istsls B dztsGiveniny( (@latzy VY J oF EsdsEs tefig gzts o
99 jMlsd M CdzOoadOIkzte" . 1 Olsj &3  @Cpfyrjo O Is
tcOo djdiAdls j 3" . [ BtcOIsdIsy odzd d&3Odzedy dz© Ists,
ootsHdImMw ftod HOulssddid CarOm e Oj Isfhw dzO § Od
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Boolean 1 tc©o | j d dzdyd i s dzjisijde’ ¢ ts 0 olzttcHOp Ixihy Wz
Find (x1,x2, %) (1 021sd) , ) MC B C P dfo] totf jud ndg)
L 2Oy J defste & dzlzy dets  dzO02 Isd . 1 sfdzj 9 98HO

i J ted d3j dedztsad delig] tsoB'AB 6 OIS L dz20C fistcj d8ymgbolie {f
d dzd dzO3 Ols! § sBEBCZO Y dl¥" yddg@n dizdets § tej " j ded
slstsBtcOy jJ des fdRMidzjs h{fj g€ ssB58dZzOMisd HBC A&
Mz yO, , 9jClstste, fsweodehd2?2mw MftcOa O sl
MdMmisj 3" , o dzj dgl3j eidaRddn@zof @Y edzr i L

f 4 tej dBireidcke’ J

YyOMmisdatsy tejhjddj Mmdmisj 3" dzO2H sdftels@F dzw !
tBh jj tjhjdadj, o C(tltstets?2 o €COyjmbse,j Ofts
fjtogadsjgedry. 1 SHMIsOQoadzww o 1 Iskz WEAdSyde dz¢ s
yomlsdzg j tejhjddWw dzj Sezfzstztsh dis®@ O mdzinded 237 dz

1 -2 4 3 0
A=[3 -1 3 3 b:=|0
1 3 -11 -5 0

rank(A) = 2 PaHr maTpuubl cUCTEMbI
rank (rref (augment(A ,b))) = 2 PaHr paclumpeHHo maTpuubl

10 -2 1 0} Mepexoa k

3KBUBANeHTHOW
rref (augment{A,b)) = 0 1 -3 -2 0 CUCTEME
00 0 0 0

ypaBHeHUH

PelleHWe cUCTeMbl 3KBMBANEHTHOW AaHHON
Given

1 -23+xd=0

2-33-2xd=10

2.x3 — x4 CeoboaHble NepemMeHHble X3 x4
Find(xl ,x2) —

3-x3 + 2-x1 / BazncHble nepemeHHble X1,x2
Obuwee pelleHne YacTHoe pelleHue
2.x3 — x4 x3=0, x4=1 X3=1, x4=0
1 2
33+ 2-x4
Xi(x3 ,x4) = 3
i3 X(0,1) = X(1,0 =
x4
0

1
tdmEzdd®¢ t3j." jdzd i3 L OHOYd 3.1
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4 . | tc OWNMathGADe

I 5L Bty dzts fls fsfistetsj dzdw tOL dzd ydze' = Ho ke
ftesmissls® do fiffdsoH@ dafty v ddy J§ON I d fH | dzOs Is
Bisdzj j L W WUESLIsHOeREIMN]C teOW d yj S dM&hCAN. §f Ote Ols 5 o3

4. 1. 4BLHOddJ MANEAR  C 59 9

[ dzw stsets yYlstsBr o' f tsdzded Is fsmistetsj dad j
& sBRBHd B kS QLtisyj df ¢ s fjsdsp. dz 17 B 6§ 5620 & @
MathCAD, stsy dets bkoadH jls! , jMmdd ©BtcO -t dyw

o1 B tc O iz daBrdph.
sesdk] BEE®S' MEoOW ¢ &y dts d §td Gfaphdsh

(tedf). . 4r dzv 1 lstscts daj s8R T ¢ &y Oazj eiaf O lsEO s dis
qddzmlstel 5] dzls s o .
Graph

b A
& £ [E]
t dfl 4.0dzj &z ddemstcbdsj dzstso Hdzw ML H Oded W
SdBBOdzH ", § toj H fls CGragdy, dede'Mgsislish Idpjldzsh  §  d o
f@zj &z Jdmlstbdj dsss Lotk s ls §shsiesdls!

T XiYPlot@ @ j COlstso E)ﬂ'@%c{z&‘dz,cj tdg 2 cLOWds

mdmisj &3 ¢BBKHJAEO;

§ PolarPlot(f 5 v ez 2 D IEOBAE S o f ©5kOI@B R C

§ Surface Plot (GO 8o j 27 ¥ Jkiqlste) T k) oz 2 G
( § sgstls! ) ;

1 Contour Plot (€ 15 dgls b tg dz' I)tc@mzlglztedzr 2 GO dS
f tso gk dz

9 3D Scatter Plot (IstsyJ ydz 2 '#gmmqequg  9odH ]
Istc ~ d3j tuships @50 gzigls o J

(il
1 3D Bar Chart (Istej ~ d3j tc dzOW G, SeBd BHBO o )
Moo sCkf dzifiylsd MHiststkp - B3J tcdzsd3 ff Lo s M IS tc O dzf
ﬂVectorFieIdPIot(aJlelstGdzF: ifestatdw d € 9 J § Is 5tc dzts
fafssmisd;
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1 Plot Wizardé (i30OMmisj tc Istcj » d3j)d dgesd H Odzag ¥ d Gsdc j ~

CteOVdSEO M LOHOMdk &i3dd Meots?2MmMilse OB f ted
l skyg , or L tso dz¢ B t52 dL ftedo j HJ dzdz’ - or
u’thSJHJIs ¢ o MlsOo ¢ j 9 tOBtsYyd? HSC 2z dgd dalk
ZzOL " 9 O] B 3" OB dztsdz BsY jIs MtsH j oy Ols s
99 BHO. 10ftsdzdzjdzdj 1 Isdr fdzj ROMmrsEY j SO,
iitGBqur]fr] fshMdEOs] ddY cteOw
10 tedm. fddeo jHjdz WicOcd3j dzls ttOBBYJGES HBE
ML HOdzd W CtMsfiCo@ 20 frpd Misj 3y S ststcH d dzO s

1 h 1

{df2 AsHCEGksoCO € fwufmistesjddy HJS
[lsdjlsdd, yYlst " OB dsfasviodew j If fsils o j Ba(E L d
cOBj6E HBCkdj dsO, Ists jMml! kO®R cHj &OAE
Bj s wt®ONf dzd ] cwOWdujMS B2 B &OMISd sy dzs
fesshd & "d. [Jdveslkhy O i d ©OL BJte
Bisysdz o j dzd yd o ONsOls ' dafits bakjtdis d S Ocdzd, 5 ¢ Sio
EHjty do O% CLtcljp¢Ods dzdn daBOtj cOR . | tcOW d-
¥ B ] HEkcdVRthAB,i jREs dzs o' Hj dzwils! , fsdgjh
CsfdiesoOls! , fjtjdjhOl! ddd HOdVIs! .

42. r1obkdzjtedy §j cwOWdSEd

l MathCADf sfplstetsj dadj Hokd3j tedzesets ¢ QW dtelutsdy s

fsdzv tedets?2 fdfmls j 3@ Ac sWlgy s tdsHsEdBO Is d L d3j dzv Mo r d3dats

Bs)y dzts MtsL HO9 Olsy ¢ tsdsB d dzOy ded" JIs dldf ofstfor .c e OW d S

4.2.1. 1 chstesjddijPOBES Y MdMmMisj iBi ¢ Bt

tOMmMMmdisistod gelzd i sidstde@ d Ctso o oW BEskze tsdzr dats
te

CsdeCtoj Isde" = fted sy tO~n .
1o6roévyed 4. 1. AkzdSydw LOHOMO IsOBdzdyj?2 4.
s OB dZdyO 4.1 3 dgoifyj ded
n O | 4 |10 |15 | 21 | 29 | 36 | 51 | 68
z 66,7 | 71,0| 76,3 | 80,6 | 85,7 | 92,9 | 99,4 | 113,6| 125,1
t d"dls UBfﬂlSOSdZJdZdZIZ“ LOHOYkE HBotsdz' dats
f st oW d ¢ Hobkn |l o Gliztletftgo Mdzj Hizs h 28  { t
H J Bofigf

stcdsdtetso Ols ¢ 9 JXCh B MY BHEEZ -~ L OH Odzd
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i MCsdzj ydesmisd. 1t Odz
¢Cd d fse Odr dzd dzd
MatEDAB 2 2 UOBB ] ¥ s
d ¢
J

EdeC ydwv Mmbstej 3dIlsmw ¢ B

yef @dzd L Sdd MEOY
OtcG zd3j dzls T Hdzw dzj os2 (
tgih j d20. 1 OdueéBicOq j tlz7 ctcOW
d3j IstsH 53, @sgl;Ldkaclmﬁdlﬂsdzdau’ts H

17917,

2= ==

L OH Odzdzts 2 W [z da€
dzj dzd w OtsGIzd3; dzls

oo

t dm. .4{'[.G!DWC{Q ¢ LOHOY4y 4.5
Y¢ 4. 6. llsfr]lstslsgf—l&\(b(|9):t60wdg WEdS ydd
tcdBdLEBLO) Gz cOODAds?2 WEZdSydd, ¢l
3B

- 4982 *

-~ 1, X 10,

@t dM18 44 OWdE ¢ LOHOYJ 4.6
10r6vye¢ 4.7. 1tshbtetsdl! cwOWdS WikzdSogd,
x=3at/(1+°) E3at/(1+’) , jildd<il d<t<+D. (0Odzgjj ‘1Is
dzOL " o Ojjiilstson dzdMmls, ftodrtsHddsh MsihlsOs dz
cOLdr 7 ddzlsj tco AEAPES Oy @dzts d M OU .1 SO L OH Oy
MathCAD 12.

2
a = % XI(’E:' — 3-a-t y(’c:l 3-a-t

1+t 1+

210
- ’ i N 2
-2

=)
tdml19 41 J COtelstse dzd Mmlis
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Yo 4.8. 1thmbstesdls! cteOW ey M0z ydd L C
9 He OB dzrdzdy ¢ COdesdzdyd MStsdzz o dH Iz, |
B LOodMmdizsmls: |, st 8 lo®x d e [ dziizdzd] fisf
Y Odzded 5 Mdzj HizeE W dj HJ2Misedw:

jHJ Qo dzj ded j ;

Lisjhddz jets tslsdatsmiy s jlsds dgish Isfizjutdaiteaig @ad:
fitdzd o C SigdlizeMariable\Solve 1 tcj H 8 Ote d Is jizdz! dat
| d3 >14 MfsmMeesd dZO2HjdB3 tjhjddv {§t
5 B L dzOls! tsB d&zOMls! HsfbEMmisddr 7 L dzO-
HOHC{d_?, tcOdzy dtets o Odedzlz ® 4t d3dd dzgz H
d¢ 0O ( MEdsjOdslyjdrs w " §f sdzded s f sMistetsj d
OQodzdls! tjLEzd sOIs) ;

Tsfteinydzdds Yedsydd, sfdhmroeso0shdi o]t
T {smstesddz GOV dS HokRm WEdC yd?2.

Lzdz Ol fsmistesj d2py ftdo jHjd dzO tedf.
OnpeaeneHne 3Ha4YeHUA

YpaBHeHWe annunca
. aprymeHTa QyHKLMW

X ¥
s+ _1=0 x:=-2,-1999..2
3 5

BbipaeHue y uepes X 3agaHue ypaBHeHUA BepxHel U

HWKHeW YyacTel annunca

1 1
1 AL 2
Z15.4% 4 a5 1
3 ( X+ ) vl(x) := 5.(_15-x2 + 45)
1 1
-1 o z -1 2
_?'(—IS'X + 45) . v2(x) := ?-(—15'3(2 + 45)
PelleHna ypaBHeHUA
—15-)(2 +45=10 4 T T '
1 2
32 y1(x)
1 26| |
32 -2 |
4 | ' '
o -1 0 1 2

t dm20. 4 ¢ dzdzd f
CO¢ fJtod (ds@Btomsg dzef d ¥V EBdzOY 2 dzd ded d ¢
, Ists dzj 5B~ tSH dag®Is s tff as@aliaf{ds * H df'E i tsd o
Is 5 3lzo YHs@Bdzdzts 2 L OHOYJ tcj Yy dHjls tsB
whji2 dL Heka yoOmlsj 2.
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107 0vYod 4.9. 1 tfstesdlsdzdzs@Ofdeg v ¥ b 828 |Bd B oK
¢

YO) =1 2452

:' 1+x,x20

10 Rl 5UOL Odzets, $OC dstsydets tjhdgls: ifi.lsk L
x:=-4,-399..4

vix) = if(x< 0.1 +x+x2,a,f1 +X)

X<0

¥I=E)

4 2 0 2 4

tdm2L 4t jhjdedj LOHOYd 4. 9

4 . 3. vtej nd3j tlodzr §| GcteOWdSEd

gL HJdepjj tor deBIEIKCAD S " f sdzdg™ j spw BT Mistets d
sSB&ZOH Oj Is o 5L i3t ydeftey i ldsmedg - difj técfights t&ts c tc OW d S B
4 . 3. 1. l sstesjdzadj ctOWdEtse o jten dasilsj ?

{ Offmsslsted 8 dzgj MS sz S5 fedasj teso f§ sMistesy ¢
1ordvod 4.10. 1smsesdls! cwoO®ds Wkdeydd,
Z o 1 2 3 4 ) i} 7 2
9,333 7.58 6.33 5.58 5.23 5.58 B.63 7.58 9.33
7 5,23 4 3.23 3 3.23 4 5.23 7

5.33| 358 2,33 1.58 1.33 1.58 2,33 3.58 5,33
4.33| 258 1.33 0.58 0.332 0.58 1.33 2.58 4.33
4] 225 1 0.25 a 0.25 1 225 4
4.33| 258 1.33 0.528 0.32 0.528 1.33 2.58 4.33
5,33 358 2,33 1.58 1.33 1.58 2,33 3.58 5,33
7l 525 4 3.25 3 325 4 5.25 7
033 758 6,32 5.58 5,32 5.58 6.32 F.58 9,32
12,33 10.58 9,332 9.58 9.58 9.58 9,33 | 10528 ] 12.33

tdMm22 [ftejHjdzjdedj dBOItedy"™ HAW slstsBtcO
l dzd B3O deg gzV ! MtsL HOdzedww BOIstedy Bz h 82 t60OL d
¢ O dzHsert\Data\Table, j j o f sdzdzj dzd J ftedojHjls ¢
HEC EZd3j dzls N OB dzts dzO. 92 @B @ dazOlsldtefided3dz d3 jlsi@ss dzd
folxlp totso Odgdz™ 3 MistesSC OB d MlssdzB yoOdizd, L C
s XWQik M fsksh! & Mtej &sC € &Os Ok’ dd
Brhd. uwkOdHOlsdr j fjttoydd f wyj?2s odkd
Ctsdzls j € MpEets ¢ 5 o3

) jtoj 2 M sl =jdafisd C O Wk dzeS ydd, . L GHddedie A kdi
LlIssets IsOC mizOMbte®j B sMistetsj dzd §  Is te jorr df jsiainl
fydzd Hiz¥ Dfgflge cHvy:

O o O T A ) o
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T sftcdH] dzdd3 BOBdykz, d2Of ted @328, IsOC, ¢
T orLtsojdg NOBdzsdz Hdzv figOWHQdd W ols tf jsrbixdgd
Insert\Graph\Surface Plot, d dzd dzOx d3j d3 ¢ dzB 1 CfzO dzj «
 dblgz i) cmpie | .

94JHJ®B dBY KOItedy" o JHJdzMIse j dzdztsy

o
2O BPNRER G dzd M j dzC dgj di3 S OL Olsj dzj d&3 3" M ¢
{ CEOWdS O Hhw solsd@z Q)icdidy @i L kd

VA Z
" flstets] YhsEENE A vssYj yd 2 cOW

t 23 41 fn

ctcOWdS O, L OH Odzdzts ¢ t dgQsiddtyEj RO B3d30 L OH Odz
10 tedMftedo jHjd' fteddzjte!r bEHEIBRHEdLBEOsSEY
fistets J dzdz" =~ ) 9odHJ dsdets ) j Mlso © Istsyy € ( mMdz

1 Of tsd3dzd d3, Yybsts ctwOWdSE o o tfiHsjcOddanigp g o |
Cdetsf '*s2 O cteOWdS o odHj ¢dMlstddsd@ds]s sR

® 0 § Odzj tzds) dBslpbis OC o' cdvHdl ¢ 5Bk tdy
oY GEs Bdzs ¢ 12 )] middw (L OH Odzdzts? O GESY ' , f 15

Y \
/ \ s e o W o = =g =3
& I L T T R e
e s s s o -
5 I
4 e
e
N e
L I T R
\ / o = e e = m = = =3 =3
B\ /.
T T T T
2 4 ] a 0 5 10

z z
25 Astsdskbtcdy 2 COWdSt dif) 2O dflstes] § &

t dm
9 jCbstedzse s fsdzw Hd&W KOO d S O Axmdgdxqd d
10rove 4. 11. 1 ssiboAkBtyixEteOWdsS WEkzdSydd
l jtoj udmdzdds Hj2Mmlse v, Clstster j dzj 5B R SH
CeOWdS, dLBBtORG dedz" 2 dz2O tedfy. 4.
I sftejH]dzdd3 L OH Odzdzlze W EzdzC yd ¥ ;
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T orLsh@Pedzsdzg HdzZ?W ML HOdedW Istcj n d3j todzets Gt

Insert\Graph\Surface Plot, d dzd  dzOfy 533 lstp J Is i) [ odkts<1f b2 v

f Odzj dasp Iz dizdzidalafshe

990 jJHjdBB dizw WEdydd o "hOBdzsdz f sfylstcts

O dgNdER dzd " 2Hjd3 LO ftjH]jdzr dBEBOAzOMI
ftcdo jHjdedzr = or hj ftoddzjtese § sdav s dats,

gétse HBMIOIstsydzss o7 L 9 OlsH h OB dzsdz Istcj B

sisle i 2 ®KROLtedyr ddzd W

3.

)l
)l

L

TR

WEdeC ydd.
2 . Aistsd3®lso[tgtsa(9dzo[; ISted ~d3J t6dz" = GOW dQ
oMmjJ UtGC[SJHJdZerlﬂBG?)IS htg O Licid jfilz@izC OE OW d € d

o

ti3q Is Cfadzr o dH. { OmMMBsisted o3, MakC4 Lz e dzinte.
5 dCOydd kYj MBLHOdEsS?2 §tejth dsmlsd.
{

3]

or

G~ b~ Fa

g w
dzts W tsted3Olsdtetso Oded W I80s Plat dfprimalztoc' 8. @ st @ W
2de" 3 M jdzyStsd3 s BBmfndﬁdtdﬁﬁstB]dB@dﬁlﬂM s
at\Graph\3D Ploté f tcd o' H J dzj dzdds @tc GdpjOsita C,j . o dzd v
jnhded?2 odH cteOWdC O, Mooz f Jtctso Odg fts
zOH C On :
GeneralisBnh dj f OtcOd3j Ister dLtsBtOY j dad W ;
Axes T f OtcOd3j Ister CststeH d 20 Is dis ==dzh 1 fipd 2 y |
skigts¢, dr dbkdikj ctoOydw, oOMhIlsOs d Istsdit
Appearancei f OtcOd3j Ister tslstsBtcOY jdzedWw <ctcOW d¢
dimf'skz 3" = ftd f§oMmistesiddd) ;
Backplanesi f Otc Od3j IsteT G tcOdzj 2 ;
Lightingi idzse v e jh jddw d or BBt Mnaj d
Specialil Mf j ydodz dz" j § OtcOd3j Ister ( € tsdzls z tc dz’
TileTMsLHOdzd ] LOEBEtsoaCtts d dr f OtcOd3]
Advanced T HtSY sdzdzd Is j dz' dz" | f OtcOd3j IsteT (
L WWJ Clsimlso®OYJ yolsd d sk f sHBB datsj )

1 QuickPlot Datai f OtcOd3j Istcr B ' MistctedE df ©On lf tsts H &
it OMmdislstcdd3 9 C dZOHCEZ EMis@etdmsad Cd tSBh dr O
l ctkzf (] tViews(Codz]Hs)letsdBtsy dzs fMH J dzOIs+ Mmdzj HEz¥

I Rotatonizectsdz f sostetsls®O (Bls 0 HBB 360 GcteC

1T TtiEesdz d2OC dzsdzO ( tsIs 0 Hts 180) ;

T Twistizetsdz 9 tcOh j d&dO¥ o tds@sH O Hots) ;3

1 Zoomi slsdetsmdlsj dzv dz" 2 tOL Bjte (JHJddyo
| oz fAfe@Style( Misd dz# tMj2) foLrodw jls EMlsOdise

1 Perimeterisinfd Yt §jtedd3]Istclz;

1 Comerisihnd o k¢ dzkz;

1 None' dzj tisfnj 2

7 EqualScales L OHOjIs tOQoadzr 2 dBOMhIsOB B oMy
iz § © WdnPesi®aH Ojls f OtcOd3j Ister 5B te Odzdzj dzd
1 ShowBorderi f s€ OL " 98 Ols! t©ORRCE otk wdMk
1 ShowBoxidzj o'" eatsHdIs* tsMmd.
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l sfdzj Hdzv v ctolztf §f O fView, @t IsBidplay As ¢ dfO LS edts dz
dLjdzd Is - sdf o jtern detsflsd, Ylsts "is O] if sistcd
CtcOWdCtso tOL deesds dsdf O Hypgy Wk dzC ydd dzj MS s
10 9Cd®s{ jsmd) Bsy des EMisOdatse d Is f Ote Od
(XAxes, YAxes, ZAxes) Biggjedzsets GOW d ¢ O.
1 OtcOd3] Ister Hdzvw W isted3OIlsdtetse Odzdw € ts s tet jd dzO
Grids:
Draw Linesi o " 9 sH dzddzed?2 Mmjils¢d;
Draw Ticsi ® " @ SH H j dzj dzgd?2 dz®@ tsMmw = ;
Auto Grid T Qe IssdzOIsdyj MSd2 or Bste ydmdzO dzqd
LineColorie"™ Btste Yo Jj IsO dzd dzd 2 ;
Numberi € sdzd yj fMlse ts H j dzj dzd 2 ;
Line Weighti " Jted dzO dzddzedd mJj Is€ d.
BOIs CtBtH d dzOIs dz' -G tdA ji20 A fifASdStErGatdciadtoo© | I
Show Numberi syd W tctsfg § ®
Axis Colori yo s 2
AxisWeighti h dted dzO0 dzd dzedd MmJ 2.
HydzZr dL d3j dzgj dedvw ¢ StstouigIA@ks L OH O8 Isfqw g
Auto Scaleil 3OMN IsOB EkEMisOdzOs dzdeo Oj Isfqw  ©Oo Is ts o
Minimum Valuei i3d dzd 3O dzdlz@etlg j dzd 4 s tsMd;
Maximum Valuei di3O ¢ fnd dz3Odz! dztsy L dzOyjdedj 5 s
1 sfmMdzjHdzdj HO O OO Istc® HMAubtPade Istsdz’ ¢
ldzgj hdzgd?2 odH MOBs?2 f o j ton dats s dApdeardggedz” j Lk
t OMmMdBBslstcd &3 sMdetso dz" | iz PpescfsOBOAEPISso
1 Fill Optionsi ¢ tcOMEC O o jtorndetsMmisj?2 d SCtsdzlskzt
1 Line Optionsi slstsBtcOy JdadJ dzddzed?2 d dm BSOMm
1 PointOptionsT slssB Oy jJdzdJ tOL dz@ di3d Md d3o 5 dzOC
1 jtoj € dz yOlsj dzd , gqizjsehdyjmw o COYHB2 Gto
mMrj &3 sCapaEid o(j Istso OS8olidCadeiIstOmn dztso dzats?2 Yo j Is)
1C dzOHIleQ@ ftoj HAZOL dzOyYj dz0@O Hdzv 9 9 tsSH O L @Ejts dzt
Graph Title) d EmMlsOdeso € d Jj @I Mssf tsdtsy jddw ( f
]l C dzOHigHIng f sLotsdzV jIs EMisOdzetse dls'f tsa JVt§g datism
1 OGRj ster 1 Ists?2 9 C dzZOHSCd OCIsdoe dL Hnaledighhing. § tc
] OtcOdz] Ister s H d W d XOnBdclplanes teYZdBpckplands XZi
Backplaneg 3tsy dzets [z fls O dzts o Rhtkplanedz©O € aslsdes@H ¢ O nfpts H
tfztso dzr = W dzOx € O:
1 Fill Backplanesi L Odzd 9 € O Yo jIstsd3 Mslse jIsMmisea z¢
1 BackplanesBorderi fmilsOdzso § © BteOddzj dzgd v ¢ tc O dz
ez qr f O BRIdy Bulsgsd § tc j H dzOL dzO Y dz’ Hdzw L (
GlcOdg¥ n .
H f sd3tsh + & EmisOdztse € d i O%perdy] dsticystats daPs L &
MYy J ydpOgz + W W jolCsdzOH Q JO tcOMYf sdztsy j dzr yJjlIsr o
7 Contour Optionsi f Otc OB Ister SCtdalskztcdzr = L BB tO
9 Bar PlotLayouti tcOL d3j SC O MssdzB S Batsets GteOW 0
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1 Interpolated Meshi ddzls j teff sdzv ydvw e jton dztsiils
dzd ded 2 5 Mistets S rdgsdizuifisim{dze WRiHly dzsf sizd dzd
1 Connectivity i fpeo w L ! WkzdS yd tsdzOdzt dzts ? sC tcOff
f cagj Istc Od3q .
LMisOdztsoa C O M jyt WWjClstso otsL ditsy dzO H dzv s
[ S sdzdzd Isj dz! dzr | ff Otc ©d3d IsAdvanadzd - tp icEd§dijeed dzO
View Optionsmts jdids EMmilsOdztse € ( :
1 EnableFogi+1 W W j €Is H' &3¢ d;
1 Perspectiei slstsBtcOx jdzedj o  J
1 Vertical Scalei i3OMh IsOB s 9 j tols
1 Viewing Distancei e OffMmistsw dzd j , M CBBB&BGB tc O fM
| ez fAfiding MsH jtey dls Hea O W d&zOy ¢ O, Colssted |
fo " h jdgdzer i35 S Oy MisGotergap G L ez B EfMisOdztse
COwlslz s oL tOMISOded L dzOyd ded?2 CtsBteH d dzOIs
LIMsOdeso dIs! tsMmdetsodz" § § OtcOd3j B O dz'¢ sp " i
zO o C QuizkPFlojData, CtlststcOY Mfjtcf PBOREEtctmlz
1 Rangeli ftcjH jdzr (5 { J tcstmdazOfyded dgslytc a o
endi € tsdzj ydatsj #HofiBdgj dedf fndzts dzd dzed 2, dL €'t
fsojtemndzsmis! ) ;
f Range2iftcjH]J dz@ 5 oltstetdiidz § OttOd3j stelz
1 Coordinates System i o' B tSte SH dzts 2 dL ¢ ddddgHAd dz@
(e dssdz! dzOwW, MW Jjteduyud MEOwW, yddzd dzH ted

4.3.3. [MBjdedzsMmisd §tsMmistesj dzdw Istej » d3j tocdz"
t OmMmdi3tsilsted o3 dzj S Blstster § CtsdeC toj Isdz | L C
ftotsmis tedBalzfils & ststeH  dzOIs O= .

1orove 12. 1 sfstesdiéy)¢BOUde WkdSydd

t N Jjdedsis?2 L OHOYd Mo tsH dHsamn Cf st g fiplS tdAs fndzg
Cte@yj MC 2 5B dZ@fldzPls L Ists dzj Mdztsy dzts, H ts
sftcj HJ dzvehEY 0O fso Jten dzsisj 2, 9" L 9oO0OIs
stcj n g edzsets cteOWdEO d yYydtedL LBEzvbRs ©H!
LOHOYd tfHtede j2h.j dz dzO tcdfm. 4.

1orovy¢o 13. 1 tsfMmlstetsdls! o jtorndesMmisd, L OHOC
10 tdXBf s@0L Odets Wstcdzdtotso Odzgdj] GHdAs t5dztsy
MW j tor (MftcOo O) . [ BtcOIsdIlsy o dzed d3Oded 44 dedO
sfdeseo ] f OtOd3j stedyj MSdr WkdSyd?2, Bi jHJC
1oroveod. 1Ushstotsdls! fsejtendatsfmls’ |, L OH O dzdz
WidC yd?2.

10 td2§ftedo jHjdts tjh jddj LOHOYd fted (¢
9jC st fO0LOR stedyj MS dn W Zisi€ y d dzdzd fols d d
f OtcOB sdzsd H .
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s(x,y) = —(y2 + x2) -1 px,y):= x2 + y2 -1

s.p
tdm27. 4rRLBBGOYjdzd] HOobkm Yo jrdzsMmiIsj 2 o

MHN:: ; os-cos[B)
b= 0N “:LE RN v o-sin(p)
Xi,j = cosh(ui -cos(vj-) MT«H = sm(ui).cos(vj) “;'[05 ,[3:1 = L
Ty
Y= cosh(u)i-sin(vj-) P = (Slﬂ(u)i)-sjn(vj) 3
Z = Siﬂh(lli) 5= cos(ui)
H 10 I
: 0.5 .
’ 5]
5 ] -0, .‘
i - 1 4 2
1 10 10 _051 = ?4_2
i
» 03 0 N
(X,Y,7) (T,P.S)

.
tdMm28 4uLHOdd)] (o jtemnthkfMBY 4] SOy @Hzdetsisd ,
f OtcOd3 stedyd MSsd3 adHpd SIsstesdz § Ote Od3y

Wz dzC yd 2
107 ¢vy® 1 sfistetsd s z(xify)ssin(x) tclgipts ) ls -

lwdoJH) gMGcd GetpRpf o) MY Sdz' L 59 0ded J B 9
MathCAD:

CreateMesh (F, x0, x1, yO, y1, sgrid , tgrid , fmap).
ClsO WEdSydwy oLOotOMNOjIs BOMMde dL Istejn
X, ¥V, zHdzv WE&S ysfdgjdedzs?2 o GCOyJmlsey WEdSy
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sgrid , dtgrid . ¢ tec bxBxdy0, ylL OHOs Is ftej Hjdr dL
fJjted d3d dedz" -~ .fmap e g WA L dzOyj dzed2, L OHO¥ h
dLsBtcOY O] (32 LHY@rod& iydg 2. WeiEmieMestf | EOMMd e  d3ts:
M cd L 5o Ols! Hd&Y RdpEuOc® 10 @6 LD tsdsgj | H j
feddijte Misd LsoOddw {lks?2 WekdCydd, fdzj
fsejterndtsmisd, MfwOd@d?d BdhEdEisdalsdet izl W EA

Hix,y) := sin(x) + cos(y)

:=-n xl:== vl=—-n vl:=m=x

C = CreateMesh(H ,x0 ,x1,y0,v1)

-2 -1 1] 1 2

C

t dM30 41 o wLyWesiagseody)
10rove 1 smbstesdls! §hditcraamsds] ddi BHOtedo ts:

ClsO L OHOYoO s ©O¢ N J tcj h O Ismw fn dmy s«
CreateMesh . ) dzOy O dzj sftcj HJ dzw & Isfqw ftej HJ dzf
sotHdlMY Ykidwdy d o 60OK0OB] sted Ui MSdj kts
Qo dfmwh dj s sty O fiddaf ydgly . ¥ Oddetclz j Is v
 dzC GrdateMesh .
a=-2 b=2 ¢:=0 d:=2nn p:=30
f(x) = sin(x)
X{u,v) = u5 Y(u,v) :=3f(u)-cos(v) Z{u,v) = 6-f{u) - (sin{v))
5 = CreateMesh(X,Y ,Z,a,b,c.d,p)

s= -

t dM3L 41 s jtondetsls! , L OH OdzdzOW 9t ON
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5. 14 dzd dig @ @& ded qdzdfvd M ls jMithCAD

{ O B L dstsy desmisd ydmdzj dedzsets  d Mg d3o ¢
i) taifi) Is © @eglCAD.

5.1 t 4 hJded Jr Rdzjlzdedfodzjd2) ddzd 2

I sBhjdB3 Mzky0Oj OdzOdzd s d YX)HPW3sH daisi "dgOceds i
Hizw ELCBEB Cd&OmMMO WYekdSyd2. vOhj ofmjct
Ud mdzj dzdz” d3d v dfjnlsiay wigblatsqg . to j M f tedtgH “zide Oeo dpjod@ Wi Is

1 slsHjdvels Ctodedls 2z dzOF e dztfv Hs5Mis Ols s ydats |

Cslsste’ 7 MHjydlsmy ksd ¢ sHdd St
d el O zO BB dL solzv ysffde § @ zdels @ d » RSy dets,
bdzS ydd ddzd d*Brds Hickbadd o5j ssHid, &
P dzC WA d His dz@ d e torOstyj H' tsHdd C

f ts k) dzv k@) fR)<@dbdzOL @ sf@¥jlsi j &zOdsd d dzls j tco Odz
1 dz0 obttd ! ®Gfsjydtdag s Hsisls j dzls dzgz’. R dZOE tsd

fl Ldes® Istsydesfmls: v .

51. 1. ¢dzejBtOdUujMSdj kZtOo dzj dzdw

[ 6 Bjs ZtcOoRE) dzff j POO HY Ists d3dats ¢ tsy dzj dz, tsls dzd y
dzOL "dgOgze § B teOd Ud M (st dzde @isdigiatipd) o 5 J dz! dztx. § § |
Imwesy OdejBteOdud MS 5 xdpde@latafry MEf] ofs IsodeftsHinid L

aX+auX" "+ € By 1x+a,=0,

dol 01l i C1 WWdyPizdsBteOd yj M BiRE fidstg A aj &
dgj telzd dzj 2 dets] HWdOw dQdA({jiBtcOd U MSts]i LkttOoc
H
h

2= ==

H
2
0] tGCDbdzlsMCEtzQBq’uulmtﬁJtsngJQ d sO¢ HOdz] J .
d"dls OdzG j Bt Od U MANCAD dptdoi@iptwlz) flzfd  § 5 i35
tsgelzr = WkdzC yd?2:
oot (F(x), X)TotsLoatcON OjIs M L OHOdzdzts? Istswdztsil
ftiodqadsttetsdy o' BOY) Joddd Jzts  dzlz dz¥ WkzdS ydqw tcj C
dlsj tOydtsdede” d3 KB ssHisd, d §jtjn JjdgOupdd dg
L dzO Uy gizth g2,  f wdzgz ON j ] ddalsj oo Odzz d L tsdzv yc
polyroots (v) T oL o tcOMN OjIs o jCltstc ofmjr Ctstodz]:
C sdi3ffulz] &) f s diplsROYf § dzed, S ¥V Jydjdals' €l
vV, (Odztz+1.

1
¢

.5"""9051

9

=

tdhdds dzj MSsdz! €5 Odze jBteOdUjMEdrn EZteOo dzj C
10r oy o 5. Qtstcged? 6 Hdaximxide0. 2

tdhdas s BktwOo dzj dzd § f motyrootyf S(BYs" d [ i
Ci WWdydjddssea, dMytsd LEzjd 2 o 1 Iste2j Y e
fwisd {dzj di3j destse ( MysMsBT L OHOdY &OMMds (
[BOlOfERKR j, Ut o EZtOs dzj dzd d x sfs Istfinjiztseisd g 14
Clts SLA&OYOjls, vyt fMttlse jlstsakzs h 2 ¢ s WY
]l sdzdesfls: 6 tojh jdedy LOHOYd ftede jHJ dets dzO
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BekTop KoathpUUNeHTOB KopHW nonuHomMa
(1) ~0.307
0
V:i=| 8 olyroots(V) = 0459
o . Pt 1.541
- 2.307
w2
tdf. 5. 1 Irydmdzj ded § € tstedaj 2
102Hj B ctOWduyjMStj ®OL gzdzdzf v .L OR Ertzdztsiclast
W FX) , BSitjHjdkds fodddsd $O0C MEkadgbd i
Mol gsfmj 2 Misj § j dzd d temisesddy jJ GctOW
s ¥ OBMydMmm d BEHEI ¢ tstoddg, Z1g®©®B dzg zOW
5o OHOjIs ) O0dzOd&dIlsd uj MS d d3.

ey jddj MM

4
F(x) = Z (Vi-xl) MOnMHOM: VoV "4 %2+ x4

U ]
— /
\
F () \
1 LN /
1 —5\0/.5 1 s b ds B

tdm. 5. 2. Jwovduimis] twjh]jdd.

107r 06y 5. 2. 1 02Isd xitaQ.a40d1j6=0z tc O 9 dzj dzd W
tdhjdedj 1 Its?2 LOHOYd OdzOdztscddydets?2 ftojH
LOHOddY HBOMMde O ¢t WY dydi Haziso s oHCHAd ¥ H @ dz

polyroots (v). [ MIsOdzso d disMw de@tsB Ezpgz. o s tetsmy  t
RIsOC, sftcj Hy dzd Is ¢ 9JClstste Cw1 WWdydj dzlsts
mMdp sdz dzts?2  Plyhaen@hy@hefficient, 9" L' 9 Oj d3tsSymbafies d3j
lted {1 Issdz dBBdetse tsydzj dz w@stizy g &z dz mks, o  § BH d2O
9" HJ dzj dzO.

[ Odzd 4 odzzyd dzdzr 2 9o j CIlstste dzj sBrBBHJ B  {f t
dzisd tjh jded | , 9" Lo 09 W kzdzC yds 9" yd mdzj da
OOzt ts d cwoOWdui Métsets tjN jdzd?2 Htedoe |
1o0r dveo 5.GRIsd tGJ“M@cIfolth(@#ﬁdﬂﬁﬁ%d-W

] L Iss2 L OHOVYJ , COo¢ d ©® LOHOyYJ4 5. 2,
Cidylf j delstso g’lsdzc[dzlsd3®. 1 0 1 Istsls CaefsL © tslit tis
dzO - gV dzO@ f Odzj dzd Sydboghitls ©F dsjddigsdsebizts, yYlsts 1 Is(
MesHjteydls HOoO { tsdzw 99 t8HO. @ oz d Loo9 jisimigvd
fjtoj di3j dedzlzes, WsdHElstets? tsdz L

10 thfiftedd j HJ des yYydmdzj dedesj] d ctwOW¥Wdyuj MS 5.
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4045 +0.6x-1 - CUMBONbHOE BblYWUCIEHWE
. KoadhpULUEHTOR NMONMHOMA
.6
V= 1
- A4
3agaHne maccuea KoahpULUWUeHTOE
—0.558 + 1.0431 ) KomnnekcHble U
polyroots(V) = | —0.558 — 1.043i | AeNCTBUTENIbHble KOPHU
nonuHoma
0.715
1 / [eACTBUTENbHbII
3 2
: = KOpeHb NOMNMHOMa
2404 %4061 | P 0 '{ ) P

t dm3. bSr.dMmdzj dedetsy d cteOW¥Wdud MEBsy tojn

£

— . bodifiers

1 coeffs o — float  complex  assume
solve simplify  substitute

factor expand coeffs

B:=, coeffs,. sy collect seties parfrac

faurier laplace frans

invfourier  invlaplace invzirans

MT — Ml — [l —

t . 451" L9 B jtcOydd tftcjH]jdjddw ¢t
vix) =x' 1855+ 6

6
0 ~4.202
— —0.583
A= y(x) coeffs ,x — | -18 polyroots(A) =
0 0.583
) 4.202

¥z

-100-+

t dmb5 5t.ijhjdedy OdzejBteOdui MEsets L
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10rove 5.4. 1 02d y)i>Q dapRixdlOo dzj dzd v
tdhddg 1+ Ik LOHOYE { tcpot HFExP@E xY. WrzdzC yd ds
o' f tsdzdgq ths Mzt HotLhsdgjde lzts s+ H j 2 Miseo d 2 :

T 99 jHjdB WHECoydieOB syd?2 dzd Mmls;

I sftcJHjdzddy dqdzsjtco Oz dqLsdwydd ¢ stedav,

CteOW dC O MxgdzC ydd

Tftedmesdd3 ¢ XtajdfjuigdedsRj sHdzsets dL  f &

dLweddd, LOHOs Isjdz MOB &3 dzOyOdz detsj L
TL0f dgh § zdzfourpcf(ty(x), x) d o ydfmdzdds ¢ tstej dz@ [
10 tehfiftedd jHjdz "nsH tjh jdzedw L OHOY(.

v(x) := % +1

a7 OI'IPE,EI,EJ'IEHI."IE WHTEpBana
/ W30MAUNKN KOPHA
"! } {

¥(z)
- -1 01 2
HayanbHoe 3Ha4YeHWe

x:=-2

root(y(x),x) = —-1.237 EAWHCTBEHHbIA KOpeHb NaonuHoOMa
t df6. 5.7 ydMmdzj dzdj HJj2Mlsoadlsj dz' detsets € tstcdgw
1 0 tediff.sCHL Odes 9" ydmdzj dedj oMmj - Ctstodzj 2
polyroots  (v). 1 Od3J Isq 54 Migt gag dJdB3dedtstc dzd .

KoadypulmeHThl JencTBUTENbHbIE U KOMMNNEKCHbIE
ypaBHeHWA x3-x3+1=0 KOPHWU NONMHOMa X2-x3+1=0
Voi=1 V=0 Vy:=0 ’ -1.237 N
Vzi=-1 V4:=0 Vs5:=1 —0.341 — 0.7851
polyroots(V) = | —0.341 + 0.7851
0.959 — 0.4281

L 0.959 + 0.428i

t dM7. 5.t ydfdzj dedj Ctstedzj 2 1 tsdzd dz
0dzy § BEHJjl ttOMMmdtsistejrdets (R{#3,d k) Hizlzdzd g J W jza
dzj Ore®i yj MSd- bLtOo daj dad 2 .

51. 2. uvtcOdemyj dzH j dzlsder | BktcOo dzj ded W
VicQodzjdedj, o Ctlststetsds dzj dL o J Misdasyd $EJRH
(50 dzh Y j dzn j dzls d' § Od@dmf g qj MCdj ¥Ekdlydd,
Odaejod ud M d &3d , 2O tod d3j o fs¢OL glgj az
stcd e tsdztsd3d Isted YdJd WO §lsotedIdisp)lvj daH J) dzlsdz'. i3 2t O9 &
t OmmdBslsted &3 § tod d3j dzpatzd B(x), W =z e e N j c
stcOdzfpyj dzH j dzlsdzr = EZtcOo dzj dzd 2 .

71



baziShmije [.H.) vi
o ¢ 5.5. 102Id Wi jxdzd.] LtOs dzj dzd v :

1 wjidedj, Mmswhjj o fwOsts2 yOmlsd ki
o) Ho ko fO dbdze O o 2edp?, 9= .

udzj O6g dZfegEy() ., O kBYCO, o (kB2

J

o

J

G
frlSIIJ“lD*‘WSdZWJlsfrJW ceoOWdud MEddz toj M Jdedd
Gdsc s  kicOo8z ded "] & (eded 6. M) &z k@I jzdr datf

84H4d3 Wog deftky d d

ftoej Hj zd@3zddalstgdevydd ¢ stoda" ;

OHOHd B dOYOd&! detsj L dzOyd dzd 4

O2Hj B tejh jddj ¢ oot f REBH(H), Wxl.deS yd d

f(x) == 3«.{(:(— 1)% g(x) = i/:?

f(=)

g(x)

OnpeaeneHne
WHTepBana

\/ usonAayun

- -1 0 1 2

H

x=10 HayaneHoe 3HaYyeHWe

root(f(x) — g(x),x) = 0.5  PelleHne ypaBHeHWUA

t dM8 5t.jh jdedj bteOdziy,j dzH j dzls dzts @ ts

10rodvyd 5.6. 1 02dXOstcdzed EZtcOo dzj dzd W
10 tedf.dHslzis, 9 ylsts ¢ QW &l ¥ B dzC Yigde j Angj 1§ fi
ifls! btOsdzjdedj dBjjls Isted Cttedg. [ v tojh
" bz d Yoot (f(x), Xx) By dets L O dMOIs! o odH] :

root (F(x), X, a, b) T asLotOMNOjIs M L OH Odzdzats?
U4t Bixdafeed € 5ls 05 dgdr() wOo dzts  alatf bz f toj H | dzf
ddzls jtco OdzO dL sdzv yddq € tstedaw .

) sdgv sdzts, vyt ftod kOS2 Wttdk LOfdmd |
Ay Odz! detsj X, deBWLdzE OS¢ dets st feajbilj dzj des o d dzl
[BtOIsdIlsj odzd 30dedy dzO  sMdzgoet dafzQ wEfipz.Oh j
MathCAD o8 H Odz Mmtstse " j dzd j) da®Bsy j tizef §f B ©WHO: s sdn €
Hisdzy dz@ ddsj Is'  f tetsls d olistf tsdiarsty daizty L Is20 € ff 8 Is ts d3l
dLywyddd LOHOdz dzj 9 j todzts. 10 cteOWdSj o dH dat
WizdC ydw joairQCs.dzy d3
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X
f(x) := ——2(3:—1)
Py /
2 o1 1 N3 4 6
(x)
_10__
H

root{f(x) ,x,0,1) = 0.578
root(f(x),x,1,2) = 1.764

root(f(x) ,x,5,6) = 5.148
root(f(x) ,x,0,2) = da

|The function walues on the end points must be of oppasite signs. |

t dM9. b5l.r yd fidigjddgd?j IStcOdzmyj dgH J dzlsdzsets kZtc Qo
1éorove 5. 7. 17" ydmdzdls' HJjMwis! Hte(Ewq.lsj dz
10 tdfMM dLSsBte®y jdats SteOWdyyj MS 5§ tcj h jded J
f 4 tgudndzdwy cteOW dStgr M2dzapdhXsHIf/Isw p/e2 )d,dzlsg ldet
T (pl2;3pl 2), 193 2) d SOC HOdMzj j . ddzj Hts9 Ols j
Calz] 2 LOHOMzdtsets ERtcOodzj dzdvw o &) Dpkg+tp) H J
G HKJl yidzts j  yd iy dzts .
107 [ [ [
o | | k=1.10
A | |
1 | | | 1 X
an (=) | | | L.-*  root x,(k- 1)ﬂ+00001kﬂ+—
o | | | tnfx) 2’ 2
> | | I 1.077
- ] : : |L’ 3644
- | L"'"’ | 5.573
== 3 | ”| | 0,63
- | | 12,722
N ) 15,834

01 |\\3 L;‘s\s 7 ;:\'9 10 1\2 T =
N | | 22,081

29212
14 28,345

0

t dM.0. 5| te®OW dfy OOz ted W Jj &g J Iz egdpi d2F0dzd v 1/
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¢ d2OdzdIsdud ME s toj gy @ = @ toc O & dzg glzg JOdztHT im0 of
[BtfBl odd BOdedj 2O Ists, COC L OHOd ddzls,
Wl dzC ytd® i Mekh | Miskb)pls ® ddSESOEH (& §tds
syj dz ROdzj dz' S5 s,

52.1 j M J dzd| nisfipak dzd dzj 2zd@ GRo dzj dzd 2

| Of sd3dzd a3,  Uls sm i @z dzjrigipP@adp J Misdz" d3d d Iste,

f sfpds o Ols j dz' wasdhfisy dz,J LS Blststc’ | Hdzso toj d3j dzdats

d mzte@] dzd 2 , Is t) dofids jtdinjv Isiz 40 o dzj dzd 2

[ dzw tcj h j dad v O ofiyifj i\ CAR h)zh j MlsezjIs I[sOC

tcjOd?2 BAdZESCtr 9 O sMv s dzGienz y jJJal3j g Is M dgtslz) =

mils sz tc Iz :

1 Oyodz dz" § Emdzse dw

Given

LicOo dzj dzd W

JeteOdzdydlsj dzv dz" § bkfmdtse qw

lrTtwOyjdedj, MBHjy O jj WEdSyds Hdzv tjhj

t OMMBBsilsted d3 CAOILHAE@YS] dddij | dzj di3j delstse MistclzC Iskz
T10yodz' dz § imdkzsw gw j dzv e Is dzOyOoOadz! dz" § 1
fidgj dedz » d L OHO¥ MW B" Yyd' 3 ftedme Oc
TuvteOo dzj tlzd"OH O Isfpw M Jted B dad dad § d3 1 d K
( f ©Odzj dz' i3] doedshiRisoiean 3 Y HEz dzj o ts2 d i
z oQizj ded v ;
T JeteOdzd ydlsj dz' dz' j T LzGypossolgffyw o o dH J dz
tcOo j dzfflse ( § Odzj Boolead dzfm I€ tsbsds jicdzlg ts eH ts dzy dz'
fted todhJddd fEdRs ) 37 EEOo dz
T1rtwOyjdedy, MsHjteyOh jj WER yds Hdzv
sy j Is B Is ftej HMIsOo dzj datdind ts HMila2 , d L
Maximize , Minimize QOdesolve Pdesolve .

t O MM a3t Idztelzf dgjigdd d Minerr

1 Find (x1, x2, Bn) 1T otsLotcOh Oj s L dzOyJ dzd J
4t dBixdzde2 » #&n,H dzv Wetsydzj " j dzdv MmdMmilsj 3"
1 Minerr (x1, x2 Bn) T otLotON OJIs L dzOy 4 dzd J

fpj dsj dadbi X2, #n, Hdzv ftedBdzdy j dedetsets toj b

Bd dzd B3O dz! dets?2 tsh dBC 52 .
{ OLddy® &’jyHE 1t Isddsd WbkdCydwdkd L OS dzs yo,
e HO tojP§lodz@j ¥n)=0 tcj Odz! dzgts Mmkh jmlsalzjls, ol
ISOS dQud dedey ff J tx], 083, dzdiknm f tod G Silsster R(xWx2dzS yd
éxn) BHJjls BOCMddzOdz des ftede dzd y 4 dzO € dzlz
F(x1,x2, ®n)lsOC¢tso O, vyt fted L OH Odidad 20 " IsitOdqdst
fMfssBh jddi & Istsd, Yl tejMingrozde’’ HdRji Is fiy & hdgoh
fjtej dsjxddz2s #Bn, des M dgj dz' h j2 Issydatsflss b .
cOMMitslsted 5 dzOddjtted@bnte j sdzr 7 f to
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1érovyeod¢ 5.9. 102Isd kEtcOoadzj dzdj S tckzyp@d=EmIsd,
1(9; 2lly,17y

LicOo dzj ded § 1€ tolzy de®¥) I8l Vo) GFRE] | B e SteH{ ] dzO s
dg¢ slststets?2 Issysd, dzj % OfkoloR T SdEds tots Y tedOys dz R fiyjs) ddzl
tcOHdEMm tCtokydtmisd. vO0Sdd BBtOL 53, XNOH O
R u@tg Mdmisj Bz L bkitjr EZteOodzj dzgd?2 d tOL
Xo.Yo, Rt (261 Xo)*+ (41 Yo) =R, (91 X0)*+(21i o) =R, (171 Xo)*+(17i yo) =R’

10 tedm. 5. 11 §fsCOLOdts tejh jded Find.sts2 Mc

x0:=0y0:=0 R:=1 HavanbHble 3Ha4eHUA

Given

2 2 2
(26 -x0)"+ (4-y0)"=R"  pegienne cuctembl 13 Tpex
(©-x0)%+ (21 - y0)°=R® YyPpaBHeHMil C Tpems

5 5 > HEWIBECTHbIMW
(17 - x0)° + (17 - y0)° =

X0 x0 2
¥0 | := Find(x0,¥0,R) v |=| -3
R R 25

A

tdfm.1. 5t J1jdedy MmdMmlsj 3" EtcOo tyjdddd d My &
1 smMOsdz S dgjtsBrBHd®B | OO stk sHzOR 8 P
sCtelzy dzs s d Ibtsyt¢d, YJ ted L Cslstster J 2). tsdzC
] sdz@sjsde! desfls: Hj2Mlsead?2 Mdzj HEzE h OwW
T oosH fOORj Istese Stk dsMmisd ;
T LOHOMd) EZttOodzj dzdWw BCtelzy desmisd;
T L0 dfm! tcOo dzj dedw o wWodzats?2 2 Yjsteyitcd Is
i sditsh O dEHBmolic\Variable\Solve( ¢ zOeo © 4, L OHOYO
I sftejHjdzjdedj WEB yd2, L OHOs MR dzd dzd c
T ootsH CttstcHddzOls L OHOdzdz' 7 Istsyj ¢ o odt
I MsLHOdd) GcOWdSO.
O tdMBytdojhjds tjhjddj OMMd3Ottds O]
Bsd WEzdMinpdd sOC odHdd3, tdts f tsdzdetsfyls: ¢
dzS ythd 2 edf.). 5. 11
O tedmftcha jHjdz ftcdd3jtc dzj Ctstetej Clsdese s toj
Y
J
dz
h

2=

Odz' dzr ~ z ) dzts o dRY § te dtfinjo tisjj digtsdzdztizR dzj o s L
HY sdzO G Og AsHifpfvlz i wdsStstls 2 ) dets s e O 9 j dzjdzdlr dzs
¢ yKngl 2MathCAD o " HOj Is MmMtstse " j dzdj tsB Mimdsrinlz Is f
Ojls Mmdmlsj Bz, dets o Hdztsy J dzdetsy ted M § dac
4 dzq v fsmis @adizj dzdasi2] H & OGIs j dz!' dzts, tc gizh P w

tc Qo dzj dzd 2 , Minkerlz dzf gff s dz' L 51028 1s ! s M bzls to 5 ) dzts 0]
L dzOyj dzdw f jtej di3gj dede’ » f BSHBJteOIls! € OC sy dzt

§ ==g
HQ—'N'E{G)'_' NG~

N'I_
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<0 2 | MapameTpbl OKPYIHOCTH
yo | =| -3 YpaBHeHWe OKPYHKHOCTH

E 25 2 2 2
(x-x0)"+(y-y0) =R
DYHKLUMK, 3a7a10LK1e NTMHAKM OKPYHOCTH
T

[ 1
2 2
g0+ [-x® + 230 - x0° + B : V1) = 30 + =% + 230 — 0% + RY)

i

!
2

2
0 (2530 - 202+ B2 3200 = 30 - [P 4 250 - x0% 4 RY)
X:=(26 9 17) Y:=(4 21 17) KoopawHaTbl To4eKk A, B, C
25T

147
y1(x)
, , T , , OKpYWHOCTb M TOUKW A, B, C
8

72(x)

¥
0

®,%,4

tdm.2 51 ®O¥dyijmMésj twjhjddj LOHOYd 5. 9
xX0:=0y0:=0 R:=1 HayanbHbie 3Ha4eHNA

Given

2 2 _ .2
(26 -x0)"+(4-¥0)"=R"  payienme cucTembl 132 Tpex
(9 —x0)° + (21 — y0)° = R®  YPABHEHWIA C Tpems

) o > HEeW3IBeCTHbIMK
(17 - x0)° + (17 - yO)° =R

x0 x0 2
¥0 | := Minerr(x0,y0 ,R) vO |=| -3
R R 25
tdm.3. 5t dbjdedj MmdMmlsj 3" EtcOo dzj debflierry d My t
1061 oY ¢ 5.10.fr]c{tfnjsh40ﬁjiz dzj dzd dzj 2 dzf = EZtcOo dzj dzd :
X+yP+3Xi 2y=17,
XHYP+XT y=12.
LoV dud mMétsy twjhjddj Mdmkj k' Yde jHjdes
{udodudsts, ybts MmMdmlsj BO kwwOso dej ded? d3j J |
fJjtggdms Ismw o Hokm IbYyson. [ dzv  ©fftcj Hj dzj
Ho O HM sazisL 59 Ols! MW tcjhOehddz BdcSCtsd d
f SHtsSBtcOIs! ZOyodzr dz' § L dzOyJ dAff s SQiLte)jdeisi, dzdA
MH ] dzOIs
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dbdzj SMmydo .. 1 v
=0 ~+0:=0 R:=0
Given
(26 - x0)° + (4 - v0)° = R?
(9 - x0)% + (21 - v0)° = R?
(17 - x0)° + (17 - y0)° = R®

Find(x0,y0,R) =
NX\’Q\N:: 0 )XQMZZ 0 h]%vZZ 0 ‘No solution was Found. Try changing

the guess value or the value of TOL or CTOL.

Given
(26 — x0)° + (4 - y0)° = R®
(9 - x0)° + (21 - y0)° = R®
(17 - x0)° + (17 - y0)° = R®

Minerr(x0,v0 ,R) =

16.544
14815 | Mnogepka
0 2 2
(26 — x0)° + (4 — y0)° = 692

9 - x0)% + (21 - y0)° = 522

(17 - x0)° + (17 - y0)° = 578

tdf. .5) wfdsj e d MY cd RnG o Oldzef™ W &2 dzS yd

X2+y2+3-x—2-y=17 x2+y2+x+y=12 iy
‘ 7| 1] A TN
2 11 2 ) / A N
2 49 Z 4t — 4.
1+(18—x —3-::) 2+2(49 4x 4x) e / T \
1
5 1 ¥2(z) t
2 _ 2
_1—(18—3( —3'X) i _l_l.(49_4.32_4.x) 3 (=) &\ 5 @13 2 gl 00 2/3 i
L o e [N 1 1L V)
o o \\.. /’/
2 4 ) 1.1 2 ) ——
yl(x) :=1+(18—X -3x v3(x) :=7+5-49—4-X -4x —
i ..

1
V2(x):=1- (18 xo 3-x)2 y(x) := _?1— %-(49 _axt- 4-x)2

tdm.4 51 ®OWdyjmétsj twjhjdedj LOHO
1¢dyd 5.11. tjhdl! MmdMmlsj Bz EZtcOso dzj dzd 2 :
XC+yP+3Xi 2y=4,
X+2y=5.

[ OdzdzOv MdMmMlsj BO dzj e ¢ 5 Mo HdIsMw ¢ dzlss@ telaiz ddt
ftcj sSBOL 5o Oded 2 [(dtiejfip. dztsh. bicOo dzj dzdj tej h O
dL Heokms dzgjdL o jMmilsde =, dzO jtetefgdzd & ¢ ff E3dkdedizs €
Symbolic\Variable\Solvetf tcd o " H jrdz] Hztetiztiy J dzdztsy 9" 6O J
f sHMisOoadls: o €9 OHtcOIls d®bolic\WadiabBACatkefy). d 1 t

t 4N ddedy CoOHWOldsets BktcOo dzj dad W fl tHd
toj LBy Is poPsso Odzd 2 @ HN® dzdlgs | ftcdoe jHJ dzts
JteOWduyujmSsy tjhjded PtcOQodzj dzdi  5C OL O dzt
¢ tstcdgv . I st lssdgz twjh Oshd2 BdzsS dhfsd L E
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dzOy oOdz dzr d3qd L dzOyd dzd v d3q . Cls®@ L OHOYOGzY BT
H] i3sdzgMistceOydd dimPshbizi ctso @detFY OtcHdzv s tcj H
ZtcOo dzj dzd W .

x= 2 y:=0 PellueHWe B NepBOA YeTEEPTH
Given CUCTEMBI KOOPAWHAT

X2+y2+3-x—2-y= 17

X2+y2+x+y= 12

(;j = Find(x.y) (xl] _ (2.945]
! vl 0.296

x=-2 x=0 PelleHne B TpeTbeil YeTBEPTH
Given CMCTEMbI KOOpPAMHAT

x2+y2+3-x—2-y= 17

x2+y2+x+y= 12

x2
(xj = Find(x,y) (ﬂj _ ( ~2.56 j
2 ) 3373
Mpoeepka

12+ 91%43x1-2.y1 =17 2%+ y2°+3x2-2y2=17

1%+ y1% 4 xl +y1 = 12 22y e y2=12
t dM15 5y dMmdzj dedetsj tjh jdedj L OH OY(
B ypaBHeHWN x+2-y=3 BbIPA3UM X 4epesy. -2.y+ 5

MoACTaBUM B YpaBHeHWe £+ yz +3x-2y—4=0

Mony4unm: (-2-v+ 5)2+y2+3-(—2-y+ 5)-2-y-4=0

2
YNpOCTUM, NONY4YEHHOE BbipaeHne; °Y — 28y +36=10
tdml6 51 edo jHjddj MdMmisid" dL L OHOYJ
y:=0
(Given
592 —28-y+ 40 =4
y:=Find(y) x:=-2-y+3

5-.
3-- \ /
il y=2 x=1
| | | o x=3
1 v 4 5 Given
31 5.y° — 28-y + 40 = 4

54 y:=Find(y) x:=-2-y+35
yv=36 x=-212

{ dM17. 51 j"h jded] GHdSEE bt Oohdjasl vs dis Sfas

55843
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53, uwddotsdz detsy tjhjdedy EZtOodzaj ded?2, Mmdmlisy
¢ ddio sdz' dzr j s jtcOydd d3ts ¥ ditsdzrotft to dzgindEw Is -
OfnfndsBﬁr]t@dSOBZ’tﬁtS ftod B etso .
1071 oy $2. 51 OR Isd ¢ tstexdack 1 fots dzd dzts 50O
10 tdiff sSOuwQdztg dzdj L OHOUd M §teddsj dzj dzd J
Symbolic Evolution dz0 § Odzj dzd dSgmiwlick i3} dzlda®ay J1JO { Is 50
N4 td MBdEQY Jddz ctcOW d & § tsdzd dzts di30.

4__

2__

Xz—x— 1

} SEL NG e

| e A

-5

_2 L

root(xz—x—l,x) —}[%-52 +

b | =t
b | =t
b | =

t dMmi18 5t jh jdedj EtOodR dedv dL L OH
JIsdd3, vyt fYsorh jddj fitelsjotimdsd] t¢ts dedftalss
dts OdzOdzq L d @slizj kB dsiz Isusjabl dye j sk j o5 ydls
dzdw (fMddgotsdz’ dz" 2 ddzd vydfdzj dzdzr 2) o |
Iz;d313Gts CiLkd 50O,

Frove .51 403! IteOdemyj dzn j dzlsdetsy EtcOo dzj da
d 3o s
dy

O3
ZH
jhg

“ 8w
Rreg—§—

dzj dizisplzq’jp ZtcOo dzj dzd v f toj A% s @ dsdzjsdrdatis
d M&d .

root(x — 2 — cos(x) ,x) — 1.7862294452333111824

5“/_/
#—2-cos(x) HH—FH—"F—4—"FH"4—"—F—4———F 11—

~10-9 -8 -7 -6 -5 4 -3 -2 -1 0/1/2 3456738 910

e

_5-

G

t dfM19. 5t jhjdedjd dels@aintg jdasOo dzj dzdv dL
15 ©BteOIsdlsjy oddBOdedj, Ut dzj oMmjcHO
O tg dzd s IsteOdefyyj deH § dels dets ¢ 29, Lzfipedp tazg teizd W if to q &,
FtcQdzdzy, Ctlststetsy tj Odz das dd3j jls Hoa O € sted
stsdz: Cts 'bztcd o d Oz
s tots 3 sts@ 5, dzj Hdzw oMW CBet IstcOdzamy  dat
f wapd Is! Mo tsdz desy g jdedj, ntsls®, ybfbpdzy O
lesdMAasHdl s folstsdkz, Ykt fdde sd dsj
tcOo dzj dzd W, @alfjstd™jjdts sPdztej M jdzedj, Its § fls!
BflIs' ftojHmMsOaagg dzes © odH ] Wt
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2
{root(x - ¢os(x) ,34) -
Mo solukion was found.

root(x2 + 4-5in(x) ,X) -0

(X)E / v
—4.sin(x) -IV -=2 I2 I4 cos(x) ‘3/2/ -1 0 1 \3

_5 4 _2 L

{dM.0. 51 A Bjter §dMSO Mk sdsdEdts o]
OdzO dzgfEdswg s to§ N j dzd W

1 0r 0v 0451 jhdls: Mmdhmlsj Bk ktOs dzj dzd 2 :

X°+y*=5,

YA=2.
LoV duimis) d Mddesd dsj tjh jddj Mmdhl
2. [k Udmd ddzses " j dzdw  fd ko s dEg s
fls Qg fMiste ) dzC Pdzfflftecddfioboligs, dJ tds daj ISt
2O O dz @) Rzq 12 dz

PaspelleHne ypaBHeHWIA

CUCTEeMbl OTHOCWUTENBHO X

x2+y2=5

MpaduyecKkoe peweHHe

pir}

_—(5 - Xz) | (5—}(2)5

2
xy=2 <

1
2
CumBonbHoe  —[5-.2)
peLueHne
cMCTEMbI

Given

X2+y2=5
xy=2

Find(x.v) 21 -1 -2
indix,v) —
i 12 -2 -1

tdm.1. SudBBotsdz desj d ctwOWdui mMEtsy tojhj
t dhOls!  tc MatthiJAREdts Yy dzs  d B J L dMmy sdzeat so ©
v cdz detsy tojh jded) EkZtcOodzj dzdPted Widp ig® d dafy
solve dzO f Odzd dzd d d8ymebolle d3(j Wz fig02) 5 d &zd ¢ ts d3
Symbolic\Variable\Solve CBlsstecOW  ff toed d3gj dzgv dzOfy! dzO dzd  t
fjtoj digj dedets? yjtejL Hikzcelkzs .
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Symbolic |
1 solve 0 — - "~ Modifiers
float complex  assume
Solve simplify  substitute
factar expand coeffs
collect Series parfrac
faurier laplace frans
invfourier invlaplace imvErans
o = ! — [H] =

tdm.2 51" 2o dMliffej cOyYydd
 dzv fmddio sdz! desec s toj J t§ @z ) dzfizlcdd,o ddf daf @ R3] diz
B" dzd o' f sdzdzgj dz@ MmdzjHEzehdj Hj2Mlse dWw:
T omMls©oC O o OB tsyspe( dzgfmB); PHlstcl2C szt
1 99 tsH H Odadi'Fotg O ofigiazjded@ o dzd  dzji tf Q dcjj ddy IStz
Sls dzts mdtls j PAs Iststets?2 J Gt dzJ SB-BHJBS tLOL
T hjdzysl dddlsdsmjh jddy Hzv §sdizzygj ddw
2
[Xz—ﬁ-x=—3) solve ,x — 3+6

3_6°

x— sin(x+ 1) = 0 solve ,x — .93456321075202426755

0
3
‘-.|'X'(X+2)2 solve,x — | -2
—5:-In(x) solve ,x —1 —2
. 3 (-3 <x)(x=<0
x(x+ )}Dsolvc,x —s ( > ( )
x—3 B 3 <x

e |
X2—1
— =0 solve,x — { 2 J[ J
> — 37 <
Ja-x -3
= x

el o x=1
x —1=x -1 solve,x —
-1 =x

t dM23 51 edd3j tof Mo sdz dzgsets tej h jdzdw L
| dzd B3O dzf jiddinld Bo s ! detsdz 6 jh jdedd EtOo dzj dzd 2
dMmf sdz’ L &odO&', O, g, > wOAtSHWH dj v BeBeatf Odzj dz
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6 . 1 tedsd3det©ts 0 O dththCAD

CLT CepOBRBdtese Odzdw, ofjstetsj dzdz’ 2 o fMej HE
Rjesd hsj Ssddyjflsets ©fjcOsstess d o] !
HiSC 2 dgj dzls O 7 .

6. 1. ] G tcOdgd3dz 2 d3tsH z dz

g4 Ibty¢d Lt ddw SO AT ff oty BB IS
Mce s tofsts i@ dzdgtl ydbe, ClstcOW dBsyils oL 9tcC
ydmdzs, o j Sltstc dqdzd dizOIstedykz.

MathCADIff te s G tc © d3d30 ML HOJY ki3 tc Oasdidzts @ i8]  § d3tisH
Mom@sMmMisswIlsj dz dz" 2 B dztsC, Ctslie’ A BIsdzd yOJ ls
]l oSG tc'OWA3dgs H Iz dz Bsy il MEkh jMiseotse Ols o fto
B4 L dd3jdzd .6. I Of wafdefj. v j dz fteddjtc ©OMYUJBO
mMfsmMsedy d © fsctORRRdsdy B 2S¢ | .

Mnowaap kpyra ¢ pagnycom R :=3

cocTaBMT  §:=nR® S=128.274

Re2 = 12.566 1 | BbluMcneHWe nnowaan npn R=2
B NporpamMmHom Gnoke

S 1R

BHe nporpammHoro 6noka sHaueHne
R=3 5=128274 NepeMeHHbIX He MeHAeTCA

tdH.1. 1 teBctcOBddzs 2 dBsHEzd BJL
ltcddzjtc ftosetcORBBdse s s H 2z dzvdzS yfdie j HYfridsd®d oL dixy
fp dd3d daj 3 d § OOR) SRR, fHtedo jHjd dzO tedf

PacyeT Nnowaan TpeyronbHuka no gpopmyne MepoHa, |
rae a,b,c -CTOpPOHbI TpeyronbHUka, P - nonynepumMeTp acdd Line -
+b+ i i
N%(a,b,c) — |pe (a <) it otherwise
2 for wehile
S« +/P-(P - a)(P - b)-(P - ¢) hreak  continue
502 =6437 S5(5.43)=6 return an errar

.8.7)
tdB.2. 1 toBetcOBBdtAYBBEEHEzZEKG HINso O ftesEtcO
COC WEkdS ydw ftsdz' L so Olsj dzw
6. 2. [§J tfGsEcrOdizd3dtsc s BisH &z dzw
[ dzw mMtsL MaR4DI] tcts 6 tc © d3d3" fndigda’'lzLjtdse O ! i
d dzfn s tc z dzRragiarmsming ( tcd 6.3 ) ClststcOW SVLELOJI
BOIlsj BBOIsd yJadyc.s2 § Odzd
1 OdgjPdagrammingmtsH jtey dls MdzjHkze hdj ffjtcOlstster
1 Add Line TisL HOJjIs B dztst, Nalx@ADE dctisHs @ OW3EFRZO d
T Yiftedme Ode Odzd j ;
1 if TkMmdzs o dz'OAs tstHeff; j to
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1 otherwise 1t jtcOlststc Odz' Isj tcdzOIsdo dzse s o B
Hlzts o dzr d3;

for TydSdz i droejmbsdz" s ydmazsdz f selststej d
while TEmdzse dz" 2 yd ¢ dz;

break T tcj to" © Oded J ;

continue T totsH tsdzy j dad j ;

return Teo sL 9 t6Ols;

on error TsBtcOBISCO BhdBE.

[ OMMdBBsstedty § swpudipd) dd' | M HMss O fkea
6. 2. 1. uBLHOd] ftosctcORBBARSEeE d&HEZdY

[ j tc@Hdsldne 9 MisOo dB Sy wWBWsSCEZdj dzls € sdzMmistelz
2O tdMm.izsE&. s teOdzd Yyj dz y dodzs?2 9 jtolsd $ Odz! 0z
tcOMY pirs Y sSdzv 9 o SE O OdRdRES S Pigsd e dzik ! f tesc
Bd&zsS sy dzts, HSB Qo dzw W  dztso ' | ts df tisdizV 5 pARMS® IOt
Line , dzes k3 j odzzlstcd  totsc tc O d3dfipdss'ts BoglisHC dafyts
stsdz! €t o Hdzd dzlz, dzes d MtsL HO9 QdsiZ tcr o, M) j dBASYL tak
sO¢Cdy ¢ @b dzO tdfm.

= =4 =4 4 -4 4

'
2 for neu
Add Line — if
if otherwise n
for wehile '
|! break  continue ,
return on errar .

tdBH.4. wtSLHOd] { tosd Gdidzdetedsts tc O dzdzdz’ 2 Bt
B H 2 dzw Hicj atseadHdts?2 Mistclz ¢
[ BtcOIsdIsj 9 dzd &3O dzd 4 , G W BdZd3dHsYG jstc OB sHolr dzV Y tots
sBidjzy s smw o jtlsdS Odz! dets?2 dzd ded j 2 . ( mMdzd  dzd
Codemistcik ¢ ydpts S kztemtste HEBsdZy jdz BT IsH ZMmls Odzts o «
[ mMdzd % J I©toj Bz ] IsMmzjH oBoGH]CS ' o ddgts o iy dztdfotxlzts 6
dzj sBrBHd BB 9" HJ dzd Is+ 94 Mt , d IstsAddClise .L Ols
l csetcOBBRdz’ 2 BsHbkzdz! etk ¢ dMf sdz L t59 O da
J M td (skdsmhils: & siftej HJ dz) dz.
6. 2. 2. [HJjtOlstste ftcdfmeo ©Odo Odzd W
[ jcOlstste, 5B 5L dzOyJ dzdz" 2 o RipGramini@gidy lsiad § defCdisiPls |
o' ffidgw jIs s jteOyde 1 tsd iy Gaflas@dzd "inlstswh j 2 Mo
ftedm@ddrpy L 20y dzdy, ESCOL Odzdzsy MyfwwOo ©. 1
s tcjjdetp dzd dzd Jj et dzgj sBrtSHdBS orf ydmdzdils: m
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[fse j dedets sy j toQdsttsta® o Istsds, ylsts ftedme O
st M odizlsted 1 tofsc tcO ERoias @GL O, z dzyls 5 1
Sftc]j gl HiS fectOBRAdSet BsHEEY, daj dL &
BdzsC O IstOg Mk p digsh' ftodme Ode Oded j .

[fdzd o HBCEkdjddsj GesdmMisHdls sBtOh | da
SftcjdtgsR] M (odksh ! v fosccOBBdkses GEHLE
9" HOjIsMmw ftsMmdzj Hdzj § ftedmoe 5§ dedets§ L dzO0OyJ dzc
6.2.3. ViMdzso dz" 2 s J cOIstste

Vvidzso dz 2 5§ j Okttt fteddj dv j sRHEscRiseE Ok f
dzjBtsHd di3s o " f sdzdzdIs! dzdB B BHdets, dzdBts Htclza
Vvidzso dz 2 S jtcOltste doijjls MdzjHks h s fistek
s j tOlfstz sy dj

CHET jlcOEsss Hj2Mlsadj, Sttt ol ifdmaf j
d Mis d daligilz dztso dptp y dets Zf O o dzj gl v f fhdzj nHBF h | o3
s j cOsl.

10 Bd. ftedojrnijd feddit wlkzdiydd m dmfs
(folzd ¢ J toj@E3iddez® s e OMMudls™ e O sfqw COC dn
bojdadOuy kMY dz@ 12 o d&BtdE MaEyo, .

0 if s KOHCTPYKLWA YCNOBHOrO onepartopa

Fla,b):= |e< 0
ce—a+b ifa<h

ce—c+12

F(3,6) =21 3<6, cnepoBaTenbHo ¢:=3+6+12 c¢=21
F(8,1) =12 3»6, cnejoBatenbHo c¢= 12

tdB.6. 1 tddij dej dzd j sl dzsc s S

6. 2. 4. JTjtcOltste Odz' sjtcdzOIsdo dztsets o' Bistc O
Clstsls 5§ jwOlsste fddjdyjlsmw, jhdad dj ssQ
CtoMEizr Cydé odHO
[ jtcOlblmdse dj
[ 1] ts Ols stheavise

[ | .fl

1 _ KoHCTpyKuua oneparopa
1 otherwise
F(a,b):= |"a=b" if a>b
"a<b" otherwise
F(S ’7) = "g=h"
F(8,1) = "a=b"

td®.7. lwddjdej dedy EZMmMdzso dzsets S J 6OIlsste
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relze d d3d i ogemipisfodils d dzdets, Is tos § g "eiOts dedafl dzO

or ffided s'f | tOlsts@2cd dzd o dMYf sdz L s OdzdWw § SHSB

dz0 ®B.dfm. AkzdSydw oreotHdl IkjEtMsteoatsy MB”N

ydqfmj d stsd’ j.

{dB.8 MHj®)dls Witcde disiy jH Sfdasdjdezlsld) 2 f) dzts €

MeHjYOhdd3 jMh] GHERE Bz IsjtcdOlsdo dzzy o j Is¢
F(a,b):= |"a>b" if a>b

otherwise
"a<h" if a<bh

"a=b" otherwise

F(3,7) = "a<b” F(8,1) = "a>b" F(1,1) = "a=b"
it dB.8. ltcddzj dzj dzad ] EmMdzso dzetse s i j ttOls

2.5. AdSdz M drejMmlsde d3 ydgmazsdz f seo Iststej dz

fJjeOricstf tcj HEMISsOQoadz? jIs oL (3 desMmls! SteG O

JtogEdg]? , dLBjdweh j2Mw 9 L OHOdzdztd3 HJ Off OL

JTjcOltste L Ofdmr e O ls sOC:

for f jtoj d3j dbdz@®yOdz! detsj L dzOyjdzdj, hOe .. Ctsdgj Ydatsy
s jcOlststs.

(O LOfdMm! @by sdidtnY HfdWe jLdkQadgsd

dgrLjdgv ¢ h j2Mw o HAEOY@EBEds] L O Yy tledsviz] y dzdiE s,

L OH O dzd@ cds 3

10 wEgf. ftodoej HJ de ftoed d3j ter mMtsL H Odzd v 1

fsolststej dzd 2 .

for e KoHCcTpyKUWA onepaTtopa

6.
d
g

Cymma uncp ot 1 go 10 CymMmMa HedeTHbIx Uyudcp oT 1 go 10

SUM := |5« 0 SUM N:= |5« 0
for i=1..10 for 11.,3..10
S S+i SeS+1
SUM = 55 SUM N = 25

Cymma uicen ot 1 ao 10 CymMma yeTHbIX Uup oT 10 go 2

c warom 0.5

SUM N:= |S<0
SUM:= |s<0

for 1es10,8..2
for 1=1,1.5..10 .
) S e 5 +1
S8 SUM N = 30
S5UM = 104.5

{dB.9. RMisd LsoOdd] GfjtObsed ydc oo
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[BtcOlsdl) odsdBOdedj, Uyt ctOdzdytzj HEBGRO!

Ce toj Isdz" &3 L dzOyd dedV 3, dets d  j toj d3d dade’ d3d
feflsOodjdz © odH] ©jCktsw0.610.6ddjte’ §do

Cymma Uugp oTm ao n CymMma yudp, 3a4aHHblX BEKTOPOM
Sum(m.n) := |S< 0 Sum V(v):= |5« 0
for iem..n for 1ev
S 8+1 Se—S8+1
Sum(10,20) = 165 vi=(1 7 2 5 6) Sum V(v) =21
tdB.10. wftsmMse’ LOHOdY HJOf OL 8dzO d1
tdB.11 MoHjteydls §ttsctcOddap] s dEw b, f§
or f sdzdgw & Ismw HO O B jtOlsttcO. tdLEkzdz SOIsts
fjteor 2 1 dzj di3j dzls Ctslststolsc o ISidasROL ayff @) j dzd jsls

Pin):= |8« 0

MNpucBOEHWE HaYanbHblX 3HaYeHUA
Pe1

for 1el..n
BolyncnaeTca sHaYeHWe CYMMbI

SeS+1 yucen U NpouseeaeHWa ot 1 go n.

P+« P
Vo § POpPMUPYETCA BEKTOP W3 3HAYSHUA
CYMMbl U NpoUzBe,eHUA
v
P(3) = (12[}} PesynbTtat paboTbl GyHKLMK

td®H.11. wtLHOdd] WkdSydd M fted dzj dzj dzd
6. 2. 6. AdCdgz dg Emdztse

J§JjtwOBhlds f tcd d3j dzv ¥ Is H dzW n sz P jddq ler o tsy 1S B0
Colsstesets dzj L o J Misdets, dzts { to HstdAdOglEAS tadgtxde doy
emdzsedd. 10fdMm! ydqeédzO ddijjls odH:

while Emdzse d J§

s jteOlststs.

Clsts L EZOBEGJ kOletgtsity s o' foasdzgaf Geznw HEs s n
d mls dieddats o d j

I fweddydf, fdmnoOddgs? disOdzjoli3i ed Gaz [ fnydzt
1@ teddzd e, IsOC COGBI2A sCOL Odes dzO t6d M.

t OmMmizsistcd d3 dmf sdz’ L Bhiledzaiz© BOHOYSESEEY G
&ZOodetsdz " jes tBh jets C 6® s dg=inctss tc ¢ Is 12 L ¢
MtcOo dzd o O Isfp's dg tafz 6B tiplz’Hhtg) | EZd3j dzr h O Isfmw  dzO
i stc, fcC0 tded dzj 6nldGdzizfipts Hig @ojdEls. { ftedsfg.tc O
tcj OdzdL zshd2 1Isk LOHOYE.
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while KOHCTPYKUWA onepaTopa

Cymma yudp oTm aon

Sum{m,n) = |S« 0
i< m P(a,b):= |while a#b
while 1< n ac—a-b if a>b
S 5+1 beb-a otherwise
1e—1+1
a
5
Sum(10,20) = 165 P(5,15)=35 P(21,18)=3 P(1,13)=1

td®.12. 1 tedd3i dzaj dzd § d BfipdatodeRtoyedyy H dzv s toj +
ydedzdyjmMésets tf jtcOsda@@Btsdz' h jets tsBh jEts
AcOGdiBj dzls tOBtsSYjEts HEBSC IzZdg dalsi®l,,  tHtg ddpts] dmfij lsoli
By dets dMf sdz' Lso Ols! 1k YEdSyds Hdv it
RBdetsy d Mlso © ydmjdz, LOHOdzdzr = © odHJ dBOMMJes

R(V):= [a<Vy 21
for 1el.. rows(V) -1 14

a < P(a,V]] T a0

! R(x) = 7 »

td®y.14. J[JtjH]jdzjddvy dOdBtsdz M jets tsBN j
6. 2. 7. [fjtcOlststc ftcjtcr 9 Odad W
RAzSsGHO BrMoOjls dzjtsBrHd®BS L Os jteh dls! yde¢
ts fftc O Ishisetek .
ltoddzjdgj dedj 1ts®ctm | dBtf defigl®tsdbtclz® Is 6. fltdd d3j 1eOH
LOKwWOjIsimqw o SftjHjdzijddd §(odatsyjddy fJtso
ydmj dzlslz8 ,sdaylsts j fdzd IsOCts2 1 dzj d3j dzals dzO@2H j C
His CtdfigPdzj tef ] tsff jtcOlststcO ffto] toj s6dz@Y tc® o dzlp ¢
Csdzi y yd¢ dzo.

2.8. [fjtcObtte ftotsHBdzy j dad W
joQ@mtinge T1Ists SOC x| G jtcOlststc { thjetk ,9 Od
stster 2 Hftejtor 90jls ydqedz, sdz ftejtcr 90jls or
tod d3j to o yd mdzj dzd v dzj dzz dzj o ' " { t dizj 133 alABd
J cChnBma® ftcdo jHj dBleZO tod M.
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ORIGIN =1
G(X):= k<0 1
for iel.. rows(X) 2 1
if X,=0 v.=1|0 Z:=|8
, 3 9
kei
break 3
k GYV) =3  G@=0
{dB.15. RMitd Lso0d]] GfjtOsttd f
/1
F(x)= |P«1 5
for ie0.. rows(x) — 1 0
continue if x =10 X:= 3
F(X) =15

{dB.16. RMisSd LsoOdkdj GfjtcOkstd {

6. 2. 9. [fJjtcOlstste ftejtc" 9 OdzgdVv H tesctcOBRAIdzsG 5
[ jtcQ@dumtc ftojtor 9 OjIs o' f gkdapdzth ] Blee &L 0o &
o®WON OjIs LdzOyjdedj o' 6Oy jdedw, J toj d3j dedats
fMgtsds L © dad d3.

10 wefmM.7 fHtdeojHid ftedd3jte dhisd L tso Oda
SftoVilgodz wWodw jlsipw dzd o jSClstste jHJdzd ydz d3.
Ldzj Bjdzls O 9 jCtste® Blsdkzdydsets s jHdddy'

E{V):= | for ie0.. rows(V) -1
return "NO" if V;=1
YRS a:=

e T e e e

=T e T e T e

E(a) = "YES"  E{b) = "NO"
tdB.17. RMitsd LsoOdd] fjtcObtsted {tc]ts

6. 2. 10. [ jtcOltstec tsBtcOBBISCd h dBSE

( Mdzd Htwd MeMisOosdzj dzdd HsctcOWBAdIdZSE 5 dISH |

CdROdzH P Is @3B L 9 Ols! shdeCkz ( 2O tcd d3J to, H
atsfnl]’tsdzJLtgitsC(DlStsaﬁumedsotsu’Hde fijtcJro0OlsO 1 Ists2 N
[ jtcOktste f jtcjrno OO tshdetsS ddij jIs Mmdzj HIZE
or tcOY Jj doth jefror o' Oy J dzd J 2

CHYg'" Oy Jdedsit2 Hj2Msad] CtlstsietsfiV H B dHREzNZS !
f & tc O Bd3dzts € 5 0 '@k jatedaj ' 1c Oy j dzd j, Sl B
o d3j flecdy j dad j RMdzd Yted o' § tsdzdzj ded d ¢ tsfydzj H dz,
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7. 1 d Mg ded SsYUs@HFw Oydd

{ OmMmdssisted &3 o Math@AD flztstijs'dj ded*  yYOMmbsts o Mists
BQIBOIsSdC ), 1 Cdtsizdci, IkirddS¢j L OHOY dzO
7.1. RMftd Lso0Odd] twjhOshjets BakCO H v
SflsddadL Oydd

1 tod teJ h j ded d LOHOYy dO0 1 CMmlstcj ddzdz twcjh O
W Iz dz€ y Minetsd(x1, x2 , &n) d ddginimize (f,x1,x2, éxn), L #j M

TWEdS ydmilste ] 3z dz € Blxisteds,2éend h Qisdnrdzj dzls™ , ¢ s
sfizh jMmise dv jlshw (dn¢ d&3d ded i3z B@inimgezd d 3O
Maximize , otsLotcOh Ot Is ¢ Ssteat €28 s to tf WuEitsdfSe

Oddij dz " jets (OdBBd " je) L dzOdgt g &Y Is jdgis
pdzgj t©jhOshjes BdSSO.
7.1.1. 165dMS {CMstej B0 WkdSydd SHds2

lted wihjddd LOHOY &OCMHdBzRBO d oBdded Bz B3O
TsC Od desets -z z® @B Odzj) d ¢ dzsB Ocdz' dats

ydmazse ts2 smd ) MathCADH de@ @48 yMagmize  d Maximize
ftoj HdZOL d&2ZOyj dz" Istsdzt €5 Hdzv Y s5dMEO dzs§ Odz!

10710y 917  022Isd dzsC Odz dzr § 9= fpisnt peefsizreder W
tdhidedy LOHOYd dgOydzj 53 M sMmistctsj dgd™w ¢ tcOW

400
- .
200 }
== 100 A Pl N /

N N/
— N

-4 -2 u] 2 4 i]

=100

tdm.1. | oW d&y=¥ bo&Ceafdief
SOC odHdts dqL wdmMzdtoO, WERS ydw dddd
Cslstster 7 fndgthCRdsfotjdsdin s O o dzj7dE. 4dz0 [teedtdOIs d Is
Yysts fted Hdmey 1 CMlstej B3z RO, ¢ Oo¢ d f toc
dzj SB-SHP®Es' L @O Odz des] ftedBdzdy j dedd, J Gt
Bsdz s odzdwdzedj dzO dzO2IH jdzdetsj L dzOyg daed § .

Is Is

td GHods®] cds?2 6§l yddied yWiMaxinize d&S sdaft 0h 0 s NS¢ Odv te dzts j
B cdzt5d L @HEHUS £ 20 § &zsMC shisd ( sOMMde dL Ho knilkstsaj U das |
MisteOdzmise § ( BBOMMJ o n-dfy tc ey rts i EaREH Oapspdia) B) gz t§o .
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MoMCK MAHARYRE C MCNoNEI0EAHWEN pellakllero Gnoka

Cxona w3 rpadirka gyHELKMK gix) B KadecTES HadansHoro NpuinieHeHrA
EblBHUpEem ToYRy X=-3

o= —3

E pewatowen Bnoke HaxXoLum MAHMMYR dyHELMKW
2(%) = % — 055 — 285" + 140

Giwet

= Minitmize (g, =)

E nepemMerHyio X nomMell@em pesyneTaT NoUcKa MUHUMYMAE
¥ =-353%

BenudurHa rIMHKMMYME DEBHA

2(3) = —31.682

tdm.2. 1 6dms &Bd dg(BABa] WYsER ydxfe Odzd § &3 6] °

hMakcumymM Hawgem, ncnonb3ya pyHKUW Maximize 6e3 pewarwowero
6noka, Kak o6bluHY GyYHKLWIO

HayanbHoe npubnkeHWe 2anvcbiBaeM B NepeMeHHyto t

t:=1

ObpawaemMca K pyHELUUA Maximize gna BbIMUCNEHWA MaKCUMyMa
v 1= Maximize(g,t)

y = —-9.46 x 10" °

Benv4nHa MakcumMyMa paeHa

g(y) = 140

tdm.3. 1 65dmé BOCQELBEz O ¥ zd ydd

HaxoxaeHue BTOPOro NokanbHOro MMHAMyMa

x:=3

X = Minimize(g,x)

X =3.934

e(X) = —84.262
tdm.4. 1 8dm¢ dqd deg(eRez@ MY isdz y dbg Oded ™ tej M C
stso J fBtcOIsdlIsj o dzd 3O dzd j , Minimizs 5 d Waxiatize) d
ftcj HdzOL dzOyj dzr Hzw f5dMC O dzsC Odz desets + ¢
dzj sBrSH @S C OC dsydes BBdzj j Istsydes L OHOIs
te d 15).
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MoucK MUHUMYMa dyHKUWK f(X) Ha WHTepBane [-5;3]
f(x) = < 435 — 13-x° — 6x + 26
HayanbHoe npubnwkeHwe x:= 0
Given
50 xz=-3

100

£ 0 Minimize(f,x) = 1.807

HauanbHoe npubnikeHne x := -2
Given

-4 -2 0 2 xz -5

. Minimize (f,x) = —3.841

tdfh.5. 1 dms oid dzqeozk dg® ¥ Bdze dg@ d d dzls j5t8l O dzj
1.2, 166dMS 1 CMbstsj BEdBO W kdSydd dzj MS sz

fdzj dedj + CMistej BEBO WEkdSydd RBdesecdrn
NHjdadw dBdded Bz BO Hobkdsjtedzs?2 WlkdzS ydd.
O Y79 2. \dRAE(dBlz &3 WikerOpd gy 2x 11 j N jodad g
yd 1 StsBBj dzsOtedwagwf ftjHMsOs dzj dzgts dzO

MNMoucK MUHMMYMaA yHKUUN f(x,v) = Xz + g.r2 -6vy-2x+11

-50

-100

3aaaeM HavyanoHble NPUBNWKEHWA x:=3 y:=2

ObpawaemcA K pyHKUUK Minimize gns BbIMUCNEHWA MUHUMYMa T,
KOTopana Bo3BpallaeT B03BpallaeT MacCME U3 ABYX INIeMEHTOB -
KOOPAWHATBI TOYKW AKCTPeMymMa

z:= I\a’.[inimize(f,x,yf(zo ,zl) =1
M := CreateMesh(f,-2,5,0,6)

M
tdm.6. 1dMS ddded Bz B30 W krde§=¥ didey oz 7 f j ]
O dZOdse dyde 85 SBLOL A &y ds &zO2Ikd 1§l

f 4 tcgzdg] ~ .
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T 3e QO g = N
= o —
go

| dzd §
J dzfmils o

Llsq R

dzd y
| 34 dzlstso

Yoo .
B1d fz29 dseed y

9

dzd dzj ? dzts 2

dzd dzj 2 dztsG ts

¢z SMmido .U v

RLO jMsdz® Mmistsddshls:
15 15 tisHH b SHdsts off) tsdgjst® o d Is -

LOHOY dzddzj 2 detse s ff tetse tc O d3d3d to
ftetsGtcOBR] tctso Odad W

Wz dzC y doiflzj dsdets € d & G o Pz «
ddzd dzj c©Oo j dzfnls o .
cs ftosctcOBBI oo Odzd W
toARLLV O P10 L]

dip ST~ dL
W dzw jIsqw L OF

tOARSL [ .

R34 4 Isr
i o gl y T

fdhjos2 t
j Y Ols! b;glzf  dggf Wej B J dzC B g H d daf] yEgsdegizj alzhps; 3]
ltedud &3 dL o j MibdipsH | delsjdm) Is &) v

bcdzeg 9 BH teef y d o tHts. 0
jHgdzd Y& O s dzBl. H o @R WS O 1 t

s H | to

s OB dZf O wtsH jty Odzd] 1 dzj d3j dzlsts
C dzj Bj dzls
BJ dzC Zcdzj o ts Y dter
1, an a ais
1, doq oo o3
1, dsy asp ass
1,4 gy dso CYE

vtejBlzj Ismw
dizd dzd B3O dz' dats 2
1,4, ontsHWh dr o

1Pdh j B3 tetOdd U dzd v
MsHj exdksmydady
ftsH§ texagdXs hu d dzd y
Btsdzbht. RMr BHW dL

100 dh jd3 OdzOdztse d ydz |

1 tod dzd dzOW

dnd 4

MehE@adisds, § dlsfsats2 584 MY J ydls!

tc Oy ts dz.

4

L=ax 10X &)X GX a=fX

K14 S @zP ya Xq;
BjJd¢O d Is. H.

L lsvs cfifsdzj HY ssdlz o ditisdnte O dzd |

=1

9 odHJ

ap1X+ ap1Xo +agxz fyXgq B,

bidzs o d W

X+ agoXp tagoXz ByXg B,
3%+ apaXp tagzaXz Bg3zkg B

o 5 xdrd R ddfits dzsylsfds j dz! dz" |
sctcOdad yj dzd v :

%20
X220
X320
X420
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sO0Cdd3 sBtOL 5d3, f sdzkzyd dzofm:! Mmdzj H zsCq Odzd i3
f4 o] Bixdades, X3, x4, tHAZ) SO SteW s N dj MdMEY BE4d) et
ftcd Ctlstster m dzd dzj R)dzOw B W &dO dg@fiy: (B" o d3d dad
) L OHOYyoO-n dzO0 1 C fiplsdeQ Ld3zagVj sdisfiag dyid?  1yQ Hixg
SflsddBdL Oydd fm dzddzj 2dzs?2 WizdeS ydj 2 yj dz
dzOL " 9 Q:Ols figrfy Cidg[ dzj 2 dzts ¢ T @ dzf & tc O BABJ to
t OmMmdsisted s tjh jdzedj L OHOY dzd df &fasiesh jt
ftod d3i 6d .
101 ¢ V.03. dtojMath®ADBGH dIls! L OHOyYyk dzddzj 2 dztsct
L=x # % X max
€3x - Xp &7
1%-2x ¢ L
14%3- x4 B
Pox +2x, 214

1 OH OM&hCADi3sy dzts t6j " dls' Ho k3w @t dzp dglf (k2

ddzOlste d wasaedzslz L O d md .

[ dzsj M j dzad v czdOBjCuHs e s oS tcOBdB3dtetso Oded W 9

(tedfmdzj BBZWSHd B o' §fsdzdzdls: fdzj HEs M jj .

1. [ftejHjddls! dOyod dtsj § tod o dzdaah did Is gk
fJjted Zidadpae) . | dzv L OHOYd dzddzj 2 dzsects
L dzOyJ dzd 2 dzOyOdz! detsets ftedBdzdy j ded W dzj
fsdMCj +SCMbstej BzRO dzj dzd dzj 2 detsets W k2 dzS yc

HavyanbHoe npubnwikeHue

x1=1x2=1x3=1 x:=1

(7.5)

OnpegenseM yHKLWIO Lenn
L(xl,x2,x3 ,x4) ;= x1 + x2 + x3 — x4
B pewatowem 6noke onpegenaemM Bce orpaHU4eHUA
Given
3x1 -x2 <7 Mz=0 220 x120 3=0
2-23<-1 43-x1=3 35x1+2xdz14

OnA peweHna 3aga4v NMHeRHOro NporpaMMpoBaHuA
obpawjaemMca K dyHKUMM Maximize, KoTopas BEo3BpallaeT
3Ha4YeHWA MacccUB, B KOTOPOM XpaHATCA NCKOMbIE 3HAYEHKWA
X1, X2, X3, x4.

x ;= Maximize(L ,x1 ,x2 ,x3 ,x4)
2.568
0.765

0.882
0.529

L{xp,x1,%p,x3) = 3.706

tdm.7. tdihjddj LOBORORER] WS Gzdts ¢ Ay
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2. [fjHjddls! WkdSyd® Youdzdsx)ddx +z0% juds ) dzt

3. 1 O0yoOls: twjhoshd2 Bt M f{Cuwepsh @+ & Mdzkzy J
4. ]| dzzlste d tcjh Osh j@ts Bd&zis¢ O 99 jMmisd SG to
fsdztsy disd dz! xztsfyisd o fj =
5. 1 O9 jtoh gbkOs hitg 2 B dzts € sBtcOh j dMinginize ¢
(Maximize ).
rdwjh jddy o &OIls kst Hidaidskif j o § d MOls!
odH] . lodHEk Issd@ts, Yyt mMdmlsj G dzj cOo j
IIBfr]dZJHdZ»JJ 716 O 8 dejiedpdf Jd "dp@3 EZtOo dZ dift¥teBj 5 o
L=Cx - max
Mx ¢v,
x2 0,
816 A®-10 0 & 74& ag
nglgvl:ﬁl-z ovg= 1%?&3 (7.6)
& 0 ko 4 -1 0 3 2
B0 Fo o 5 0 13 B

rdzw  tojh jdedw LOHOYd dzddzj 2 desets { tc Ko dof.dzd
7.8 dzj sB R tSHJ B
1. [ftejHjdzdlsM, 30 EHfwiz O

1 3 -1 0 0 7
1 0 1 -2 0 -1
C:= M= V=
e 1 0 0 4 -1 3
-1 -5 0 0 -2 -14

OnpegenaeM BeKTOp X, BBOAA 3Ha4YeHWe Xz xz:=1

OnpeaenaeM dpyHKLUWIO Lenu L,
KaK cKansapHoe nponseegeHne C Ha X

Lix):=Cx
Given B pewatowem 6noke BEOAUM OrpaHU4eHNs
Mx=v x=0

x = Maximize (L ,x)

2.588
0.765
0.882
0.529

L(x) = 3.706
tdm.8. tdhddedi LOHOU] dzd def3Diizteef s dds® s d ts
2.1 OHOI! 9 jClststc dzOYRdz' desets fted B dzd y j dzd
3.[ftejHjddls! WS NS Qpdgdzs | 1§ to €SHE.0 j H
4] twjhOvh & BdzsS ] oMGvildd ¢ tcOded yj dzd v

94



¢z SMmido .U v

tcOIsdlIlss mMw Maxiide dzq @ ffinimize ) , ) ¢ Oy,
tcO®Ry stej o J HOLd Wz X 5 gt

fdNddedi bttOdmf stelsdzs?2 L OH OY(d
Bslstcd d3 tsHdzz d i Og@L dedoddjH2ddESESS] 2 fitats ¢t
tstc @QiizdzO Lfipde] HIze b J d3 ftod d3j to ] .

47 1 CodHdlkjtemMCd?2 Ctdgyjtede o RtsHW
fesdLoHWIS 250, 275 d 225 jHJdzdn
M

¢

ot G
(O

w100, 20@dy SPtetsRTSYJH 125 daj w J
d JHdddyr fJtsHEzSydd M L OsatsHO o
sO0Bdzd yod 8. 2. uUvtOdmy
[ 0@L d &z’
1 24 3] 4| 5
1 Oo sH|15[2 [1.75/2.25]2.25
1 G®H  |25[2 [1.75]1 |15
1 Oo sH |2 [15][15 [1.75/1.75

1 BBAatsHd B M zOdzdtetseo Ols'  dzOdz f j togizvo BL
st Ot stelsdzr 7 wOMABSHES .
t OL dzd yoOsIs Isted 9dHO bttOdhtf stelsdz" = L OH OY:
1 B OdzO dzf J tc tsls © Az tstc ls dzO W L OH Oyo0, ) 1
ftesdL O jHjdedzes?2 WOBtedSCORd JtosHEZzZSYydd
dzj 2 ;
1 stcOdzemf stclsdzOW L OHOYO o EkMmMdzssedwes fjt
MojuHjdedw jj € MBOdzOdMdtetse Odzdets?2 IstcOd
W Isdodzr 2 dBOcOL ddz LS dylsjsi dzdzdhls” f t¢ ey I TSy
Bsy dets oL WiIs! tcOQo dagts?2 dzlz dzv .
1T stcOdzmf stclsdzOW L OHOYO © bkMmdzscedwas HJWJ
¢ MBOdZOdMdteseo Odzdets?2 IstcOdzf tstelsdzts?2 L OH
WOBted Sz, Mistsd dyts §lisds st pges s €ddzv Is! O
[ OMdBssted 3 BO) BOIIud Mz &BSHJdEy Tl5KC
dzjLgl j Mls dz" 2 sBi jB3i-A j § Dy dgoc oL d da. 14
B3q dzd BEpLOdsts Mz BBOtedz § Is to O-dadfy IS to I8 etz fij Is ticlipips:

i jJistsL Cid2 fiff OB tgjdX ddB3B®G OL d dz. _)Q}Ijﬂdzxpdz'fr]ISUZHﬂsadzcj
fpdzy HIz® N o dZjdad & 3O dzd y )
T tsBl J 3 HJitwjosLtsE dzaf BSEEHD)E'" Is! lsted

T ofqw JtesHEZSYdw Hisdzy dzO %{ﬁjﬁaiiﬂa?’cactam]jdzc)

sBl jJ d3  tctsdp®-e3ts Hafhjis;0 O

T fchtcjedshsd ofmjn &OCOLddss jsbdisdd
éﬁ":q’ 4.5 ®Hijf St Bjdes O e OL d dzO.

sOCdd GBLOLBE, §odky0jlshw fMdjHksh ow
L dz0uj ded " XGE)sEdiytd Sttt @NW kS ydy yj dd
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dbdzj CMdjo .. v
35
Z=a ag X (7.7)
i=1] %

HsMisdeOjls Motsjets g ded BOdz desets L dzOyj dzd v |

%,j20,

5

axj =g, i .3

j:]_ .8)
3

a %j =k, j 2.5

1=

l1tod Jededd IstcOdzemt stcNatz®AD ML GrsEted + 8 toj h O N
dzj sB - BH d d3ts:
ftcj H] dzd Is:Cd 3O | &adf it iz O
WBsted3dteso Ols+  ®k2dzC yde yJ dzd
OHOI! &Oltedykz dOyRdz desets fftod B dzd ¥ j dz
tcjh Osh jd3 BdzsC )] 9 o/j&sd Hedzis O dadh s dz

5
% s to 3t s CRfsM & © ,  ® gé’?,gsafsj?iﬁm,j: D tcOdgy Is fyw

5t dhdls! LOHOYkE wflsddidL Mpiige iy § sd3tsh 1 s
10 WdM.10 ftedoiHjde ftedd3jtc tod MMgdedw IstcOd

MaTpuya cTOMMOCTel NepeBo3oK C  ORIGIN =1

1.5 2 1.75 1.25 225
C=125 15175 1 15

2 15 15 1.75 1.75

1.
2. o
3.
4. )

/100
200
Maccue noTpebHocTeW No MarasuHam b :=| 50
275
L 125 )

250
Maccue Npou3EoACTEBEHHbBIX MOWHOCTeW dabpuK a := [275}
225

Ycnoeue cbanaHcUpoBaHHOW
3agaqu

3 3
S a=750 % b;j=750

i=1 i=1
tdMm.9. RMABHA j HOdzdz' QH Qnpdw  Is te O dzfn
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PYHKUMK sUm_rows(x) U sum_columns(x) hhopMUpYIOT MaccuBbl, B
5 3

KOTOpbIX XpaHATbCA CYMMbI NO CTPOKAaM Z X ;M CTonﬁanZ X ;

i=1 i=1

COOTBETCTBEHHO
sum rows(x) ;= | for ie1..3 sum_columns(x) := | for jel..5
v« 0 v« 0
for jel..5 for ic1..3
Vi< Vit | VieT Vit
v v

3 5
2= 3 (Cyx,)
i=1i=1
Given
x>0 sum rows(x)=a sum_columns(x) = b
x = Minimize(Z ,x)
100 0 0 150 0
x=| 0 25 0 125 125

0 175 50 0 0 Z(x) = 1025
tdhm.10. tJjhjdadj bteOdemyf stclsdats?2 L OH OyYd
ORIGIN := 1 100 250
15 2 175 1.25 225 0 200 | .o | 275
G285 15175 1 15 0] | 50 235
2 15 1.5 175 175 0 T | 27s
135 X3 6:=0
sum _rows(x) = | for 1e1..3
10
v« 0
for jel..6 sum_columns(x) == | for jel.. 8
Vi<_"i+xi,j vj<_0
v for ie1..3

Vj<_vj+xi,j

3 &
Z(x) = Z Z [ci,j'xi,j:l v

i=1j=1
Given

x>0 sum rows(x) =a sum columns{x)="b
x = Minimize(Z ,x)
100 0 0 140 0O 10
x=| 0 15 0 135 125 0

0 185 350 0 0 0, Z(x)=10225

tdmhm.11. t4jhjdedjy btcOdeMf stelsdats?2 L OHOYJ 2
t OfMMdiislstcddz tej " jdedd dzj MB OdzOdzd tets 9 O dzdzts 2
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odzjg CMmydo . U-J4 Y
$5. l CtsdzHdlsjtemMCd?2 ¢ tsdfyjftevds ' o ~dEHEVC
d ftesdLeotsHWIs 250, 275 d 235 JHJdz
| Is

mw 100, 2 Gd2d,y Sf0tetsHZASydd 125 dzj H J «
tctso Ols ljdzOdz fJtcd otsL salz iy Usjtedd diin § d3¢
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T
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R e

o Gldadudj4, slove Oj By dj e O
fstlsds?2 L OHOY) 2 o .bfyddew divjiE o jjMejj dedet
d WdSlkdody 2 &*OcOLdds o Cwlstte’ 2
Cydd, ©Oodsj tcOL dzts frplshigj Rd3j¥@uBzte qYStednd L1
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F—003 g+ e
IIQGTNOWET

§

JISB:ISHq'df,lSQ BOCOL ddz0ds (o dzOh j o5 iz
dz' BOCOLddz ftedded BOj o5 tcOo dzts?2 O .
i B OkzOdzh d tets o OdzdzOW  Iste Oz tstels ¢
J

fr]w
dedz" 708-7.dAQ0 tdfffifs M ds.l & Jed . j dets toj !

ON»m
. 2 O

g SO 0S80~
IG)Q’J

~FHFOIRE-Te ogn
ITITWITIIQWE—
INIQOF gRNae
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3
SE
©
5§
s
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O
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s

NS sosonr g3 TS

] CodHdlsjwmMSd2 Ctdpyjtedz o R GHW
csdLosHYIS 250, 275 d 225 jHdda
fn 100, 2Qqdedy HECBH27 5 g dz] & Q dzy ezts.
o Ol! § &zOdz § jtoj o 5L ts8alz' fif Usjted® dzi) § ds
3]

08 naoe

stcOdzemf stclsdes?2 L OHOYJ 2 o
Hdg®s o990 jMmMisd WdSIlsdoedzze W OB tocd Cirjds, o tsif t
ydd. dwbtddtsmls: fjtejossLCd M 7EG?2
Qo dzj des toj " j dzd J. 6s tceO dinfitf deticasdfiztsm?  H jJOM Oy

250 100 ORIGIN =1
1.5 2 1.75 1.25 2.25
Q= 200
b —

= | 275
50 25 15 175 1 L5

225 = C =
275 2 15 15 L7517
150) #5=% 0 0o 0o 0 o

=SS FI6 >
8" 08 0~

5 3
g=> b= g

1=1 1=1
sum rows(x) := | for ie1l..4 sum_columns(x) := | for je1..5

v« 0 v« 0

for jel..5 for ie1..4

Ve Vit X VJ'(—VJ'+Xi,J'

v v
4 s Given
Z(x) : Z Z X | x>0 sum rows(x)=a
Ci N
T o sum_columns(x) =
100 0 0 150 0O %= Minimize(Z,x)

0 25 0 125 125
Xx= Z(x) = 1023

0 175 50 0 0

0 0 0 0 25

tdi.12. tihjddi bttOdhf stelsdzts?2 L OH Oy,
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dpdzy CMgdo .. 1 vi
7. 4. t jihjdedj LOHOYd s dzgOL dzOyj ded v =
1

OHOYO Oty  dfPaljda MisOo dzv jIs MtsB B2 dhid SHJd
ftosctcOBRd totso Odad W . tdNddedyd L OHOYyd  dzC
mMdzj Hize h J2 L OHOYJ.

10r ¢ve7. Yy jlrt] ttOBtYydrs Bsckzls or ff sdzy s

~tleOdgv sy Mistsd idsMmis o by tscialag fgdsl v dctBB ts@dz it ded
2 ©wOBGIT) .

al 4 6 3
C_% 10 7 9
@& 5 11 2 (7.9)
é@ 7 8 5
1iJBBAtsHdBE MMmlsOe dls! § dzOdz o' ff tsdzdzj dzd W
Ylstser Mistsd dits ) ls ¢ dn B ' df@) dztelzd dedO3@dg'ddzO . Mt
Csdzd yj Msosdz OB SIS, IsSts H Odzdzlz © L OHOylk
14fr]BG)de)dzfr]cftetsaOdzde)W LOHOYO iy jls BT Is!
99 jHJjddY HBYGBdzddlsjd d'r Mttt (Jdzd Mmist
tcOB tSls .
[dzv  tedi"h jJudOH OYd o9 jHJ &3 s EdylyifizdgOp 5t
or ftsdgdz? | B OBxfs®Ez, 9 Jtetslsdo desds Mdzz yO4 ) .
1 OHOYk sy dets MW stedBz dzdteso Ols? fdzjxy, Iz ¢ th tef iz
Colster » WkdzS ydw vyd dzd
44
5= .
i6=111 6:11 Gj % (7.10)

HisMisd e Ojls Bd ded BOdz desets L dz@Oyj degdw d o ff &

Xj20%; 40,3
4
ax=1i4.4

j=1 (7.11)
4

ax =1 j4.4

i=1

{ihjdedj 1 lsMANCADISIAALG] fiplso dzv j Isfw  f)  (BsEho
GdzO cqudes tojh jded® bteOdhy stelsdzd?. L On Oyd

99



¢z SMmido .U v

ORIGIN =1 1 4 &6 3
Onpe,u,enﬂem HavyanbeHoe
o 8 10 7 9| npubnmkeHne MaTpuubl X(4,4)=0
15 11 2 _
X4 4:=0
8 7 8 3
sum_rows(x) ;= | for iel.. 4 sum_columns(x) ;= | for jel.. 4
v« 0 v, 0
for jel..4 for iel..4
Vie— Vit X Vj<_Vj+Xi,j
v v

104 B kayecTBe OrpaHWYeHUi BBOAMM
Z(x) = Z z (Ci,i% ;) ycnoBus, uTo cyMMbI No cTpokaM 1
cTonbuam maTpubl X paeHbl 1,

i=1j=1 1
3HAaYeHWA Xij »>=0 n <=1

Given
xz0 sum rows(x)=1 sum columns(x)=1 =x=1
x = Minimize(Z ,x)
1000
0010
x=0001 Z(x) =17
0100
tdn.13. tJihjidedy LOHOYd s dzOL daC
[BtcOlsdlsj odedBOdedj, ylst HMaihized fgffVisximize 59 O
By dets o' BdtOls! () IstsH Stdilstetsdzy toj h j tzd W
HEsMIsOlbsydts " j &S dgbls' OO0 52 C gSTS2 oy h ¢

AboSelect

|7 Linear
Maonlinear k
Cadrakic

Repaort, ..

& cut
Copy

El Paste

Properties. ..

Disable Evaluation

Cpkirmize

tdM.14. [Cces o' B0 BjlssHO I

) ted t©jihjdedd L OHOVY dzd dzj MitEGAB O o lists ds B O,
or BdteOjls dzd dzj 2 dz Lineddj s sdzj C fpdigsHolis e jo6c t todfj
tejhjddd LOHOYd t dzOL dzOyj dedw = .

10C



dpdzy CMgdo .. 1 vi
Jhjdedj dgj dzddzj 2der 7 BlsddzdL Oyd tsdzdz’ ~
d dzj dzd dzj 2 dzf = LMAthGARD 3@ dztls d dfg O30 Wsdsdizd a
ra. vssydes IsOC yJ dOHt it HJ &zdIs-
I BG6teOdzd i oA ¥ dzhpupiratz @ ldAfdscimize .
dBsh 0 s Minkmizé Y dz' L s MAKCADS sz yOjls  j b |
B tjhjdedvw MmdMmilsj d3 dzj dzd dzj 2 dz" = [EtcOo dzj
! L OH @&z @ BIOHGIQ M ¢ dhelzd s © g dgls dzf 23d i

€f)(x, xp,... %) =0

1: f2(X1, X2;... )h) =0
! (7.12)

i fn (%0, x2 X)) =0

1 OHOYO tojh j &2 )ndindsq i Odzd dzls dzO0 dzOR sy H § &
F (x50 %) = 12(% % %) H2( % Yo %) £ FR( % % ¥) (7.13)

Az dz2S o) HisMisdeOj s Meatsjets did dzad B3O dz! dats

CEHO »ofj 0% dkidgy n)-h(1e ¥ sston 0 smw o
I CodoOdj delsczs t6j7 At foPfiBslsted | sl o
dzj e dzj 2dz’ & biOodz dzgd? 2O CdStej lsdesch f 6 c
101 ¢vd 8. tdhdlis: fnd misd sz daj dzd dzj ? dz" =
ésin(y+0,5) -x 1 C

cosik- 2) v 9., MY sd L v Mhimds yd *

10 wdMmls5 ] HinlsOo dzj a8 th)) 'S Jsagfizy dals @re@ Y dd
OnpeaensemM npaeble YacTh CUCTEMbl YpaBHEHWIA
fi(x,y) =sin(y-0.5) - x-1

Ve

bHix,y)i=cos(x-2) +y
dopmupyem GyHKUWIO O

2 2
T(x,y) = f1(x,v)" + H(x,y)
Sa,u,aem TOYKHA HAY4YanbHOro HPHEHHH{EHHH K 'y'

x=-1 y:=-1

Haxoaum MUHUMYM dyHKUUKA D

x = —0.635 v = 0.874
MpoeepseM, 4TO MUHUMYM yHKLK ¢ paBeH 0
T(x,y) =0
tdfy. 15. tjhjddj Mmdflsj B dzgj dzddej2de 7 &
Minimize
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8. [BtOBSISCO tjLizdz sOIsMahCAR MY J tcd d3] ¢
1 tc O Lz O Is tied] & Qj A8 Y s cOB SIsC j toj Odz' dzr =
1S jtodd3sj dals Ozl dgr ° H Odzdz" =, fsdzzyd dedz" = o
sfrlstse, Isd ~nded yd m<dn dmfr lsOdzd 2, OfMmistets
dzOB dz8 H j dzd 2 .

8. 1. ,[JlstSH ZOddzj dz hdr Co9OHKOIstse

[ jIsts dz0d o34 dz' h d n Clo OHtesO Is 5 § fr) f fj tdoLoddy ddzls jO dz
1]’t5|-|'[5|3tg®lsJ OdzOdzd s yj MS kzs WEdtydes, Csilsts
1 O jteddzj dzlsOdz! dz" o5 Istsy S Od3.

8. 1.1. 1tMmsOdtssC0O LOHOY(]

| —

CjLbd SO {SMfjteddsjdesO B' dzd 1 5czlz g «

o odHJy'ls @H8dD)B dz.
s OB@\q. CCMY jtoddsj dals Oc

Xi |[X1 [X X3 (X X5 X X |€ Xn

Vi [y1 1¥> |Ys [¥s ¥ Y5 |V é Yn
1 isBARSHd®RES §shmstetsd s Odz0dzd sdyj MS ¥
sfdMmr o008 hzs tojLbkd! SO 1S jted R dzls ©
RHJ B3 SBHO dZOdd3j dz# hdr C o9 OHOIsse LG)QdZB

Y=1(x,a a, ...,a)
dzj sBrBHd®Rs § BHESBGCOIS! sOCdd3 BBiOL t5d3, 1
dL dsgeti j= L dzOgpdzb DMY G IsdeO - dzOd d3j dz' 8.1):2 ( M 3.

S=aly 1% 3 .. f -min (8.1)

tdg.1. 1Jjod3steduOGer s m® tedzOd d3j dz'
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1 OHOYO MmosHdlsMmy ¢ ©f tcjandjdz] rigdes dOe W[ dfw
ejh jddv dzgj sBRBHd®KBE MsmsOsadlk! Mdmisj Bz &t

LS:O’,::’]
Ha g
5 !
= b (8.2)
T
B o
Wy

[ Mdzd  Ot@CedfjtlsHew Is o  LYO» fkined gt )  dzd dzp & dzts
§ sdzz yd 3 Mmkiindeq digiz? disc 5 ki ey dey ozgf M ls @' :

A 2(yi - (X a,...,aK)) i O:
a- P - i,80:8,--- —=
a [ i»a0,a1 K P

n uf 1
&- 2y - f(x,a0,81,0, ak))——Oh
- " (8.3)

uf T
a- 2y; - f(x,20,81,-,8))— =0l

i=1 Hax
{ Hdzts 2 dL zOd B tsdzj 4 Yyomilsts dmftsdz L 2§ 3" -
WEdS yd2 wedwjIlsmw fw dizOV, Yyt pdiH ax,0 | RO K st
dzOL " 9 Odedsdgd'j ¥ J dnydedizOx. 1 Ot OdZjdstaf ay dzOL " 9 O8 Is:
CeLfuylf J dzlsOdsd toj ctej mind d

skzh jMlsokjls fCOL Ok  dizsls 2 OtzPElsF tze Xy b o i
ROL ' o B WA o ydj dzls g ey dprQuddd 2 f s W stec
a(x- M)y -M) ax o
r=—==2 n , Mx _iin , My l-ln :
ja (- M) &y -M,)° (84)
i=1 i1
) dz2O Y dzd j jCdiEs OV WCosyafe j dzv yd d EHGo dzj e stew j Is
T1¢rc¢1.

Yyyjd3 d3jdzt i sldzdyojlsmrslosjnHsdidzdsyzo,Y s jj dzds
toj ctcj Mid d tcOMYf sdzOc O8 Isw 1 Sy Jj tod d3d dzls Od
Ctstetej dzv ydd BdzdL s8¢ € delzdze , x §pdeimlizts j 5k oz
dzd dzj 2 dets?2 Mo w L d, dzts d3d Y H 2 daffislsdn sd3ts ¥ Jslds dAg k
dzd dzj 2 dzts 2 .

[ dzv Iséts Yl ftotso jtodlIs’ |, L 020 u d dz=izls dzo
Ctstetej dzv ydd, d3tsy Yasd e ji dsxz! . 5005\ didis @] dzdzts j
Ctdlsjtedw ©Yf tf jsHigigettejdis f

n-2
1-r?’

t=r

10¢



¢z SMmido .U v

) 2O JtcrieiO0 dzd 0 O) IsMW  Mis L dAOQUE) iEfhy " o, Jz Depg s,
gls! 8 HjokzlstPstsise j IsMise dd M pate tsupddis) detipidy sy s t
k=ni2 . [ttzdz " j lOBdJUdkscEt, Ikt Cti W¥dydj d
s lszlz dzv .

o O &z ¢ 5 d3 Qtsiwwc{uofydzlﬁé@dzgdz@m;az ygdL 0o dM
qdHd ¢ CeEPMydgr o 0j i3* 2 s ¥t 03|Z J !

a -y
g = =+,
a (- My’

i=1

(8.5)

yitg I]'JtGddSJ dzls Odz! 'L daOdzQ dzfczd v , dzO2 H § dzo
d dzj dz " d~ Myioh@ejeidis tsde@.u J dzd j

dzH j €1 Ctstetcj dzZv ydd 5 Mot dzdz OB fiytsdz® Is dats ¢
s 1. ltd WEdSydtdod ds2 L Osdhdeishls
blsfls oRi=] Ono wiLfgdzd S 51 W % oy o fladzls s 0 to tehij des
L bod SxdeRdvy sdedilz fMow L d, |ou dd deHdps
j2dzs2, d Hdw Cwdotdddsy 2des?2. 1td f

tejdzvydd 5 feotj2 OBMtsdt Isdets?2 |8 tzd ud dzg
) sfilstetsj dad j dzd dzj 2 des 3 dzj @zef d nd Bsfls d .

Q-Gl
o QI

g a0 n

gg*® w® © g3 uEo
-
N

S WWdydjdesO Ctetej dzw yd

Lizyjdedj o tsMafi€hDizsdgts | B tOBtsIsCd + CMY j tod

Oydzsj d3 M ftotsMmilsj 2n j 2 L OH Oyd f sSHB St O

OdBj dz2 "dn CoOHEOIEY.

10roe¢v81. 1 ¢ fmdtseO0n ~ddidde . RrR. [ jd
cBlso stod B3ssMmisd OL ts5NaNOSad frd@socdsh) dddgesdsfofy tsls  Is j
] 100 yOflwm D)sHEGOMEOBEN jIsw fdzj Hizs " j j

NaNOf e Mslse jlsmlsabks hdn Isj s j cOktcOR :
v OB dBf 20  Odzdz’ | 15 Na&NOfgls a Ot df dyts igdsd Ids ' 5 1o 5134

0 4 | 10 | 15 | 21 | 29 | 36 | 51 | 68
66,7 | 71,0| 76,3 | 80,6 | 85,7 | 92,9 | 99,4 |113,6/ 125,1
1 JBBrBHd®BBE BftjHjdJls:, COCto0O® BEHjIs tC
J B j 6tG8E® ] Mz yO,] dddzi 2 dzts?2 L OoadMmddizsmisd
Steted dzv ydd.
[ dzw
dzJ

s

¢
S tejHjdjddy st Wal dyslMatbBADsf & j dts p fig h

Heze hdj WEkdeS ydd:

T line (x,y) o 5L 0 tg@N o;alsgéfdgmq{fnwequq;dzbsa 6] Gt

7 intercept (x,y)otLotcOhOjIs Cts1 WWafydj dzls toj Gt
9 slope (x,y) oL otcOh Ojls Coc] YRjidj dzls tcj
[ dzw o ydmdzj dad v ¢ ts1 W WMathGADdzlE P H U206 ad drYy dzdc

corr (X,y).

g

Q.
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¢azi Cmide . (-

steHd dzOls + S jtodBj dzls Oz dzr & Istsyj €.

tds.2.

t:=(0 4 10 15 21 29 36 51 68)"

PNa:=(66.7 71 763 80.6 857 929 994 1136 125.1)T

I'paduk skcreprMeHTATBHBIX TOUCK

140
o °
120
E ;
5
2 PIa 100
B coo o
=y o
: 80—
& o
&0
0 20 40 &0 a0

t
T enmeparypa

KoathdUUMeHT KoppenALuK
corr(t,PNa) = 0.999

KoadthmumeHTbl perpeccui . 67.508
a := line(t,PNa) 0.871

JIMHWA perpeccyn
f(y):=ap+ayy f(T) = 95.368

Jrania PerpeCCid, SKRCIICPIMMCHTATBHBIC TOHKIT

140
o 120 Pt
3 DNa
o oo
5 00 ) el
= o
e "
]
g OBO a,,—-@"’
[wil /
60
0 10 20 30 40 S0 60 70
t,t,T
T enmeparypa

I s ddd ddddd w©jcwymMmdd d

10¢

]

10 @BdH. ftede jHjdes 8o jl MghdzdDii L QuielRjtd d v d3d .

9

A

Lisdn Wwizidgg@igffde OBMydmm 1 ¢ MYy tcdgds iets ©

r -



bdzj €Mmiyjo .- v
8.1.3. 16fMmbstetsjdedy dzgj dzdodzj 2 dets?2 L OadMmd ssmls
Cetetej dzv yd g
Il smistetsj dzd § dzd dzd dzj 2 dats 2 Of ftetsC Md B3OyYyJd tc
mMdzj Hize h J2 L OHOYJ.
161 $BO2L 9 gMisdzO Is OB dzd wydsdBy IsLOBBYE i d dzts My Is -

v OB dB BO v OB dzd Yy dzOpts 1L O 9

X y X y

1 10.1 24 11 13.8 74
2 10.2 36 12 14 91
3 10.3 26 13 14.4 85
4 10.8 45 14 14.5 87
5 10.9 34 15 15 94
6 11 37 16 15.6 92
7 11.1 55 17 15.8 96
8 11.4 51 18 17 97
9 12.2 75 19 18.1 98
10 13.3 84 20 19 99

dbfftesCMddizdtcse Ols L Iskz L Qo dfd diztsfls &34 |
fsdgtsh @ & WizazhygR y=h ax bX B dy=cerepx+ex, d MOo
tejLizdz SO f sdzblzgf2 dzdzr = o " yd mdzd

10 8d%. JqLBBtOYjdz ctcOW dCysldgOB dzd ydzts?2 L ©O9

x:=(10.1 10.2 103 10.8 10.9 11 11.1 11.4 12.2 133 13.8 14 144 145 15 156 158 17 181 19)T

v:=(24 36 26 45 34 37 55 51 75 84 74 91 85 87 94 92 96 97 98 99)T

TI'padnix srereprmeHTANBHOM 3aBHCHMOCTH

100
o = I~ -
@ s

s | &

80

40

20
10 12 14 16 18 20

X
td8.3. JtO%dS S jted izj dels Ozt dats 2
[ dzv fshmtetsj dzdv C o OHtOIsdydes?2 d Sk dyd M
MathCADd3ts y dats o sftf sdz! L ts oréiess mfintefpz dzC y d v d3d
AlzdzC tpd ress (X,y, k) aotsL otcOh OjIs o jClstste € tsk-MW W (-
Misjfjdd, (BHBBtoOddsets &jstsHisd dzO0d d&3j dz' "
ssuSOBBOMNMde Qsiffi@iffiffle StHddOl  $Mfjd

10¢€
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Cdzj o3 dalst RGO fisfozf alz® Is - Ef stew HisYj dgd® § 8 sfd
sfteJ HJdzjdzdwY C1 WWJdyd) delsse  f sdzd des 3O  H dzw
CsdzC tcj Isdz" ssy<¢ On B3 Y dzts oitdmf sSdz' n BdzO1g ¢
interp (s,X,y,t) " ydmadzv jIs L dzOydJ dzdt¥x 1{d3Odpdnditse dz @ B
y T 80mMmde teHddzOIs ' in¢ My tgsteid @pP fodls Paz: s+ ¥ W d
f sdzd dets 3O, dzO2H J dzdzr 2redrpsstf sdssh + 6 W kdzC ydd

g ftsissh i & rggleskS dnerp i3y dzs f sSHiSB G OIS ¢
f sdzdzse s  sdzd des 3O dz¢¥ B ts2 Mmisy § j dzd .

]l dzd d30 dzd 4 k& tz€ y kygress otsLotcOh Oj s My j yd ©dz
M stcd3d tots o Ofladz" 2§ teZiOHNdRO L dzO y j dzdz" 2 H danterp it 5 d
fJtor | Istc d L dzj d3d dzls © ColsittGe s wWg dzw ¥ Is
dimyf sdz' L zj &3 Bdinteryy ZdzS P JPsMdzj Hizs " L dzf &,
Cei WWdydj dzZlsOd3d f sHisBtoOdzdzetse 5 f 5 dzd dats R3O

B maccue a zanuwem KoadPpULUMeHTbl annpoKCUMUPYIOLero
nonNUHOMA ETOpOIﬁ cTengH

a=regress(x,y,2)  T_(3 3 3 310265 48552 —1.407)
B maccue b 3anuwemM ko3 pULUeHTbl annpoKCUMUPYIOLLero
nonuHoOmMa TPETbeﬁ CTeneHW

b= regress(x,y,3) b =(3 3 3 —701.76 131.838 —7.303 0.136)

$yHKYMK A(t) n B(t) npeaHasHayveHbl ANA BbIYWCNEHWA
annpoKCUMUPYIOLUX NONMHOMOE BTOPOW W TPETbeW CTeneHU B
nobon Touke t

A(t) == interp(a,x,y,t) B(t) = mterp(b,x,y,t) t:=10,10.1..19

I'padsx armpoKCHMHPYIOLLEEH SAaBHCHMOCTH

1o 4‘9/@—"@-4-..3
T
o]

20 . %d
¥ yo
ooo Lo
AW gy
B(1) ;7/

40 S

]

ﬂjo
10 12 14 16 13 20

%t

td.4. 1 tshistetsj dedsin OF  Le@d: dniiof ebizl toirls | 2
y=ky Hx ¥ B

rdzv OffwestMdd@oydd IsOy(dy {dzE dzs @6 dfd) Jd dsis
stej st J2 Mlsjtfjded dzj sBrtSHd®BE MW stcd3zd tcsa Ols !
d b, sBtcOIlsdoh dMmregress W Iz dz@dgigHgdzts , d mtesodz!, L 2 W

AzdS ydd Mowlsdos®sl B FiRd QOdzH j dzj
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b Cslster = 0O

MstetsdIs! AR dSBUtdd ) f sdish !
s h fn fodzddsdtss 9 lst

ts
dZOyjddw OfftetsCmddzgdtclze h
( tcB.

] SHBSBIOI! L OFddy sy sdsh @ v tedradsl y d 2

interp  dzj Yosdazzydlshmvy. 1Bt & Gddgd Bz " !
dzj sBrBHd®Bs YBHBJOIs! sOCdd3 GBiOL t5d3, 1
dL B jn L dzOyj dzd 2 Bls twOMyjlsdzr 7 Br dzO dzO( «
f SHBtStcO L OQoxfydacimMis g C o d o Odzj dzls dzO fpdzj H kz
sflsddB3dL Oydd. 1 O@)s s d dzOud tetfy (Blstste’ n

(6.6 o)=Aly - ¢x s HEMisdEOjls fotjct o&dddEBOd

i=1

Iss?2 LOHOYd §tcjskilsOo dzj des 2O tod fi).

sO0Cdd SBLOLBd, (shstt] ddsin] st Hy G &
dn d&byh ] sf{dfre0jls 1 Chmijtddd dsOod d j
qdHd §Mr tejctej Mmdd ddzd o dzdudde” MmEzdds" €e¢

)
L
t

1 O tc §.648. 8 ftcj HiNlsOo dzj dz tcOMmyy Isr d dzH j ¢
L Os dfd Beflsj 2 .
n := last(x)
n Z

3 2
DopMUpYeM GYHKLMIO S s(a,b,c) := z [yi— a-(x;)” - be(x)" - ]
="
3agava noabopa KoahPUUNEHTOB 3aBUCUMOCTUH V=5 + O X
IKBWBANEHTHa NOMCKY MUHUMYMa (MYHKLMK S

a=1 b=1 ¢:=1
= Mimmize(s ,a.b,c)
a=-0077 b=199 ¢=-93.720

S(t) = at” + bt 4 ¢

o ig im

T'padk armpokcHMIpYIONIEH 3ABHCHMOCTH

120

100 = o
3//66
(o)

80 =
(1)
260 -

L]
40

20

10 12 14 16 18 20

z,t

t B.5. ticgfgls{ j] Of f totsC Md d3d toiz% haj &7 L Oo d i
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PacuyeT uHAeKca perpeccun AnA KBagpaTUMHOW 3aBUCUMOCTH
PacyeT koadhhMLUWMEHTOB KBaApaTUYHOW 3aBUCUMOCTH

a:= regress(x,y,2)

BbluncneHWe pacyeTHbIX 3HAYEHWIA

1=0.n

Y2, := intcrp[a,x,y,xi)
BblaucneHue WHAEeKCa KOoppenAyguu

last()

> (vi- v2)°
2= (11— last(iy): ’ V2 = 0.977
S - mean(y))”

i i=0
td®.6. 1" udmdzjdedd ddend $MO ey Mndd
PacuyeT MHAeKca perpeccu ANA Ky6WU4ecKoW 3aBMCMMOCTH
PacyeT KoadhpULUMeHTOB KyBUYeCKO 3aBUCUMOCTU
b := regress(x,y,3)
BbluucneHWe pacyeTHbIX 3HaYeHWUIA
1:=0..n

%i = intcrp(b X, ¥ ,Xi)

last(v)

z (vi- Y3i)2
3 = B 1=10
last (y) ,  B=0979
> | v; — mean(y)]
| i=0

tdgy.7. 1" uydfmdzjddd ddHj EMO tjctej Mindd
PacueT nHaeKca perpeccui AnA 3aBUCUMOCTH y— o 4 cx o,y
BelyucneHuwe pac4eTHbIX 3Ha4YeHWA
1:=0..n

Y4 := 8(x]

BbluucneHwe nHAeKca Koppenayun

last(w)
Z (vi— Y4,)°
i=0
- last(y) vd = 0.973

> (i - mean(y))*

1=10

td®.8. 17" udfdzj dedj ddenj ¢ MfiPseey s efndd |

vl 1=
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10 tBd8. ftejHMisOo dzj dz¥ o) dzdyddzr MR Co 0O
LOodMmd Bsmisj 2.

CyMMa KEagpaToE OTKNOHEeHWA ANA KBadpaTUYHOA 3aBUCUMOCTH

n

s2:= |57 (3i- v2)%  s2=25.469
i=0

CyMMa KEagpaToE OTKNOHEHWA AnA KyGudeckol 3aBMCMMOCTH

1=10

1
53 :_jz (vi-Y3)° 83 =24.031

CyMMa KBAAPATOB OTKITOHEHWA ANA 3ABUCUMOCTH 3 = o +c.x + 0,17

i=0

td®.9. Jruydmdzj dzedd MEzdBzds 9 OHKOIStss SIS dzt

1
S4 1= jz (yi- Y4)® s4=27.463

SOC odHds dqL tjL lzdz IsC868.99 , {1 lx@w daci@aikds) d-d
ftcj HMIsOo dzj dBZQY azzilgOp dzomMjcects Of ftesC Mdddts
Misd ¢4 ded .

dSo jlldej HMISOo dzj dzdB. B dgP Isted MY sHBSKGO L O (d
ZdzfoeMOd da &5 d fSHRSHAE Hdv  Of f <
dzs Bts2 WhkdSydj 2.

x:=(10.1 10.2 103 108 109 11 11.1 11.4 122 133 13.8 14 144 145 15 156 158 17 181 19)T

y=1(24 36 26 45 34 37 35 51 75 84 74 91 85 87 94 92 96 97 98 99)
1

F(x) = x°
3

% K := linfit(x,y,F)  f(x) == K-F(x)

I'padimx armip ok cHMMPYIOLIEH 3aBHCHMOCTH

yoin
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40 yoo

2

10 12 14 16 18 Z0

z,t

td®8.10. 1 HBBt LOodMmd d@ismisdlinfif dMmyf tsdz' |
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dpdzy CMgdo .. 1 vi
stesd3y tOMMdiIsIlste]j dzdz" = o7 " jJ MEIhGABMES | DK § I
oL d3tsy dats M ls fsHBBtO §OLOd] stetso  § tod B dzd
kP +kh(X t. ¥RY, EWjidzesr j dLe jMmisde j WkdeSydd
linfit B teOh j &dJs sGeds2j Idinfie d H(X, Y, F)
LHJMT ®OMMmde OMmydmm ¢ MY y@ddgfpcfdz Hae
LS MY § tod d3j dzls Offiz! edg s tistas, Y J IG5 H J t6 >[N o 2 o dgadsS dey
odH] . AinfilzC Yy 5L 0 tcOf OjIs o j Clstske SRt Wisidef u dsj
Wk dzC tipftd tcOmMmMdiisistedd3 dzO fted d3d teJ Mmdzj Hikze A j2
161 ¢Y 8 3. RL & J MlsdzO Is OB dzyf U=y ( IsLOBBE]. N d d:
bfftesCMddBdtcso Ols! 1 Iskz LOoadmMd GegBlssaz] HsH
Wz dzC weke #X X
tdhjdedj 1Ists2 L OH Oydinfit) {ftdalijihfm lssO oWdzRigESY dadO

(10.1 10.2 103 108 109 11 11.1 114 122 133 138 14 144 145 15 156 158 17 181 19)T

X
Y

(24 36 26 45 34 37 55 51 75 84 74 91 85 87 94 92 96 97 98 99)

el

T'padiix armipokeHMEpPYIOIIEH SaBHCHMOCTH

/-""'
_/
100 P

o
=] V

¥ 80 L

Soo °
La]
at +c

&l e

S
40

20

o igt i

120

10 12 14 16 18 20

%t

tdg.11. 1tdddte dmy spmrfiCsegdded v W 2 dz$ y
s to s d3y st dmOdzdz = or hj Edzd o j e Odz: dzr
Of f etsC Md &&d te ¥ ddn d MaEHEADQ Pz " jemise z¥ Is fdzj HEz® P
HdzZ" f sHBBO ff OttOdj stetse M J ydoOdz! descts 9 d+

1 expfit(x,y,g) iotLOotON Ojls St WWdwdjdalsr L O
1 | gsfit(x,y,g) iosLOotcO Of Is QB{WWO{I{Igé._&z;ISr L O
1 sinfit(x,y,g) iTotsLotOh OjIs €1 WWdJd wpehgdelsr L O
T pwrfit(x,y,g) iotsLotOM Ojls Ctsi WWd wfedalsr L O
1 lodfit(x,y,Q) TosLotOh OjIs €1 WWJd ypihkddlstc; L Oce
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T Infitxy) TotLOWLONOjls Cst ¥ W dyydh¥dz_.r L 09 d°
I's eofmin 1 Isd&il dicpsfdpd @B Mydmm + Sy bd dd
BOMMde tterHddOls 1 ¢ MY jgtd dedgj SdstOtelz! dzl B H Assshyd) X

ftodBdzdy Jd dzdd ap@e® BRI stetso
} tod d3d tedz! dLindfasO dad Wpwiiitexdz@)y d df ted o 4 H J dB1120 ted M.

8. 2. Rdzlsjtoff sdzw ydw W kdeC yd?2

} esfisd 2 Gfvdzls jAefOsA O al® dadd% Isfyw o fdzj mlps h j
L OH Onaizl  Is ®oW§, ke, &, S Blstster j 2 dz@O kg Of Wzls | taff
L dzO Y j dzd v  dzjSSusfis tods 24 Wiz ssyS On

f(x0) =Yo, T () = Y1, f (}2) = y2,-..., T (%n) = ¥ . (8.6)

stejBlkjlsfy d&Esecydkdolzs " ZEX % & disq@zOH dzj
dLojMlsdste ¢ zOfhl d fiod dzd BOE N ks o kL dzO

F(x0) = Yo, F(4) = Y1, F(x2) = y2,--..F (Xn) = ¥ . (8.7)
1d BB stedyuidnld) (Lélg. L dOYOjls, YsIsF(Xdzz 1
sftcjHjdzj dzdetse s Isdf O, ftotsa sHW M BEXYUHTOjL, L (
2..n).

AY

Y=F(X)

Y=F(X)

tdg. 12. JitdBkibtedy Mcow ddsjttftejlsO
I OS2 Bhj2 OshEOEss S if &L l©H 0| j Myd fid
tedhjdd?2 ddzd MmMsefMmj d3 dai d dizd Is ted M j ded 2 .
SHdtsL d2Oydets2, JMmdzd o &3 MR f ¢ Ob s RiissR]
flsj gn det v 5o dzj sl saf "R, (s j Mls! kOCE2, 1

Fh(X0) = Yo, Fh(0) = Y1, B (X2) = Y2,.-. Fh(%n) = Y.

Ud dedelz®  ddzlsd ol 5dzy ¥ §( dedawe © VdEsc difafs dz
CMJdZdZBGB o yd mdzj g v § tcdzO y jdaddylj dzif b dC
dz" A tsls L dzts o ddzls j of sdzd tetso Odad v .
f sdzd tets o Offzy j d3! # & dz€ B 8 gdzls Pic iz dgd tc s 0 O dzd
i XEMoOX] , + s te Of t5dzd telstxEPpdgk] . t Ofdts
St j @OdeBdjj YOflst dhfsd Lbj & J -

112

1 sdzlz
tcd B dz
Is dzd 4
dzls j to
d3 dz
J & Bsls

gIo0=

B
d
J

L
s




































































































































































































































