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NMpakTuyeckan padora Ne2: U3yyeHue
NOHATUA OOYCNIOBNIEHHOCTU BbIYUCJINTEJIbHOMW
3a4aum

LLenb paboThl

NccnepnosaHue 06yCcnoBNeHHOCTY 3a4a4M HAXOXAEHUSA KOPHSA YpaBHEHNS Ha NpuMepe MHENHON
hyHKLMN.

OCHOBHble TeopeTU4YecKue NoJIoOXKeHus

Mog O6yCJ'IOBJ'IeHHOCTbIO BbIYNCANTENbHOM 3a4a4y NOHUMAIOT HyYBCTBUTEJIBHOCTb €€ pelleHns K
Ma/JibIM MOrpewHOCTAM BXOOHbIX OaHHbIX.

3a4a4y Ha3bIBAlOT XOpOLWO 06yCNIOBNEHHOW, €C/IV MasbiM MOrPEeLIHOCTSM BXOAHbIX AaHHbIX OTBEYalT
MaJible MOrpeLlHOCTI PeLLEHNs, 1 N10X0 06yCNOBAEHHON, €C/IM BO3MOXKHbI CUJIbHbIE U3MEHEHNS
peweHns. Konn4yecTBeHHON Mepon cTeneHn 06yCI0BAEHHOCTUN BbIYUCANTENBHON 3a4a4M SBNSETCS
4yncno obyCcnoBAEHHOCTUN, KOTOPOE MOXXHO MHTEPNPETMPOBATL KakK KO3 ULNEHT BO3MOXKHOIO
BO3paCTaHUA NOrpeLHOCTEN B PELLIEHMMN MO OTHOLIEHMIO K BbI3BABLUMM MX MOrPELUHOCTSAM BXOOHbIX
LaHHbIX. MycTb Mexay abCoNOTHBIMU NOrPELLIHOCTAMU BXOAHbIX AaHHbIX $x$ 1 peweHmns $y$
ycTaHoBsieHO HepaBeHCTBO: \[ \Delta(y~*) \legslant \nu_{\Delta}\Delta(x"*),\]rae $ x**$mn $y~*$
- NPUBAMXEHHbIE BXOAHbIE AaHHbIE N NPUBANXKEHHOE peLleHne COOTBETCTBEHHO. Toraa BennyunHa $
\nu_{\Delta} $ Ha3biBaeTCA abCONOTHBLIM YMNCNOM 0BYCNOBNEHHOCTMN.

Ecnn e yctaHoBneHo HepaBeHCTBO \[ \delta(y~*) \legslant \nu_{\delta}\delta(x™*), \] mexay
OTHOCUTENbHBIMU oWNBKaMy AaHHbIX U peweHund, To BeandnHy $ \nu_{\delta} $ Ha3biBalOT
OTHOCMTENbHBLIM Yucom obycnoBneHHocTW. [1ns naoxo obycnosneHHom 3agaym $ \nu\gg 1 $. I'py6o
rosops, ecam $\nu = 10~N $, rae $ \nu $ - oTHOCMTeNbHOE YMCNo 0ByCNOBNEHHOCTHU, TO NOPALOK $
N $ Noka3biBaeT YMCJI0 BEPHBIX LUPP, KOTOPOE MOXKET bbiTh YTEPSHO B pe3ysibTaTe Mo CPABHEHMIO C
4YMNCJIOM BEPHbIX LMPP BXOAHbLIX AaHHbIX.

OTBeT Ha BOMPOC O TOM, MpK KakoM 3Ha4veHumn $ \nu $ 3agadvy cnegyeTt NnpU3HaTb MNJOX0
00yCN0BNIEHHOW, 3aBUCUT, C O4HON CTOPOHbI, OT NpeabaABAgeMbIX TPeOOBaHNA K TOYHOCTW peLLeHNS
N, C Apyrou, - oT ypoBHSs obecnevymBaemMon TOYHOCTM UCXOAHbLIX AaHHbIX. Hanpumep, ecnn TpebyeTca
HaWTWN pelLeHme C To4HoCTbio 0.1%, a BXxoaHas nHpopMauma 3agaetcs ¢ To4HoCTbio 0.02%, To yxe
3Ha4veHune $ \nu = 10 $ curHanmsmpyeT o nNaoxon 0bycnoBaeHHOCTU. OOHAKO, NPU TEX Xe
TpeboBaHMAX K TOYHOCTU pe3yfnbTaTa, FapaHTUs, YTO NCXOAHbIE AaHHbIE 3a4al0TCS C TOYHOCTbIO He
Huxe 0.0001%, o3Ha4vaeT, 4To npu $ \nu = 10”3 $ 3agayva xopowo obycnosneHa.

Ecnn paccmaTpumBaTh 3a4ady BblYMCIEHUS KOPHA ypaBHeHna $y = f(x) $, To ponb Yncna
obycnosneHHocTy 6yneT urpatb BennyduHa \[ \nu_{\Delta} = \frac1{|f'(\xi)|}, \] roe $ \xi $ - KopeHb
ypaBHeHMS.
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Ncnonb3ys nporpammy task2.exe, nccnenoBaTb 00yCIOBAEHHOCTb 3a4a4N HAXOXKAEHNS KOPHS
ypasHeHns $ f(x) = 0 $ onsa nuHenHon pyHkumm $ f(x) = c(x - d) $. 3HaveHma pyHkumm $ f(x) $
cnepyeT BblYNCANTL NpubAmxeHHo ¢ ToyHOCTblo delta, Bapbupyemon B npeaenax 0.1+0.000001.

MopAapoK BbiNOJIHEHUA pPaboThi

1. T'padmyeckn nnv aHanUTUYeCKM OTLENUTb KOpeHb ypaBHeHna $ f(x) = 0 $, T.e. HaTK oTpe3kun
$ [a, b] $, Ha KOTOpPbIX PYHKLMNSA yAOBNETBOPSAET YCNOBUSAM NPUMEHUMOCTN MeToAa bucekunn.

2. 3anyCcTuTb nNporpammy task2.exe. BBecTn 3Ha4yeHns, HeobxogmMble N5 3anycka NporpaMmbl.

3. MpoBecTu BbIYMC/IEHNS NO NPOrpaMme, Bapbnpys 3Ha4YeHUs NapaMeTpoB C (TaHreHc yrna
HakK/IoHa npsiMoit), epsilon (TOYHOCTb Bbl4MCNEHNUS KOPHSA) 1 delta (TOYHOCTb 3a4aHus
NCXOOHbIX OAHHBIX).

4. MpoaHanM3npoBaTb NOJyYeHHbIe pe3ynbTaTbl M 060CHOBaTL BbIGOP TOYHOCTM epsilon
BblYMCIeHnsA KopHA. CONOCTaBUTb MOJIyYEHHbIE TEOPETUYECKNE pe3ynbTaThl C
3KCNepuMeHTasIbHbIMU AaHHbIMUA.

3HavyeHne napameTpa $d $ BblﬁmpaeTCH Ka>XObIM CTYAEHTOM CaMOCTOATENIbHO N COr/1aCcoBbIBaAe€TCA C
npenonaBaTeneM.

CopepxaHue oT4YeTa

Lenb paboThl.

KpaTKoe n310XKeHne 0CHOBHbIX TEOPETUYECKMX MOHATUNA.

MocTaHOBKa 3a4a4M C KPAaTKUM OMUCAHNEM NMOPSAKa BbIMOJHEHMA paboThl.
Tabmubl C BbIYUCAEHUAMYN MPU Pa3IMYHbIX BapuaLnsax NnapaMeTpos.
KpaTkune BbiBOAbI MO MOJyYEHHbLIM pe3yibTaTaM.

e Obwun BLIBOA NO NpoaenaHHon paboTe.

e Kog nporpammeil.

TeKkcTbl NporpaMMm

UccnepoBaHue 06yCNIOBNIGHHOCTHM 3a4a4M HAX0XKAeHNA KOPHSA IMHEWHOrO
YPaBHEHMA

condition.m

## TASK2

## Studying the concept of conditionality
## of a computational problem

format long g
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function [x, k! = bisect (a, b, ¢, d, epsilon, delta
Eps = abs (epsilon) * 2;
fa=f (a, ¢, d, delta);

fb = f (b, ¢, d, delta);
k = ;
if (fa * fb
error ("\aInvalid interval setting!!!\n"
endif

if (epsilon
error ("\aInvalid accuracy setting!!!\n"
endif

if (fa
x = fa;
return
endif

if (fb
x = fb;
return
endif

while (b - a Eps
X =0.5* (a+ b);
y =f (x, ¢, d, delta);

if (y
return
elseif (y * fa
b = x;
else
a = X;
fa = y;
endif

K++;
endwhile
endfunction

function y = f (x, ¢, d, delta
s=c¢c* (x -d);

S =5s / delta + merge (s / delta , -0.5, 0.5);
s =S * delta;
y = Round (s, delta);

endfunction

function r = Round (x, delta
if (delta le-9
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error ("\aInvalid setting of rounding precision!!!\n"
endif

r = delta * (x / delta + merge (x , 0.5, -0.5));
endfunction

## Begin script
epsilon = input ("Enter 'eps': ");
c = input ("Enter 'c': ");
d = input ("Enter 'd': ");
a = input ("Enter 'a': ");
b = input ("Enter 'b': ");
delta = input ("Enter 'delta': ");
x, k] = bisect (a, b, c, d, epsilon, delta);
printf ("\nx = %.14f,\tk = %u\ln", x, k), format short
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