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1. CxogumocTtb pagos Pypbe.

Tema 10
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TpuroHomeTpuyeckme paabl Pypbe

Psig, ®ypoe ans dyHkiuu c mepuogom 1 = 2|

f(x) ~ %JFZ(an COS n:ZX -b_sin nl—ﬂxj
n=1

I I
a, :%j f (x)dx, a :%J' f(x)cos@dx,

n



CXo4MMOCTb TPUTOHOMETPUYECKNX paaoB Pypbe

Kakumu cBoiicTBaMu JO/DKHA 00/1a1aTh
$yHKIMA f{X), 4TOOBI:

a) psag Oypbe, COCTaBIEHHBIN [JIs1 TOM
(YHKIIUH 110 BBIIIIeNTPHUBEeIeHHBIM pOpMYIaM,
CXOIUJICS;

0) cymmoti psiga Pypre gBasaach 9Ta ke
dyHKIH f(X)?




~ CXoAMMOCTb TPUTOHOMETPUYeCcKknx pagos dPypbe

Bce ¢pyHKIIIM OCHOBHO TPUTOHOMETPUYECKOM CHCTEMBbI
X . 7X 27X . 27X
1’COST;SInT;COST;SmT; ..... :

ABJISIIOTCS TIePUOAUYeCKUMH GYyHKIMsIMU ¢ mepuogom | = 2|

[TosToMy 1 mro6as yacTuyHas cymma psiga Pypne
TepUuoIruYHa C TEM Xe TIePUOLOM.

OTcropa cnenyet, 4To ecnu psig Pypbe cXoguTCcs Ha
orpe3ke 1muHo0 2| , To OH cxoguTCA Ha BCelt YMCIOBOM
IIPSIMOM M €T0 CyMMa, OyZydu mpeiesiom
[0C/Ie0OBATE/IBHOCTU NEPUOSUYECKUX YaCTUYHBIX CYMM,
SIB/ISIeTCS Tlepruogudeckoi GyHKImeit ¢ mepuogom I = 2
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~ Buapbl cxognmocTtu GyHKLMOHAIbHOTO psaaa

Buapl cxommmocTy PyHKITMOHATBHOTO PSIa:

IHoToYeyHast CXOAUMOCTD:
ecau rnpu N —> oo ‘S(X) — Sn (X)‘ —> Opna X € [a, b] ;
PaBHOMepHasi CXOAUMOCTD:

ecim ipu N —> 00 Max |S(x) — Sy (x)| — O;
xe[a,b]

CxoauMoOCTh B CpeIHEM KBAAPATUYHOM :

b
ecma pu N —> 00 [|S(X) — Sp(X)[°dx — 0.
a
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Buapbl cxogmmocTtu PyHKLUMOHAIbHOTO pAaa

Yucio, paBHOE Max ‘S(X) — Sn (X)‘
xe[a,b]

Ha3bIBACTCSI PABHOMEPHBIM yYKJIOHeHueM dyHkuun f (X) Ha [a; b].

b
YHwuciio, paBHOE \/HS (X) —Sn (X)Z‘dX
a

HA3bIBACTCS CPeAHEeKBAAPATHYHBLIM YKJIOHeHHeM (pyHKIUH Ha [a,b].

Ecan pyHKIIMM UMEIOT MaJIo€ paBHOMEPHOE YKIIOHEHHE,
TO U UX CPEAHEKBAAPATUYHOE YKIOHECHHUE MaJIO.



Buabl cxoanmocTtu PyHKLMOHA/IbHOTO psaaa:
pasHomMepHas CX00UMOCMb




/ Buabl cxoammocTty GyHKLMOHA/IbHOTO psaaa:
CXO0UMOCMb 8 cpedOHeM K8aOpamu4YHoOM

a | 2]

I'padux Qynkmmu Sn(X) MOKeET UMETh Y3KHE BCILIECKH, KOTOPbIE HE3HAUYUTEIILHO

BJIMSFOT HA CPEHEKBAAPATUYHOE YKIIOHEHUE, HO CUIILHO YBEIMYMBAIOT UX
PaBHOMEPHOE YKJIIOHECHHUE.
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CXo4MMOCTb TPUTOHOMETPUYECKNX psaaoB Pypbe

Teopema (Jlupuxue). Ilycts dyaknus f(X) -kycodno-rnagkas
Ha otpeske [—,l], Torna e€ Tpuronomerpuueckuii psiji Dypne

CXOOMUTCS B KAXKJIOM TOUKE ATOTO OTPE3Ka U IJIs1 CYyMMBI psiga Oypbe
CIIPABEJIJIUBHI CIICAYIOIUE COOTHOIICHUS:

1. cymma psga S(X)=f(x), eciu X —touka HenpepwiBHOCTH f(X);

2. B KaXXJIOM TOYKE Xo pa3pbiBa IIEPBOTO pojia GYHKIIMKA CyMMa psijia paBHA

f(Xg—0)+ f (X, +0)
5 :
3. Ha xonmax orpeska [—,l] cymma psina paBra
S(=1) = S(I) — f (-l +O)2+ f(l—0) |

S(X) =
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CXo4MMOCTb TPUTOHOMETPUYECKNX psaaoB Pypbe
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CXo4MMOCTb TPUTOHOMETPUYECKNX paaoB Pypbe

Teopema Ecau f(X) -KycouyHO-HelpepbIBHA Ha [— |, |] ,
TO €€ TPUTOHOMEeTPUYeCKUuu psas Pypbe cxoanTCsa K Her
B CpeJHEM KBaJPaTUYHOM.
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CXo4MMOCTb TPUTOHOMETPUYECKNX paaoB Pypbe

Teopema Ecmu T(X) sapnsercs kycouno-rmagkoii u

nenpepsieHoit Ha |- 1, 1], a Ha xoHmax orpeska

YAOBJIETBOPIET DABEHCTBY F(=1)=1(),roee

TpuroHomerpudeckuii psa Pypoe cxonutes k f(X)

PaBHOMEPHO Ha [— |, |] .

BeiBog: Yewm mydiire cBo¥icTBA GYHKIIMH, TEM JTydllle U
CXOOMMOCTH psifa Pypee.
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/ TperHomeTqueCKme paabl Pypbe

IIpumep 1. PaznoXuTh B TPUTOHOMETPUYECKUMN PSiJI
dypbe nmepruoguvecKyo KYCOYHO-HeMPePhIBHYIO PYHKITUIO
C IIepHuo0OM T =2x

1 0<x<
f(X) = "
0 —7<x<0

Approximation for N = 30. Overshoot = 8.9477 %.
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TpuroHomeTpuyeckme paabl Pypbe

Psag meet BUA:

d — :
%+ (a, cosnx+b, sinnx)=

n=1

T(x) =

2
1 2 ism(Zk —-1)x
2 i 2k-1



/ TphrOHo:v\eTqueCKme pAabl Pypbe ANA HEYETHbIX PYHKLUNMN

[Ipumep 2. PaznoXuTh B TPUTOHOMETPUYECKUM DA,
Dypbe HEYETHYIO TEPUOAUYECKYIO KYCOYHO-
HelpepbiBHYI0 GYHKIIUIO C TTeproaoM | =4 :

f(x)=x, xe|-2;2] -

-2 0 2/ 4 I
/




TpuroHomeTpuyeckme paabl Pypbe A1 HEYETHbIX GYHKLUM

~ _1n+1- n—7ZX
(=1)"" sin ;

f)=2%

T

N 2




TberHON\eTqueCKme paabl Pypbe Ana YETHbIX GYHKL MM

ITpumep 3. Paznoxurs B psag Pypre nepruogmuvecKyto YETHYIO

KYCOYHO-T/IA/IKVI0O PYHKIIUIO C TTepuogoM T=2:

y =X, X € [-1]]

W




' TperHomeTqueCKme pAaabl Pypbe ANA YETHbIX QYHKLUMI

1 4 icos(Zk—l)nx
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Bnusiaue rmagkocTy GyHKIIMM HA CKOPOCTHh YObIBaHMS KO3 PUIIMEHTOR

2

psa : a) CO CKOPOCTHIO O(lj ; 0) CO CKOPOCTBIO o(i) .

o n
F 3
I Um
4 _ 1 . 1 . 1.
I O fiot)="In (Sinat+ - Sindet + - SinSet + - SinTet +...)
T 2T T 3 3 ’
F 3
U, /
8 ... . 1. 1., 1.
O fieh) =" Sinet— SirBet+— Sitet — SitTof+....
. 7 9 25 49
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TpuroHomeTpuyeckme paabl Pypbe ANa YETHbIX GYHKLNIA

IIpumep 4. Paznoxuts nepuognuyuecKyro KyCOYHO-

IJIAIKYVIO QYHKIIMIO ¢ TepuosoM T = 277 B psag Pypee:

f(x) =x° X e[-m; 7]

NAVAY/
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CXOOMMOCTb TPUFOHOMETPUYECKUX pAnoB dypbe

Ecnu f(x) nmeeT TOUKy pa3psIBa IepBOro poga B X, ,

TO YacTU4HbIe cyMMbI S (X) psima Pypre, aBassach
HeIpePbIBHBIMU QYHKIMSAMU, B OKPECTHOCTH DTOM
TOYKU Je/IAI0T «Pa3rOH» W UMEIOT «BBIOPOCHI»,

KOTOPbIe CTPEMSTCSI K BEpTUKAJbHOU mpsAMou X = X,

BenmyauHa «BeiOpoca» mpeBbiniaeT Ha 18% 3HaveHMe
YHKIIUH B 3TOU OKPECTHOCTH.

Takoe rmoBezeHue Ha3bIiBaeTca aBaeHueM ['mooca.



Square Wave
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