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IlepeamoBa

HapuajbHuil MOCIOHMK HAIIMCAHO HA IiJICTaBl JOCBIJy BUKJIAJIAHHS IIPAKTHU-
YHOT'O KypCy MaTeMaTudHoro anaJiizy Ha @akysibreri MmareMaTuky Ta inopmaTu-
k1 1 Pi3uKo-TexHiTHOMY (haKyabTeTi KaprnaTchbKoro HAIIOHAJILHOTO YHIBEPCUTETY
imeni Bacust Credanunka st CTyIeHTIB MATEMATHIHUX Ta, TEXHITHUX CIEIiaJb-
HOCTE.

Y gyerBepriit YacTHHI HOCIOHMKA PO3TJISAIAETHCA METOIMKA PO3B’A3yBaHH IIpa-
KTUYHUX BIIPAB 3 HACTYIHUX TEM: YUCJIOBI PsijiM, O3HAKMU 1X 301>KHOCTI Ta BJia-
CTUBOCTI, 3012KHICTH 1 PIBHOMIpHA, 3012KHICTH (DYHKITIOHAJIHHUX MTOCIIIOBHOCTEH 1
PSIIIB, CTENEHEBl Psijiv Ta TXHI BJIaCTUBOCTI, psiji Teitjopa, po3BuHeHHS (DYHKIIIH B
crereHeBl psijin, 3012KHI OCJIIJIOBHOCTI 1 PsiJi 3 KOMILJIEKCHUMM YUCJIAMU Ta CTe-
MeHeBl psaiu 3 KOMIJIEKCHUMU YJIeHaMHU, a TakoXK psaaun Pyp’e Ta mepeTBOpEeHHS
Dyp’e.

Ha nouarky KoxKHOro naparpady noganTbcss KOPOTKI TEOPETUUIHI BiJIOMOCTI 3
KOXKHOI TeMH, sIKi MICTSITh OCHOBHI O3HaUYeHHS, (DOPMYTIOBAHHS BaXKJIMBUX TEOPEM
Ta OCHOBHI popmysiu. aJi nomiieHo Bipasu jijist po3s’sizyBanust. JIpyra dyacruna
KOYKHOT'O Taparpady MICTUTb [IOBHE PO3B’si3yBaHHsI BUOPAHUX BIIPAB.

Matoun HaBuaJibHUIT TOCIOHUK 31 3pa3KaMy PO3B’I3aHUX TPUKJIAJIB, BUKJIa/1a4
MOYKE 30CEPeJINTU yBary CTYJCHTIB Ha PO3B’sI3yBaHHI OLIbIN CKJIATHINIMX 3a7ad.
HasaBHICTD TEOPETHIHOTO MaTepialy Ta TPUKJIAJIIB PO3B A3yBaHHS 33181 JIOTIOMO-

’Ke CTYIEHTY OlpallbOBYBaTH MaTepiaJj MoCiOHMKA CaMOCTIHO.



PO31JI 1. Ynciosi psaan

§ 1.1. YucsoBmit psaa Ta iioro cyma. HeobxijHa ymoBa 30i>KHOCTI

+00
Hexait {a,} — qucnosa nocainosnicts. Bupas g ap, =a1+as+...+a,+...

n=1
HA3UBAETHCS YUCAOBUM PAIOM, a TUCAA A, Ta S, = a1 + as + ... + a, —

BIJITIOBLTHO 7 -UM EAEMEHITOM Ta YACTNUHHOI CYMOI0 Ub020 PAIY.

Akino icuye ckindenna rpanuiiss  lim S, = .S, TO YUCIOBUIT PsiJi HABUBAETHCS

n—-+00
301ocHUM, & INCTIO S HA3UBAETHCA HOro cymoro. B TakoMy BUITAIKY MMO3HATA-
+00
I0Th E a, = S.
n=1
Axmo rpanuig  lim S, HeckinueHHa abo He ICHYE, TO psiJi HA3UBAETHCS PO3-
n—-+00
b6iocHUM.
+00
Psan E Ay = Q41+ Q42 + ... HABUBAETHCS 3AAUULKOM TUCTIOBOIO Py
n=m+1

+00
E Ay, TCJST M-TO eJIeMEHTa (M -UM 3AAUWKOM DAY ).

n=1
+o00o “+o0o
Teopema 1. Hexati Zan 7 an — yucaosl padu, ¢ € R. Todi sukonyro-
n=1 n=1
MHCA CNIGEIOHOWEHNA:
“+00 “+00 —+00
Z(an + bn) = Zan + Z bn;
n=1 n=1 n=1
+o00o +o0o
Z ca, = cC Z Qp,
n=1 n=1

NPUYOMY 13 30IHCHOCTNG PADLE NPABOPYY GUNAUBAE 30IAHCHICTIL PAJIE ALGOPYH.



§1.1. Hucaosut pad ma toeo cyma. Heobriona ymosa 36iocrocmi 7

+00
Teopema 2. Hucarosuti psd g a, 30izaemves modi 1 Miabky modi, KoAlU

n=1
3bieaemoca 0ydv-axutl o020 3aruwok. Y uvomy pasi das 6ydv-axoeo m € N

CNPABONCYEMBCA PIGHICTNG

+00 m +
Ay = g an + E Q.

3 ocTaHHLOI TEOPEMU BUILINBAE, 110 BIIKUIAHHS BiJl PALy ab0 NpHUETHAHHS JIO
HBOI'O CKIHUEHHOI KiJIbKOCT1 eJIEeMEHTIB He BILIMBAE Ha 301KHICTH psijty. Kpim Toro,
M-uii 3aJIMIIOK 3012KHOIO psijly HPSIMYE JIO HYJIst IPU 1M — +00.

T'eomempuunoto npoepeciero abo 2eomempuyHUM PAOOM HASUBAIOTH
+o0o

PsiL g aq" !, e a # 0, ¢ — 3ajani Yucia, K] HABKUBAIOTD BIALOBIIHO NEPUwUM
n=1

ENEMEHMOM Ta 3HAMEHHUKOM PsIJTy. 3ayBarKUMO, 1110 F€OMETPUIHA IIPOrPecist
a
1—q
400 1
TI'apmoHiuHUuM PAOOM HABUBAETHCI IYNCIOBUI P E —
n

30ixkHa TOJ 1 Tiabku o, Kosn |q| < 1, Toui cyma S =

. apmoniunmit psi

n=1
€ po30ikHUM 1 ioro cyma, S = 400.
+oo

Kpumepiti Kowsi 36istcnocmi psdy. Pad Z a, 30tzaemuvea modi i miab-

n=1
K modi, Kol

(Ve > 0)(3N € N)(¥n > N)(¥p € N) : {\anﬂ b an| < s}.

BayBaxxnuMo, 10 301KHICTH sy piBHOCHIbHA 301KHOCTI TToCtiioBHOCTI {.S), }

flOoT0 YaCTUHHUX CyM, siKa PIBHOCHMJIbHA (DYHIAMEHTAIbHOCTI I[I€] TTOCIIOBHOCTI.

+00
Heobxidna ymoea 36tatcrocmi pady. Hxuio pad g a, — 301cHul, mo
) n=1
lim a, = 0.
n—-+00
+00 1
YMoBa € Juiie HeoOXiHO, 00, HAIIPUKJIAI, FAPMOHITHIN psiT E — — po30i-
n
n=1
) 1
KHuit, xoua lim — = 0.

n—4oco N



8 PO3JIJI 1. Yucaosi padu

Bnopasn

1. 3a sajanon0 nociiioBHicTIO {a,} nobymysBaru nociaigosuicts {S,} 1 psan
—+00

Zan:

n=1

1) {n}, 2) {3n =1},
3) {n’}, 4) {n’},

1 En-1 _ gn-1
WMomrnr O h
D{m™ ey,

9) {(—1)k§1k_1n}, 10) {(—1)ék2_1n}.

2. 3a 3aJlaHOI0 YACTHUHHOIO CyMOIO Psijiy S, MOOYyBaTh UUCJIOBUI Psiji Ta

JIOCJILIATH AOro Ha 3012KHICTD:

nn+1)(2n+1)

1) S, =n, 2) S, = i :

n(n+1) n

= — 4 —
3) Sy 5 1, ) Sh — 1n,
5) 5, = LD 6) 5, = 2
14 3
7) Sn:sin2—n, 8) Sy =(n—1)2" +1,
249 1, sakmo n = 2k,

3(2n +1)(2n + 3)’ 0, saxmo n = 2k + 1.

3. Kopucrytounch o3natdenusaM cyMu psjy, 3HAUTH CYMY JAHOTO psIIy:

+o00

3n+1 1
1);(n—1)n(n+1)’ 2);(%—1)(2%1)’
Rl 4 <X 3n2+n+1
3) ;n(n—Z)(n—B)’ 4 n; B 1P
+o0 1 +00 1
5)nz_;n(n—|— (n+2) 6)252” I

1 n(2n + 1)
7);(n+1)(n+3) nz::l (n+1)(2n —1)°



§1.1. Hucaosul pad ma fiozo cyma. Heobxriona ymosa 36iocrocmi 9

. 1 3 <= 1
9) ;SmQ—ncos o 10) nz::larctg o

+00
4. Ilepekonarucs, 10 P E @, 30IraeThCda 1 3HAUTU HOro 3aJIUINOK IiCJId

n=1
n-1ro eJeMeHTa.:

+o00 1

1 =30
)Zn2+7n+10’ " ’

n=1
+00

2) Z(\/n+2—2\/n+1+\/ﬁ), n = 50,

n=1

+o00
1 2 3
3) Z (5_n+ 5n+1 + 5n+2)’ n=3,

n=1
+00 _ _
3n + (_1)n 12n 2
4) Z 6n—1 ’

n =3,

400
2n —1
9 =38
)Z(n2+3n+2)(n2—|—4n+5)’ e

n=1
+00 3
n’ + 3
10 | = 3.
)Z nn3+3n2+3n+2’ "

n=1

5. Kopucryiouncey kpurepiem Korii, goBectn 30iKkHICTH a60 PO30IXKHICTD K-

CJIOBUX PSIJIIB:

X sinna =1
1)y = TER, 2) =
n=1 n=1

+00

(—1)™n 1
RR ey eV v

n=1




10 PO3JIT 1. Yucaosi padu

+“)7l+-1 +00 1
RSy 6) > tn (1+7).
n=1 n=1
+00 +00 3
n+ 3\ n’+1 . 1
7) Z ( ) : 8) Z arcsin ———,
n n+3 n? + 2
n=1 n=1
<X cosnz X cos nx — cos(n + 1)z
9 —, x€R 10 r € R.
) Z n(n+1)’ ’ ) Z n ’
n=1 n=1
+0oo +o00o
6. Jlosecru, 110 SIKIIO psijin Zan 1 an — 301rafoTbCs 1 JJIst JJOBLILHOIO
n=1 n=1
+00
n € N BUKOHYETbCsI HEPIBHICTD G, < ¢, < b,, TO psi ch TaKOXK € 3012KHIM.
n=1
+00 +00 +o00
Axum € psij ch pu Po30IKHOCT PsiJIiB Zan 1 an 1 BUKOHAHHI JIaHOL
) ) n=1 n=1 n=1
HEpIBHOCTI?!
+o00o +00o

7. Hosectu, 110 siKIIo g @y, € 3012)KHUM, TO 30IraeThCst Psijy E ai. Hosectu,

n=1 n=1
ITI0 3BOPOTHE TBEPJI?KEHHsT HE BUKOHYETHCS.
+00
8. Hosecru, mo sgxmo lim na, = a # 0, TO psan E @y, € PO30IKHUM.
n—r—+00
n=1
+0o0o
9. JloecTu, 1110 SKIIO Psi/l g Gy, 3 JIOJATHUMHU 1 MOHOTOHHO CIIQJIHUMU €Jjie-
. ) n=1
MeHTamMu 36iraerbes, To  lim na, = 0.
n—-+00

10. Jlosectu po30iKHICTH MrAPMOHIYHOIO Psijly, KOPUCTYIOUUCh Kpurepiem Ko-

11. Y kpyr pajiyca r BIHCAHO KBaJIPaT, y KBaJpaT BIUCAHO KPYyT 1 T. JI. 3HAa-

HTU CyMHM YMCJIOBUX PsAJIIB, YJeHaAMU SKUX € TIJIOIN 3aJaHuX KPYTiB 1 KBa JIpaTiB.

IIpuknaau po3B’ss3yBaHHsS BIOPaB

n

2.9. OckiIbKY 38 03HAYEHHSIM YaCTUHHOI CyMU YUCJIOBOIO psijy S, = g ay

k=1
n—1
15,1 = Zak, TO S;, — Sp—1=ap, ten>115 =ay.
k=1
n? +2n
Tomi S, = .
oA A 3(2n+1)(2n + 3) MAEHO
0 =S 5 — n? + 2n _(n—1)2—|—2(n—1):

32n+1)(2n+3)  3(2n—1)(2n+1)
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§1.1. Yucaosuti pad ma Gioeo cyma. Heobziona ymosa sGiocnocmi
(n*+2n)2n—1) — ((n—1)* +2(n—1))(2n +3) _
32n —1)(2n+1)(2n + 3)
20 —nP44n® —2n— (n® —2n+ 1+ 2n —2)(2n + 3)
3(4n? — 1)(2n + 3)
2P +3n —2n—(n*—1)(2n+3)
3(4n? — 1)(2n + 3)

2P +3n7 —2n—2n° —3n* 4+ 2n+3 1
B 3(4n? —1)(2n + 3) C (4n?-1)2n+3)
) % 1
OtKe, YNCJIOBUI PsIJT MAE BUTJIS/T nz_: (2n — 1)(2n n 1)(2n n 3). I3 Toro, o
S, = n’ + 2n MAEMO:
"3@2n+1)(2n +3)’ '
S—= lim S, = lim w2 bty 1
n—s oo notoo 3(2n 4+ 1)(2n +3)  notee 3(24 1) (24 3) 12

3.10. 3anuiemMo crov4aTky JacTUHHY CYMY 3aJIaHOTO YUCJOBOTO PsJIy:

1 1 1
S, = arctg 5 + arctg 3 + arctg 13 + ...+ arctg ol

Toi
1
S| = arctg — = ay,
2
S t 1+ t L
= arctg — + arctg —.
2 g2 g8
3BijcH
tSt<t1+t1> %—l—% 10 2
= arctg — +arctg - | = —=——°—- = — = —.
BT B\ My THERR) T T I T 153
Orxe, Sy = arctg 3
Haui,
S Sy + t2+ t L
= a3 = arctg — + arctg —.
3 2 3 g3 g18
3BlJIKH
(5o — tg (arctg 2 +aretg ) = P393
= arctg — + arctg — | = 25— = — = —,
Bos T ey T ) T L TR T

Orxe, S3 = arctg 1



12 PO3JIJI 1. Yucaosi padu

JloBesiemo, 110 3a METOJIOM MaTeMaTHIHOI 1HyKII BUKOHYEThCS PIBHICTD

n
S, = arctg ——.
n arcgn+1

ITpu n =1 maemo S7 = a; = arctg 3"

[Ipunycrumo, 110 piBHICTH CHPABJXKYEThC TIpU N = k :

k
Sk = arctg k——|-]_

JloBejieMo, BUKOPUCTOBYIOUN TPUIIYIIEHHS, IO PiBHICTH CIPaBKYETHCA TPH

n==k+1. Tom

k
Spi1 = Sk + apyq = arctg —— + arctg

k+1 2(k+1)%
3BijCH
tg S t ( t i + t L )
= arctg —— + arctg —= ) =
&kt =8 AT T Sk +1)2
k
 Ertammr @)+ D)k +1) @R+ 2k +1)(k+1)
k 1 3 _ ~ 913 2 —
=25 s 2(k+1)3 —k 2k% 4+ 6k + 6k +2 — k
R+ E+D)(R+1) k+1 0 k+1
CO2K346K2+5k4+2  k+2  (k+1)+1
Orxe, S, = arctg i 1 BUKOHYETBCS JIJI JIOBLIHLHOTO ducia n € N.
n
B S tg — f ¢
n = I _ T -, —
PaxoByIOUH, TI10 arctg 1 JACTUHHA CyMa, PsijLy > arctg 5 5, 3a
TUIIEMO "
: : , T
S = nl_lgloo Sp = nl_lgloo arctg o nl_lgloo arctg T % =7

+0oo
1 s
Otrxe, psi arctg — € 301KHUM 1 iioro cyma S = —. p»
pan ) arctg o y 0

n=1

400
COS NI o
5.9. Jlosejiemo, 1110 Jijist psijy Z r € R, BUKOHYETHCsI HEPIBHICTH
n=1

n(n+1)
3 kputepito Komri. Toai g 3a1aH0TO YUCIOBOTO PAAY OTPUMAEMO

CoS Nx cos(n+ 1)z cos(n + p)x
= n(n+1)+(n+1)(n+2)  (ntp)ntp+1)




§1.1. Hucaosut pad ma toeo cyma. Heobriona ymosa 36iocrocmi 13

1 1 1
St D maDmt2) T Tt )
1 1 1

(n+p)(n+p+1) :n+p_n+p+1

Ockinbkn

Juts JoBlabHOTO p > 0, TO

1 1 1
nntl) (miDmt2)

(n+p)n+p+1)

1 1 1 1 1 1

n_n+1+n+1_n+2+'”+n+p_n+p+1:
1 1 1

- < -
n n+p+l n

Bubepewmo jioBisibae € > 0. Toji 3 Toro, mo lim — = 0, BuIIMBaE HACTyIIHE
n——+oo N

TBEPJ2KCHHA:

(Ve > 0)(3N(e) € N)(Vn > N)(¥p € N) :

{‘ cosnz_ cos(n + 1)x cos(n + p)z ) }
nn+1) (m+1)n+2) ° (n+p)n+p+1) ’
TOOTO HepiBHICTH 3 KpuTepito Ko Bukonyerhest. Orxke, psif Z % — 30i-

n=1
Ta€ThCH. >

10. Axmo kpurepiit Ko He BUKonyerbes, To icHye xoda 0 ojnne € > (0 i xoua

O ojiHe HaTypaJibHE YUCIO P, 110 Ui J0BlIbHOrO HOMepa N icHye Take n > N,

JIJIS IKOTO BUKOHYETHCST HEPIBHICTD

|CLn+1 + anp19 + ...+ an+p| > €.

st rapMOHIYHOIO PsijLy f - Bubepemo Homep N raxuit, mo n = p = N.
Toui =
1 1 1 1 1
|1+ Apgo + - oo+ Apgp| = N+1+N+2+"'+N+N > 2N-N:§.
<=1

Orxe, HEPIBHICTh BUKOHYETHCS TIPU € = 37 TOOTO TAPMOHIYHUI PsiJL g — €

n=1
po30iKHUM. P>



14 PO3JIT 1. Yucaosi padu

§ 1.2. YucsoBi psaau 3 HeBia eMHUMU ejijeMeHTamu. O3HaKM 30i2KHOCTI

BaxkjiuBy poJsib B TeOpil YHMCJIOBUX PSJIIB BIJIIMPAIOTh psijid 3 HEBLJI €EMHUMU
+00

ejeMeHTaMu. duCI0BUi psifl E @, HA3UBAETbCSA Hestd emHuM, sikiio a, > (

n=1
J11s1 jtoBlabHOTO N € N,

OCHOBHOIO XapaKTEPUCTUKOIO TAKOT'O PsIIy € Te, MO MOCHIJOBHICTH HOro da-
CTUHHUX CYM € HECITaIHOI0, & OT»Ke, HEOOX1THOO 1 JJOCTATHHOIO YMOBOIO 301>KHOCTI
€ 0OOMEXKEeHICTD I[I€] TOCJIJOBHOCTI.

O3naxa nopienamus. Hrxuwo icnye nomep N makud, wo daa ecix n > N
+o00

suronyemuvca nepienicmsv 0 < a, < b,, mo 13 36iscrocmi pady g b, eunausac

n=1
+00 +00
300tcHicmy  pAdy E Qp, @ 13 po3bitcHocmi pady g Ay CAIOYE PO3DIHCHICTD

+00
pAady Z by,.
n=1

[Ipu BuKOHAHHI HEPIBHOCTI a, < b, JJIs PsIiB 3 HEBLI €EMHUMU €JIeMEHTAMI

+00
ps E b, HaBUBAETLCSI MAHCOPAHMHUM PAJOM aDO0 MAHCOPAHIMOIO JIJIsT PsI-
n=1
+00 +00 +00
oy E Ay, IHIIUMU cllOBaMU, YUCTIOBUIA psijy g (1, MaXKOPYEThCs PsIIOM E by,.
n=1 n=1 ) n=1 ]
I'panuuna o3nara nopieuanus. Adxuwo a, > 0, b, > 0, ma ichye cKin-
+00 +00
. . . . an, .
weHHa, 81OMINHAG 610 HYAA, eparuts lim 7 mo padu g a, ma E b, 3biza-
n—+00 0Oy,
n=1 n=1

omoca abo posdieatomves 00HOUACHO.
+00

Osnaxa /lasrambepa. Hexatl g Ay, — pad 3 He6id eEMHUMU eAEMEHTAM.

n=1
an+1

Todi, axuo ichye epanuus lim =, mo npu « < 1 pad sbizaemwvca, a

n—-+00 an

npu o > 1 pad posbizacmoca.
+00

BayBaxkuMo, 1m0 1pu o = 1 psij E @, MOXKe sIK 301raThCh, Tak 1 po30iraTuch.

n=1
+00

Osnaxa Kowsi. Hexatl E a, — pad 3 mesid emuumu esemernmamu. Todi,

n=1
AKWO tcnye epanuya  lim a, = B, mo npu f < 1 pad sbizaemvca, a npu

n—-+0o00

8 > 1 pad posbizacmuca.
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+00
SayBaxkumo, 1m0 upu 5 = 1 psji g @, MOXKe sIK 301raTicCh, TaK i po30iraTuch.

n=1
“+00
O3naxa Paabe. Hexarii E a, — pad 3 Hesid emmumu esemenmamu. Tod,
n=1
. . Qp+1 .
AKULO tenye epanuys  lim n( 1 — =p, mo npu p > 1 pad 36ieacmovca, a
n—-+0o00 an

npu p < 1 pad posbizcacmuvca.
st p =1 3H0By MaeMO CyMHIBHUIT BUIIAJIOK.
Inmeezpanvha o3nara Kowsi. dxwo dynwuia f(x) > 04 f(z) — neapocma-

+00 +o0
104a na npomisicky [1;+00), mo pad Z f(n), i nesaacruts inmeepan / fx

n=1

3bizaromuca abo posbizaomves 00HOUACHO.

Kpumepiti 36i9cHocmi Y3a2a4bHEH020 2GPMOHIYHO20 psady. Pad
+00

1

g — 80ieaemuca, axwo k> 1, 1 posbieaemvca npu k < 1.
n

n=1

Bmpasu

1. BUKOpUCTOBYIOUN O3HAKH IOPIBHSIHHS, JOCJIIUTHA Ha 3012KHICTH PN

+00

1
1 4n1
) gg;:yz+_1’ EE: i
4&) 1 +a> 1
3 4 —_
) i arctgn 6) i’i arct 1
_1n2—|—1’ — St 1
8)§lnn
n4—|—1 s n2’
9)z:sm 3n 10)§1n_n
n=1 nw/ﬁ n=1 n37
+o0 400
n+1l—+vn-—1
S visD, 1)y YRV
n=1 n=1
13) f n(v/2 + sin \/n) 14) f arctg(n? + 2n)
2" +n ’ 3n4n2

n=1 n—=
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arcsin —1

Z n+/In( n—|—1
Zne "

19) i’i Inn +sinn

n?2+4+2lnn’
n=1

PO3JIJI 1. Yucaosi padu

03 Gt

18>z<%—ln”;tl>,
1

Z In(1+1Inn)
“ /n*+3n2 + 1In’(n +2)

2. JlocaimuTy Ha 3012KHICTH IUCJOBUI PsJI:

Z — arcsm \/_,

n
Z arcsin Y"1

— nd +3n+2’
+oo

1 1
o (en—l)sin ,
>Z n+1

n=1

400 1 1
7) Z n sin” (E — arctg 5),
=1

+o0o

DGR

n=1

n+3
St
n2+ 4’
—|-oo
1 1
4)22\/_arctg N

+oo

nd+3n%+5
6) 2 7
“~nynl®+nt+1

+00

1\«
8)2(1—nsinﬁ) :
nj_l
~/ 1 n+ 1\
10)2(—— In ) .
— Vn n

3. HocaiguTy 3ajani 9uc/aoBl psijin 3a o3Hako lajmambepa:

+o0o 9
n°+2n
1>Z 5n ?
n=1
+00
2.5-8...-(3n—1)
3
);1.6-11.....(571—4)’

5) *i (2n-|—1)!!7

— 3n!
+00 3n
5)
N> ,
— (2n —1)!
+oo n'
9) vy
nj_l
2 n!(3n+1)!
1) ; (2n)!

X (2n)!
2);((n!))2,

“=2-5-8-...-(3n—1)
4);1-5-9.. (4n — 3)
6) >

ala+1)(a+n—1)
(2n — 1)!!

, a>0,
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+0o0
(2n)!! 1
13) 2:1 n! arctg e

400
77
15) 23” cos ——,
— 3n—1

|
14)272?1 ,aFe a>0,

4. Jlocaiuru psijin Ha 301KHICTH 3a 03HaKo Kori:

X 2n n
DY (i)
)2—31 3n + 2
foo )

3) Zgn(nil)n ’

+00 2
3n+1 n+2 "
5) 24 (n+3> ’

1

nz: (n + Q)n +n’

3

n=
+
+_

z<£i§> .
(n+2)n’ a>0,

2)»
Z@Zii) (5>2§3
93

n?'n arctg

3n? + 2n + 1)

+00 1
2
) nz:; (Inn)"’
+00 2 3
n°+4\n
4) Z"(nz + 5) ’
n=1
+00
2n — 1\ n(n—1)
0> (50r1)
) ; 2n +1
+OO 2
n — 1\ n°+4n+5
8) nz_; (n + 1) ’
=/ 3n? \» a1
10) ; <2n+ 1) arcsin” —,
foo |
12) Zarcsm” -,
n
.
14) ,
; ((3n)!)"

16) Z RS a > 0.

5. lochaianTu 3aj1ani psijik 3a iHTEI'PaJIbHOI0 03HAKOI0 Kori:

+00

1
2) ) ; ,
~(n+1)In°(n+1)
9 f Inn
— n(ln*n + 1)’
6) f In(n+2) —In(n+1)
2
— In“(n + 1)
+00 n

(0¢)
~—
~

n?—1)Inn’

Y

17
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400 1 +00 ]_+_n2 9
9) Zl TS DD (1)

n= n=1

6. JlociijinTu Ha 3012KHICTH YUCJIOBI PsiJin:

«X1-4-9-...-n2 <X /312"
3); (4n—3)!!n’ 4);(?)’
5) f arctg” - 6) f ;—\/j

o | ’iﬁ.iwn,
7);n_\/ﬁ, 8); .

+00

Z\/m 10);<lnnzl_ni1>’
11) Z(\/ﬁ—\/ﬁ), 12)§3n?i1,

n=1

= n=1
+00 0
arctg v/n + 2 s
13 , 14 (1 — COS —>,
)221 nln?(n + 1) )Z
400

400

2 1.3 1

15) g (Vn+1—=2yn++vn—1), 16) g n++ cos—ln n
n=1

n=1
+00 0
1 1 (n—1)

17) Y <t—— t—), 18) Yy L

+0oo n+l +

D 1 n
19 , 200y —=In (1+ )
)n:1n+% oo 1)n:1\‘75 vn+1

7. JlociuTy Ha 3012KHICTD DI g IIpU PI3HUX JINCHUX 3HAUEHHAX

< n?(Inn)
p1a.
+00

1
8. Hocnijimtu Ha 301XKHICTH PsiJy Z

n?(Inn)*(Inlnn)?

Npu PI3HUX JIACHUX

3HAYEHHAX P, «, [.
+00

9. JloBectn, mo osnaka Jlajsambepa He3acTOCOBHA 0 Psijly g Qp, J1€
n=1

2n71 on

3n y Qon = 3_n’

30Irac€ThC.

Aop—1 = TOMI gK oO3HaKa Komri mokasye, MO YHUCJIOBHUI psi
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+00

10. Hocaijury Ha 301KHICTH PsiJL Z Ay, AKIIO

n=1

1
[ xdx
I P
41 €T
0
IIpuknanu po3B’sa3yBaHHS BIIPaB
400 1 o0
1.14. Crouarky JIOCJIIUMO Ha 3012KHICTH D —. OckiJjibku — €
y Aooria o 3 2 >

n=1
3 1
FeOMETPUYHIM PSJIOM, TO BiH 36iraerbes g0 cymn S = —2 T =5
~ 3
Bukopucraemo rpaHudHy 03HaKYy MOPiBHsIHHA. [IJIs1 IIhOT0 3HAMIEMO I'PAHUITIO
arctg(n?+2n
. —375 e ) . arctg(n®+2n) 7
lim ———— = lim — = —.

+00 1
— € 301>KHUM, TO 3 'PAHUYHOT O3HAKU TIOPIBHSIHHS BUILJIN-

OckibKY sl Z 3

n=1
= arctg(n® + 2n) ,
BagE, 1110 Psijl Z 30 T2 € 30IKHUM. P>
3.14. 3a 03HaK0}o Hasiambepa, 3HAIEMO I'PDAHUIIIO:

(n+1)la"+t
. an+1 . (n+1)n+t ) (TL + 1)CL
lim = lim ——— = lim — =
n—-4oo an n—-+oo i n—4o0o (n + 1) (1 + %)
. a a
= lim == —
n—-+o0o (1 + %) e
X nla”
n=1
+00 | 0
nla ,
— < 1ipsna Z € 301kHUM 3a o3Hakoio Hamambepa. B
n=1
4.10. [Inst 3a1aHOT0 psijly 3HAMIEMO I'PAHUILIO hm Wy, Te
( 3n? )n 1
a, = |——) arcsin” —
2n+1 n
Tomi
. . W]/ 3n?2 \n a1
lim +/a, = lim (—) arcsin’ —
2n +1 n

n—-+00 n—-+o00
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o1 _ arcsin L

arcsin — = 11m
n——+o0o 2n —+

T 3n 3
- lim —
n n—r—+00 1 n—+oo 2n + 1 2

+00
Ockinbku 3 = — > 1, T0 3a o3nako Komr psif

5 () e
resin’ —
2n +1
n=1
po30iKHUM. B

n

5.5. OueBuyno, 1o Ajas joslabnoro n € N Bupas > (0. OyukIiga

. P nyvn+1 Y
T) = ——— BU3HaYeHa, HerepepsHa 1 JojaTHa Ha 1HTepBajl (1; 400
f(z) =~ N peprra i /1071 prai ( )
—Vr T -5 32 +2
Kpim rtoro, ockinbku f'(z) = Vel v
z?(z+1)

2
f'(x) < 0 npn z€(—3;0)

e+ v+l
(0;+00). Orxe, f'(z) < 0 mpn z € [1;+00)

1

tobTo dyukuig f(z) =

v+ 1

MOHOTOHHO CIaJIa€ Ha IbOMY ITPOMIXKKY

+00
Hocuijinmo Ha 3012KHICTH HEBJIACHUI 1HTErpaJl /

dx

o+ 1
1
Orpumaemo

400 b $+1:t2, .’,Ulzl, tlz\/§
dx dx

———— = lim ——=lr=t2-1 =b to=Vb+1|=

/:U\/SC—{—l ,/a:\/a:+1 o 2 ’ ’ *

—_

dx = 2tdt
b+1
, 2dt , t— 1)VbtL
———— = lim = lim In H
(t2 — 1)t b—400 2 —1 b—+o00 t+1
V2 V2
vb+1—-1 2—1 1
= tim (I il Y- V2 e )= Y2l s tave)
b—++o00 Vb+1+1 NGRS ARG
+0o0o
0 / dx i B :
TKe, ——— € 301KHUM e3yJIbTaTi OTPUMAEMO, IO TUCJTOBUI ps
+oo
€ 30>KHUM. B>
Z AL +1
6 15. PosryisineMo 4acTuHHy CyMy 3aJIaHOTO Psijly
Sp =

> VE+1-2VEk+VEk—1)

= (V2-2)+(V3-2vV2+1)+
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F(VA=2V34V2) + (VE—2VA+V3) .. .+ (Vn—1-2Vn —2+vn - 3)+

+(Vn—2vn—1+vn—2)+(Vn+1-2vn+vn—-1) = -1+vVn+1—/n=
1
Y =

Ternep 3HaiijIeMO TPaHUIIO:

$= lim S, = lm (-1+ ! )=-1
= lim S5,= lim ( — = —1.
n——+00 n——+00 vn+1-+ \/ﬁ
+00
Orxke, psij Z(\/n+1 — 2v/n + V/n—1) € 36ixkuuM i iforo cyma piBHA
n=1

1. »

§ 1.3. 3nako3minHi pgau. O3HaKuU 3012KHOCTI

Pan, 3HaKW eJeMeHTIB sKOTO 3MIHIOIOTHCS, HAa3MBAETHCSI 3HAKO3MIHHUM.
+00

Psan E @, Ha3UBAETLCS abCOAOMHO 30idcHUM, SIKIINO 30Ira€ThCs  Psil

n=1
+00

g |a,|, ckiajenuit i3 aOCOMIOTHUX BEJIMUUH €JIEMEHTIB JIAHOrO psijly. By ib-sikuii

n=1
+00

abCOJIIOTHO 301XKHUI Pyl € 3012KHUM, TOOTO 13 3012KHOCTI PALY E |a,| 3aBxn

n=1
+o0o

BUTLJINBAE 3012KHICTh Psijly g Ay, -

n=1
+00

Psin g @, HA3UBAETHCSI YMOBHO 301HCHUM, SIKIO BiH 30iracrTbesi, a pPsij

n=1
+00

g |a,,| — posbiraeTnest.
n=1
JL7ist 3HAKO3MIHHUX DSIJIIB CIPABE/JINBI HACTYTIHI JOCTATHI O3HAKH 3012KHOCTI.
+00

+0o0
O3naxa nopieHarns. Hexat drsa enemenmie padie g 1 E by, b, >0,
n=1

n=1
+00 +00

BUKOHYEMBCA HePieHicmy |a,| < b, i pad an e sbiotcnum. Todi psad Zan

n=1 n=1
3bi2aemnubes abconommo.
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+00
Osnaxa Janambepa. Hdxuio 0rs 3HaK03MINHO20 PAadYy g Qp 1CHYE 2PAHUUA

n=1
. Anp+1 .
lim = a, mo npu o < 1 pad abicaemuvca abcorromno, a npu o > 1 pad
n—+oo | ap
P03012G.EMBCA.
400
Osnaxa Kowsi. Hxwo dra pady g a, icnye epanuya  lim {/|a,| = 5, mo
n—+00
n=1

npu B <1 pad sbizaemoca abcomomno, a npu > 1 pad posbizaemuvea.

Cepej; 3HAKO3MIHHUX PsiJIiB BHJLISIOTH MHOXKHHY 3HAKOIIOUEPEXKHUX PsAJIIB.
+00
Psin E (—1)"_1an, G, > 0, HABUBAETHCS 3HAKONOUEPEHCHUM PAOOM.
n=1

JList mocIiizKeHHS 3HAKOIIOUEePEeXKHIX PsIJIiB HaOLIbII 3Py IHOIO € 03HaKa JIeii-

oHima.
+00

Osnaxa Jletbniuya. Hexatli dasa snaxonouepesicnozo pady Z(—l)"‘lan,

n=1
an > 0, BUKOHYIOMYBCA YMOBGU.

1)ag>ay>...>ay, > apy1 > ...,
2) lim a, =0.

n—-+00
Todi danuti pad e 36ixcHUM.

3ayBaxKuMo, 1110 CyMa 3HAKOIIOUYEPEXKHOI'0 3012KHOI0 PsAJIy € MEHIIOI 3a Iep-

muit ejieMeHT psijly, a #oro 3auiok R, 3aj0BOJIbHSIE HEPIBHICTH

‘Rnl S an41-

+oo
Hacrynnui Bl 03Haku mnepedavaoTh MOoJgaHHS €JIEMEHTIB PsijLy E a, y BU-

n=1
+00
rasii a, = U,V 1 pociijpkenns nocaigosuocti {Uy,} 1 psijy E V..
n=1
Osnaxa ipixae. Hrxwo nocaidosnicmo {U,} monomonna i meckinuenno

+00
MAAA, G NOCAIDOBHICTD  YACTNUHHUL CYM  PAdy E Vi, obmencena, mo paod

n=1
400
g U,V, 3bizaemuvca.
n=1
Osnaxa Abeas. Hdxuwo nocaidoswicms {U,} monomonmna i obmescena, a pad
+0o0 +00

Z V,, abizaemwvca, mo i pad Z U,V, 3bicaemuvca.
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Bnopasnu

1. [oBecru, 1m0 3ajiaHi psijid € aDCOJIOTHO 301XKHUMU:

) i” (—1)”(271)!!’ ) *2’0 (—1)»1p3

Tl (n+1)" Tfl n
3) Zn?’ sinne V", 4) Z(_l)n<2ni 1) :
n=1 n=1
Ry cos ”4” o [%} n"
5) Z [3, 6) Z(_l) nlgnt1’
n=1 (n + 2) In (n -+ 3) n=1
—+00 . . —+00 n )
sinn sin n n(nt1) 2" + 1N
7 —si ) 3) S (=1)"% ,
DG R Dl

0) f n? + 2 n <1 n (—1)71)7 10) i.f sin 3n

— “~nln(n+1) In*(In(n + 2))

2. JloBecTn, 1110 3aJ1aHil PAJIH € YMOBHO 3012KHUMM:

+o00 +00
L Vn+l—y/n—1 42
1 —1)"! 2 —1)" ' n —=,
)T T D gy
+00 _ +00 7
(—1)nt ,In'n
3) Y = 4) Y (1)
= cosn = (n+1)"
> 0>
+00 _ +00
(—1)n1 VN2 2n+1—+/n?2—2n+3
7 8 —1)"
)nz::ln—ln(n—l—l)’ );( ) n ’

9) Z —)"™ arctgL 10) Z %

n=1

3. Jlocsijiury Ha abCoOIOTHY 1 yMOBHY 3012KHICTH PsiJIN:

+00

+00
ST

n=1 n=

SRR o S G Ol
3)2 4n+1 7 4)Z(n—|—1)ln(n+2)’
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+00

+00 1
COS N COS = 3 (2n + !
5 L6 —1)"!
Do 3 e e
400 qf 1 400
P i i) RS USHER
“~ Inln — vn+1
‘oo . +00
sinn i +1—vn?—2n+1
DDt 10) 3 (=1 -
n=1 n n=1 n
4. JlocsijiuTu Ha 301KHICTH Psijin:
+00 +o00 —
o 2n+1 (—1)" !
1 —nrt = 2 :
);( ) n(n+1) ); n+1
<X sin n sin n? = (=1)"
3 _ 4
) ; n ’ ) ;nIHQn’
400 _ 400
(=) (=1)"
5 — 6
);\/”WH );HCOS ox
400 2 400
4In"n (=)
7) Z(_l)n : ’ 8) 2m+2 7
7= Vn = (2n + 1)227+
= (=1 = : 1 NG
9 : 10 —1 COSTL]—I—I (1+_) .
)HZ:;\/ﬁJr(—l)" );( ) n+1 n

+00 +00
. . . v/ An
5. Hexaii g G, Qp > 0, — 30ixkuuUit psiyg. Josectu, 1o psiji g TaKOXK
n

€ 301>KHUM.
400 “+o0

6. HosecTu, 1o KoJm psijiu g a, 1 E b,, 30iraroThcst aDCOJIIOTHO, TO Pl

n=1 n=1
+0oo
g (—=1)"'\/|anby| 36iracrnea abeosmoro.
n:1 . . . .
7. Hosectu o3naky Jleitbuina sk wacjiijiok o3naku ipixie.
+00 0
: n—+1
8. JlosecTn, 1Mo Kom psij g @, 30Ira€ThCst aOCOIOTHO, TO Psi/I g G,
. n=1 n=1
30iraeThCsi aDCOJIIOTHO.
+0o0o

9. Hexait p > 2 — narypaJjibie uucjo. Hu icuye Taxuil 3012KHUN psi/l g G,

n=1
+00

110 PsiJI Z al Oyne po3biKHUM.

n=1
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10. [osectu, 1m0 KOJIU MOCJIOBHICTD JOAAaTHUX unces {a,} He3pocTaroda

400 1 n +00
. . n—1 : n—1 ,
1 HEeCKIHYeHHO MaJia, TO Psijin g (=) — g ap i g (—D)" " araz - ... ay
n
n=1 k=1 n=1

301ral0ThCs.

IIpuknaau po3B’sa3yBaHHd BOPaB

1.6. lust 33jiaHOro psijly Z(—l)[‘*]m PO3TJISTHEMO DSt/ Zn|3n+1'
: n=1

n=1
OueBuIHO, 1110 JIJIsi JIOBLIBHOTO HATYPAJLHOIO UUCJIA N CHPaBJXKYETHCA CIIIBBIJI-

HOIMIIEHHA

n n

n
o nl3n+1’

n n" n

n
4

(_1) ! nl3n+l < (_1 n!3n+l

Hocaigumo ps E '3 —rans1 Ha 301KHICTb. 3a o3HaKoio [ajmambepa orpuMaemo

(TL T 1)n—|—1 n!3n+1 B

. Ap+1 .
lim = 1
n—+00 @y, n—+00 (n + 1)!3”+2 nn
1 n
. (n + 1)n+1 ' <1 + ﬁ) e
= lim = lim ——— = —.
ns+oo (n+1)-3-n"  notoo 3 3
+oo n
Ocxi <1 i Zn——6' it. Toxi movuaTkoBuii
CK1JIbKU 3 , TO YUCJIOBUI DT YT 301xkHuit. Tojil movyaTKOBU
n=1
Syl
psijT Z(—l) 1 mETESE abCoOTIOTHO 301KHUM. B>
n=1
+00
1
2.9. Crnogarky J0CTMMO Ha 3012KHICTH Psijl Z T arctg — \/_ AKUIA CKJla-
JrOO (_1)”—1 1
JAETHCS 3 aDCOIOTHUX BEJTUIUH TTOYATKOBOTO Py Z ——— arctg —.
—~ n Vn

3a rpaHMTHOI O3HAKOIO MOPIBHSIHHST MAEMO:

1 1 1
—=arctg —= arctg —=
lim u: lim 4:1_
n—-+00 - n—-+00 \/_ﬁ
=1 =1 1
OckinbKn Z — — po30iXKHUM, TO Z — arctg — — po30IXKHUIA.
n — Vn Vn

n=1
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+00 -1
(=) 1 _
Posruisinemo Tenep psiji g ———arctg —. 3a osnakoi JleitOnina psij
— Vn vn
+00 (_1)n—1
———— 30iraerncs, 00 — > 0 j1s1 joBlIbHOTO uncya n € N i
—~ Vn vnooy/n+1
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§ 1.4. OcHOBHI BJIACTHUBOCTI YUCJIOBUX PAIIB

HagejieM0O OCHOBHI BJIACTUBOCTI YUCJIOBUX PsiJIiB.
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1. BukopucroByioun 03HaUeHHs, 3HAATH CyMy 3aaH0oro psijty. O0umnciauTn da-
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Indusidyasvni 3asdanmsa do posdiay I

21) :ffl(l)” gt

2) i(—n“ s

25) ff =,

27) i(—l)"ln (1 n 2%)
29) :ij (_(12);!””,
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2 nlnn
24) inin(}r)ln)
26) :ffl(l)” mE
2) i(—w ]
30) :2?(1)” : m.

10. HocmimuTu Ha abOCOTIOTHY 1 YMOBHY 3012KHICTD PSIJIH:

400
(=3)"
1) Z 37 + n3’
n=1

400 _5)n
Y T

2) 3 (-1

n
+00
n3

(n+ 1Y
—2n + 3\»
G)Z(Sn-l—Q)’
X (=1)"-n- 2"
5> ! (72+1)3 ’

n=1
“+o0o

0 S (B

n=1

14) Y ()"

+00

. /10

16) (1)
o

18) Z(—l)” arcsin

T
n=1

Von+ 1’
—+00
n Q0
20) Z(—l) Slnm,

n=1
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T
21) Y (~1)" arcsin . -
)y (—1) arcsin oo,

7;@1) sinn\ 2
23) Y (1" (=)

n=1

+00 100
25) (1)

n=1

— (2n)ll”
400 n
5) Y (—1)"- = @ = 0,0001
n=1
+00
(_1)n+1
N> S a=0,0L,
n=1
+00
(=1)"
9 = 1
)Zn'@n—l—l)’ a = 0,001,

(2n + 1)
+o0 n )
~1
15)2( ;n Moa=01,
n=1
_|_
(=1)"
17) ,ZS WD ¢ 0,001,
+00 9
) z_:(—m n2(n+3)

22) » (—=1)"-
24) Z(—l)” L

PO3JIJI 1. Yucaosi padu

2n —1
n?(n+ 1)’
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21)§§§ (=1 0,01 zz)iif(__lyl'" 0,001
o = B o=
nZO 2 + n37 ) ) n:1 (1 —l— n3)27 Y Y
+00 +00
(=)™ 2n +1
23 = (,00001 24 1" = 0,001
) nz:; (271)'277/, « 9 ) ) ;( ) (2”)'”'7 « ) )
+o00 +0oo
(=1)" (=1)"
25 = 0,001 26 —_— = 0,001
);Qn‘n!7 ()5 9 ) )ggn(n—l_l), Oé ) )
+00 “+00
(=1)" (=1)"
27 = 0,0001 28 = 0,001
);Sn-n" (0] 9 ) );4”’(2”—’_1)7 a 9 Y
+00 0
(=1)" (=1)"
29 = 0,00001 30 =0,01.
) ; (2n)In!’ « ’ ’ ) ; REREEE ;
Ilpuknanu po3B’sa3yBaHHsd BOPaB A0 po3aiay I
1. BukopucroByioun o3HaueHHs, 3HAUTH CYyMY Ps ) + ) + ) +
N PHETORY ’ PP 71726 T 26 - 35
aF 44+. ... ObuncnuTn yactunni cymu S, g n = 10 1 n = 100. s Ko>KHOTO

13 BUMTA/IKIB 3HAATH aOCOIIOTHY A, Ta BIJHOCHY 0, MOXUOKN HAOJIMKEHOI PIBHOCTI
S, ~ S.

9
(9n — 1)(9n + 8)’

OCKIJIbKH, $K TepIll MHOXXHUKHW, TaK 1 JIpyrl MHOXKHUKHM B 3HAMEHHMKAX YTBO-

Po3B’a3anHsa. 3arajbHuil 4ieH psijly Ma€ BUIJIAJ Q, =

pIOI0Th apudMeTu4HI nporpecii, Biamosiano 3 a; = 8,d =9 1a a1 = 17,d = 9.
JL1st 3HAXO/PKEHHST YACTUHHOI CYMU JIOIIJIBHO MOJATH KOXKEH UJIeH PSJIy Y BUTJISI

CyMHU, BUKOPUCTOBYIOUM METOJ, HEBU3HAYEHUX KOEMIIIEHTIB.

9 A N B
On—1)On+8) 9n—1 9In+8

Tyr A=1,B = —1. Orxe,

S—l—l+1 1+1 1 n 1 1 r
"8 17T 17 26 26 35 Mm—1 9In+8 8 9In+8
, 1
M5 =g
1 1 1 1 90
So==-—"—"F——=-——=-—=0,1148;

8§ 9-10+8 &8 98 T84

A= |1 (1 1)‘—— L 00102
10 8 98/ 98 7 ’
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Ay 0,0102

510 = — — 0, 08889.
W8, 0,1148
1 1 11 900
Sjg= = — —— = =0, 1239;
=8 79,1008 8 908 7264
1 1
A _‘ (———)’:—:0,0011;
100 908 908
A 0,0011
0 _ — 0,008889. »

S1on — _
0 S0 0,1239

2. BI/IKopI/ICTOBy}qu HEOOXiJIHY YMOBY 301XKHOCTI Psijly, JIOBECTH, IO PsiJ]
Zn sm— € pO3OIXKHUM.

P03B A3aHHI.

5 1
lim a, = lim n”sin — = oo -0 = lim —
n—00 n—00 n2

Bukopucraemo 1epiily BU3HAYHY I'PAHUIIIO

sin

lim = 1.
x—0 I

: 1
sin x . sin —

— 1 npu x — 0, TO 1

Axrno 2 51 Ipu n — 00.

2

OTxke, 11_>m a, = 1. Heobxinna ymoBa 301:KHOCTI psijly hm a, = 0 He BUKO-
n—oo

HYETHCs, TOMY DPsijl PO30iXKHUIA. B

+00 36
3. SHailTi cyMy YMCJIOBOTO PsijLy g ﬁ
n n —

Po3p’azannga. [ 3Haxo;m<eHHﬂ ‘{aCTI/IHHOI CYMU PsiJly JIOIIJIbHO KOXKHUIK
YJIeH PAJY MOJIATH K CYMY JIBOX JIPOOIB, CKOPUCTABIIMCH METO/IOM HEBU3HAUCHUX
KoedIiIieHTiB

% 3 _ A B
n2+n—-2 m—-1)n+2) n-1 n+2

Bunaxoaumo, mo A =12, B = —12.

g 12 12+12 12+12 12+12 12+12 12+ L
T2 5 3 6 4 7 ) 8 6 9

n 12 12 N 12 12+ 12 12 n 12 12 B
n—4 n—1 n-3 n n—2 n+l n—1 n+2
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_12+12+12 12 12 12
2 3 4 n n+l n+2
12 12 12

1imSn:hm<6+4—|—3——— _ ):13.
n—00 n—00 n n+1 n -+ 2
—+00

36

OT}Ke,Zmzlg. >

n=3

(cosn)?

+00
4. JlocaiuTu Ha 301KHICTH PsiJy g 3a JIOMOMOT'OI0 O3HAKHU TOPIBHS-

n3+n
n=1

HHSI.
Po3B’a3anaga. Maemo psij 3 10JaTHIMI YJIEHAMMU.

(cosn)®> 1

n — -
nd+n n3

+00 +00 2

1 : . : (cosn)® . .
P E — — 30LkHuUi, a oTKe 1 psi/l g 3 301KHUIT 34 eI 03HAKOIO

n n’+n

- n=1 n=1
[OPIBHAHHA. P>
+00
1 1

5. HochaignTy Ha 301KHICTH PsiJL g ——sin :
3
n 4
— Vo Vn

Po3p’a3annaga. Maemo psij 3 1oJaTHIMI dJIeHAMMU.

Ockinbkn 0 < —= < 1, ro sin TOMY JIJISI TIOPIBHSAHHS MOXKEMO

1 1
< ;
A nd T YA

= 1 1 = 1
B3ATU DA E —= 5= = g —I- Leit psayg € 301KHUM, K y3arajbHeHM
n=1 \/ﬁ n4 n=1 ne

: . . 1 1
rapMoHiitnuit psiji. st Bcix n € N BUKOHYEThCST HEPIBHICTH mn \?/_4 < —,

n ne
>

1
Jn
TOMY Halll Psiji 3012KHUI Ha 1iJIcTaBl 1epIiol O3HAKU 1OPIBHSIHHS

_ L. <X on . p)
6. JlocyiuTy Ha 3012KHICTH Pl E

‘S.

nn
n=1

Po3B’a3annaga. Maemo psan 3 nogaraimn wienamu. OCKIILKEA B @, € MHOXKHUK

n!, To moIiabHO BUKOpucTaTH 03HaKy Jlasambepa:

. .2 (n 1) 27 nl .27 lonl(n + 1)n®
lim = lim : = lim =
n—oo @,  nooe  (n+4 1)t n" n—oo (n + 1)"(n + 1)27n!

" 1 —1\n
— 2 lim — " =2 lim (L) -
n—00 (n + 1)” n—00 n+1
1 N\ o 2
:2hm(1— ) R
n—o0 n+1 e

Otxke, psij 301kHUI 3a o3Hako0 Jlajgambepa. B
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3n+2>n
— 4dn — 1

Pozs’a3anaga. Maemo psiji 3 JogaTHIMU 4I€HAMU, 3arajbHUI 9JIeH KOO Mi-

7. JlocnijmTu Ha 301KHICTH PsijL Z n2<

CTUTH MHO>KHHUK, IIIO € 1 -HUM CTEII€HEM. TOMy ,ZLOHiJIbHO BUKOPHUCTATH PaJUKAJbHY

o3naky Korri.

2 2 2\
i o/ = i gl (22 () (BE2)
n — n —

n—oo n—oo

Orxe, psiji 301KHMIA. P
400

8. IocaimnTn Ha 301KHICTE PsIJT E 5 )
(n?—1)Inn
9 : n
Poz3B’azannga. Maemo paj 3 goJaTHIMU 4IeHAMH 3 A, = 5 . Io-
(n?—1)Inn
+00 1
PIBHIEMO 3 PAIOM E o JUIS JIOCJTIIPKEHHSI Ha 3012KHICTb sIKOT'O 3aCTOCYEMO
nlnn
=2

iHTerpaabny o3naky Kormi. Jlocaigumo Ha 3012KHICTH HEBJIACHUN 1HTETrpaJ

e ] eed(l +o0
/ dr = / Md:z: = In(In :1:)’ = 400.
2 2

rinx Inz 2
400
Hesnacuuii inrerpaJi po3oikHuuit, T0 psij E — pozbixxunii. Ckopucra-
nlnn
. n=2
€MOCsi O3HAKOIO TTOPIBHSIHHS:
_ 1 (*—1Dhn . n*-1
lim = lim . = lim ——=1.
n—oo G,y1 n—oonlnn n n—oo M
Otxke, 0O6UIBA psijid OJIHOYACHO PO3DLKHI. P>
+00
. . o , arctgn
9. JlocsiyinTn Ha abCOIOTHY 1 YMOBHY 30i>KHICTH PsiJ| E (=1)"- T
n
n=1

P03B’ﬂ3aHHﬂ Hocaimumo Ha aOCOTIOTHY 301KHICTD.

arctgn ) )
Ho psiy g : 3aCTOCYEMO O3HaKYy TMOpiBHsAHHA. OCKLIBKH

“n

+00
TO JIOCIIIMMO Ha 3012KHICTL DS g

arctgn - %

PO30IXKHUI, K y3araJbHeHUI rapMOHIUHIHA Psijl, 8 MHOXKEHHSI Ha, Z Ha MOBEJIIHKY

P

n

+00 T

psTy He BIIUBa€E. ToMy psf Z 1

. : arctgn
p0361>KHH1>’I, TOJIL P Z ‘(_1)71 . —)_
n=1 \?/ﬁ
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pPO30IKHMIA, OTXKe BUXITHUN JOCHIIKYBaHUN psiJi HE € abCOTIOTHO 3012KHUM.

Hocnijiumo iioro Ha yMOBHY 30iKHICTb. BiH € 3HaKOIOYEPEXKHUM psJIOM 1
. arctgn arctgn
lim Yo

n—00 \?/ﬁ %

MOHOTOHHHUM, ITOYMHAIOYN XO4a 0 3 IKOTOCH HOMEDaA..

= 0. Iokaxkemo, 10 NPsAMYBaHHS @ = = 0 10 nynsa €

arctg x
Pozrisgnemo dyukiio f(r) = ——— npu x > 1.
l —
f(z) = 1—|—1;1:2x3 —% E arctg _ lf”xQ — arctgx
3 313
3T
Oyukmis g(x) = i L > 1 monOTOHHO crajHa, a h(z) = arctgx mono-
x
. 3
TOHHO 3POCTAE, TOMY PI3HWIST MOHOTOHHO ChiajiHa, npuaomy ¢g(1) = 5 > h(l) =
T
1

Ockinbku /(1) > 0, a hrf f'(z) < 0, 7o icHye eauHa TOYKA T( TAKa, IO
T—+00

t
f(xg) = 0. Toui upu = > g maemo, mo f'(x) < 0. Orxe, f(z) = % MOHO-
T

3

TonHO criaaa. [lpu n > [rg] Bukonani ymosnu o3uaku Jleitbnina 36ikHoCTi 3HAKO-

MOYEPEXKHOr0 psijly. TaKMM YUHOM, JIOCIIJKYBaHWUI psiJi € YMOBHO 301KHUM. B>

+00
1)
10. JocnimuTu Ha aOCOIOTHY 1 YMOBHY 3013KHICTH PSIJT Z (=1)

n—lInn
n=1
+0oo +o0o
(=)™ 1 _
Po3p’a3anns. Posrisinemo psij E — | = g ——— . IlopiBugemo
n—Inn n—Inn
n= n=1
+00
: 1 1 : :
3 FApMOHIYHUM PsiJIOM g . Ockimbku ———— > — npu n € N, 10 i3 po306i-
n—Ilnn — n
. . n 1 . . .
JKHOCTI TAPMOHIHOIO Psijly BUILINBAE PO3DIKHICTE PSIY, CKIAJIEHOIO 3 MOJIYJIIB.
— (=)
Orxke, movaTkoBuit psiji HE € abCOMOTHO 301KHUM. Psijy g —————— 3HaKOIIO-
n—Inn
. n=1
JepeXkHnii. 3acTocyeMo o3HaKky JIeibmima.
1 _ 1
lim ———— = lim —.
n—oo M — Inn  n—oo n(l — M)
n
Inz 1 :
Buaityemo lim — = lim — = 0. Orxe, lim ———— = 0. I[lokaxxemo, 1110
T—00 I T—00 I n—oo 1 — 1NN
HPsSIMyBaHHsT @, JIO HyJs € MOHOTOHHUM. [IJIs1 I[bOTO JIOCTATHHO MOKa3aTH, IO

: : 1
bYHKIA ¥ = T —In 2 € MOHOTOHHO 3pocTaiova pu « > 1. Mijicno, y = 1—— > 0
x

npu x > 1. OTxke, JOCIiJKyBaHKil psiJl € YMOBHO 301KHMIT. P>
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+o0o
(—=1)"

11. O6uncauT cymy psijy Z
In!
“— (2n)!n!

Po3p’a3zannaga. Maemo 3HakonovyepexHuii psiji, sikuii 301KHUI 3a O3HAKOIO

13 3a1anoro TouHicTio o = 0, 001.

JleitOnina. JIjs 3HAXO/XKEHHsT HAOJIMKEHOIO 3HAYEHHsI CYMM PSJIy OIIHUMO 3a-
JIMINOK Psijly, BUXOJisiun 3 yMoBu, Mo R, < a,.1. st 3Haxo»KenHs KiJIbKOCTI

JIOJIAHKIB B YaCTUHHINA CyMi PO3B’S2KEMO HEPIBHICTD

it D))t = 00k

1 1 1
Hpunzll MaEMO Mlz 2.314.2 > 000" a npu n = 2 MaeMO a3l

5.3.4.5.6.2.3 4320 < 000" OTxke, B YaCTHHHI CyMi JIOCTATHBO BISATH

JIBa JTOJaHKU.

-1 1 -1 1 23
b= == _0,4792. »

S: p— p—
ot Tal T 2 Tas T Tm




PO3I1JI 1I. ®yukimioHAJIbHI IIOCJIJTOBHOCTL Ta

psaan

§2.1. 30i>KHICTh 1 PiBHOMIpHA 301>KHICTb (PYHKITIOHAJIBHUX

IIOCJIiTOBHOCTEIT 1 pAaIiB

Hexait X — nmoBlibHA MHOXKHUHA, & f1, fo,..., fn ¢ X = R — geaxi ¢ynkmil.
DyukiionaabHa 110¢1ioBHICTL { f,,} 30iraerbest 10 dyukiii f nomoukoseo na

MHOXKHUHI X abo [ € nomouxoeoro eparuuero GyHKIIOHATHHOI MOCTITOBHOCTI
{fn}, saxmo
(veex): { lim fu(@) = f2)},

n—-+00

TOOTO
(Ve > 0)(Yz € X)(3N(e,z) € N)(¥n > N) : {|fn(:c) ~ flx)] < g}.

[lozHavyaoTh MOTOYKOBY 3012KHICTH Ha MHOXKKMHI X HACTYINHUM 9UHOM: f, — f.
x
OyHKIioHAIbHA TOCTIIOBHICTE { f;,} HA3UBAETHCS PIBHOMIPHO 301HCHOIO HA

MHOXKMHI X 10 byHKIINT f, gKITO
(Ve > 0)(IN(e) € N)(Vn > N)(Vz € X) : {\fn(a:) — flz)] < 5}.

Pisnomipny 301KHICTH 1M03HAYAIOTH Tak: f, = f.
x
Teopema 1. Qynruyionasvna nocaidosricmo {fn} € pishomipno 36iscror Ha

muoorcuns X do ynruii f modi 1 miavrku modi, KoAu SUKOHYEMBCA PIGHICTDL

lim sup [fo(z) — f(2)] = 0.

n—-+o00 reX
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Teopema 2 (kpurepiit Komri piBHOMipHOT 36i2kHOCTI DYHKITIOHATIBHOL
OCJIiIOBHOCTI). Pynruyionaavra nocaidosnicms { fp,} € pisnomipno 36iicnom0

na mrootcunt X modi 1 miavku modi, KoAu

(Ve > 0)(3N(e) € N)(Va € X)(¥m,n > N) : {\fn(as) ~ fl2)| < g}.

Hexait X — gosimbha muOXKuUHA, & f,U;,Us, ... . U,,... : X — R — neski
+0o0

dbyukil. OyHKIIOHAILHANR PsiJL ZUn(x) nomouxoeo (pieHomipHo) 36irae-
n=1

Thesd 10 GYyHKIIT f Ha MHOXKMHI X, SIKIIO HOCJIJIOBHICTD HOr0 YaCTUHHUX CYM
n

{S,}, ne S, = E Uk(z), moroukoBo (piBHOMIpHO) 36iraeThest jio dbyHKIil f Ha
k=1

I1{i MHOXKUHI.
+00
Axo st xg € X 9ucaoBwii psij E Un(zg) 306iraeThest, 70 byHKIIOHAIBHIH

n=1
+00
psL g Un(x) 36iraerbes B Touni xo. Ao B koxkuiit rouni xg € X1 C X uucio-
n=1

o0
BUIT psiJl g Un(zo) 36iraerbest, 70 GyHKIIOHAJIBHIN Psijl HA3UBAETHCST 30THCHUM

n=1

B obsacti X1. Cymoro pady nasusaerhes dyukiia S(x) = lirf Sn(z).
n—-—+0o0

OcTaHHIO PIBHICTH 3a aHAJOTIEIO JIO YUCIOBUX PSIJIIB MOXKHA 3allCATH Y BH-

INIEDINk

(Ve > 0)(Vz € %1)(3N(e, 2) € N)(¥n > N) : {|sn(a;) —8(2)] = |ra(2)] < g},

400
ne r,(x) = Z Uk(x) — n-wii 3aauioK (HyHKIIOHATIBHOTO PSLY.

k=n+1
Teopema 3 (kpurepiii Kot moroykoBoi 36i2kHOCTI (byHKITIOHATE-
+00
HOTO PAaY). Jaa moezo, wob dynryionarvrui paod E Un(z) 6ys nomouroso
n=1

3010tcHuM Ha MHOHCUNL X1, Heobxidno 1 docmammvo, w00
(Ve > 0)(Va € X1)(3N (e, 2) € N)(¥n > N)(¥p € N) : {‘ S Uk(x)} < g}.

st Bu3HAUeHHS 3012KHOCTI 200 abCOJIFOTHOI 301>KHOCTI MOXKHA CKOPUCTATHUCS

U,-1(x
abo osnakoro damambepa, abo osznakoo Komm. dAxkmo lim ﬁ) = a(r)

n—-4oo Un(gj)
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+00
abo liIJlrQ VU (z)| = B(x), To dyukuionadbuuii psij Z Un(x) 36iraerbest ab-
n——+00
n=1

COJIFOTHO JIJIst BCIX @, IO 3aJI0BOJIBHAIOTH HepiBHicTh a(x) < 1 abo [(x) < 1 i
posbiraerhest, ko a(x) > 1 abo f(z) > 1.

Teopema 4 (kpurepiit Korii piBHOMipHOT 36ikHOCTi (bYyHKITIOHATH-
+00

HOTO PAAY). Jaa mozo, wob dynkuionarvnut pad Z Un(x) 6ys pisnomipno

n=1
30iotcHuUM Ha MHoAcunt X1, Heobxidno 1 docmamuvo, uob

(Ve > 0)(3N(c) € N)(¥n > N)(¥p € N)(Vz € X1) : {] S Uk(:p)‘ < 5}.

Ha npakruii jijist jgociijizkeHHsi (pyHKIIIOHAJBLHOIO Psijly Ha piBHOMIpHY 30i-
KHICTb PIJTKO KOPUCTYIOTHCST O3HAUEHHAM (BOHO Iepebadae 3HAHHS CYyME PsiTy)
abo kpurepiem Ko,

st jrocaijipkertsi (PyHKIIOHAJIBLHUX PsiJIiB HA PIBHOMIPHY 3012KHICTH BUKOPU-

CTOBYIOTb JIOCTATHI O3HAKHK PIBHOMIPHOI 301>KHOCTI.
+00

Osnaxa Betiepwmpaca. Hdxuwo esemenmu pady Z Un(z) 3adososvnaomo

n=1
YMOo6Y
(Vx € X)(Vn € N) : {]un(x)| < cn},
+00
NPUYOMY ch < +00, mo uet PYHKYIONAALLHUT PAD € PIBHOMIPHO 30IHCHUM
n=1

Ha mroocunt X.
Osnaxa dipizae. Hevat dynruii a,(x) i by(x), de n € N, susnaveni na

MHootcunt X, npuvomy SuKOHYIOMbCA YMOGU:
+00
1) nocaidosnicmv wacmunHuz cym pady E a,(x) — obmesicena, moomo

n=1

k
(3M > 0)(Vk € N)(Vz € %) : {) Zan(:v)‘ < M},
2) (Vx € X)(Vn € N): {b,(z) > bpy1(x)} @ by(x) ?0.

+00
Todi pad Z an(x)by(x) € pisnomipno sbiicnum na muoocuni X.

n=1
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Osnaxa Abeasn. Hexai ¢ynruii a,(x) i by(x), de n € N, eusnaueni na
MHOHCUHT X, NPUBOMY GUKOHYIOMBCA YMOGU:

400
1) pad g an () pisnomipno sbizacmocs na mroocuni X,

2) (Vx ne_%'f)(Vn e N): {b.(x) > bys1(x)} @ nocaidosnicmv {b,(x)} obme-

oicena na X, mobmo

(3M > 0)(Yn € N)(Vz € X) ; {\bn(x)| < M}.

400
Todi pad Z an(x)by(x) € pisnomipno 36iicnum na mruoocuni X.

n=1

Bopasu

1. Jlocsijuru Ha piBHOMIpHY 301KHICTb 3a/1aH] PYHKIIOHAJBHI 110CJI1JOBHOCTI

Ha BKasaHli MHOXKUHI X :

1) fn(aj) =z", X= [0; 1]7 2) fn(x) =e ", X= (0; 1)7

) fule) = i S X=R 1) fulx) = 2" — 0, X = [0:1],
z%n? 5 7r

5) fulz) = T X = (0;1], 6) fu(z) =sin™z, X= [O; Z]’

) = Xl 8) A= (1+20)" X =),

9) fu(x) = % X=[0:1,  10) fu(z) = Smn""”, =R

2. /loBectu, 110 3ajaHa IOCJIJOBHICTH PIBHOMIPDHO 30Ira€TbCs Ha BKa3aHii

MHOXKIHI:
D) ful@) = ;o X = [Lioo),
2) fulw) = sin(ne™™), X = [1; +00),
In
3) ful2) = —5, X =[Li+o0),

4) folx) =e™Inn, X =(0;+00),

.1 _
5) fu(z) = nsin — X =[1;4+00),



§2.1. 3b6iocnicmnd © PIEHOMIPHG 36101CHICTND PYHKULIOHAADHUL Nocaidosnocmel © padie

2

6) fule) = -, X =[1;2)
7) fulz) = In (1 + %) X = [1; +o0),
8) fulx) = arctg nx X = [0: +00).

\/n—kx7

53

3. Buznauntu MHOXKMHY 3012KHOCT] Ta, MHOXKUHY PIBHOMIPHOI 3012KHOCTI (pyH-

KITIOHAJbHOI TTOCJI1JIOBHOCTI:

1) folz) = 2" — 2", 2) fulx) = 1+1:1:”’

3) fulz) = Vsinz, 4) fo(x) = v/ 1+ 22,

5) fulz) = ze ™, 6) fulw) = (1+5) ",

D) fule) = (22 + % —x). 8) fule) =" - 3" g 200
9) fu(z) = cos®™ z, 10) fu(z) = %

4. 3naiiTi 00JacTb 3012KHOCT] Ta CyMy 3aJlaHuX (PYHKIIOHAJbHUX PsAJIIB:

+00 +O  _nx
o e
1) g e " 2) g —
n=1 n=1
+00 +00
1 (x —1)"
3 g —_— 4 E -
. +00 _ _
sin” x (—1)Lgnt
5) E 6 g
) n=1 n , ) n=1 n' ’
R COS NI +o9 x2n—2
7 g B L 8 E B L
+o0 400
(1) tg" nx
9 10 )
)nz_:l nn+1) ’ )nz_:l(1+x)(1+2x)(1+3x)-...-(1+n9:)

5. 3HaiTH 001aCTh 3012KHOCT] (DYHKITIOHAJILHUX PSB!

“+00 —+00
1

1) Z n(gxgn— 4)11’ 2) Z .
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n=1

n?+1

6

S
400

9>

n=

+oo

10) Z n

Y (2n% +n+ x2)"s

Z x" tg S
X (n)"

n+1

1
RPN erresirE)

n=

2

15) fsinn-sinn |

In’z +n
n=1

14)

NEN

nxn’
n=1
+oo

16) Y (%)x

n=1

6. 3naiiTu 0b1acTb 3012KHOCTI 1 006/1aCTb aOCOTIOTHOI 30612KHOCTI (DYHKIIOHAJb-

HUX PsAJIIB:

n=1

1 n
2) Zl_(l’f—2) ’
ZQ"sm—

ZWGID’

+OO 3

8>z<1f.x3>",

22 —5x+6
x2+5:c+6

e

7. Kopucryounch o3nakoi Beiiepuirpaca, J0BeCTH pPIBHOMIpHY 3012KHICTD

(pyHKIIOHAJIBHUX PsJIiB Ha BKA3aHUX ITPOMIXKKAX:

+00 372
V2 TeR
n=1



§2.1. 3b6iocnicmnd © PIEHOMIPHG 36101CHICTND PYHKULIOHAADHUL Nocaidosnocmel © padie 55

+00 0
(x —1)" _
3 g ——  x€|—1;3|, 4 g 27 "cosnx, =z € R,
) — (3n+ 1)3” [ ] ) —
400 400
xn arctg nx
5) nEZI W’ T & R, 6) nE:1 m, T &€ R,
400 400 .
(n + 2)3(2x)*" 11 sin nx
7 ) S |: - -, _:| ) 8 ) S 17 ’
)n; 2+3n+4 " 14 );1+n83}3 v € [1;+00)

+00

+00 in £
(z + 2) cos®* nx cos nx sin £
9 , x € |[=3;—1|, 10 . xeR
)Z /n3 + 24 | ) )Zaz3+ln3(n+1)

n=1

8. HocuijiuTu Ha 3012KHICTH 1 PIBHOMIPpHY 301KHICTH (PYHKIIIOHAJIbHI Psijii HA
3aJIAaHUX MHOXKWHAX:

“+o00 92

1)) (#ﬂy’ X = [0; +00),

n=
+00
2 2 —n2g? _
2) g n°x’e ., X=R,
n=1

+00
3) Z e """ sin nr, X=R,
n=1
+o0o 9 .
r®sinny/x
b2 Tt X 10F),
n=1
+00
(z +3)"
2 Z nd X =[—4;-2],
n=1
+oo 9
n?, 1 1
+00 nzx
7 N
) nz:; (n2 + 1)(1 -+ n4x2) arctg(l 4+ x)? ( ,—l_OO)’
+00
1 T
8)ZECOSE7 %ER7
n=1
400
1 n+x
9) Z In . X=(01),
nil \/ﬁ n
X
10 X = (1. |
);nzﬂLcosmLH (1;400)
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) $ A (s
13) z}#ﬂtg\/%, X = [0; %],
15) f%(l —i—%—x)n, x=[0:1],

n=1

2 T
16) HZ arctg m, X = [0, ‘|—OO),
+o0 1
17) nz; arctg o X = (0;1],
+00 -
18) Yo x = (0:7),
)2 5

Z\/r( n
Zln<1+n3x2+1> X=R.

+o00
1
9. Ilokazaru, 1m0 psij
z:; (x4+n)(zx+n+1)
1

kil f(x) = — Ha inrepsasi (0;+00). dust sskux n samuiiok psiy |r,(z)| < 0,1

30Ira€ThCsi PIBHOMIPHO J10 (DyH-

nist noslasraoro x € (0;1)7
+00

10. oBecTn, 1m0 Kotu (PyHKIIOHAJIBHUN PSJI Z U,(x) piBHOMIpHO 30iraeThest

n=1
“+o00

ma MHOKHHL X, a dyskiis f(x) oOMexeHa Ha Iiii MHOXKUHI, TO PsiJT Z f(x)U,(z)

n=1
piBHOMIpHO 30iraerhcs Ha X.
+00

11. /loecTu, 1110 KoJik PYHKITIOHAJIbHUI PsiJI Z U, (z) abcosoTHo 30iraeTbes

n=1
B roukax @ 1 b i jist posiibroro n € N dyukuii Uy, () MOHOTOHHI Ha Bijpi3Ky

[a; b], To 1ieit s 36iraeThest abCOMIOTHO 1 piBHOMIpHO Ha [a; b].
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IIpuknaau po3B’a3yBaHHS BIIPaB

1.5. 3BHaitjileMo crodarky IIOTOYKOBY I'DaHMIO Ii€l mocsigoBHOCcTi. Hexaii
2

2.2
r € (0;1), romi lim —— 5 = lim 5 > =1
n—+oo 1 + n°x notoo 5 +
n? ) 1

1.

[Ipu x = 1 maemo, mo lim = lim =
p > n—+oo 1 + n? n—)—i—oo#—kl

2,.2
OTke, MOCTIIOBHICTD {L} [IOTOYKOBO 30iraeTnhcs o 1 Ha MHOXKUHI
1+ n2x2
n’ax?
X = (0;1). Obumcanvo sup |fu(z) = f(@)], ne fule) = —oe fl2) = 1.
x€(0;1] I +n°x

Buaiigemo naiibinbine suadenns byukmii F(x) = f,(z) — f(z) na Bigpisky

[0; 1]. Maemo

F(z) = (

Hns x € (0;1] F'(x) > 0, mobro dyukuis F(x) = f.(xr) — f(x) 3pocrae

n2z? )’ ~ 2aen*(1+n®2?) — 2zn® -0z 2zn

1+n22? (1 + n2x?)? (1 +n222)?

2

ua (0;1]. Ipu = = 0 F(0) = 0, ognak rouka 0 He BxojuTh B npomizkok (0;1].
Orxke, Haitbismbie 3uadenns pisuuig f,(z) — f(x) madbysae B Touni x = 1.

BpaxoBytoun 11e J0CJIKEHHsT, OTPUMYEMO

sup | fu(x) = f(z)] =1 -

we(0:1] 14+n?

B pesyJibrari Maemo, 1110

, n’a? , n?
lim sup |———= —1|= lim (1- 5) =0.
n=400 1 (0;1] 14+ n4x n-+—+00 14+n
2.2
Orke, 3a Teopemoio 1 mocsioBuicTs f,(x) = 1o PIBHOMIPHO 30Ira€ThCs

1o f(x) =1 wa maoxkuui X = (0;1].  »
4.10. 3naiiiemo objiactb 301KHOCTI (DYHKITIOHAJIBLHOTO PsiJLy

o

nx
—~ (1+z)(1+2z)(1+3z)-...- (1 +nz)’
BUKOPHUCTOBYIOUM 03HaKy Jlamambepa:
n 1
lim U+—1(a:)‘: lim (n+ Dz X
n—+oo | U, () ns+oo | (14+2)(14+22)(14+3z)-...- (1 4+ (n+ 1)x)
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()4 20) (4 8) (1+n$’ nel 1

Otxke, psij1 30Ira€ThCsl Ha BCli MHOXKUHI JIACHUX YUCEJ.

nx

Bobpaxkatoun n-uit egeMenT dyHKIiioranabaoro psaay U, (x) y Burisi

1
Unl) = (1+2)(1+22)1+32)-...-(1+(n—Dz)
1
(14 2)(1+22)(1+3z) ... - (1 +nz)’

3HAXOJIMMO YaCTUHHY CYMY DSy

1

) = A 2+ 80) (L ne)

3Bijcu ciijye, o

. 3 1
5@ = lim 5@ = Y (- o rmar i)

1, gakmo x # 0,

0, axmo x = 0.
Orxke, 3ajjauuit GyHKIIOHAJTBLHMH PsiJi aOCOIOTHO 3012KHUI HA BCIii MHOXKHUHI
giiicanx gucen. Cyma psany pisaa 1, npu £ =01 0, npu x =0. »
6.8. /15 mocaijizkenHst (pyHKIIOHAJIBLHOIO PsIAy Ha aOCOIOTHY 3012KHICTH BHU-

kopucraemo o3naky Korri. Tojii orpumaemo:

. . r3 o\
n1—1>I—{loo U< )| _nl—l>rfoo\/ <1—|—x3)

Omrxe, 3ajaauit psijt 30ira€Thest aOCOIIOTHO JIJIS BCIX 3HAYEHD T, 1110 3a,/10BOJIb-

_‘1+x3’<1

HSAIOTH HEepIBHICTD —1 < 7 < 1.
1+
Posp’sixkemo orpuMany HepiBHICTH, 1100 3HAWTH TPOMIXKOK aOCOIOTHOT 30i-
JKHOCTI:
z3 22°+1 1
= > —1 > () T > —==
1 3 ) 1 3 ) 3/69
+z PN +x PN V2
0 ! =y
TXKe, IpU T € (— —'—l—oo) HKIIOHAJILHUN Psi ( ) 30irae-
, 1p 7 dynx psijL Z ——

ThCA abCOJIIOTHO.
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1 +0o0
Jociijumo psajy B ToULl T = ——=. "
V2 -
n=1
sKuii € po3dikuum, 60 lim (—1)" e icaye. »
n—-+00o
7.8. llpu x € [1;+00) orpumaemo, 110
sin nx 1 1 1
8,3 5.3 S g <%
1+ n°x 1+ ncx 1+n n
+00 1
OckibKY y3araJbHEeHN TapMOHITHUN PsijL E — 301KHUI, TO 328 03HAKOIO
n=1 n
sin nx

BeitepmTpaca (GyHKIIOHAJIBHUANK P g T s PIBHOMIPHO 30ira€Thcst Ipu
n=1

€[l;400). »

8.4. lna x € [0;+00) cupasepinsa nepisuicrs 1 + ndzt > on2az2. Toui
OTPUMAEMO:
x? sin nx‘ ’xQ sinnx| |sinnz| _ 1
3 3 3
1+ n3zt 2na 2 2nz nz
400 1
OckinbKY psijy E — — 30k HuMit, TO 33 03HaKOIO Beitepiirpaca GpyHKIIOHAb-
na
n=1

HIM psjL Z 2 sin nﬁ piBHOMIpHO 36iraeThest ipu - € [0; +00). B
T\" (=1)"

8.19. Iloznaunmo 1uepes b, (z) = (1 + —) , (1) = —F/——.

n 3 n4_|_\/5
+00

OyHKIIOHAJBHUI P Z an(x

n=1

) piBHOMipHO 36iracrbes npu x € [0; 1], 60

— 3012KHUIA.

[ocui nosHicTs {b,(z)} obmexena na [0; 1], 60
T\" IR
(1+—) §(1+—> <e
n n

n
i monoronua st x € [0; 1], 60 bynkmia p(t) = (1 + %) crajiae ipu t > 1 s

nosinpHOrO T € [0;1].
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0 Abens & f (=1)" T\
T?KG 3a O3HaAKOIO cJIA YHKHIOHaﬂbHI/II/I pﬂﬂ < )
/n4

piBHOMIpHO 36iraetbes npu © € [0;1].  »

§ 2.2. BaactuBocTi piBHOMiIpPHO 30iKHUX (DPYHKITIOHAJIBHUX

MIOCJIi,JOBHOCTEIT 1 PAIiB

PosriisineMo BJacTUBOCTI, SIKUMY BOJIOJIIIOTH PIBHOMIPHO 301K HI (DYHKIIIOHATb-
Hi 110CJIJIOBHOCTI 1 PyHKIIOHAJIbHI PsiJIH.

Teopema 1 (mpo mouIeHHUIT Mepexisi 70 TPAHUIL y MOCJIiJOBHOCTI).
drxwo pynryionanrvra nocaidoswicms { fr} pienomipno 36icaemocs Ha npomiotc-
ky X 1 daa dosiavnozo n € N icnye epanuys x11_>n:’61 fu(z) = ¢y, de xy — eparunna

0
mouka muoocuny X, mo nocaidosnicmo {c,} 36iochna i suKOnyEMBCA PIBHICMY

lim c¢,(z) = lim lim f,(x) = lim lim f,(x),

n—-+00 n—-+00 r—To T—Tg N—+00

mobmo cumeon lim  epanuyi nocaidosrocmi it cumsos lim  epanuni GynruLi
n—-+oo T—x0
KOMYMYOMb Mo cob00.
Teopema 2 (mpo HemepepBHICTH rpaHUYHOl byHKIIT). Trwo Gynryio-
naavha nocaidosuicms { f,} nenepepenur na npomiocky X dynruit pisnomipho
3012ambeA Ha HLOMY, O VT 2panuyna GYHKULA € Henepeperoto Ha UboMY TpPo-

MIHCKY.

Teopema 3 (mpo mouseHHUil mepexia A0 rpaHuii y GpyHKIiOHAJIBHO-
+0oo

My pai). dxwo gynrkyionasvonut pad Z Un(x) pisnomipno 36iscrnutd na X do

n=1
dynwuii S(x), a tozo eaemenmu U, (x) nenepepsni na X dymruii, mo Gozo cyma

S(z) e nenepepenoro dynruicro na X, mobmo suKOHYEMbCA PiBHICTD

lim (f Un(2)) = lim S(z) = S(z0) = f Un(zo) = f (Jim U,(2)).

Teopema 4 (mpo mouJieHHe iHTerpyBaHHSI (DYHKIIIOHAJIHLHOI MOCJTi-

JIOBHOCTI). kw0 ynryionarvra nocaidoswicmo { f,} nenepepenux na 6idpisky
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[a; b] Ppymruyit pienomipro 36izaemovca do Gynkuii f na Hvomy, mo suroHyEMbCA

PIBHICTND
b

Jim_ /b fulwdo = [ lim_fi(o)ds = /b f(@)da.

Teopema 5 (mpo mov/jieHHe IHTErpyBAaHHS €JI€MEHTIB (byHKITIOHATb-
+o0o

HOTO PAaY). Arxwo dynruyionarvrui pad Z Un(z) s6izaemuves pishomipro na

n=1
[a; b] do pynruii S(x), a Gozo waenu U,(x) nenepepeni na yvomy 6idpisky ¢ym-

KU, Mo
b b b

/(iUMm))dw-/S(x)daz-i(/Un(a:)dx).

a a B a
Teopema 6 (mpo nousenue gudepeniioBands QyHKIIOHAJIBHOL MO-
CIJIAOBHOCTI). Hrwo dynkyionarona nocaidoswicms { fr,} nenepepsno dugepen-
uitiosnur Pynryiti na 6idpisky [a;b] 3b6icacmuves xoua 6 6 00HIT MOuYL U020
idpisxa, a nocaidoswicms { f1} pisnomipno sbizaemuca na [a;b], mo i nocaidos-
niemov { fn} pisnomipno sbicaemuvea na [a;b] i euxonyemoca pienicmo

i (@) _ d(

n—+oo  dx dx

lim fn(sc)> :

n—-+0o00

Teopema 7 (mpo mouseHHe nudepeHIioBaHHs eJeMeHTiB (dyHKITio-
+00
HAJIBHOTO PSAAY). ko dynryionarvnut pao Z Un(z) 30icacmoca na 6idpis-

n=1

ky [a;b] do S(x), dynruii U,(x) — nenepepsno dudepenyitiosni na |a;bl, i pad

d—(Un(x)) pisHomipHo 3bizacmuvea na |a; bl, mo cyma pady S(x) e nenepeps-
x

n=1

HO dupepenyitiosnoro GYHKUIEN, NPUMOMY BUKOHYEMDBCA PIGHICTD

1. BHaiiTu rpaHuIi:
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= 1 1/ x \n
1) lim : 2) lim —3< ) :
T=+0 £ 2nn® w00 LS\ + 2
“+00 400 .
, (=)™ 2" . sin na
3) 1 : 4) 1 —_
) 10 nz_; n o a"+1 ) e 2% +anl’
+00 —Ioo 2
: n __ .n—1 : § :
5) x1—1>111l0 — (33 o )7 6) xginoo — 1+ n2x?’

2. Bkazaru obs1acTh icHyBaHHsI 3a/laHuX (PYHKINH 1 JOCTIIUTH 1X Ha HellepepB-

HICTh:

1) f(z) = Z:p2e_m, 2) f(z) = ZxQ(l R

] B +00 (2%)” ) B +00 T
)f(x)—; n2 )f(x)—;ma
+o00 1\n +o00
) 1) =3 (7)) 4@ ==
+00 n +00
N )= T ) fa) = (00 Y — (0 ),
n=1 n=1
+00 0
9) f(z) = nge_m, 10) f(z) = Z(nxe_m — (n — 1)ze =),
n=1 n=1
3. BnaiiTn cymMu HACTYIHUX DPAJIIB:
o 2" - "
1>;? 2);71(714—1)’
+00 n +00  1\n—1,2n—1
2. n(nx+ %) 0y 12)n T
:L‘:Oé x2n—|—1 Zj’ol
2 ;(2n—1)(2n+1)’ 6) nz_%(n—l—l)x ’
+o0 . +oo $4n+3
) ;2”“@(5”2 -9y ; (4n— 1)(dn +3)’

“+o00

03 ()" 0) X e
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11)§”(”+2) n 12)505 (n+2)
— n(n x
n=1 n+l 7 =
400
13) » n(n+ )", 14) ) "(2n° = 2n + 1)a"
+o oo
~ 2n? —n +3 ~ (—1)"*!
B e 9L S
(22 —z+1) “—~  n(n+1)
4. 3uaiiti 0bsacTh Bu3HAUEHHsT (DYHKINT 1 JOC/aiinTu 11 HA HEmepepBHICTDH 1
nuepenIiiioBHICTD:
=1 R i
D@ =) 1o D=3 a2,
ER B
) [ =Y s 4 f) =Y "
n=1 n=1

+o00o .
sin 2"mx

5) f(2) :Zlncos,;—n, 6) f(z) =Y

on
+00 TJL;% 1 T
) fla)=) e, 8) fla) =) TR
n=1 n=1
0) 1) = 3 S 10y ) = 3o (-1 Lty
n=1 713 + ! ’ n=1 \/ﬁ \/ﬁ

5. [Tokazaru, 1o nociosricrs f,(x) = " arctg x’" piBHOMIpHO 30ira€Thcst Ha

MHOXKIHI R, x0ua

D Ctim fo(2) £ lim (f(2).

d$ (n—>+oo n—-+0o00 $

. . 2 . . .
6. [dosectu, 1o mocmiioBricTs {nxe "} 36iraerhes Ha Biapisky [0; 1], xoua

S / Fuleyds 7 / LA

) ) 1 . T _
7. Hokasaru, wo uocnigosuicrs f,(z) = 2> + —sinn(z + 5) 30iraeThCst
n

piBHOMipHO Ha R, aje

9 lm f(@) # lim (o)),

d;}_’,‘ n—-4o0o n—-4o0o d$
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8. Ilokazaru, mo nocaigosricts f,(z) = na(l—a™) 36iraeThbest HepiBHOMIPHO
Ha Bizpizky [0; 1], ase
1 1

0 0

9. Yu 3akoHHMIT 11epexiji JI0 TPaHUIIl 111l 3HAKOM 1HTerpaJa y Bupasi

1

, nx
lim —dx?
n—+oo | 14 n2xt
0

+00
10. JToBecru, mo n3era-dyukiis Pivana ((z) = Z — HenepepsHa B 00J1aCTi
n

n=1
xr > 11 mae B 1iit 061acTi OXiIHI BCIX HOPSIIKIB.

+o0
. _n? : :
11. Hdosectu, 1o Tera-dyukiis () = E e ™" pusHaueHa I HECKIHUYEHHO

n=—00
nudepenriioBaa upu x > 0.

IIpukiaay po3B’si3yBaHHSI BIIPaB
+oo
1.5. 3HaiijileMo YaCTHHHY CyMy PsijLy Z(aﬁ” — 2", Tomi orpumaemo
n=1
n
Sn(z) :Z(xk—xkfl) =z -1+l —z+2° -2+, 42" 2" =2" 1.
k=1

[Tepesipumo, uu nociigosticTb {S,} € piBHOMIpHO 3012KHOI0 HA MHOXKUHI, 1110
MICTHTb TOUKY Zg = 1, HampukJsaJ, Ha Biapisky [0;1].
BHaiieMo CnoYaTky IOTOYKOBY IPAHUINO MpU 1 — +00. Toxi
—1, gxmo x € [0;1)
lim (2" —1) = 7 7

n—-+00

0, sakmo x = 1.

Ommak sup |2" — 1+ 1] = sup |2"| =1 # 0. Orxe, mocaigosuicts {S),}
x€[0;1] z€[0;1)
HepiBHOMIpHO 30iraeTbes Ha [0; 1], To6TO DyHKIIOHATBHUIT DsiJT € HEPIBHOMIPHO
360ikuuM Ha [0;1].

B Ttakomy BUIaJKy MU HE MaeMO IIpaBa MEPEXOJUTH O TPAHUIN il 3HAKOM

CYMHU 3aJIaHOTO (PYHKIIOHAJBLHOTO Psjy, 60 YMOBU T€OpeMH 3 He BUKOHYIOTHCH.
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SHaiieMo TPaHuIio DE3IocepeTHbO:

400
lim E (z" — 2" = lim lim S,= lim lim (2" —-1)=—-1. »
z—1-0 ! T—1-0n—+00 z—1-0n—+00

n=

2.10. /ocaimumo ciouaTKy (pyHKIIOHAJILHME psijl 3a o3Hako Jlasiambepa Ha

abCOJIIOTHY 301>KHICTh:

1 —(n+l)z __ —nx
lim Un+1(a:)‘: lim (n+1)ze nxe

n—+00 Un(CC) n—+oo | nre " — (TL — 1)6—(n—1)x
n((1+1)er 1)
= lim ‘ =
noEes n(l — <1 — %)ex)
1

== <1, mpu x € (0;400).

— | ~x((n+1)e” —n)‘_

n—+oo | e . x(n — (n — 1)e?)

_‘e_”f—l
=|75=

ex

SayBaxkumo, 1o npu r = 0 cyma (PYHKIIOHAJBHOIO Py JOPIBHIOE HYJIIO.
+00
Omrxke, obmacrio icnyBanust Gynkimii f(z) = Z (nxem — (n — 1)e(n1)x) e
n=1
Mmuoxknua X = [0; 400).

3HaiigeMo YaCTUHHY CyMYy (PYHKITIOHAJBLHOTO PsJIy:

Sp(x) = e ™" + 2xe " — xe " + 3we ™ — 2we T 4+ ..+

+nze ™ — (n — 1)ze” 7Y = nge ™,

nx

Toni f(x) = lim nze ™ =0, axmo x € [0; +00).

n——+00
Orxke, dyukiisa f(z) e wenepepsuowo mpu x € [0;+00). B
3.16. Ockinbkn
lim Un+1(x)‘ ~ im (—1)"2cos™ 2 g ' n(n+1)
n—+oo | Uy () ns+oo | (n+1)(n+2) (=1)"*Hcos"tlx

= | cosz|,

T0 3a o3Hako Jamambepa psiyt 36iracrbes Ha MHOKMHL R \ {77m, m € Z}.

Hocuiigumo iioro B Toukax © = 7n, n € Z. dxkmo x = 2nwk, k € Z, 10

YUCJIOBUI AT E ———— 30ira€Tbcsd K 3HAKOIOUYEPEXKHUI 3a 03HaKOM Jleii-
— n(n+1)
+00 1
ouina. Axmo x = 7w+ 27k, k € Z, 10 YUCIOBUil Pl g ——— 30iraeThcs 3a
— n(n+1)

O3HAKOIO MOPIBHIHHSI.
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1 n+1 +1
os"tx . .. .
Orxe, psi g 30IraeThCst Ha BCI MHOXKHMHI JIIACHUX Y9HCEJI.

n(n+1)
400
—1 1
Posrnganemo Ternep psajl Z ) (n ‘|(‘ lCOS rsinx _ Z " cos™ x sin ;13.
nin

n=1
Heit psiyt 36iraerbest o dyuknii —sina In(1 + cos z) wa muoxuni R \ {m+

2nk, k € Z}. Kpim Toro, psii piBHOMIPHO 306ira€ThCst JJist BCIX & 3 Ti€T MHOKUHH.
: T
[TpoinTerpyBaBim 1ei psiJi MOUJIEHHO Yy MeXKax Bijl 5 A0 T, fie @ e R\ {m+

21k, k € Z}, orpumaemo

Z/ "cos" tsint 5 — f (—1)"" cos" 1z
n(n+1)

n=1

T T

= — / In(1 4 cost) sintdt = /ln(l + cost)d(1 + cost) =

ol
vl

In(1 +cost) =U, d(1+ cost)=dV :
= _sintdt = (14cost)In(1+cost) —I—/smtdt—
AU = ——, V =1+ cost 2
1+ cost z

T

= (1 + cosx)In(l + cosx) —cost| = (1+cosz)In(l + cosz) — cosz,

jus
2

ne x #mw+2nk, k € Z.

BayBaxKuMo, 10 SIKIO & = 7 —+ 27wk, TO OTPUMAEMO HUUCJIOBUNA Psijl
+0o0 +00
1 1 1
s S ()
;n(nJrl)aO; n n+1 o
S, =1 ! + L1 +...+ ! L _ 1 !
" 2 2 3 7' n n+1 n+1

n—-+o00 n—-+o00

S:]m1&:1m~0—niJ:L >

: : : 1. s
7. Tlokaskemo, mo dyHKIioHabHA H0CH10BHICTS f, (1) = 2%+ — smn(x—|—§)
n

30Ira€ThCsd PIBHOMIPHO Ha BCiii MHOXKHUHI JIIMCHUX TUCE].
3Haii1eM0 TTOTOYKOBY TPAHUIO MTOC/I1IOBHOCTI:

1
lim f,(z) = lim <x2+—sinn(x+ﬁ>>:x2.

n—-4o0o n——40o00 n
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Bnaitnemo sup |f,(z) — f(x)|. B mamomy Bumajaky maemo
z€R

1 . s 1
sup —Slﬂﬂ(ﬂ?—i——)‘ = —.
zeR 1T 2 n

1 1
Toxi lim sup —sinn(x—k%) = lim —=0.

n—-+00 z€R n—-+o00 M

1
Orxe, x +—smn<x+ ):}a:
n 2

O6uncsumo remep  lim f’( ) ta ( lim f,(z)) :

n—+0o00 n—+00

lim f/(z)= lim (233 + cosn(:v + g)) — He icuye,

n——+00 n—-+00

(lm fu(2) = (2%) = 2.

n—+00
‘™ . 1 . /
Hitemo, Mt fnl2) 7 (L Fn(e))
3ayBaXnUMo, IO PIiBHICTH He BHKOHyeThesi, 60 mocainosricts {f)(x)} wHe €

piBHOMIpHO 306ixkHOI0 Ha R.

InguBigyasbHI 3aBaanHs 10 po3aiay 11

1. 3naitTn obsacTh 301KHOCTI QYHKIIOHATILHOTO PSLY:

+00

1) z_:n;nl (2% — 42+ 6)", 2) Z(g)n-%-xzncos(x—wn),

n=1 n=1
3)§n11'(3x2+ix+2)n’ 23" ein(3z + n)
5)§n13-(1+§)n, 6);6“—”-332”sin(5x—7m),
9) nizl (x25n—(22x:;)1)”7 10) f 3; M sin(3z — 7n),
11) :ﬁ 271(7;—:1) (2522 + 1), Z 2"
oo o

on3 1 T
13 : 14 322" sin —
)n;ni%m (322 + 10z + 9)" ) 2 ¥"a"sin g,

n=1
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+00
9n
15) Z Pl 2" sin(z + mn),
:L_:l
o0 4TL
17) Z Pl 2" sin(2x — 7n),
n=1
400
(=)™ /1 —a\n
19 ()
) Z 2n—1 \l1+=x
+oo
3TL
21) Z Pl 2" cos(x + ),
S a2

+OO n,.3n T
25) 22 z™" aresin o,

n=1

+00
i
27) Y 16”2 arcsi ,
n=1 \?/ﬁ
+

.}
29) Z 32" arcsin %,

n=1

2
16) E 23" sm—x,
n
B

2. 3naitti 001aCTH 3012KHOCT] (PYHKIIOHAJIBHOTO PSIJLY:

X

— "+ 1
1y
(

)y
3) )
5))

=)
nn(l+z) ’
(

n
A+ n + 1)

4N\ 1
V3 (1 B

n=1
0y
x? +n?’
n=1
400
11) Zenzsm +17
n=1

+00 1
2) Z 1+ e—nx’
n=1
o 2 z2+1
4) Ze—n sin 2 :
n=1
400
1+ 2"
6) Z 1 — xn’
n=1
400

9>

n=1

10) Z narcsin 3",

+00 n

12) >
Z n-arctg 2",




Indusidyarvri saedannsa do posdiay 11

+00 1 +00

n
15 16) 2 i
)Z:lenx_|_1’ )Z:ln$2+1+4’
Z;b ﬁz@ n+1
17) Znen(x2—4m+3)+x\/ﬁ 18) Z (_1)
) nln(l+z?)’
n—1 n=1
n L\® w2
19 , 203 (3+5) 4%,
) 2 2
+00 R 5
: nx —n
21) ZnarcsmB , 22) Z N2 4 3’
n— n=1
“+00 “+00
. (__1)n+1
23) Y ——— 24) 2w
);n(nntex)’ ); nilel
+00
n
25 Zarctg 2" 26
)Z” arctg = )nz_;(n—l—e”)(nz—i—l)7
“+00 —+00
n—+1 (xy/n—1)2
27) Z n2—|—3x—x2 ! Z ¢
=, e

29)2(1—#5)”6 a7 +x‘f Z n2—|—\/_+ Ty

n=1 n=1

3. 3naiiti 001acTh 3012KHOCTI (PYHKIIIOHAJIBHOTO PSILY:

1) f > 2) fg sin?"
“—~ n(z? — 6z + 13)"’ —n’
= 6" = In" z
3) Z pel sin" x, 4) Z ST
ER ER
5) > (1+-) 377, 6 ,
)nz:; 4 );n(x2—2x+3)“
+o0 +o0
n+3 n 1 n
Ny o (2% — bz +11)", S)ZEIEE-tg 2,
] L
9) Z 8"n? sin®" x, 10) Z ne "SnT
n=1 n=1
+00 0
1 n (22 +1)"
11 <27 12
); n(n+1) ’ );2”(n+1)’
+00 1 +00 A

69
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+00 oo
n 1
15) Y ——-sin®" 2z, 16) tg" x,
NG nzl ¥
+o00
In"(z + e) ZIn"(z —e)
17) E —_—, 18) E e
1:1 n+e ’fl n—e
0 2 n 0 2 n
—6 12 —2 2
e (2 1 1) £ (n? + 2)
+00 op G
21) § :;.tg%x, 22) § NG - tg" 2,
+o0o +oo
n 2"
23) ne sz, 24) g il sin” 3z,
+00 oo
3" 1 n
25 —_— 26 — 4z
);nQ(xQ-I—Q)”’ );n ’
+00 +00
n 1 .
27) g n-Hi-z, 28) g . et
+0o0 +0o0
2" 4"
29 30 :
) ;nQ(x2—4:L'+5)”’ ) nz;n3(x2—4x+7)”

IIpukaaau po3B’a3yBaHHs BIpaB A0 po3aiay 11

1. 3naittn obsacTh 301KHOCTI PYHKIIOHATILHOTO PsijLy

—+00

i
2 2n 3n t
Loares 2(n+3)

n=1
Po3p’azannga. [Ipu r = 0 psaj 36ikuamit. JociijuMo Ha abCOJIOTHY 3012K-

HiCTH, BUKOpUCTOBYIOUM 03Haky [lasiambepa.

. U1 " gntl,3(n+1) arctg 5 n+4 ‘ - 2\:5 | arctg 2(n+4)‘ B
n—oo U,  noool 20z3narctg 2( =y  noo arctg 5,733 B
arctg
= 2|2°| lim —2(TLH)‘.
n—oo |arctg 5n13)
arctg
Oyukmig  f(x) = # npuiiMae JI0JaTHI 3HAYEeHHd JJIsd  BCIX
arctg 2043) +3)
arctg S
x € R\{0}. 3naiizemo lim ¢ ‘ m 2
n—oo arctg 5nT3) 0 n—>oo n73)
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OTxe, pajl 361KHMI MPU BCIX T, M0 3310BOJBHAIOTH HepiBHicTh 2|z|3 < 1 abo

1 : . : . . i
|x| < —=. llepeBipuMo MOBEIHKY psijly Ha KiHISIX iHTEpBaJy 301KHOCTI.

V2
1

[Ipu r = — maemo p4
p \5/5 P
+o0 1 +00
1 \3n s 1
2" <—> arctg —=— = arctg ——8 ——.
; V2 ®2(n+3) ; “2n+3)V2

Hocaianmo 1neii psiji Ha 301XKHICTD, K JomaTHii psam. CKopucraeMocs: rpaHu-

YHOIO O3HAKOIO IOPIBHSIHHSI.
1
I‘ —_—
arctg 2(n+3) V2
1
2(n+3) V2

= 1.

lim
n—oo

Pan — posOIXKHMHA (MOYKHA MOPIBHITH 3 TAPMOHIUYHUM PSIJIOM).
Z 2\/_ (n+3) ( )

Orxe, mpu & = Psij, pO3OIXKHUIA.

1
V2
—1
[Tpu x = — maemo psiji

V2
+00 —1 +00
—Ly5n 2 3n+1 1
2"(—) arctg ——— = —1)" " arctg ———.
277 et T L e

n=1 n=1
Janunii psiji € 3HAKOIIOYEPEIKHUM. T}l_{l(;lo arctgm = 0. IlIpu =z > 0
dyukiist y = arctg 2(?13)\?/5 MOHOTOHHO crnajiHa. Orxke, ymoBU o3Haku Jleii-
i}iiua BUKOHaHI, TOMY JOCJIJXKYBaHUI 3HAKO3MIHHMM PsaJi € 3012KHUM. ToMy psij
nz_; 273" arctg ﬁ 301KHUI TIpu T € [\/_ \/_>

+00

n
2. 3HajiTu 00/1acTh 3012KHOCT] (DYHKIIOHAJIBLHOI'O PSIJLY g

(n+e*)(n2+1)

Po3B’a3annasga. Maemo psiji 3 10JjaTHIMEU dJIeHAMM, TOMy CKOpI/ICTaGMOCH O3Ha-
+00

. . . . 1
KaMH 3012KHOCTI JOJATHIX psiaiB. Posrignemo psn E —
n=1
: . .. n 1
OckiyibKu Jijist BCiX © € R BUKOHYETbCsI HEPIBHICTb < —,
x 2 1 2
(n+e*)(n?2+1)
400 400
1 n

TO 13 3012KHOCTI PsITy g — BUILIABAE 3012KHICTD Py E JJIsST

(n+e*)(n?+1)

n= 1

Bcix x € R. »
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+0o0o
3. Suaittu 001acTh 3012KHOCTI (DYHKIIIOHAJIBLHOTO PSIJLY E — 4z,
n=1
Posp’a3anug. [lpu Bcix dikcopannx € R\{2} maemo psamu 3 gomaraiMu
yjenaMu. it pociiipKerHst Ha 3012KHICTh CKOPUCTAEMOCs Pa/IMKAJIbHOIO O3HAKOIO

. 1 \"
Ko, 60 MaEMO MHOXKHUK <4w—2> .

L1 1
lim {/—- = : - lim (/- =472,
n—00 n n

J1st 301>KHOCTI psijly MOBMHHA BHUKOHYBaTHCsI HEpIBHICTH 472 < 1, po3B’s3aBIn

SKY ojieprkyeMo, mo x < 2. Orke Hai psijt 30ikHMiM mpu © € (—00;2). B



Poszain I11. CreneneBi psaan

§3.1. Creneneni psau. BiaacTuBocti

+00

DOyHKITOHAJLHII PsiJI E an(z — x0)", ne {a,}>>, — mocHiIOBHICTD mificHAIX
n=0

Yucesi, Ha3UBAEThCd cmenenesum padom. Hucna a,, n = 0,1,..., HazuBaio-

ThCs KOePIUIEHMAMU CTEIIEHEBOI'O PSILY.
+00

CreneneBuii psij E an(x — )" 3aBKM 36IrA€THCS B TOUI & = ().
n=0
+00
Teopema Komri-A namapa. Cmenenesuti pad E an(x — x0)" abcosrommo
. . . . n:O . .
30izacmves 6 Movyi Ty | OAA 6CIT 3HAYEHD T, UL 3a40060AHANOMG HEPIGHICMDb

1 ) :
|z — x| < — . Bajlanuit psiji € po3OIKHUM JJIsl BCIX 3HAYEHb X, 1110
lim  {/|a,|
n—-+00

1
38JI0BOJIbHSIIOTH HEPIBHICTD |T — xg| > —— :

lim {/|a,|
n—-+0o

1
Huciio R = — Ha3UBAECTbCA Padiycom 3012cHOCTL CTelleHeBO-
lim /|ay]
n—+00
ro psijty, TpoMikok (xg — R;xg + R) Ha3MBa€ThCsi 1HMEPBAAOM 30iHCHOCTNE

CTEIIEeHEeBOI'o pPAnLy.

Pajiyc 30i2KHOCTI cTEIeHeBOro Psijly MOXKHA MIyKATH TAKOXK 38, (pOPMYJIOI0

an

R = lim

n—-+0o00 an—H

Obaacmio 3612tcHOCME CTETICHEBOIO PsIJly HA3WBAIOTH OJWH 13 iHTEpBaJIiB

(wO—R;Io-i-R), (IQ—R;.%'O—l-R], [xO—R;330+R), [IQ—R;xo—l—R].
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+o0o
Teopema 1. Hexati cmenenesuti psad Z an(x —x0)" Mmae padiyc 36iocrocmi
n=0
+00
R >0, i pynruia f(x) = Zan(x —x0)", | — x| < R. Todi daa 6ydv-arozo
n=0

dodammozo wucaa r < R pad pisnomipno 36izaemuocs npu | —xo| < T, a Gynruia
f(z) € nenepepsnoro na (rg — R;xo + R).
400
Teopema Abend. Arxwo R — padiyc 36io1crocmi cmenenesozo pady Z apx”,
n=0

R < +00, @ ueti pad 36ieacmovea npu r = R, mo 6in 3012acmvbca Prénomipro Ha

¢idpisky [0; R], a tozo cyma € nenepepsnoro na ubomy 6iopisky, 30KpeMma

+00 +00
lim g apx" = E a, R".
x—R—0
n=0 n=0
+0o0
Teopema 2. fdxwo cmenenesut pad E an(x—x0)", an, 9 € R, mae padiyc
n=0

sbiotcnocmi R > 0, mo:

1) 6 inmepsani s6iocnocmi (vog — Ryxo + R) dynwuia f(x) mac novioni
6Ydb-A%020 NOPAIKY, U0 OMPUMYIOMBCA 306 JONOMO2010 NOUAEHH020 Jupepertyi-
06aAHHA CMENEHEB020 PAJY;

2) 6 cepeduni inmepsasy 30i2CcHOCME CIMENEHESUT PAD MOACHA NOUACHHO TH-

meezpysamu, mobmo

x +00 (Z’ . xo)nJrl
t)dt = -_ € — R; R);
/f() Zan n+1 ) x (1"0 ;T + )7
o n=0
+00
3) cmeneneest p.ﬂﬁu, wo ompuMYromsvbCAH 13 CMenene6020 p.ﬂ@y Z an(x — ZEQ)n
n=0

npU NOYNEHHOMY QUDEPERUIIOBAHHT A THIMEZPYBAHHL, MAIOTL MAKUT CaMUT pa-

diyc 30icHocmi, UL 1 nowamrosuli pao.
Bopasnu

1. 3uaittu pajiyc, iHTepBaJ Ta 00J1acTh 3012KHOCTI CTETIEHEBOIO PSJIY:



§3.1. Cmenenesi padu. Baacmusocmyi

3"z +1)"

_ 1)”7

1\"
17) Z <1 + arctg n; >

2""n!
27) Z n ",
nn
(x 4+ 5)"

n=1
+00
29 ,
) Z\B/”I’L-F —vn?+1

n=1

75

20)
n=1
+oo ,
22) Zn”x” :
n=1
24) Jio nlax"
= (2n — 1)!!
(z—-1D" n+4
26 |
) nz:; Vn . n—4’
+o0o
(=D)"@2n—=1)(n+6)>"*" ,
28) Z (Qn)' 1'2 -|-17
n=1 ’
+o0o n
2n—1!! [z -2
30) z_:l e\ 3 )

2. 3HalTH CyMU 3aJJaHUX CTEIEHEBUX PSB!
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+00

1) Z na"

n=1

+00
3) > n(n+1)z",
n=1

+00 n

7) z:(n2 +n 4 12",

n=0

+00
9) g nx",
n=1

+o00o

(—1)" +n
1) Y 2",
“—~ n(n—1)
-+00 "
13) ) —————.
o nl(n + 2)
15) Z(n2 + Tn +4)x",
n=1
+00
(_1)nx2n
1 T
) Z (2n —1)n’
oo (—1)n+!
—1)"tg" x
1
9) ; n(n+1)

+00 1
n=1
+00
(=1)"
3
+00
(=1)"
5}
) ; 2n+ 1’

S
(%

(n 4 1)(z* — 1),

n=0
+00 (_1)11—13;.211—1
4
) Z 4n(2n —1) ’
n=1
+00 pintl
3 -
) — An + 1’
8) —
' Y
“— (2n)!
+00 m

Posdia II1. Cmenenesi padu

n=2
+00
(_1)n$2n+1
16) ; 2n+1 7
foo

3. O0uucIUTH CyMH YNUCTOBUX PSIJIiB:

_1 n
DY s

n=2
+00

6)Zn

n=1
+o0

1

(2n+1)’

(=n"

8) nz: (n+1)(2n+1)




§3.1. Cmenenest padu. Baacmusocmsi

7

4. CkuacTu JiHiHI nudepeHiaabil piBHIHHS, K1 38 J0BOJIbHAIOTH CYMI Ja-

HUX cTeneHeBuX psijiiB. CKOPUCTABUIMCH OTPUMAHUMU PIBHAHHAMM, 3HAUTH CyMH

UX PSB!

Z
+ \/_ sin %

5. JloBecTn HacCTyIHI PIBHOCTI:

+o00

+00

n=0

1+§:

6. osecru, mo dyukiia ly(x

X

/Io(x — ) Ip(t)dt = sinz.

0

_1)n
1>z_%in—|—)1:

+00 -1 n—1
2) Z (BanZ -

1 3n

2) ;(Sn)!x ’

SR PYC )
1

4\/§(ﬂ+21n(1+\/§)),

(v

2n—U” 1

_1+§:

l \/5

© ” 3a/10BOJIbHAE YMOBY
n)

IIpuknanu po3B’sa3yBaHHS BIIPaB

1.17. 3naiigemo pajiyc 301KHOCTI CTETIEHEBOTO PSIJIY:

R 1 B 1 B
T 1\p2 lim (1 + arctg 245t
nLHJPoo (1 + arctg nni?)n n—H—oo( + g )
B 1 B 1 1
Clim (142D Ly e
n—+00 ( n? ) nl—l>r4{loo (1 + nn_Q) e
1 1\ . . :
Orxe, ( —2—— -2+ —) — iIHTepBaJI 301>KHOCTI 3aJIaHOT'O CTEIIEHEBOI'O PSITY.
e e
: : 1 :
Hocaigumo psiy Ha KiHIgX iHTepBasy. Hexait ¥ = —2 — ~» TOAl OTPHMAEMO

+00

n+1

G

YUCTIOBUN PSI] Z (1 + arctg

n2
n=1

en
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IlepeBipuMO BUKOHAHHS HEOOXITHOI yMOBHU 3012KHOCTI:

2
\" 1
lim |a,| = lim <1—|—arctgn+ ) — =

n—+00 n—+00 n2

n2 n+1
1\ 7T 1
= lim (1+n—i; > — = lim et — e £ 0.

n—-+00 n e n——+00
. . 1
Otke, psiji po3OIKHUI B TOUII & = —2 — —.
e
+00 n?
: : 1 n+1 1
Amnajioriago, B To4Il & = —2 + — YUCIOBUI P g 1 4 arctg —
e — n? en

€ po30IKHUM, 00

n—4o0o n——4o0o n2

2
1\" 1
lim a, = lim (l—l—arctgnJr ) —=e#0.
en

Omxe, obsacTio 3012KHOCTI 3aIaHOTO CTETIEHEBOTO PSI/Iy € MHOYKHHA 3HAYEHD

1 1
NS <—2——;—2+—). >

e e
+00
2.2. B crenenesomy psijii Z(n—l— 1)(2* —1)" 3pobumo zaminy 2% —1 = t. Toxi
n=0
+00
OTPUMAEMO CTEIICHEBU psijl Z(n + 1)t". Buaiimemo obsacTh 361KHOCTI HOTO
n=0
: : a . on+1 :
psiiy. Ockinbku R = lim | = lim =1, ro (—1;1) — inrepsad
n—+00 | Apt1 n—+oo N, + 2
3012KHOCT1.
+00
dkmo ¢t = —1, To pan Z(n + 1)(—1)" — posbixuwmit, sk t = 1, To psij
n=0
+00
Z(n + 1) — pos6ixkHMi.
n=0

Orxke, t € (—1;1) — obsiacrb 36ixkH0CTi. Bpaxosytouu, mo ¢t € (—1;1), upo-
iHTEerpyeMo oOM/iBl YaCTUHU PIBHOCTI

—+00

s(t) =) (n+1)t",

n=0

TOJIl OTPUMYEMO

¢ +o00 "
dy=Y» t"t=_——"—
/S(y) y=> T
0 n=0
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t 1
BBijcu s(t) = (E) = =S Ockinpku t = 22 — 1, To
+00 1
2 n __
2t =

[ls1 piBHiCTH Ma€ Micle jiJjisi BCIX 3HAYEHb T, 1110 3aJI0BOJIbHAIOTH HEPIBHICTH

|22 — 1| < 1. 3sigeu = € (—v/2;0) U (0; V2).

+00
1
( 1)n +oo (_1)n+1
3.8. Ilomamo psij Z CERC RS SIK CyMYy JIBOX PsiJIiB nzo 1 Ta

2+§ (=1)" O3KJIa 10 ! ! + :
KJIABIIH JIP] = .
Zaont 1t M T D) ntl ! 2n+1
“+00 —+00
. . (_1)n+1xn+1 . (_1)nx2n+1
Temnep po3rIsTHEMO JOIOMIXKHI PsiJiH Z 1 Z -
— n—+1 — 2n +1

3ayBaxKMoO, 110

- <i (_1)n+1xn—|—1 N i’f (_1)nx2n+1> _ f (_1)n

2—1-0 n+1 « 2n+1 —~ (n+1)2n+1)

n=0 n=

+00 (_1)n+1 n+1 ‘ +00 (_1)nx2n—|—1

SHail1IeMo Terep CyMu CTEIEeHEeBUX PsJIiB Z v i
n+1 — 2n + 1

n=0
O0YMCaINMO CIOYaTKY TOXIIHI X PSIiB:
400 1
I n+l.n
(Sua)) = 31 =
+00 9
I n_2n __
(Saa)) =230 =
3Bijicu
[t
Sl(x) = _/1——|—t = —lnll—l—x\,

[t
:2/1—|—t2 = 2arctgx.
0
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400 400
-1 n+1,.n+1 —1)" 2n+1
Orxe, Z( i—l—f + 0%:2arctgx—ln\l—l—x\. Toni

n=0

r—1-0
n=0

400
(=D" : 7T
=1 2arctgx —In |1 = ——1In2.
Z(n—l—l)(2n—|—1) im (2arctgz —In |1 + z|) ; —In >

4.2. 3ajanuii creneneBuil psjl € 3012KHUM Ha, BCIii MHOXKIHI JIIACHUX dKces, 00
3 6 9
x x x
R = lim /(3n)! = +oo. [lognauumo uepes S(z) =1+ — + — 4+ — +....
Jm /@Gt = + bes S(z) =1+ p+ G+t

Toni nponudepentitoemo S(z) MOWIECHHO:

20 51 8l

Z 334 LL‘7
S"r)==4+=+=+...,

4 7

3 .6

ey g, T
S([E)—1+3!—|—6!—|—....

Baysaxkumo, mo S(x) = 5" (x). Le cniBBigHONIEHHST MOYKHA PO3IVISIATH, K
mdepeHiiajgbie piBHSAHHS BiTHOCHO cymu S(x). Jiist boro piBHSIHHS TIOYATKOBI
ymoBu Maforh Buriaan S(0) =1, S’(0) =0, S”(0) = 0.

Pipuganua S"(z) — S(z) = 0 e ninifinuM OIHOPIHUM PIBHSHHAM 31 CTATUME

koedirnientamu. CkiajemMo xapakrepuctuune pisaanna A3 — 1 = 0, Toai \; = 1,

1 V3 1 V3

Ay = —3 + > 1, \g = 575 1. OT:Ke, 3arajibHUI PO3B I30K PIBHAHHS 3allH-
. r 1l . V3 1, V3
merhes y Burisiil S(x) = cpe” + cee” 27 sin &+ eemeos -

BpaxoByrouu 1104aTKOBI yMOBU, MAEMO:

.

Cl—l-ngl,

V3 1

Cl+702—503=0,
V3 1

LY S =0
(1T Ty 2T

o\

1 2 1 2 1 3
3Bijcu ¢ = 3 2= 0, c3 = 3 Orxke, S(x) = 3 ex—i—g e 2 cos%x — PO3B’s130K
S(z) = 0, mo 3amoBosbuge ymosu S(0) = 1, S’(0) = 0,
+oo  3n
T

S”(0) = 0, i € cyMOt0 CTENeHeBoro psiy Z
n=0

piasang S (z) —

(3n)!"
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§3.2. Pana Teitnopa. Po3Bunennsa pyHKIIII B cTeeHeBl paan

Hexait dynkuis f(z) BusHaueHa B JeSKOMY OKOJII TOUKH X 1 MA€ B Iii{i TOUII

oxijtHi Beix nopsijkiB. Tojl creneneBuit psij

HasuBacThest padom Tetinopa ynkiii f(x) 3a crenensiMu x — x.
+o0

Jlyist TOBLIBLHOTO CTENEHEBOrO Py Z an(x — xp)" doro cyma f(x) e dyn-

n=0
KIII€I0, BUBHAYECHOIO Ha 1HTepBaJii 3012KHOCTI 1, MOXKJIMBO, B OJITHOMY abO0 JIBOX Oro

KiHIsIX, sIKIMO iHTepBas ckinvyennuii. [loganns f(x) y ckinyennomy Buji uepes
eJleMeHTapHl ab0 HeeJileMeHTapHI (DYHKIIT € pe3yabTaToM 3adayi nidcymysarHs
pady.

ObepHEeHOIO /10 BUINEHABECHOI € 3ajiada BlJIIYKAHHS 38 3a/]aHOI0 (PYHKIIEIO
f(z) crenenesoro psmy, as sxoro f(z) e fioro cymoro. Taka 3a/1aua Ha3UBAETHC
3adavero po3suHeHHs Pynruii 6 cmenenesuli pad, a 1po camy (QyHKIIO
f(x), nnst kol icHye creneneBuii psijt, 301KHMI HA MHOXKIHI X, KAXKyTh, 1110 BOHA
PO3BUBAETHCA B CTETIEHEBUH P Ha I[1if MHOXKHWHI.

Teopema 1. Axwo dynruirto f(x) moocna 300pasumu 6 0KoAL MOUKU T
cymoro cmenenesozo pady, mo uet pad edunut 1 € padom Tetinopa ors Pynrusi
f(x) 6 mouui xy.

QyHKIIO, MO 3aJI0BOJILHAE YMOBH TEOPEMH, HA3WBAIOTH GHAALMUYHONO B
TOUI To. AHAMITHYHA B TOUIl Xy PYHKINS Mae B JIEIKOMY OKOJI T ITOXITHI BCIiX
nopsijikis. ObepHeHe TBep/pKeHHsi Henpasuibhe, 60 psij Teisiopa dyukuii f(x)
He 3aBXK/H 30ira€Thes J10 1i€l »K PYHKIIII.

3’sicyeMo Terep yMOBM, SIKHME MOBHHHA 3aJ0BOJIbHsITH GyHKIs f(x) s
Toro, o0 11 MoyKHa, OyJI0 300pas3uTu psgoM Teisopa, ToOTO, 100 BUKOHYBAJIACH

PIBHICTD
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Host dynkmitl f(x) moxkna samucatu dhopmyny Teiimopa y Burisi

f(ZU) = Pn(l',ZEo) =+ Rn—i—l(xaxO)a

" fR)
ne P,(z,z0) = ka—('xo)(x — x0)F — mmorounen Teiinopa, a Ryy1(z,z0) —
k=0 '

3aJINIIKOBUI esleMeHT qopmyan Teitgopa, skl MOXKHa 3amucaTu abo y ¢opmi

IIeano
Ryi(z,20) = o ((x — 20)")
abo y ¢opwmi Jlarpanxa

FO (o + 0(z — x0))
(n+1)!

RnJrl(x):UO) - (I - xO)n—Ha 0<0< 17

abo y ¢opwmi Korri

SO (2 + 0(x — x0))
n!

Ryi1(z,x0) = (1—60)"(x —x0)"*, 0<0<1,

abo y ¢opwmi [lneminnxa-Pora

FOHD (20 4+ 0(z — x0))

ol (1—=0)""P(x—z¢)"t, 0<O <1, p>0,

Rn-l—l(xv ZU()) -

abo B iHTerpaJibHiit (popmi

Rua(r.zp) = - / (2 — £ f D t)dt.

Lo

[Tepeiimoniu B dpopmyiii Teitsiopa jio rpanuiii npu n — +00 MaEMO

+00 (k)
f(z) = Z fk—('ﬂ?o) (x — z0)* + n1—1>I—Poo Ryi1(x, p).
k=0 '

Teopema 2. /s mozo, wob gynruis f(x) 6yaa cymoro ceozo pady Tetdnropa
Ha G020 tHmepsant 301cHocmi, Heobxiono 1 docmammvo, wob oaa do6LALHOZ0

x € (rg — R;xo + R) sukonysanacsy pishicmo

n1—1>I—iI—100 Rn+1(x, CCQ) = 0.

Oueu/ro, 110 K10 GyHKIIA f(2) HECKIHUEHHY KITBKICTH Pas3iB audepeHti-

fiopaa Ha inTepBasi (rg— R; xo+ R), taicaye M > 0 rake, mo g n = 0,1,2,. ..
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i gzt nosinbHoro x € (zg — R;xo + R) Bukonyerscst nepisuicts | f(z)| < M,

TO I[LOI'O JIOCTATHLO JIJIsd po3BuHEeHHs (DyHKIT B psiji Teitaopa.
Aximo xg = 0, To psij Teitiopa HazuBaeTbest psdom Makaopera i To]ii

0 £(n)
) = 210

n!

Haeemo posBuneHHs JessKuX ejeMeHTapaux GyHKIH B psau MakiopeHa:
+00 2

1)exzzo%:1+%+%+...+g+..., reR,
2)Sin$=§<1)n%=$ﬁ—j+...+(1)n%+..., r € R,
3)Cosx+i.§(—1)”(§:;!1—2—?+Z—?+...+(—1)”(;Z;!+..., r € R,
4) (142)% = 1+§a<o¢_1)"'ﬁ|’ lazntl) n_ 1+%+—O‘(O‘ ; QL
— ! ! !
+...—|—&(a_1)'”ﬁ!.(&_ndl_l)a:”—k..., r € (—1;1),
5) ln(1+x)=+§(—1)”::11:x—%2+%3+...+%+..., re(—1;1],
n=0
6) arctgx = f(—l)”;;ill = x—%g-l-...—l— (—1)”;:”_:11 +..., z €R,
7)shx§%x+§—?+...+%+“., z € R,
8)Chx:ié:;!=1+z—?+i—j+...+(§$!+..., z € R.
- Bopasu

1. PozsunyTu B psiyt Maksiopena 3ajany dyukiio f(x) i sHaiitu fioro pajiyc

3012KHOCTI:
1) f(x) = e, 2) fz) = 3we”,
3) f(x) = e @, 4) f(z) = sindx,
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7) f(x) = sin 3z cos Tz,

Posdia II1. Cmenenesi padu

8) f(z) = x cos® 3w,

1 x
9)f(x):\?/r1£7 10)f(x):x+5
11) f(x) = x4—|—5x;—|—4’ 12) f(x) = arcsinz,
19) f(r) = s, 14) () = In (2 + V17 29),
15) f(z) = x* arctg z, 16) f(z) =1In 11_2’
17) f(z) = In (2 + 7z + 10), 18) f(x) = arctg 1;;;
19) f(z) = ln(12 — 1z + %), 20) f(z)=(1+2)In(1l+ x),
21) f(x) = 3+:13 22) f(x) = xarccosx — /1 — 22,
mt [T -1
/s go [,
0
25) f(x)=In((2 4+ 2)**) +In (2 — ), 26) f(x):ilnii +%arctgx,
27) f(x) = arctg® x; 28) f(z) =1n* (1 — x),
2 —2x+1 f
IO = g Vit

2. Possunyru dyukiito f(x) y psg Teitiopa B okosii Touku g i 3HaHTH fOT0

pajiiyc 3012KHOCTI:

1) f(z) =e", zg=—2,

3) f(.CE) = 3x7 Ty = 17

5) f(x) =cosz, g = %,
7) f(x) = arctgz, xo =1,

1
g)f(x):$2—5$1-|—67 0 )
W)= = ™
13) f(z) = sin’z, x %,

3. JloBecTn HACTYIIHI PIBHOCTI:

2) f(z) =V, g =1,
0 () = 5 w0 =2
6) f(x) =sinz, g = g,
8) f(x) zlnzjx, o =1,
10) f(z) = cos*z, 29 = —g,
12) f(z) =1In v ;3xx+3’ xo =1,
3 — 227 — 2z 1
14) f(z)=arctg sl rsooa =y
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+oo 2n—1

2 . nx 2n
1) cos :1:—1+n§::1(—1) (2n)!az , x€R,

14z X g2t
2) 1 =2 <1

1 X (2n — D
3) —— =14+ o, |z < 1,
)= i
4 /1 2 __ 1 _I-Q — 1 n—1 (2n 3)” 2n 1

oo a\" x" b
5) In (a4 b) = Inb+ 3 (~1)" (5) <
Ry 2”sinn:’11—7T

6) exsma:zz; . La"  zeR,

400 —
(—1)rg?nl T T
—t 1 cwelJ (-5 +km s k),
T —tgx)cosx +;(2n—1)!(2n+1) T U 5 Thmg +km

-3
SN—r
—

N keZ
= ¥ L/, . 1V/3
8) nEZO G :§<e + 2e 2COST>, r € R,
s gl 1
9) nE:O @) = §(Chm—|—shx), r € R,
T n+2 2
x x*+2z 1 9
10 = —(1—2")In(1 - 1
)Y arm = i T, <1

—_

3

11)§ i St g, zer
=—-"—=——=(1—-2)In(1 -z x
“~nn+1)(n+2) 4 2 2 ’ ’
+00 6
400 2"
4. Hexait f(x) = Z — Hosectu Gesnocepenno, mo f(x)- f(y) = f(x+y).
n!
n=0
+00 +0oo
5. dAxkmo ps Zan:c” Ma€ pajiyc 30ixkHOCTI Ry, a psajn anx” — paJiyc

n=0 n=0
30i2kHOCTI Ra, TO sikuit pajiiyc 30ikHOCTI OyJie y psijiiB:

+00 “+00

a) Z(an + b,)z", 0) Z anbpx™?
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+oo p2n+l
6. 3a o3HauEHHSM MAIOTH MICIe TaKi PO3BUHEHHS: Sin & = g (—1)"'——
(2n + 1)!
n=0
+00 2n
i cosx = g (—1) o)l Hosectn, mo Tojl Sinx - cos T = 5 sin 2.
n)!
n=0

7. Hexait f(x) e wneckinuenno judepeniiiiopnoro dynkiieo wa (a,b) i

If)(z)] < ¢, nen =0,1,2,... upu X € (a,b). Hosecru, mo dyukuisa f(x)
400

PO3BUBAETLCSA B CTCIICHEBUI P E an(x — x9)", xo € (a,b), akuii 36iraeThes

n=0
Ha intepsaii (a,b).

ITpuknanu po3B’sa3yBaHHS BOPaB

1.17. Tlepenumemo nouarkoBy dyukio f(x) y Buris

flz)=In((z +5)(z +2)) =In (10(1 + %) (1 + g)) _

:1n10—|—1n<1+§> +ln<1—|—g>.

Ckoprucraemoch poskiagoM dbyrkii In (1 + ) :

+00 n+1
In(l+z)= Z(—1)n§+ o v e (1)
n=0
Tou
ln(lﬂ)‘f(— Pt 1<t
5 —~ 57t (n+ 1) 5 ’
+0o0 n+1
x x
1(1 —)— —1) . —1<s<1
Orxe,
+00 ot +00 1
=1n 10 —-1)" " =

+00
(=" /1 L\ on
:1n10+zn+1 5n+1+2n+1 X !
n=0

Je —2 < x < 2, Tobro pajiyc 306i:KHOCTI oTpuMaHoro psjay R =2. »
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+00 n—1

1.27. Ockinbku arctgx = E (—1)”_1; T &
n —_
n=1

bynxuii f(x) = arctg? x cKopucTaEMOCA NPABUIOM MHOMKEHHS CTENeHeBUX PsIiB.

€ [—1,1], ro st poskIIaLy

Tomi
—+00 $2 n—1 —+0o0 ZE’
— 1 n—1 1 n— 1 _ "
n - x2k—1 " xZn—Qk—b—l
= B | Vo S i G . 3Bi
e e ;;( S gy Srhen
) :L,2n
n _= —]_ n— _=
¢ ;;( Vo § Y v g
n 1 1 1
— (—1 n—1,.2n _ R
(=)™ e ;;<%—4 2k—1—%)2n
B (—-1)”112“'223 1 1 B
N on “~\2k—1 2k—1-2n N
By YRS S VSOV SO S S
 2n 1-2n 3 3—2n 77 2n—3 3 2n—1 N

Gl MBS W SR
o 35 7 2m—=3 2n—-1/)"

+o00
—1)" 1 1
Orxe, arctg2x:E (=1) (1—i—§—|—...—l—2 1>x2”,iR:1paﬂiyc
n n —

n=1
3012KHOCT1 OTPUMAHOIO psijy. B

1.30. Hocaijumo, 9u MOXKHa OOUUCUTH IHTeIrpaJl / = B CKIHIYEHHOMY
0

BU I

/ 4 m = 07 n = 47 p=—3
—th) .
\ / _ 4 m+1 1 m+1 1
1 ¢ 0 p¢Z7 __¢Z7 +p___¢Z
n n 4
Omxe, 3a Teopemoro Hebuiena 3ajaHuil iHTErpal B CKIHIEHHOMY BUTJISI HE

OOYUCTIOETHCS.

Pozkiiajiemo mijinrerpajbuy (pyHKIIO B cTerneneBuit psiji. Toji oTpruMaemo:

A LIS
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+00 2nl 3 2n—1 +00
:”Z_l ol t :1+Z_12n—mt '

[aTerpytoun KpaifHi YaCTUHU CIIBBIJIHOIIEHHS, OTPUMYEMO, IO

/ — Dt Al LALER dt—x+z (2n — Dt
Vi :1 Q”n' 2mpl(dn + 1)

B sikoMy R = 1 — paxiyc 36ixkHO0CTi. B>

2.10. 3pobumo 3aminy x + g =t x=1t— g Toui

T 0
fr(t) = f(t — —) = cos’ (t — —) = sin 1.
2 2
[Tepersopumo dyukuito f*(t) i poskiajemo i1 B psij Maksiopena. Toui

1 — cos 275)2

1
f*(t):< 5 21(1—2C082t+00322t):

1 1 1 3 1 1
=1~ §COSQt+ S (1 + cosdt) = S §C082t—|— gcosélt.
Poskaa dyukiii B psajg Makjiopena MaTuMe BADJISL:

= 22 1= (4t)2"

:___Z 2n 471 1)t2n

OcraTouno orpuMyemo pospuHeHHsT GyHKIT B psij Teisiopa B OKO TOYKK

v

Ty = ——= BH
0 5 Ay

8

—_

7'('271
1—4”1( —)
=+ 2)",

OOIOJ
l\D

e xr eR. »

3.12. IIpoinTerpyemo Ha mpoMiKKy Bijt 0 10 2 IOCJIITOBHO CTEICHEBUI PsiT

+00
Z(n + 1)(n + 2)(n + 3)2" rpu pasu. Toml Ha BIAMOBIIHEX KPOKAX OTPUMAEMO
D ui:

+00

> (n+2)(n+3)z",

n=0
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+00

> (n+3)z"",

n=0

+oo
E : xn+3.
n=0
+00
:CS

Bpaxosytouu, mo —1 < x < 1, zanuiemo g "3 = ] . Tpudi npo-
—
n=0

JinpepeHIiioeMo 0O6mJIBl YaCTUHU OCTAHHBOI PIBHOCTI, 11100 OTPUMATH TIOYATKOBUI

crenenesuit psij. Toui

f(n—l—S)x"” A /_ 303 (1 —z)+2° 32 — 227
— \l-z) (1-2)2  (1-2)2’
+00
Z(n (4 ) = (62 — 62%)(1 — 2)? + 2(1 — x)(32% — 223) _
n=0 (1 - $)4
6z — 62° — 627 4 62° + 62° — 42> 6z — 627 4 227
N (1 —x)? I
+00
D (n+3)(n+2)(n+1)a" =
n=0
(6122 +62%)(1 —x)® +3(1 —x)*(6z — 62> +22°) 6
- (= oy NiEnE

[I1o it Tpeba OyJio jJ0BECTH.
3ayBaK1Mo, 1110 JIJIsI JOBEJICHHsI 1161 TOTOXKHOCTI, MOXKHA B3STH IIPaBy JaCTHU-

6
Hy(

1—)4 1 posunyTH 11 B psij; Makjopena. Tosi
—x

I 6(@ ot )

6<1+Z n+3) n)6<1+§<n+1>(n;23)(n+3>x”>

—6+Z n+1)(n+2 (n+3)x”:i(n+l)(n+2)(n+3)x”
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§ 3.3. 3acTocyBaHHSA CTeIlleHEBUX PS/IIB

Ha npakrumi pospunenns: pyHKIi y paau Teitjgopa HIMPOKO BUKOPUCTOBYE-
ThCsI TIPU PO3B’sI3yBaHHI 3319 MATEMATUIHOIO aHaJ i3y, 1TOB SI3aHUX 3 MOHATTSIM
yHKIII.

3a nonomoroio psjiB Teisiopa i MakjiopeHa MoXKHa BUBHAUUTHU (DYHKIIIT, 3HA-
XOJIs191 3HAUYEHHSI 1X 34, JIAaHUMU 3HAYEHHSIMU apryMeHTa a00 3HAUEHHSI apI'yMEeHTa,
3a 3aJIaHUMK 3HAUEHHAMH (DYHKINI 3 BIJIITOBIIHOIO TOUYHICTIO, JOCJIIXKYBATH 3a-
Jlany (PYHKIIO 1 HAaBITh BiJITBOpPIOBATU (DYHKIIIIO Ha OCHOBI 11 BJIACTUBOCTEIA.

1. O3navenHsa GyHryii. YKe HeoHOPA30BO HAIOJIONIIYBAJIOCH HA TOMY, IO
OCHOBHI ejieMeHTapHl (PYHKINT MOXKYTh OYTH O3HAUEHUMH SIK CyMU CTEIIEHEBHX

psiiiB. Hanpukiia,

“+00
1
= D", —l<ax<l1
1+x TLZ:%( ) T Y X 9
+00 p2ntl
SIN T — ;(—1) m, xr &€ R.

BayBarkKnMo, 110 Oy/Ib-sIKI# cTereHeBuit psiji, 301>KHMIT Ha, BU3SHAUEHI MHOXKWHI
X, BusHa4dae PpyHKIIO 3 00JIaCTIO BUSHAYEHHS HA, 1[I MHOXKMHI.

2. Obuucaenns 3navens dynryii. [lpu possunenni byukmii f(z) B pan
Teitsiopa 3a creneHsiMu T — a MOXKHa HAOJIMKEHO OOUMC/IIOBATH 3HAYCHHST (DYH-
KITil B TOYIN X, Jie T( HAJEXKUTH ioro objacTi 30ixKkHOCTi. B TakoMy BuIIaJKy B

pani Teitmopa 3aanumaroTh nepimx k eJeMeHTIB, a OCTaHHI BIIKHIAI0Th. A caMme,

+o0
gkio f(x) = Zan(x —a)" 1 TouKa T( HAJEKUTH 00JacTi 361KHOCTI psijty, TO
n=0
k
f(zg) =~ Z an(xg —a)".

n=0

k
Ornirka TOxubKY TaKOTO HAOJMKEHHsT, TOOTO orminKa | f(xg)— g an(xg —a)"|,

n=0
“+o00

3BOJIUTHCS JIO OIIHKU 3AJIUINIKY Psijly, TOOTO BEJIMIMHU g an(xg—a)"|.
n=k+1
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+0o0o
BayBaxkKuMo, 110 SKILO Pl E an(xg — a)" 3Hakocrauit, TO HOro MOKHA

n=k+1
HOPIBHATHU 3 I'€OMETPUUHOIO HpOorpeciero. AKIo psiji 3HAKO3MIHHUIN, TO BUKOPU-

CTOBYIOTH OIIHKY

+o00

Z an(xg—a)"| < ‘akﬂ(xo — a)kH‘ .
n=k+1

dAxmo f(xp) morpibHO 3HAlTH 13 HATEPE] 3aJIAHO0 TOYHICTIO, TO, OIMIHIOIYHN 3a-
JIMIIIOK PsijIy, BUBHAYAIOTh KLJIBKICTh €JIEMEHTIB YaCTUHHOI CYyMU, SKa, rapaHTyE
TaKy TOYHICTD.

3. ObuucaenHa 3Ha4eHDb apaymeHma 0as 3a0aH020 3HaAYEHHS HYH-
kuii. Braxaemo, mo dyukiis f(x) susnadena na muoxuui X 1 3ajaHe 4uciio
Yo = f(x0), ne xy — HeBigoMi uncaa 3 MHOKUHA X.

[ToTpibHO 3HANTH HEBIJIOMI 3HAUEHHS apryMeHTa, g 13 X, 1110 3aJI0BOJIbHSAIOTH
piBusinust Yo = f(xp).

dxmo yp € f(X) i dyukuig f(x) mae obepHeHy, TO iCHY€e €IUHE 3HAUCHHS
xg € X maxe, mo f(x9) = yo, npuuomy xg = f1(yo).

dxmo npunycruru, mo f~1(y) possusaerhes y crenenesuit pan i f(X) e miz-
MHOXKHHOIO 00J1acTi 3012KHOCTI I[HOI'O PsiJly, TO 3HAXOJKEHHSI XT( 3BOJUTHCS JI0
06UMCIIeH S 32 JIOMOMOTOI0 CTElIeHeBOro psjly 3Hadenus GyHkiii f~1(y) y Touni
Yo-

4. Bacmocysanns padie Tetinopa @ Maxaopena 0o obuuUCAEHHS 2Pa-
HuYb. KopucTyounch BiIOBIIHUM pO3BUHEHHAM (DYHKINN B psaau Teitmopa mpu
xr — xo abo MakJjiopena npu x — 0, MOXKHaA 00YHMCIIOBATHA IPAHUIN (DYHKIIT, 110
OB’ si3aHl 3 HEBU3HAUYEHICTIO BUJLY g

5. Bacmocysarnsa psadie Tetinopa do obuucaerns noxidnux. Poskias-
mu yuknio f(x) B psy Teiigopa B okosi Toukn xy 3 obactio 36ixkuocti X, e
xo € X, MOXKHA 3BOJIUTH BIIIYKAHHS TOXITHOT €T (DYHKIIT OY/Ib-SIKOr0 MOPAIKY

JIO BijyKaHHs 1oxijiHol psany Teitnopa el ¢pynknii B obsiacti 36i2kHO0CTI X.
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6. 3acmocysarnsa padis Tetinopa do obqucaerHs tHmeapanis. fAKIno

I £(n)
- Z f n('xO) (I’ o xo)n’
n=0 )

e xg € X1 [a,b] C X, 10

/ﬂmm:

a

_ Z n + 1 x0>n+1

7. 3acmocy6aHH.ﬂ padie Tetinopa do po3s’a3ysarHs pieHaHsb. Po3kiia-

%Xiu‘x“”x

b= f (g +1 ntl
B e e ]

nn GyHKil B psgiau Teitiopa B 6ararbox BUIAIKAX 3PYUHO BUKOPUCTOBYBATHU JIJIsI

pPO3B’si3yBaHHs (DYHKIOHAJILHUX Ta Ju(EpPeHIiaJlbHIX PIBHSIHD.

Bopasu

1. Hexai F(a,B,7.7) — ZM% te (@) = (Bl = (Mo = 1,

— (V)n

n=0

(@) =ala+1)-...-(a+n—=1), (Ba=pB+1)-...-(B+n—1), (V)0 =
yy+1) .- (y+n—=1), a,8,y €R, v#0,—1,—2,... — rinepreomMmerpuina

dynkmig. JlopecTn HACTYIIHI CIIBBIIHOIICHHSI:

1) zF (1,1,2, —x) = In (1 + x),
1 1
) 2xF | =, 1 ,§ 2) =1In —|—x7
272 1—x
113
F<§,§,§, )—arcsinx,
1 11 .,
— ——,—,sin"x | = cosx,
2 2 2
( = ):arctga:,

m,l,l, r)=(14+z)"

2. O6uncauTn 3 TounicTio 1o 107° 3a1ani 3HAYEHHS:

1) In2, 2) €2, 3) -, 4)
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7
5) In 3, 6) 1g 5, 7) 1g 5 8) In0, 8,

9) sin 16°, 10) cos 107, 11) tg8°, 12) ctg16°,

s 1

13) V18,  14) V1,3, 15) V82, 16) arctg 3,
1 3

17) arcsin 3 18) arccos g, 19) ch1, 20)shl,3.

(0

o 1
3. Kopucryouuck piBHicTIO — = arctg %, OOYMCUTH YUCTIO T 34 JOMOMO-

rofo psty st byHkiii arctg z 3 rounicrio g0 1074,
2
o T
4. [lpn gKuX 3HAYEHHAX T HAOJUKEHa PIBHICTb cOoST ~ 1 — — j1ae MOXuOKYy,

sika He nepesuiye 1072, 1073, 10747

5. Ilpu sgkux 3HaAUEHHSX T HAOJIMXKEHa PIBHICTH SIN X A T Ja€ MOXUOKY, sKa

e miepesumtye 1072, 10737

: . 1
6. Posp’azaru 3 Trounicrio g0 107 piBuanus tga = =.
1
7. Posp’szaru 3 Tounicrio o 1073 piBnsnns shax = =,
2
8. Pospunysmm GyHKIT B paj MakaopeHa, 3HAUTH TPAHUIIL:
r — arctgx et — cosx
1) lim ——————, 2) lim ———,
z—0 a3 =0 -

1 1 -
3) lim (:c —2%In (1 + —)), 4) lim Y
T

250 z0e?r —1 —cosa’
In(l+2z)+% —sinx 1
5) lim ( ) . , 6) lim (— — ctg? :1:),
z—0 arctg” x =0 \ 2
7) lim 2(tg:13—si5n:13) —:1:37 2) L VT arctg /T — x
z—0 X

=0 x(\3/8+x—2) ’

sin% —cos %

x (esm%7 —1In (2% + e))
9) lim ,10) lim —2 2

—0 tgxr —sinx o COS T

9. 3uaiiru noxijny k-ro nopsiiky Gyukuii f(x) B 3aganiii Touni g :

s

) Z?

) =2%", k=10, 29=0,
):cos?’x, k=09, a:oz—g,
)
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5) f<x>—$; k=5 a9 =—3

6) f(m):ln\/%zxz, =4, x9=0,

) J( )%;“Ti;?)k& 7o =0,

8) f(z) = 5$+%a , 2o =1,

9) f(z) = gy P k=9, zy=2,

10) f(z) = In (2* — 92 +20), k=4, x¢=2.

10. 3naiiTr HACTYITHI TPAHMIIL:
(n)
In (1 ’ (n)
1) lim <<M> ) : 2) lim ((arcsina:)3) :
z—0 T z—0

2\ (M) 9N\ ()
3) lim <<arctg:c> > | 0 lim <81n2x> |
x—0 x x—0 x

_ In(x+v1+ 2?) " , 1 14+2 (n)
5) lim , 6) lim In :
20 V1 22 r=>0\2z(1 —22) 11—z

11. O6uncanTu 3 Tounictio g0 1073 HacTymHi inTerpasm:

3 1

e’ dx sh
—d 2 —d
z &0 )/1+x4’ 3)/ z P

0

dx, 8)

o
(ST

1
z1%sin zdx, 9) / /x cos xdzx,
0

2
1/1\ 1 01
4) /Sil’ll‘de, 5) /\/Eemdx, 6) /a:ln(1+x2)dx,
0 0 0
1

0 0

In (14 z?) / dx /2
10) [ " gp, 11) | —— 12) [ /1 + 23da,
[ | "o )

5 “1 0
5 . 2 . t
13) /1 /1 + 22z, 14) /arCSIHJde’ 15) /arc gxdx’

X X
0 0 0

(SIS
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1 1 100
In (1
16)/9:xda:, 17)/lnxln(1—x)das, 18) /de,
x
0 0
/ h / h
19) /S—xd:ﬁ 20) /arctg:v2d9:, /C—xdx
x
0 0

12. Buaiitu dyukiio y = f(z), gka 3aJ0BOJbHsIE PIBHAHHSA Ty + ¥ = y i
pPO3BUBAETHC B s, Makjopena.

13. Buaiitu Gynkuito y = f(x), sika 3aj10B0JbHsi€ piBHsinnst y = In (1 + x) —
xy 1 po3BuBaeThCs B psiji Makjiopena.

14. 3uaiitu Gyukmio y = f(x), ska po3suBaeTbes B psiy Maksopena i 3a10-

BOJIBHSIE PIBHAHHS Ta TMOYATKOBI YMOBH:

)"+ Ay =0, f(0)=0, f(0)=A

)y —y=0, f(0)=1,

3) (1—a®)y" —bzy' —4y=0, f(0)=1, f(0)=0,
)ay —y—aisinz +1=0, f(0)=1.

X

sint
15. O6uncanTy 3HaYEHHA IHTETPAJIbHOTO CHHYCa, Six = / —— dt 3 TOUHICTIO

0
10 1074, gaxuo:
1

1)z =1, 2)1‘:5, 3)x =

’\ o] —

16. [osectu, mo rinepreomerpudna ¢yukuis F(o, 5,7, x), BusHauena y

BIIpaBi 1, € po3B’si3KOM JirpepeHIiaJbHOr0 PIBHSIHHS:

2(L=Ny" + (v = (a+B+ 1Ny — afy = 0.
ITpuknanum po3B’sa3yBaHHd BOPaB

2.16. OckljibKu
+oo
x?n—l—l

arctg r = Z(—l)”%—H,

n=0
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1
e x e [—1;1] i 3 € [—1;1], 10

JR—— 1
to — = —1)" .
a3 ;( ) Gn g

B ocranniit piBHOCTI clipaBa Mag€MO 3HAKOIIOUEPEXKHUI Psijl, TO MOXUOKY 00Un-

CJICHHA MO2KEMO OHiHI/ITI/I HaCTYIIHMM YMHOM

1 1
—= < .
Tk (3> ‘ (2k + 3)32k+3

Orxke, moxnOKa HAOJMAKEHOI PIBHOCTI

k
1 1
to — ~ —1)"
w83 ;0( ) Gn g

e niepesuitye 107° Tosi i TIIBKM TOM, KOIM

< 107°.
(2n 1 3)320+3
3BI 3,0 ! ! < !
Bl1JICY 3HAXOJINUMO O n = (@] = .

A PHINO, T » 9 399 T 177147 © 100000

Tomi
3
1 1 11 1 1
tg — ~ — 1)k — - _ _ _
arctg g &~ > S ks T3 3.5 53 7.9

k=0
= 0,666666 — 0,012346 + 0, 000823 — 0, 000065 = 0, 321745.

1 .
Orxe, arctg 3 ~ 0,321788 3 Touwnicrio g0 107°. »
7. Baysaxumo, o ¢yukuis f(r) = shz Busnauena i HenepepsHa Ha BCiii
MHOXKHMHI JIIHCHUX YKCEJ, IPUIOMY BOHA 3POCTA€ Ha BCiii 00J1acTi BU3HAUEHHH.
OrKe, BOHA Ha MHOXKUHI JIACHAX YUCET Ma€ ODEpPHEHY, sika 3HOBY € 3POCTal0I0I0

1 HerepepBHOIO Ha RR.

e’ —e "
2 )

sBijKu Maemo €2 —2ye® —1 = 0. Toxi = In (y + /92 + 1) — obepnena gynkiis

J0 y = shx.

SHaiijieMo obepHeny ¢yHKI0 0 shx. OTpuMaeMo piBHIHHS Y =

[Toxinna miel pyHkIil
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PO3BUBAETHLCA B paa MakaopeHa

por 3 EE R —1+Z P -1t

2nn!

3 pajiycom 30ikHocTi R = 1.

3BijcH

)M(2n — 1)t g2t —1)"@2n - DI o
e y+z 2] ) +1_y+z o1 (2n + n! 7

Toni mykaHuit po3B’s30K & € CyMOIO YUCJOBOTO PSITY

1 X (=D)"2n-1! 1
1 Z( )" ( i

2 2"(2n 4+ 1)n! 220t

n=1

Leit psiy € 3HaKOOUYEPEKHUM 1 HOTO OCTada OIIHIOETHCT HACTYITHUM CITIBBIJI-

HOIIIEHHAM:

(1) _ (2n+1) 1
ol = . .
2 21 (2n + 3)(n + 1)1 22743
3 yMOBH 3aJiadl Ma€Mo, 110

(2n + 1)!! 1 _ 1
201 (2n + 3)(n + 1) 22n+3 7 1000

[Tpu n =1 orpumyemo, 110
-3 3
4-5-20 1280

= 0,0023 > 0, 001.

IIpm n = 2 oTpumyemo, 1m0

1-3-5 15
23.7.6-27 43008

= 0,0003 < 0,001.

Orke, 3 Tounicrio 1o 1073 maemo, 1110

2
1 Qk—l” 1 1 1 3

:_+§: kk ) "5%+1 o 3 T =
2 — 2 2k+ )k! 22k+ 2 2-3-2 4-5-64

=0,5—0,0208 40,0023 = 0, 4815.

Tobro umncno 0,4815 € KopeneM piBHsIHHS shx = % 3 TounicTio 10 1073, B

8.4. Posknajgemo gpyskIii € 1 cosx B psaj MakiopeHa.

+00 (_1)nx2n

oo
ex—zx— COSZC—Z—
n!’ (2n)!
n=0

n=0
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Tomi
100 n.2n
1 — (="
1 —cosx . ngo (2n)!
lim = lim =
e=0e’ —1 —x  a=0 X
Om—l—x
n=
n.2n 2 4 _1)n$2n
I R T i i SR G i
= 1lim (2n)! — lim 2 4!2 75271)! _
z—0 1+$+2,+ -l— -l- —1—x z—0 %-l— ..+fl—!+
1 {172 x2n—2
5=t (=)
i 2 2n)! 1 »

n—2
=0 S+

2 + 2
9.4. Posrsinemo dyukiio f(r) = In ——— y psiy Makyoperna. Maemo
V1 — 222

2 1 2 a? 1 2
f@)=m2+a?) = Sm(1—-20%) =2+ (1+5) =5 (1- 2% =

+00 2n+2 +0 op+1,.2n+2
1 1 2
=In2+ E (=1" 3; - v )

Q”Jrl n:O n—+1
Toi
n n +00 5p n
f/(:l?) _ Z ( 1) (2n + 2) 2n+l + 1 2 +1(277/ + 2)x2 +1 _
— (n + 1)2n+1 2 & n+1
+00 2n+1 1 +00 5 omil
n—+ n+
_y e +5 0 2",
n=0 n=0
—+00 400
(2 1)x2"
}: n+) +3 2" (2n + 1)
n=0 n=0
= "2n+1)2n o, = 1 on—1
™ Z "+ Z2”+ (2n+ 1)2na™" -,
n=1 n=1
; X (—=1)"(2n + 1)2n(2n — 1) <%
V() = > 2?4y 2" (204 1)2n(2n — 1)z,
n=1 n=1
3-2-1

Omxe, f1V(0) = — 5 +22.3.2-1=3+4+24=21. »

2
T 11
11.17. Pozsknajiemo cos ) B paa Makiopena Ha BiIpi3Ky T € [ X } Tomi

4 2]
I2 +00 (_1)n$4n
COS — =

2 < 221(2n)!

n=
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Tomi

1 1
+00

cos %2 B (—1)rgpin—2
[ o= [

1 1 n=0
1 1

dx=§(4

e (=1)" 1
B nz:% (4n — 1)227(2n)! (24n—1 B

42n_
QZ 4n—1 45n(2

3 0CTaHHLOTO BHpa3y OAYUMO, IO Psi/l Z

+00 (_1>nx4n71 )
n— 1)227(2n)]

N N|=

4

— (=1)" 2
_nz_: (4n — 1)47(2n)! <42n B

42n . 2)
=2+2 )
i Z 4n — 1 )45 (2n)!

(-1 - 2)

4471

— (4n — 1)4>"(2n)!
JKHIAM, TOMY
] < -2 - 1
Tn :
(4n + 3)4°7+5(2n 4+ 2)! 1000
" B 44+ — 2 B B
pu n =1 maemo — A0 .41 — 176160768 — 0,000001 < 0,001.
5 cos%2 14
Orxe, s dr =2 —2 =2——=2-0,0046 = 1,9954.
x 45

1

InauBimyasbHI 3aBaanHsg 10 po3aiay 111

1. 3naiiTu obsacTb 30612KHOCTI CTENEHEBOIO PSIIY:

+

8

(=1)"
(3n+1)3"
n-+1
(3n +1)3
(z —6)"
(n + 3)27
(n —2)°
2n + 3
(-1t
2n

1)
3) Sz — 4,
5)

7) (z +3)™"

MMM LML

9) (x—2)*"

i
I

- (x+6)",

— (="
(n+1)5"

=1
+00 r—1 m
Z( )

)

99

€ 3HaKOoIIo4depe-

>
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1) i (56:371—1)28“ 12) f n +(ﬁﬁn?in+ 7
13) :f; (n+3()_1:1)(7;+3) Az +6)", 14) :ﬁ% (x4 4)",
) :ﬁ% 16) :i’fl (n 122)! (o)
i :i: ((3;;——5)12;1_: '8) :ﬁ (375__1)17;271 (z+3)",
19) :ij (222—_7;:);17 20) :ij (3n2f . (z —1)%",
2 :f; % 22) :ﬁ (42__1)17;271 (@ +2)",
23) iﬁ Az —2)%, 24) iﬁ Az — 4)%,
25) :ii: - ;5)”’ 26) :i? (n+ 2<)_131)(T:1 ryy L
27) infl Sz —2)", 28) i%
29) i o 133) Az +4)2H, 30) i <;n++1i5 L,
2. Buaiirn cymy pasy:

D = n<nn:1) 2) +Z nt 19)3(71 o)

3) Z% (n —i)l)x Y ; ni‘l;:l

) % n(nxj— D 8) i (1n_+mi)n’

i —
9) f : :::)n 1’ 10) > (n+:f)l(+z +2)’
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+00

11)Zn

(n+1)’

n=1
+oo

27) Zn

(n+1)

29) >

n=0

(n+ 1)z’

3. 3HaliTi CyMy CTENEeHEBOIO Psijiy:

+00

1) Y (n+5)",

n=1
+00

4) ) (n+2)2",

n=1
+00

7) Z(n + 4)x",
n=0
+00

n=2

+00
13) Z na"?,
n=2

3n
12) Z 3n’
= (n+ 1)z
o0 3:4)71
14) nz:% n+1
+00 n+1
x
16
) ; n+1)(n+2)’
n+3 +00 n—1
13) &
n=1 n
f n+3
20) :
o n(n+1)
o0 4n
! 22) Z 2n’
= (n+ 1)z
~ (1 —a%)"
24) ; n+1 "~
+00 n+4
x
26
) nz% (n+1)(n+2)
+00 4n—1
28) n$2n—2’
n=1
400 —
(1 _ 1.3)71 1
0 3
n=1
+o0 +00
2) Y (n+Da"t 3) Y (n+ 5,
B E
5) Y (n+4)2""t 6) > (n+2)a™,
oo oo
8) Z na™, 9) Z(n +3)a"
11) Y (n+ 1), 12) > na™,
K E
14) Z(n +1)z"?,  15) Z na®",
n=3 n=1

101
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+00

16) Y (n+2)a*, 17) Y (n+4)2"2  18) Y (n+2)a"?,
i i =

19) Y (n+2)z"2 200> (n+3)2™,  21) Y (n+ )™,
= = =

22) Y (n+3)2"® 23)> (n+ 12" 24) ) (n+4)a™,
= = =

25) > (n+ 122 26) ) (n+4)a"P, 27) Y (n+ )2,
2 = =

28) > (n+5)z"", 20) » (n+3)z™,  30) ) (n+5) "
n=0 n=0 n=3

4. Posknacru dyuknito f(x) B psan Makiopena i 3Hafitu 06jactTb 301KHOCTI

OTPUMaHOI'O CTCIIEHEBOI'O DALY

1) f(z) :ﬁ,
) J(@) = =

5) f(z) =In(1 — 2 — 627),

7) f(z) = 23:00ng —x,

0) f) =2 o

1) f0) = s
1$f@%=§§%7?

15) f(z) = In(1 + = — 627),
17) f(@) = ==

19) f(z) = In(1 — z — 122?),

21) f(z) = (3 +e7")%

arcsin

23) f(z) = 1,

X

2) f(z) = 2$Siﬂ2% —x,

1) f(z) = (z - 1)shu,

sin 3x

6) f(z) = " — cos 3z,
) f(r) = TOET

!
10) /@) ==

12) f(z) = V16 — bz,

14) f(z) = In(1 — z — 202?),

16) f(ﬂl') = (2 o el‘)Q’
18) f(z) = (x — 1) chu,

3
W) fe) =g
22) f(x) = (x — 1) sin bz,
1) f(r) = Son
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7 6
25) f(z) = D p——t 26) f(z) = 872z — 2
27) f(z) = V4 — 3z, 28) f(z) = av/27 — 2z,

29) f(x) =In(1+22 — 8%,  30) f(x) = In(1 4z — 122%).

5. Posknacru dyuxiio f(x) B psn Teitmopa 3a crenensiMu x — a i 3HaiTH

00J1aCcTh 3012KHOCTI OTPUMAHOI'O CTEIICHEBOI'O PSAJLY:

1)f($):W7_3327a:17 2) f(z) =2, a=-1,

3) f(:c):\/%igx, a=—1, 4) f(x) =Inz, a=1,

5) f(z) =In(6 — 4z + %), a =2, 6) f(r) = 3cos’z —sin*z, a =0,

_ 22 _ _ — ! -

7) f(z) = 2z cos 5 L a 0, 8) f(x) Nl a =3,
1

9) f(z) = R a=3, 10) f(z) = In(z* — 92 + 20), a =3,

11) f(z) = (z — 2)sin 3z, a =0, 12) f(z) =2%, a= -3,
6

13)f($):m7a:—3, 14) f(z) =V, a=2,

1 r+1
15)f(5'3):4—\/§7 a =4, 16)f(37):ma a= -1,
17) f(z) = (3+e™)?, a=0, 18) f(x) = Va2, a=—1,

19) f(z) :(1_—1@2, a=-3, 20) f(z) :Sin%, a=2,
o) f(a)=(14+2)m(242), a =1,  22) f(a) = % o= 2
1 2r+1
23) f(z) :lnm, a=—1, 24) f(x) = T =2,
25) f(x) =In(30 — 10z +2?), a="5, 26) f(z) = %, a=—2,
27) f(z) = %, a =0, 28) f(z) =sinz, a= —%,
29) f(x) = b 1 30) f(x)=2"—T2*—5x+4, a=-3.

6 — bx + 22’
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6. O6uncauTr HAOJMKEHO 13 33JIAHOI0 TOYHICTIO (v HACTYIHI 3HAYEHHS (DYyH-

KIT1i:

1) In4, o =0,001, 2) cos 10°, a = 0,0001,

4
3) 56 Q= 0,001, 4) arctg 0,2, = 0,0001,
5) Ve2, a = 0,001, 6) cos0,2, o =0,0001,

7) /1,06, a = 0,001, 8) V1029, a = 0,0001,

9) 2sin20°, a = 0,001, 10) V640, a = 0,0001,
11) V29, a = 0,001, 12) tg9°, a = 0,001,
13) In3, a = 0,0001, 14) V85, a = 0,0001,
15) cos 15°, a=0,0001,  16) %, a = 0,001

17) v/20, a = 0,001, 18) In 1,25, o = 0,001,
19) sin0,4, a = 0,001,  20) e, a = 0,00001,
21) \/% a = 0,0001, 22) V7, a = 0,01,

23) In0,7, a=0,0001,  24) ve, a = 0,001,
25) In5, o = 0, 0001, 26) In2, o = 0,001,
27) V68, a = 0,0001, 28) cos 16°, a = 0, 0001
29) In1,2, a =0,001 30) sin20°, o = 0,001

7. 3iHTerpyBaTu HaOJIUXKEHO 337341y Ko, B3IBIIM YOTHPHU MepI, BiIMIHHI

BiJI HyJIsI, €JIEMEHTU PO3BUHEHHs 11 PO3B'SI3KY B CTEIICHEBUN PsiJl:

1)y —xzsiny =0, y(1)=0, ¢'(1)= g,
2) y —zy=In(y+z), y(1) =0,
3y +xy+y=1 y(0)=1y(0)=0,

Hy' —ay +y=uxz y(0)=1y'(0)=0,
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5) y = 2x +cosy, y(0)=0,

6) y'+y=ay +e', y(0)=1, y(0)=0,
Ny +y =2y’ y(0)=2, y(0)=1,

8) y' +ay' +y ==, y(0)=0, y(0)=1,
9) ' =ycoszx+x, y(0)=1, 3 (0)=0,
10) 3 = arcsinz +z, y(0) = =,

2
11) y" = e¥siny’, y(r) =1, o/(7) ==,

T
/ 2
1
12) " =L 2 g1 =1. (1) =0
) i y(1) =1, (1) =0,
13) 3/ = 2cosx — xy?, y(0) =1,
14) y" = —2zy, y(0) =y'(0) =1,
15) y' = 2%y, y(0) =0, ¢'(0)=1,
1
1_ 2
17)yf = —2 41, y(0) =1,
Y
18) " = xyy’, y(0)=1, ¥(0)=1,
/
19) y"+—:y§, y(1) =1, ¢'(1) =0,
20) y' —zy' =y, y(0)=1, ¥'(0)=0,

DO
b—ﬂ
QQ\
_|_
&
<
[N}
|
()
Q
o
n
S
I
=
<
—~
()
=
I
\.H
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28) yf + 2zy* = 4y + €, y(0) =2,
29) (1+ %)y +y =0, y(0)=1, y'(0)=2,

30) (1 —a®)y" —day’ —2y =0, y(0) =4 (0) = 1.

8. O6uucuTn Bu3HadeHunit inrerpaJ 3 Tounicrio o = 0,001 :

je=)
—
j =)
[\
==}
w

=
—
o
IS
8
=
—
o
S
8
Nt
—
o
<Y
s

0 0 0
0,1 0,2 0.4
2 . 9 5T\ 2
4) [ sin (100z7)dz, 5) [ sin(25xz%)dx, 6) [ sin (7) dz,
0 0 0
1 0,5 0,2
7) /COSZL‘ dx, 8) /cos (42%)dw, 9) /cos (252%)dx,
0 0 0
0,5 1 15
10) / dr 11) / de 12) / e
V14 2% V16 + 2t /81 + 24’
01 , 0.2 04 .
] — e 1—e® 1—e 3
13) / ‘ de, 14) / ‘ dr, 15) / ‘ dx,
T T T
0 0 0
Mo (1 + %) 71 (1+2) 71 (1+2
— n —
16) / S S AT / 2 qe, 18) [ = *) g
T T T
0 0 0
15 y 2 ; 2,5 ;
T T T
19 , 20 2l) | s—,
)0 /27 + 23 )0/364+a:3 )0 V125 + 23
0.4 0,5 0,4
_a? 5 HA
22) [ e 4 dx, 23) [ sin (4x°)dx, 24) [ cos (?) dx,
0 0 0
2 ; 0,5 y 2,5 y
T T T
25 90 | o7) [ -2t
)0/ V256 + x4 )0/\3/1+x2 ) ) V625 + x4
1 0,5 0,1
28) / _dr 29) / % do 30) / cos (10022)dz.
0 8+t 0 | 0
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IIpuknanu po3B’sa3yBaHHs BOpaB g0 po3airy 111

1. 3najitn 0bsacTb 3012KHOCTI CTENEHEBOTO PsiJLy

S (=n"
HZ:; (n+2)In(n + 2)

(z+1)",

Po3w’a3anns. /I 3HaxojkeH s paJiiyca 3012KHOCTI CKOpUCTaegMOocsi (POpMy-

JIOO
R = lim |-
T—00 an+1
Orxe,
1\ __1\n+1
R — lim (—1) (—1) ‘_ ) n+3'ln(n+3)

roe ln+2)In(n+2) (n+3)In(n+3)|  eoon+2 In(n+2)

s 3HaxoJ/izKeHHs IpaHUIll JPpYroro JojaHKa CKOPUCTAaEMOCS MpaBujom JIo-

1 TAJIS:
In(z + 3) _ 1 1 o ox+2
lm ——= = ( : ):hm =1.
oo In(x +2) 2o \x 43 z+2 z—oo r + 3
|
Orxe, hmn+3 1Q(n_|_3):1,R:1

r=oon +2 In(n+ 2)
Takum unHOM, Psiji 301KHUI aOCOIOTHO 1 PIBHOMIPHO MPU BCIX T, IO 3a/10-

BOJIBHSIIOTH HepiBHicTh |2 + 1| < 1, Tob6T0 Ha mpomixky (—2;0).

Hocninmo 3061KHICTD Ha KiHIEX IpoMixKKy. Hexait x = —2. Maemo psn

(=" "N L
;(n+2)ln(n+2) (=2 _;(”+2)ln(n+2).

Onepxkann psi 3 TOJATHIMHU YI€HAMHA, JIIST JTOCTIIXKEHHsT Ha 3012KHICTEL SIKOTO

3aCTOCYEMO IHTerpaJibHy O3HaKy Kormri:

+00 +00
1 d(z + 2) +00
dr = — = = Inl 2 = .
/kx+mm@+z>x /Amx+m nln(z +2)] - = +oo
n=1 n=1

[urerpas po3bixKHUit, a oTxke i ;LOCJIimeBaHHﬁ YUCJIOBUN PsiJl PO3OIKHUIA.
(="
(n+2)In(n+2)

JKHUM 1 J1JIs1 HBOI'O BUKOHYIOTHCSI YMOBU 03HaKI/I JleiibHina:
1 1 1

a}l—>r<r>lo(n-|—2)ln(n—|—2) 0 (n—|—2)1n(n—|—2)>(n—l—3)ln(n+3)'

Hexait Temep x = 0. Maemo psn E Bin 3nakomouepe-
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Orxe, R =1, obnacrs 36ixkuocTi © € (—2;0].  »
n+4

x
2. 3HaiiTi cymy psity Z :
“—~ (n+1)(n+2)

Po3p’a3anns. 3uaiijemMo pajiyc 301KHOCTI psijly 38 (hOpMyII0io

an‘_. 1 1

= lim |—| =1 ; =
= lim et D12 nt2)nt3)

An+1
JocuijkyBanuit crenienesuii psiji piBHoMipHO 30ixkuuit upu x € (—1;1). Bee-

peJInHI MPOMIXKKY MOro MOXKHA noqﬂeHHo ;LchepeHuiIOBaTH Ta inTerpysaru. Ilo-

2 n+2 xn+2
aMoO HOro v BUTJISA I MAaE
8 Y 8 Zn—i— n+2) ’lzn+1)(n+2)
xn+4
TOI caMuil IPOMIXKOK 3012KHOCTI, 1110 1 psi . IIpojmdepennimo-
P i pAE%n+1)(n+2) posyucepeniy
€MO Horo jBivi:
— = "=14+x+2x A4 =
dxz(z(n+1)(n+2)> Z TrtE e l—x
n=0 n=0
[Tpoinrerpyemo jiBiui:
1 22 3 2+l
dr = —In(1 — C = —+ —+... ..+ C.
/1_xsc n(l—z)+ x+2+3+ +n+1+ +

[Tigcrapusmm x = 0, 3uaxogumo, 1o C' = 0. [arerpyemo 1me pas3, OTpruMaeMo:

—/ln(l—x)dx: —(zIn(l —2) —z—In(1l —2))+C =

x? x3 xn+2
A )
2 6 T T i Dm0

IIpu x = 0, maemo, mo C' = 0. Orxe,

+00 n+4

L 2
=z (—rIn(l —z)+z+In(l —x)) =
;(n+1)(n+2) ( ( ) ( )

— 3 _ 3 2 —_
=—2’In(l—z)+2z°+2°In(1—2z). »

400

3. BHaiiTu cymy CTeneHeBoro psijy Z(n + 4)2" 3
n=3

Po3p’a3zannda. [lanunii psji MOXKHa, 3alMcaT Tak

—+00 +00

Z(n +4)z" % = Z(n +6)2"

n=3 n=1



Ipuxaadu pose’asysanna enpas do poszdiay 111 109

: : : . a : n+6
Pajiiyc 30iknocTi 11poro psijty R = lim i ’ = lim ———— = 1. Ilpu
T—00 | Ap41 x%oon—|—6—}—1
|z| < 1 psiy 36iKHEI PIBHOMIPHO.
+00
[Tomamo psia, K cymy psjiiB Z(n +6)x Zn:b” Ty Z6x” 1 ko-

n=1
JKeH 3 STKUX TaKOXK Ma€ paJiiyc 3012KHOCTI piBHMiL 1. HpOlHTeryBaBHH/I MTOYJIEHHO

MepInii J0/ITaHOK, MaeMO

+00 +00 n
x x
/an”_ldaz:Zn——I—C:(:1:—1—332+:1:3+...+33”+...)+C: +C.
— —~ n l—x
ITpu = = 0, ogepxyemo, mo C' = 0, TobTO
+o0o T
/Z nz" ldx =
1—x
n=1
Hudepenriooun 00MABI YaCTUHA I1€] PIBHOCTI, OTPUMAEMO:
z e
(1—x)*
3HaieMo CyMy psy:
+0o0 +00 1
6 n—1 — 6 n—1 — . )
> 62" =6 o =6
n=1 n=1
Orxe,
400
1 6 7—6x
n+4)z" 3 = + = .
Z( ) 1—-2z)2 11—z (1—21)?
n=3
4 P dynio f(z) - M | na
. Poskmactn dynkiiio f(r) = ——— B pu aKJIOpeHa, 1 3HalTH
YHKIL 8+ 27 — 12 pAL p

00J1aCTh 3012KHOCT1 OTPUMAHOI'O CTEIICHEBOI'O PSIJTY.
Posp’sizanusi. Poskiajevo f(x) na npocti jgpobu, KOPUCTYIOUUCH METOIOM

HEBU3HATEHUX KOeMIIIEHTIB.

6 6 —6 A B

S+ —2 (- +2) (@-De+2) z-4 zt+2

Bunaxomumo, mo A = -1, B =1.
6 —1 1 1
O p— p— 1
e S or a2 w4 zi2 1- 1_




110 Posdia II1. Cmenenesi padu

Koxen 3 moiaHKiB € CyMOIO HECKIHYEHHOI CHa HOI TEOMETPHYHOI TPOrpecii,

SIKIIIO OJTHOYACHO BUKOHYETHCS E‘ <1 ra ’ — g’ < 1, Trobro |z| < 2. Toxi
400 +o00 400
6 1 /771 1 /—x\n1 1 1
e Iy e (= — . -1 n—l_) n—1
8+ 27 — 22 24(4) +§2(2) ;(MH T
npu |x| < 2.
6
[lpu x = —2 dyukuisa f(xr) = e He BU3HAUYEHA.
+oo 1 1
Ilpn x = 2 paAn z% (4—n + (—1)"_127)2"_1 po36ixKHuii, 60
: S B 1 n—ll n—1 _ 1 L1 n—1
Jim o = Jim (5 + (<1 55) 2" = B 5 (5 + (<1
He 1CHYE.
6 <=1 1
_ n—1 n—1
OT}KG, m = Z <4_n + (—1) 2—n>£IJ npu ‘I" < 2. >

n=0
4. Posknacrn dyukuito f(x) = xv27 — 2z B psjy Makjopena 1 3HaifTn

00J1acTh 3012KHOCTI OTPUMAHOIO CTEIIEHEBOI'O PSILY.

2 1
Posp’azanug. f(r) = xv27 — 22 = 3:6(1 — —$> .

27
2 1
Oynknito g(x) = (1 + (—2—3;)) * posksiazieMo B psjl Makjopena, CKOpUCTaB-
HIUCh (POPMYJIOIO
+o0o
—1 — 1
— n!
20 \ L +001(1_1).“.(1_n+1) 2\ 7
(1 __) _ 3.3 3 ng_ n(_)
gla) = (1+(~37 2 nl o5
Tomi
X3 iE-1)-... E-n+1) 2\"
f(.iE) :3x+z 3\3 — 3 xn+1(_ )n(_) _
—~ 3n=1n| 27
2 «X2-5-8-...-(3n—4)/ 2\
— 3 _ 2.2 <_> n+1_1n:
T +n§:; 311 ] ) @
2 5, R2-5-8-...-(3n—4) 2\ .,
B D e G
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27 . . . : : .
upu |z| < o Ockinbky (DyHKIS BU3HAYEHA 1 HA KIHISX HMPOMIXKKY, TO JIOCJII-

JIIMO TIOBEJIIHKY OTPUMAHOTO Py B MUX ToUKax. JlocTaTHBO JOCIITUTH TiTbKH

§2-5-8-...-(3n—4)(£)nxn+1
—~ 3n—1.pl 27 '
27
Hpnx—? MAa€EMO PsiJT
§2-5-8-...-(3n—4)(3>n<§>n+1_§2-5-8-...-(3n—4)<§)_
—~ S 27/ \ 2 -~ S 2/
- - (3n — 4)
Z 3”4 n' ’

n=2
SIKAH JTOCJIIPKYEMO Ha 301>KHICTH 3a 03HaKoi0 Paabe:

) an,
lim n( — 1> =

pan

, 5-8-...-(3n—4) 3=t (n 4 1)
= lim n( : — 1) =
200 3n=4. nl 5-8...-(3n—4)3(n+1) —4)
1 — 1 4
= lim n(M—Q = lim n3n+3 Sn =—->1.
L—00 3n —1 T—00 3n —1 3
Orxe, psisi PO3OIKHMIA.
27
[Tpu x = 5 OTPUMYEMO Psi/i
§2-5-8-...-(3n—4) <g)n(§)n+1(_1)n+1 B
—~ 3n=1.nl 27/ \ 2 N
400

B 5-8-...-(3n—4) ntl
B 3n=4.nl (=)™

n=2

Leit psii abcosoTHO 301XKHUI Ha OCHOBI MOIEPEHLOIO JocaipKerHss. OTxe,

B B =258 (3n—4) 2\ .,
f(z) = av27 — 2z = 33:—2—79:—2 3n—1 . (2_7>ZL‘

n—

27
npu |z| < - >

5. Poskmactu dyukiio f(z) = — B psan Teitnopa 3a crenensivu x+2 1 3HalTH
x

00J1aCTh 3012KHOCT1 OTPUMAHOI'O CTEIICHEBOI'O PSIJLY.
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Po3B’a3aHH4.

2 2 —1
oW T2
Oyukiio f(xr) MOXKHA PO3MIAIATH K CYMY HECKIHUCHHO CIAJHOI T€OMETPUTHOL
x4+ 2
nporpecii 13 3HaMEHHUKOM ¢ = ; 1 epium 4jieHom by = —1 npu ymoBi, 110
T+ 2
‘ 5 ’ < 1, mobro |z + 2| < 2.
Orxe,
2 rH2\n1 X —1 -
S=Y () =Y gt
n=1 n=1
npu x € (—4;0).
2
Oynukmisi f(x) = — BusHaueHa npuw x = —4, TOMY JOCJIUMO MOBEJIIHKY
x
OTPUMAHOIO PSJIy B I TOYII.
+00 1 +00 1 +00
o n—1 __ o n—1 __ n
D D ) D0
n=1 n=1 n=1
Psi posbixkunii. Orxe,
2 = -1 -
E:ZQn—l(x_FQ) ’ >
n=1

5. Poskmactn dywkiio f(x)=(1+xz)In(2+x) B pag Teitnopa 3a crenensimu
x + 1 1 3HaiTH 06JaCTh 3012KHOCTI OTPUMAHOTO CTEIIEHEBOI'O PSIIY.
Posp’gzanns. f(z) = (1+z)In(2+z) = (14 z)In(l + (1 4 z)).
Bukopucraemo dpopmyiry
+00 -1
—1)n1yn
n(14+=3 U

n
n=1

npu —1 < t < 1 juist possunenns B psy byukuii y = In(1 + (1 + x)) npu

—2 < x <0, gkuit momaoKIMO Ha (1 4 7). OTKe,

(14+2)In(2+2x) = i (_17)71_1(1 +z)" e

6. ObuncanTy HAOIMXKEHO 13 3a1aH0t0 TouHicTioO v = 0, 001 3navenus HyHKITT

In 2.
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Po3p’a3annsa. MoxHa ckopucTaTucs po3BUHEHHSIM B psiji Makiopena ¢yH-
Kiil y = Inz 3a creneHsamu x.

o
1 1 f— —_ — _ — o .. _—_—
n(l+z)==x 2—|—3 4+ + - +

1'2 3 4 (_1)n—1 n

nmpu x € (—1;1). Oxnak neit psj 30iracThest Jy2Ke MOBLILHO, TOMY Jijisi 00UNC/IeHD

3HAYEHb JIOrapUQPMIB HATYPAJILHOIO YUCIa BUKOPUCTOBYEMO (DOPMYILY

1 1 1
1 1) =1 2( )
nim+l) =m+ 2 St s Y G s Dam e e

1

m(2n+ 1)(2m + 1)27
B namomy Bunasiky m = 1, Tomy JJjisi ojiep:KaHHsI HaOJIMKEHOTO 3HATEHHSI

n-ii 3aJUIIOK Py B MpaBiilt yacTuri piBHOCTI R, <

In 2 i3 3a/1aHO0I0 TOYHICTIO PO3B SIZKEMO HEPIBHICTH

1 1 1
= < .
1-2n+1)(2-1+1)2  (2n+1)32 1000

Inemo musixom miznbopy. Ilpu n = 2 maemo

1 1 1

= >
5.3 5-81 1000’

a 1pu N = 3 OTPUMAEMO

11 _ 1
7-36 7.722 T 1000

OtxKe, JIJIsT TOCSATHEHHS MOTPIOHOT TOYHOCTI JIOCTATHLO B3ATH N = 3. OTKe,

1 1 1
n2=In(l+1)~nl 2( ):
n2 =+~ 2 o s e T i)y
—2(1+ L 1 )~06919o >
~"\3 "3.3 "5.35/) 7 '

7. Binrerpysaru nabanxeno sagady Komi 2y — (z +y)y = €%, y(0) = 2,
B3¢IBIIIM YOTUPHU IEPIIi, BIAMIHHI BiJ| HyJIsl, €IeMEHTH PO3BUHEHH: 11 pO3B’si3Ky B
CTCIICHEeBUU PsiI.

Pozp’a3anus. Hexaii dyukiis y = y(x) € pos3s’s3kom 3aaqi Kormi i gomy-

CKa€ pO3BHHEHH: B psaJi Teitjopa B okosi Touku g = 0.

y=ao+a(x —x0) +as(x —20)° + ... Fan(x —x0)" +... =
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= ag+a1x +asx’ + ... Fax"+ .. ..

Koedinientun psay suaiimemo nacrynauM aunom: ag = y(0) = 2 3HAXOIUMO

3 mogaTkoBol ymoBu. a; = y'(0), 3HaxoMMoO, TijCTaB/sIi0un B piBHAHHA T = 0,

y = y(0) = 2. Orpumaemo 2y (0) — (0+2)2 =€, ag = /(0) = g [Tpoaude-

pennioemo nodarkose pisusuns: 2y — (1 + )y — (z + y)y' = €*. IigcraBumo

5 13
y msoro z = 0, y = y(0) = 2, ¥ = ¢/(0) = 7 Bnaiigemo, mo y"(0) = >
/!
. y"(0) 13
Tomi as = TR Judepentiroodn momnepeiie piBHIHHS 1 MiICTaBISIOYN
' 89
B uporo = = 0, y = y(0), v = ¢/(0), v = y"(0), smaitnemo, mo 3" (0) = R i
: : y"(0) 89
BIJIMIOBITHO a3 = T Mu BkKe MaeMO YOTUpH Hepii BIAMIHHI Bl HyJIst
Koedimieatn. OTxke,
54 5 N 13 , L8 89 3
= —r+ —x
TETE T Tyt
€ HaMOMMKYINM PO3B’sI3KOM 3aaH0l 3aga4l Ko,  »
0,5
8. O6unc/IUTH BU3HAYCHU 1HTErpaJl / 3 TounicTio o = 0, 001.
V1 + 22

Posp’a3annsga. Ckopucraemocs pOSBI/IHeHHHM B psijt dbyskiii (1 + x)™.

+00
. mm—1)-...-(m—n+1) . .
(I+a)"=1+) o ", xe(—=1;1).
Orxke
1 | 1 (=1 -1)
- 1+x2_3:1+(——)x2+3 3 i
V14 a? ( ) 3 2
11 1 1/ 1 1 1
—2(—s—1)(—5—2) —z2(=s—1)(=5—2)-...- (—5—n+1)
3(—3 2 6 33 3 3 2n
+ 3] r+...+ " T+

[Tpoinrerpyemo orpumanuii psiji B Mexkax Bij 0 Jjio 5 noujieHHo. Marumemo
0,5 0,5 0,5 0,5

1 [, 1-4 [,
/m /d:v—g/xda:+232/xda:+
0 0 0 0

0,5

+(—1)”1-4-7-...-(3n—2)/

22 dr + .. =

3mn!
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f(—l)”1-4-7-...~(3n—2) 1
3nn] (2n 4 1)220+1

+....
n=1

Orpumanuit psij € psigom Jleitbuima, ToMy #Oro n-mii 3ajJuIinoK 3a MO-

JIyJIeM MEHINNI BiJ MOJIYJsl IIepIIOro CBOTO djeHa. Po3B’sa»kKeMo HepiBHICTDH
(=1)"1-4-7-...-(3n—2) - 1
3"n! 1000°

OTPUMYEMO

[Tigemo musixom mijgoopy. Ilpu n = 2

1-4 1 1 1 1

= >
32.2 5 25 720" 1000’

a 1pu n = 3 MaeMo
1-4.-7 1 1 1 1

< .
33.31 7 27 4374 1000

Towmy B3siBINIM N = 2 JiCTAEMO

0,5
111 1-4 11 2.92.10—10+1 1
/ = —3 0—10+ :35 = 0,4875. »
N 9 3323 32.2 5 25 32.5.924 720
0




PO31JI IV. Crenenesni pgan 3 KOMIJIEKCHIMN

qncijiaMm

§4.1. 306i>KHI TTOCJIIOBHOCTI i PAI KOMIIJIEKCHUX YHCEJI

Bynemo posriasgarn mmoscuny xomnaekcrnur wucea C = {x + iy
x,y € R}, B skiii 3aj1a10 jiBi onepani:

1) JIoJlTaBaHHS KOMIIJIEKCHUX YHCEJT
(x1 + iy1) + (22 + dy2) = (x1 + x2) + i(y1 + ¥2);

2) MHOXKEHHST KOMIUIEKCHUX THCeIT

(x1 + iy1) (22 + iy2) = (x122 — Y1y2) + i(T1Y2 + T2y1).

Haam kommiekcre ancio 3 maoxkunn C Oygemo mosnagar depes z, TOOTO
2z = x +1y. Yucao x Ha3MBAETbCs JICHOIO YACTUHOIO YUCJIA, 2 1 IO3HAYAETHCS
xr = Rez, a y — yaBHOIO 9acTUHOIO 1 TO3HAYAETHCA Yy = Im 2.

BayBaknuMo, 1110 Mixk esiemernTamu MHOKUHN C 1 TOUKaMU MPSIMOKYTHOI JieKap-
TOBOI CUCTEMHU KOOPJIMHAT MOXKHA BCTAHOBUTH B3A€MHOOTHO3HAYHY BiJIOBITHICTD,
pu sIKiii KoKHOMY KOoMIIeKcHOMY uncity x + iy € C Bignosigae Touka M (x;y).
[Ipu npomy MuOkuHa R 306pazkaerses Biccio abenuce (jiificHa Bich), a MHOXKMHA,
BCIX KOMILIEKCHUX THCEJ BUJTY 1y — Biccio opauHar (ysBHa Bick). [Lnomuty, Toukn
SIKOI 300paXkaloTh KOMILJIEKCHI YKcCJia, Ha3UBAIOTh KOMNAEKCHON NAOULUHOTO.

Muoxkuna C 3a aHaJOTI€0 10 MHOXKHUHU JIIHCHUX YUCEJT JOMOBHIOETHCSA CHM-

BOJIOM 0O, SAKHI HA3UBAETHLCHA HEBAACHUM (HECKIHYEHHUM) KOMNAEKCHUM
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YUCAOM, & TOUKA CKYITIEHHS TOUOK, B AKiil X0U OJ[Ha 3 KOOPJAWHAT piBHA +00 UH
—00, HAa3UBAETLCA HECKIHYEHHO 6100a.aeH0t0 moukoro. KoMmIiiekcHa miomnm-
Ha, JIO SIKOT JI0DaBJ/IeHa HECKIHYEHHO BljJlaJieHa TOUYKA, HA3UBAETHCS PO3UIUPEHOIO
KOMNAEKCHOIO TAOULUHOIO.
KowmruiekcHe 4ucio z = x + 1y MOXKHa 300pa3suTu BEKTOPOM 3 MMOYATKOM Yy
rouri O(0;0) i xiamem B Toumi M (z;y). Hosxuny Bexktopa OM Ha3uBaroTh
. 4
MOOYAEM KOMNAEKCHO20 YUCAA 1 TO3HATAIOTE |z|, TobTO myist OM maemo, 110
|z| = /2?2 + 2.
1JICTaHb MIXK JIBOMa TOYKAMHU KOMIIJIEKCHOI TIJIOTIUHY 1 MOKHa BU3HA-
Bincra oMa TOYKa OMILJIEKCHOI I1JIO 21 1 Zo MOXKHa BHU3HA

IUTH 38 (POPMYJIOO

d(z1,20) = |21 — 22| = /(21 — 22)2 + (11 — 12)2

Kyt mixk gomaraum mHampsmom oci Oz 1 Bekropom OM 3 koopunaramu (x, y)
Ha3WBAETHCA AP2YMEHINOM KOMNAEKCHO20 HUCAA Z = X + 1Y 1 MTO3HATAIOTDH
Argz. dkmo z # 0, To aprymMeHT BU3HAYAETHCS 3 TOUYHICTIO 110 JojaHKa 27k,
k € Z, 1 3 1€l MHOXHUHUA 4YHCeJ TUILKK OJiHEe 3aJ0BOJIbHSIE HEPIBHICTD
—m < Argz < . loro Ha3sMBAIOTh 20408HUM 3HAYEHHAM GP2YMEHA
KOMNAEKCHO20 “UCAG Z 1 TIO3HAYAIOTH ¢ = argz. B Takomy BUIIAJKY JJIsd

z # (0 MOXKEeMO 3aIuCaTH, 110

arctg —, sakio x> 0,
Y

arctg = +m, gkmo x <0, y >0,
x

aurctgg —m, gxkmo z < 0, y <O.

)
T
—, sakio y > 0,
V Bunajky, koan z 20, £ =0, 10 o = { 2
7
—3 akio y < 0.

\
Hnst z=0 (|z| =0) i ayst 2 = 00 apryMeHTH HeBU3HAUEH.
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Hucno x — iy Ha3UBAETHCS CNPAHCEHUM JTO TACIA 2 = T+1Y 1 TOZHATAETHCS
Z. dkmo z #0, 1o argz = —argz. dkmo z =z, x <0, To argz = arg z = 7.

Popma KOMILIEKCHOI'O YUCJIa, 2 = & + 1Y HA3UBAETHCS a.a2ebpaiuroro gdop-
MO10 NodarHs, 3amic z = |z|(cos a + isin a) HABWBAETHCA MPULOHOMEMPU-
Y1010 POopMO10 NOJaHHA KOMILJIEKCHOIO TUCJIA.

3 BuIlleHABEICHNX MIpKYBaHb BHUILIMBAE, 110 B TPUTOHOMETPUUHIN (dopmi He-
MOXKJIMBO TojiaTh uncja z = 01 2 = 00.

OKxoA0OM MOUKY 2y HA KOMILIEKCHIN IJIOIIUMHI HA3UBAETHCA OY/b-siKUil Bi/I-
KPUTHUI KPYT 3 TEHTPOM B TOUII 2). €-0KOAOM TMOYKY Z) HA3UBAETHCS BiJ-
KPUTUIT KPYT 3 IEHTPOM B TOYI Zo 1 pajiycoM &, ToOTO MHOXKHMHA TOYOK {z :
|z — 20| < €}. Oxonom meckinuenHo 6i00aneHoi MOUKU OO HASUBAETHCS
30BHIIIHICTD OY/Ib-sIKOTO KpyTa 3 IeHTpoM B Touli 2 = 0. R-0kK0a0mM mouku oo
HA3MBAETHCsI 30BHIMIHICTH Kpyra 3 meHTpom y Touli z = 0 1 pajgiycom R, 106TO
MHOXKHHA TOYOK {2z : |z| > R}.

BijjobpaskeHHsi, sike KO>KHOMY HaTypPaJibHOMY YKUCJIY CTaBUTH Y BIAOBIJIHICTH
KOMILJIEKCHE YUCJIO, HA3UBAETHCS TOCAL008HICTNIO KOMNAEKCHUTL YUCEA 1 110-
3HAYAETHCA {2, }.

[Tocijosricts {z,} HasuBaeTbCs obMmedHceroro, sikio (M > 0), wo s
JoBITBHOTO N € N BUKOHYETHCST HEPIBHICTD |2,| < M.

Pazom 3 nocmigosnicrio {z,} = {x, + iy,} posrisinemo jiBi mOCiTOBHOCTI
piiicaux uucest {x,} 1 {y,}. Toui gociijkenns siacruBocreit {z,} MoxHa 3BecTH
1o gocrikenns suactusocreit {x,} i {y,}.

Teopema 1. Iocridosnicmov komnaexcnux wucea {z,} obmescena modi i
miavku modi, koau obmesicenumu € nocaidosnocmi {x,} ma {y,}.

KowmriiekcHe 9nesio ¢ Ha3WBaeThesl 2PaHULer0 nocaidosnocmi {z,}, sKio
(Ve > 0)(3N(e) € N)(¥n > N(¢)) : {|zn | < g}.

Ao ¢ — rpaHulg mocioBHOCTI {2, }, To 3amucyors lim z, = ¢ abo z, — ¢
n—-+00

npu n — +00. B takomy Bumajky mocsaiioBHiCTb {2, } HA3UBAETHCS 361HCHOMO.
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[TocrigosricTs {z,} HazuBaeTHCS GYHOAMEHMAABHOW STKITIO
(Ve > 0)(3N(e) € N)(¥n > N(¢))(¥p € N) : {\zn N g}.

Kpumepiti Kowsi 36i91crocmi nocaidosHocmsi. /s mozo, w06 nocaidos-
nicmo {z,} 0yaa 36iocnor0, neobriono i docmammvo, wob 6ona oyaa Gyrndamen-
MAAbHON.

Teopema Boabiiano-Beiiepmirpaca. 3 kootchoi oomecernoi nocaidosrnocmsi
MOHCHA BUNLAUMY 3011CHY NIONOCAIIOBHICD.

[ToctioBHiCTh KOMIUTEKCHUX 1Hces {z,} Mae HECKIHICHHY TPAHHUINO, SIKITIO
(VM > 0)(3N(s) € N)(Vn > N(¢)) : {\zny > M}.

Y TakoMmy BHIQJIKY 3alucyoTh lim z, = oo.
n—-+00
Tojui 3 meopemu bouibiiano-Beiiepiiirpaca BuiimBae HacTynuuit daxr: 3
OYydo-AK0i NOCAIO0BHOCTNT  KOMNACKCHULT —YUCEA MONCHAG  SUILAUMU  30101CHY
nidnocaidosHicmo.

Hexaii {z,} — nocminoBuicts Kommiekcaux wuces. [1obymyeMo mocioBHicT

n +00
{S.}, ne S, = g 2. Toni pan g 2, Ha3UBAETHLCSA PAOOM 3 KOMNAECKCHUMU
k=1 n=1

eaemermamu, a S, HA3UBAETHCA YACTNUHHONW CYMOI THOTO Piy.
3ayBaXKuUMo, 1110 Ha, 1[I PsIJIA TEPEHOCUTHCS BCS TEPMIHOJIOTISA, siKa, BIJITHOCUTHCST

JIO0 IUCJIOBAX PSJIIB 3 MIUACHUMU €JeMeHTaMMU.
+00
Hanpukiam, psi E Z, 30tocHul, FKIo icnye rpanung  lim S, = S, i

n—-+00
n=1

YUCJIO S Ha3UBACTHCA CYMOIO PAJY 3 KOMIIJICKCHUMU €JIEMCHTAaMU.
—+00

Teopema 2. Psd E Z, 3bteaemves modi 1T miavKy moodi, KoaAU 00HOUACHO

n=1
+00 +00
3bi2aromuca padu E Ty 1 E Yn-
n=1 n=1

+00
Kpumepiti Kowsi 36istcnocmi psady. Pad g 2 3012aemues modi © MIAbKU

) n=1
modi, Koau

(Ve > 0)(AN(e) € N)(Vn > N(¢))(Vp € N) : {|zn+1 Fo ot 2| < 5}.
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+00
Psin g Zp, HA3UBAETHCsST AOCOMOMHO 301HCHUM, SIKINO 30Ira€ThCs Psijl

n=1
—+00 —+00

E 12| Pan E 2, HA3UBAETLCS YMOBHO 3012CHUM, SIKIIO BiH caM 30iraeTnes,

+00 +00
a Pl g |2n| € posbikuum. fAKio 36iKHMI psij E |2n], TO 36ikHUM Oyjie psijL
n=1 n=1
+00 +00
g Zn. Pan g 2 = g Ty + 1 g Y, 30iraeThes abcoIIOTHO TOJI 1 TIILKA TO,
n=1 n=1 n=1
+00 +o0o

KOJIX aOCOJIFOTHO 3012KHUMU € PsiJIH E Ty 1 E Yn-

n=1 n=1
+00

3ayBaKnUMO, 1110 KOJIH PsiJL g 2, 30IraeThest abCOTFOTHO 1 Ma€e cymy S, TO Psi/,
n=1 . )
YTBOPEHUH 3 JJAHOTO MEePecTaHOBKOIO HOT0 eleMeHTIB, TaKOXK 301raeThcst abCoJTro-
THO 1 Ma€ Ty caMy CyMy.
+00
Teopema 3. Pad E Zn abCOMOMMHO 301206MbCA, AKULO BUKOHYEMBCA NPU-
) n=1
HATUMHL 00HA 3 HACMYNHUT YMOS:
1) (3N(e) € N)(IM > 0)(Jg : 0 < ¢ < 1) maki, wo daa dosiavrozo
n > N(g) suxonyemoca nepienicms |z,| < Mq",
. Zn+1
2) lim
n—-+4o00 Zn

3) (AN (e) € N)(Ja > 1) maxi, wo das dosiavnozo n > N(g) suronyemvcea

=q <1,

HEPLBHICTND
M
20| < o
z
4) lim n(l— ntl ) =a>1,
n—-4oo Zn

5) (AN(e) € N)(IM > 0)(Fa > 1) maxi, wo dasn dosiavuozo n > N(¢)

BUKOHYEMBCA HEPIBHICTND

1. 300pa3uTu Ha KOMIIJIEKCHIN TIJIONAHI HACTYITHI MHOXKUHU:
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1) {z: |Rez| = 1}, 2) },
z—1 0

{

20l <3}, 4 {1 ReZ7 =0},
{
{

{
5) {z: le—i+lz+il <4}, 6 Imz_1:0},
{

z: Jargz| <

o =

N

3)

N

z+1

7) 21 Re(z(1—1)) < \/E}

1 — Z T
L0 < <—}, 8
- argz—i—i 2 )

2. Josecrtn, 1Mo $KINO MOCTIIOBHOCTI {27(1”} i {z,(f)} 301kHI, TO 30LKHUME

A

Oy Ly Th 11OCJLJIOBHOCT] {zn + 22 } {zn }, —j IIPM YMOBI, 1m0 (Vn € N)
Zn
27(12) # 0, npuaomy
lim (200 + 2@y = lim 20+ lim 2@,
n—+00 n—-+00 n——+00
lim (20 22) = lim 2V lim 2@,
n—400 n—+00 n—-+400
(1) lim 27(11)
lim Zn _ notoo
n—+00 27(12) lim 27(12)
n—-+o00
3. 3HaiiTi rpaHuIll TOCJIIJTOBHOCTEI:
3nt—n—1
) i Sn=l
n——+00 ) 1+ ne
iy
2) lim n2—i— -
n—+oo nZ — 27’
3 1
3) fim BV 1
n—-+00 (3@)”
y dim ()"
im ,
n—+00 \/§ —1
5) li:gl (Vn+1—+/n+1),
n——+0oo
6) hrf (Vn+1+ivn?+1—+/n—ni),
n——+oo
2 1
7) lim A Z AL
n—too M +z

nEToo(Z ok HZ 3k>
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n
10) lim ( .__l___4_ 1 ),

??‘
,_|

4. 3HaiiTi rpaHUIll IOCJIIOBHOCTEIH:

1) lim ((n+ 1(;2_—1(31+3)3 _i)’

, 3n—1 (n+2)?
2> nl—l>r4{loo( 2n Tl TL2 4>7 A
_ 3—2n (n+1)'-n
3) ngrfoo (4—|—3n3+ n4+3 )’
1 2
0 i (S( w0 0)
5) lim ((1+—g> (1—-51)”)
n——+o00 n 5n
, (n+1)(n+2)(2n—1) I —
lim_( k)
0 n—1>r4£loo 4n3 + 1 +n2+1;
1 - 1
) i ( — 4 ),
) nﬁlrfoo ; 3k +Zk§:; (3/€ — 2)(3]€—|— 1)
_ 2n n ] 5\ n+6
8) nEToo(<2n+1) +Z(1+E> )
0 (551 +in(35- v8))). 00

1)2(%+<—1)”-%), 2>§‘;§,

D Do
)3 (e ) i 1), 003 (Gl (555)),
7)§<ntg%—|—m23m§), 8)§((nﬁl)!+lnn(ni+l)>’
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13 () WY (e (),
S B
+00 5 50
13) ; ((:Z,!))HQ, 14) n; (zgn ,
+00 n +00 _ n
15) ; (5in — 4;(4m + 1) 16) ; (27(171') x 1 —Zl— in’
i too .
17) — (n—Hl) In°n’ 18) ; sligl

6. Jlocsiijiuru Ha 301KHICTH Ta aOCOJIOTHY 301XKHICTD PsiJiu:

on 1 Ry 1
1 — — 2 -2, —3....
PIEESEE? )3 i R R
+00 “+00 2
3\" ./ —2n \n (=1m-2m 1\7
D2 () +it) ) 9 5 i)
); nn T 3n+1 ); 3"+ n T
+00 9 +0o0 . Sln 2n s
n , 2 sin2n . < 4>
5)22—71—z<1—cosﬁ>, 6)2( o T T )
n=1 n=1
+00 +00
n! 0 (—1)” (=)™
7 (—1 s B (
(0 Eriggs) WX (S i)
9)§<( 1y -1t | (= 1”1n2(n+1)>
—_ . Z )
— 2-5-...-(3n—1) nvn+1
“+00
(—1)™i(sinn + cosn)
10 3 (L - cosr)
n=1
+oo +0o0 .
)Y 12) Y () -
1_1’_:1 ’l—”L_Zl
X 1 i X1+
13);( +ﬁ>1—|—(—1)”m’ 14);712—1—@

+00

= 1 2n—1)! (14"
15) )~ — 16) Y T i

n=1
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+oo
7. Hosecru, mo ko Rez, >0, Imz, > 0, 1 psij g Zp 301ra€TbCsl, TO Psijin
n=1
+00 +o0o
. ) .
Zp 1 2, 30IratoTbca abCOMIOTHO.
n=1 n=1
+00 +00
8. Hosecru, mo ko Rez, > 0, i psaju E Zp 1 g zfl 30iral0ThCsi, TO Psil
n=1 n=1
+oo

E | 22| Taxox 36iraeThbes.
n=1

ITpuknanu po3B’sa3yBaHHsS BOPaB

3.10. Bpaxosytouu, 110

n n

1 1 1 1 1 1 1 1
Sy 2o Tt st e e

k=1 k=1
1
=1— 7
n+1
k:1(2k—1)2k+1 24 —1 2k+1/
_1(1 1+1 1 . 1 1 >_1(1 1 )
9 3 3 5 T oam—1 on+1/ 2 n+1/’
OTPUMAEMO, 110
z 1 - 1
fim (30 ) -
ntoo \ &= Kk + 1) “; (2k — 1)(2k + 1)

lim (1 ! +1'(1 ! )) 1+ L.
= lim — -1 — = —1.
n—-+00 n+1 2 2n + 1 2
4.8. dAxiio 1mykaTy rpaHuill YMCJI0BUX 11OC/IIJIOBHOCTEH, yTBOPEHUX 3 JIIHCHUX

1 YABHUX YaCTHUH HOC.HLZI;OBHOCTi 3 KOMIIJIECKCHUMHK YHUCJIaMHK, TO 3pY49HO CKOPHCTa-

1\n
THCs BijloMOIo popMmysiolo  lim (1 + —) = e.
n—-+00 n

Orpumaemo:
2 n n-+6 1 1 5(nt6)
lim ((5) +¢(1+§) )= 1im ((1- ) +z<1+§>
n——too \\2n + 1 n n—-+00 2n+1

n 5n+30

2n+1)+z<1+§)5n>: lim (6 2n+1—|—i€5n250):
n

n——+0o00

1 2n+1_(_

~ lim ((1— >_ :
n——+00 2n +1
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o1 1
— hm_<e2ﬂ%+ié+?>::——-+w? >
n—-+o0o \/E
+00 +00
2n — )N 24+ 5\
5.6. PosrinsiHeMo unciaoBi pagu Z (gT”) 1 Z (22 i 6) 1 JIOCTILITAMO

n=1
KOXXHUM 3 HUX Ha 361)KH1CTB

(2 —1 I
st psiy Z n ) BUKOpUCTAaEMO 03HaKy Paabe:
n 2 ! 2n)!!
lim n(l—a+1)zlim n(l—(n+) . (2n) ):
n—-+00 an, n—+00 (2n+2)!I (2n— 1!
2 1 1
:nmn@— ”*):1@. L
n——+00 2n + 2 n—+oo 2n +2 2
(2n —1
Orxke, psijt Z n—)) € PO30IKHUM.
+00
(2n —1 5
Tomi jjst psity Z n—)|) +1 ; (;—16) HE BUKOHYIOThCsI YMOBH Te-

opemu 2. O1xKe, Sa,ZI;aHI/II/I psijl € po30iKHUM. P>

6.12. 3a dpopmynoro Myaspa samnuiiemo

(1—|‘2)n: (\/5) (COS%‘F@SlH%) :22<COS%+ZSIH%)

Toni movaTKOBHI P TEPENNANIIEThCA Y BATJIA]

23 (cos + 7sin 2% )

f(l;ﬂ)n:f( - ) Zcos——msmzl.

Pozrisaemo psiji, cKaageHuit 3 aOCONIOTHIX BEJIUINH OCTAHHLOTO psiy. OTpu-
+o0
1
MAEMO PsiJL E —.
22
n=1
3a oznakoio langambepa maemMo:

1

n

1

H-

[

. An+1 .
lim = lim 2
n—-4oo an n—+o00 —
22

H
Sl
\)

+00

1 1+2\n
Orxe, psan E 2—2—361>KH1/H>’1. Toni E ( ;Z) € abCoJIFOTHO 301KHUM. B>
2
-

n=1
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§4.2. CreneneBi pgan 3 KOMILIEKCHUME €JI€eMEHTaMU

+00
QyHKIIOHAJBHIN P BUTLY g an(z—20)", 1€ a, 1 2y — KOMILIEKCHI YHCIa, a
] n=1
Z — KOMILJIEKCHA, 3MiHHA, HA3UBAETHLCSI CMENEHEBUM PAOCOM 3 KOMNAEKCHUMU
eAeMeHMaAMU.
AK 1 it BUIIQJIKY CTEIeHEeBUX PsijiiB Ha MHOXKUHI JIIACHUX YKUCEJ, OCHOBHOIO
€ 3aja4a JIOC/IPKeHHsI CTeIIeHEBOI'O Psijly 3 KOMILIEKCHHMU eJieMeHTaMu Ha 30i-
+o00
YKHICTH, TPUIOMY TaKe JTOCILIXKeHHsT MOYKHA TPOBOAUTY JIJIS PAIIB BULY g a,z".

n=1
400
Teopema Abens. Axwo cmenenesuti pad g anz" 30izaemuves 6 Mol
n=0

20 # 0, mo 6in 30izacmoca abcoatommno npu 6ydo-axomy z, 0as akozo |z| < |z
Hrxwo pad posbizaemves 6 mouui zy, Mo 6iH podbizacmuves npu 6ydv-aKomy Zz,
daa axoeo |z| > |z

Hegin'emue anciio R, xapakTepHe THM, IO IPU BCIX 2, JJs S9KUX |z| < R, psij

+00 +o00
g a,z" 36iraeThest, a JUIs BCIX z, Jist SKUX |z| > R, psij E a,z" po3biraeTnes,

HA3UBAETHCS Padiycom 3061HCHOCNE 1IHOTO PSILY.
Ao psij 36iraerbes st koxkaoro z € C, o R = +o0.

MHuoXuHa TOUOK 2, JJIsd dKuX |z| < R, Ha3WBa€ThCs KpYy20m 30iHcHOCTI

“+00
Py Z anz".
n=0

Axmo R = 0, To Kpyr 3012KHOCTI BUPOJIXKYETHCA B TOUKY, SIKIO R = 400, TO
KpyT 3017KHOCTI 30Ira€ThCst 3 yCi€l0 KOMIIJIEKCHOO TJIONUHOTO.

ko Bei (abo nmoumHaroum 3 jiesikoro) koedimientu a, # 0, 10 pajiyc 36i-

+00
JKHOCTI CTEIEHEBOI'O Psijly g a,z" MIYKaIOTh 38 OJHIEIO 13 hOopMY.L:
n=0
: (™ 1
R = lim ‘ abo R = — ,
n—=+00 |y lim {/|a,|
n—-+00

IIPpU YMOBI, IO TaKl TPAHUI ICHYIOTD.

3ayBaxkuMo, 1110 y BUIaJIKy, Ko 0 < R < 400, Jid J0C/IiI2KeHHs 3012KHOCT1
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+00

127

Py Zanz” na mexi {z @ |z| < R} norpibui jojarkoBi jlocijzKeH st BiO-

n=0

Bi,[LHI/IX YUCJIOBUX pH,ZLiB 3 KOMIIJIEKCHUMMU €JIEMCHTaMU.

Bnopasnu

1. Buaiitu pajiiyc 3012KHOCTI CTEIIEHEBUX Psi/IiB:

+00

23 (373) ="

n—=
+oo

2n(1_|_2)3n o
Y minmrn

n=0
+00
Z 1
n=1

3n

- (kn)!
8>2n'(n+1) (n+k—1)!z
10) f (2+ivor

o

2. 3HaiTH Kpyr 3012KHOCTI CTEIIeHEeBUX PsIJIiB:

+00

2 3
1) 2(2212) (z+i+1)",

—+00

3. 3uaiiti 061acTh 301’KHOCT1 CTEIIEHEBUX PSIJIIB:

i z+2

PPl - o

4)> 2+ (=12,
n=0

6) > (2" +i3")(z — 20)",
=14 0"

V2 G o

10) Z (111 COS 3—1n> (z —2i)".
+00 Z3n

2) 2 g

n=1

Y
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1:1 n+1 Tl

X (2n)!
5) 6 n
)gbin, )g;mwz,
7 +oo 1n ZQn 1 8 +00 n| -
D

ITpuknaau po3B’a3yBaHHA BOPaB

1.7. Ockinbpku

IR 1
lim +/|a,| = lim (/(1 — —) arctge ™ = lim <1 — —> (arctg e_”) =
n

3=

n—r+00 n—+00 n—+o00 n
1
. n\ " . Inarctge™" . 1]y arctge™ " —n
= lim (arctge ”) = lim e = — lim en o =
n—-+00 n—-+00 n——+00
. Llpe ™ _
— lim enlne — e 17
n—-+0o
1 1 : : :
T0o R = — = — = e — pajiiyc 30ixHOCTI cTenenesoro pay.  »
lim {/|a,| €
n—+00

+00
2.6. Jlns psiny 2(2” +143")(z — 2i)" mrykaemo pajiyc 361KHOCTI CTerneHeBo-

n=1
Io pany
n 2\" :
R = lim ) 'n—f—l‘: lim - ‘:
n—+oo | 2 + 13 n—+00 3n(<%) -2+i-3>
2\"
- hril 2\" ‘ R}
n—+00 .
I L1 : :
Orxe, R = 3! {z |l — 24 < 5} — KpyT 30LKHOCTI 3a/1aHOI0 CTENEHEBOro

pamsy.

3.3. 3naiigemMo paJiyc 3012KHOCT1 CTEIeHEBOIO PSIIY:

1y 9 9
T Gt K ‘—lim nts_y

R= 1 : — —
v n—+oo |l n + 1 (—1)”"’1 n—+oon + 1

n—-+00

An+1
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& (1
Orxe, psijl Z YR 301KHUIT aBCOJIOTHO B KPy3l {z 2] < 1}.
=0

Hocnigumo 3ajianuii psij| Ha, MexKi 0bJacTi {z Dz = 1}.

+oo 1
Axmo z = —1, To E ——— — po3biraeThest, IK rapMOHITHUIA.
“n+ 1
n=

Akmo z # —1, ToO BAKOPUCTOBYIOUU TPUTOHOMETPUIHY (DOPMY UNCTIA 2, HAII

PsiJl JII TAKWX 2 3alUIIeThCs Y BUIJIsI]

i’i (—1)"(cos na + i sin na) f (—1)" cos na N f (—1)"sinna
n—+1 n+1 n+41
n=0 n= =
+00 +00 .
(—1)"cosna . (—1)"sinna . .
Psijn 1 36iraroThcs 3a 03HaKoro Jlipixie.
8 nz_% n+1 ; n+1 Aip
+00 ..
1)
OtKe, KOMILJIEKCHUN PSI E (=1)"(cos nj_é ;_ isin na) € 301>KHUM Ha, MHOXKHHI
n
n=0

{z 2| < 1} \{-1}. »

§4.3. OcHoBHI estlemeHTapHI (PYHKITIT KOMIIJIEKCHOI 3MiHHO]1

BimobpaxkenHsi, sike KOXXHOMY KOMILIEKCHOMY 49uciay 3 mHOXKuHH 2 C C
CTaBUTDH Y BIMOBIJIHICTD €IUHE KOMILIEKCHE YUCJIO, HA3UBAETHCS 00HO3HAYHONO
dynruiero KomnaiexcHotr 3mMiHHOT, BU3HaUCHO Ha MHOXKHUHI Z. [To3HauaeThCst
w= f(z).

BiyobpaxkenHsi, ke KOXKHOMY KOMILIeKcHOMY unciy 3 MHoxkuaN Z C C cra-
BUTH Y BIJIMOBIIHICTH HE MEHIIIE OJTHOTO KOMILJIEKCHOTO YKCJIa, HA3WBaEThCs baza-
MO3HAYHO10 PYHKUIEID KOMNAEKCHOT 3MIHHOTL.

Hapasi Mu OyjieMo posriisiaTi TiJIbKU OJHO3HAYHI (DYHKIIT.

BayBaxKuUMo, 110 sIKIIO € MoxJauBicrb f(z) nogaru B ajrebpaidniit dhopwmi,

TOOTO
f(2) = oz, y) +iv(z,y),
10 3ajandsg GyHKII w = f(2) eKBiBAJIEHTHO 3aJaHHIO JIBOX JiCHUX (DyHKITi

u=@(x,y)iv=1(r,y), rooro f(z)=u+ iv.
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Opniero 3 HadmpocTimux (BpyHKIH € creneneBa GyHKIg w = 2", 1e n € N.

3a JIOIOMOTOIO CTeleHeBol (PyHKITT Oy/1yI0Th MHOTOWIEHH KOMILJIEKCHOI 3MiHHOI
P(2) = agz" + a1 2"t ... 4 ay,

Je ag, ai, - - -, a, € C, mpuaomy ay # 0.
MHuorouiern Ha3UBAOTHC ULAUMU PAUIOHAADHUMYU YHKULAMUY. TacTKy

B1JI J1JIEHHST JJBOX MHOI'OUJICHIB
B Qm(Z) B bz + blzm_l + ...+ by,
P.(z) a2+ az" '+ .. +a,’

sKI BBaXKalOTh B3a€EMHO MPOCTUMH, HA3UBAIOTH 0pob080-pauioHasbHO0 HyH-

R(2)

KUL€EN.

IToxa3nuxo8o10 GYHKUIEI KOMNAEKCHOT 3MIHHOT HA3UBAETHCA (DYHKITIST
f(z)=¢€* ne z € C.

TpuzorHomempuuroro GYHKUIEIO KOCUHYCA KOMNAEKCHOL 3MIHHOT Ha-
suBaeThesa Gyukiis f(z) = cosz, z € C.

TpuzorHomempuuror GYHKUIEID CUHYCA KOMNACKCHOT 3MIHHOT HA3N-
BaeThCs bynkmia f(z) =sinz, z € C.

Oyukmil tgz 1 ctgz y KOMIUIEKCHIN IJIOMHKHI BU3HAYAIOTHCA (hOpMyTaMu

sin z COSs 2

tg 2z = , ctg 2 = ——.
COoS 2 sin z

3ayBaxkumo, 1110 JjorapudmMidaa (pyHKIIIA KOMILIEKCHOI 3MIHHOI € OaraTo3Ha-

YHOIO (DYHKIIIEI0, TOMY 11 PO3IJISIaTH B Iiif YaCTUHI TIOCIOHMKa He Oyj1eMo.
Buittu 3a Mexxi Kyacy pamioHaJbHIX (PYHKINN MOYXKHA, 1 38 JOIIOMOIOIO CTeIIe-

HEBUX PAJIB 3 KOMIIEKCHIMHU 3MIHHUMU.
+oo

Axmo creneneBuit psij g a,z" Mmae pajiyc 36ikuocti R > 0 abo R = +00
n=>0
1 obiacThb 301KHOCTI Z, SIKa BKJIIOYAE KPYT 301KHOCTI 1 MOXKJUBO JIesIKI TOUKH

MexKi 06J1acTi, TO OYEBU/IHO, IO HA MHOXKUHI £ MOXKHA O3HadnTH bYHKIO f(2),
+00

3HAUCHHAMU AKOI B KOXKHIil TOUI 29 € Z € cyMa psijiy E a2y -

n=0
Y rakuit crocib Ha, MHOXKWHI £ MOYXKHa BU3HAUUTHU (DYHKIIIIO

+00

f(z) = Z a,z".

n=0
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BceranoBiienHsT BJIacTUBOCTEH TaKuX (DYHKIIIM CTAa€ MPOCTIIINAM, SIKIIO X MO-
’KHa II0JIaTu B ajredpaldniii popmi.
HagejiemMo 1ipejicraBiieHHsi OCHOBHUX €JIeMEeHTapHUX (PYHKIIH Y BUIJIsIL psijly

Teitnopa Ha BIAMOBITHUX MHOXKUHAX:

1) 2mi,  2) % 3, 4w, 5) —14

2. Posp’s13aTn piBHSHHS:

1) e* =2, 2) e + 8 =0,
5
3) e +2ie* +i—1=0, 4) sinz:§,
31 341

5) cosz = T
3. Jloectn, 110 GpyHKINT cOS 2 1 Sin z mepioJutHi 3 mepiojoM 27.

4. Hosecrn, 1m0 I JOBLILHOTO KOMILIEKCHOrO unciaa 2z € C BHKOHYIOTHCA

PIBHOCTI:

1) cos z+sm22—1

2) cos 2z = cos? z — sin? Z,

W

s
sin z = cos 5—2 ,

)
)

3) sin2z = 2cos zsin z,
)

5) sin(z1 & 29) = sin z; cos zo £ cos 21 sin 2y,



132 PO3JALJI 1V. Cmenenesi padu 3 KOMNAEKCHUMUY YUCAGMU

6) cos(z1 & 29) = cos 21 COS 22 F sin 21 sin zs.

5. 3uaiiTy gificHy 1 ysIBHY 9aCTWUHHU, MOJYJ/Ib 1 apryMeHT 3aJJaHuX TUCeT

g o
1) cos bX 2) sin i,

3) cos(1 —i), 4)cos(2—3i).

6. 3HaliTu MHOXKWHY TOYOK KOMIIJIEKCHOI TIJIONUHU, y IKUX (DYHKII COS 2,
sin z npuiiMaroTh JIMCHI 3HAYEHHS.
7. 3HAWTH MHOXKHMHU TOYOK KOMILJIEKCHOI TIJIONIUHU, Yy IKUX (DYHKINI COS 2,

sin z NpUiiMalOTh ysiBHI 3HAUYECHHSI.
e“+e * . e —e ”

8. Bpaxosytoun, mo chz = —g shz = — JIOBECTH HACTYTIHI
dopmyu:
1) ch?z —sh?z = 1, 2)sh(z—|—%i>:—shz,
3) ch (z + %) =ishz, 4) cos(iz) = ch z,

5) sh(z1 + 22) = sh z;ch 2o + sh zg ch 1.

9. BnaiiTn po3BUHEHHST B psijl JaHWX (DYHKIIH KOMIJIEKCHOT 3MIHHOT B OKOJII

TOYKHU 2
1) f(2) =e*, 2 =0, 2) f(z):cosi, 2o =0,
3) f(z) =sinbz, 2y =0, 4) f(z) =¢€*, z=2,
5) f(z) =cosz, zy=1, 6) f(z) =sinz, 2zp=—1,
7) f(z)=chz =0, $) f(z)=shz, 2=0,
22 =5 1
NI =5 =0 W/E=7 2=l

IIpuknaau po3B’ss3yBaHHsI BIPaB

1.3. Bpaxosyroun, 110

“+00 n
. . Yy
e =W =% . oW = ¢ E (iy) =
n
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+00 +00 — —
. (_1)ny2n ' (_1)n 1y2n 1 . o
=e (nEZOW"—ZnE:l <2n_1)' > =€ (Cosy+zsmy),

orpumaemMo dopmyiy e = e*(cosy +isiny), sika HazuBaEThCst hopmyJioro Eitse-

pa.
Tomi
%i: 0 z .. E):\/5 V2
e e (cos4+zs1n4 —2 —|—2—2 . >

2.5. 3 piBHOCTE# €Y = cosy 4+ isiny 1 e Y = cosy — ¢siny OTpUMaEMO, IO

1/ . .
cosy =3 (ew + e_’fg).

TO,Hi +oo . +00
(e - HE S 55T -
S ) -SR-S o

) ) 1/ . w
3 piBHOCTI COS z = 5 (e” +e Z’Z) OTPUMAEMO

1
cosz =g (e‘y(cosx +isinz) + e’(cosx — isin :r:)) =

= 5(63‘/ +e Y)cosx — %(ey —e ¥)sinx = cosxchy — isinzshy.
31

3a yMOBOIO COS 2z = VR TOJIl OTPUMAEMO CUCTEMY PIBHSIHD

cosrchy =0,

3
—sinxshy = —.
Y7y
3 mepmoro piBasgHHA Maemo, 1mo chy # 0. Tomi cosx = 0. 3Bijcu

T . . .
r = 5 + 7, n € Z. IlijicraBuMo 111 3HaYEHHs B JpyTre PIBHSIHHS.

OTrpuMaeMo piBHSHHS:
i (W n ) hy— O
—SIin { — ™M | S = —.
2 y=1

3 3
3eigen —(—1)"shy = 1 abo shy = Z(—l)”“7 n € 2.
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3 ey —e Y 3

b3l =2k hy=—— a0 —— = —.

KITIO 70 , T0 shy 7 800 5 1
3eigcu €/ —e ¥ + = = 0. Toai orpuMmaemMo piBHAHHSA

2

2¢%Y + 3¢ — 2 = 0.

[Toznaunmo ¥ =t > 0, Toxui kBajgparHe piBusnns 2t2 4+ 3t — 2 = 0 mae 1Ba

1 1 1
pPO3B’sI3KU 1] = —2, ty = 3 Orpumaemo e = ot y =In X
3 3

Axmo n = 2k + 1, o shy = 1 3Bijncn €/ —e ¥ — 5= 0. Tomi orpuMmaemo

piBHAHHA 2% — 3e¥ — 2 = 0.
3noBy noznaunmMo e’ =t > 0, Toxi KBajparHe piBHanHaA 2t2 — 3t — 2 = 0 mae
1
JIBa PO3B’sI3KU 11 = 2, to = —5 Otrpumaemo €Y =2, y =1n2.

Orxke, MHOKHUHOIO PO3B’SI3KIB 3a/1aHOTO PIBHSIHHS €

{g + ™ +i(—1)”_11n2}, nez »

5.3. Bpaxosytouu, 110 cos(1 —i) = cos1ch1+isin1sh1, maemo, 1o
Recos(l —i) =cos1lchl - giiicna gacTuna,
Imcos(1 — i) =sinlsh1 — ysBHa yacruna.

Buaitmemo Moy ancia cos(l — i) :

| cos(1 —1i)| = V/cos21ch?1 + sin? 1sh? 1.

TO,ZLi JAJId TOJIOBHOI'O 3HAQYEHHA apr'yMEHTa KOMIIJIEKCHOI'O YMCJIa Ma€MO:

sinlsh1
1—1)= tg —m = teg(tegl-th1l).

arg cos(l — i) = arctg ol - e g(tg ). »
9.9. P 6 220 i Jpo6
.9. Pozkianemo 1pi6 ————— Ha mpocTi Apodu:

AaAeMO API6 5 Ha HpoCTi Ap

22-5 A N B Az—-3A+ Bz-2B

22—-5246 2—2 2—-3 22 —-52+6 ’
A+B=2 A=1

—3A—2B = —5, B=1.
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1 1
+ 5 3BijicH

Toi =
oni f(2) = —5 + —
1 1 1 1
&= 127312
2 3
1 400
Ocki = " <1
CKIIbKH T—— ;Z,M , TO
14—00 PN 14—00 N +o00 1 1 .
10=-520G) 32 6) =~ X(ga+an)"



PO31JI V. Paagu ®yp’e. Interpan ®Pyp’e

§5.1. OproronasibHa cucrema QyHKIIiii. TpuroHomeTpudHi psaam

Dyp’e

Hsi dbyukuii o(x) ta ¥(x), BusHadeni na BipisKy |a;b], HA3UBAIOTHCS Op-

MO020HAABHUMY HA 1THOMY BIJIPI3KY, SKIIO

Posruistnemo cucremy dynkiiii {p,(z)}, Busnadenux Ha Bigpisky |a;b] Ta in-
TErPOBHUX HA HBOMY Pa30M 31 CBOIM KBaJ[PATOM.
Cucrema ¢byuxiiit {¢,(r)} HaszuBaeThesi 0PpMO20HAABLHOI0, SKITO OYIb-5Ki

JIB1 (DYHKIIT 3 111€] CUCTEMU € 110IIAPHO OPTOIOHAJILHUMU, TOOTO
b

/gpn(x)gom(x)dx =0, (n,m=0,1,2,...),

P [[HOMY OYJIeMO BBaXKATH, IO Jijisi JOBLIBHOI (DYHKINT ¢, () 3 OPTOrOHATBHOT

CUCTEMH BUKOHYETLCA YMOBA
b

/(pi(a:)dx =\, > 0.
a
Axmo A\, =1, (n =0,1,2,...), 10 cucrema byukiiii {¢,(x)} HazuBaeTHCs
HOPMAALHOI0. SIKIIO 119 yMOBA HE BUKOHYEThCs, TO MOYKHA IIEPEHTH JI0 CUCTEMU
{son(x)
vV

}, siKa, B2Ke OyJjie HOpMaJIbHOIO.
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[IpuKaa0M OPTOrOHAJILHOI CUCTEMHU € CUCTeMa TPUTOHOMETPUIHUX (DYHKILH
{1, cos x,sin x, cos 2x, sin 2z, . .., cosnx,sinnx, ...} Ha BiApisky [—m; 7.

Hexaii na Bijipisky [a;b] 3ajaHa jioBiibHA OpTOrOHAJbHA cucrema (DyHKILH
{on(z)}. Oyukuia f(x), Busnadena Ha BiIPI3Ky [a;b], poskiamaeTbes 3a dyH-

KIistMU () B psiJi BUJLY
f(z) = copo(x) + cro1(x) + ... + cppn(T) + . . -,

KOeDIIIEHTH IKOT'O0 BU3HAYAIOTLCS 3 PIBHOCTEH

b
1
cn:A—n/f(aﬁapn(x)dx, (n=0,1,2,...).

+00
P g Cnpn(x) 3 KOedilieHTaMI ¢, HA3UBAETHCS Y3A2AALHEHUM DPAIOM
n:() . . . .
Dyp’e 3aj1an0i QyHKIH, a cami koedilientn 11 y3azasvbHeHuMu KoePiuieH-
mamu DPyp’e sijgnocuo cucremu {p,(z)}.
BayBaxxumo, 1o y3arajbaenuii psg Oyp’e, mobymnosanuii jist Gyukmil f(z),

OB si3aHuit 3 Heto Jiniie (popMaJibHO. B 3arajbHOMY BUITAQJIKY 3B’s130K (DYHKIIT
400

f(z) 311 y3aragpHeHNM psIIOM MO3HAYAIOTE f () ~ Z Cnon (). BOiKHICTD psity
n=0
1o dyukiil f(z) norpedye H0aTKOBOIO JOC/IIzKEHHS.

TpuzorHomempuuHuM PAOOM HABUBAETHCS (PYHKIIOHAJIBHUN Psijl, BUJLY

+00
on) .
0} + E a, cosnx + b, sin nzx,

n=1

e ag, an, b,,m € N — zajani jgificHi ducia, siki HA3UBAIOTHCS KoePiuieHmamu

IIHOTO PSITY.
Ko TpuroHoMeTpudHU psii piBHOMIpHO 36iraeThest 10 byHKINT f(r) Ha

BLIPIBKY [—7; 7], TO 3HAUECHHS

ay = l/f(x)d:z:, a, = l/f(ar:) cos nxdz,
T T

1 s
bn:—/f(a:)sinnxdx, n €N,
m
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Ha3WBaIOThCs Koegiyienmamu Pyp’e dbyukiii f(x), iHTErpoBHOT HA BiIPI3KY
[—7; w]. Y TakoMy pasi TPUTOHOMETPUYHUI PsiJ| HA3UBAETHCI MPULOHOMEMPU-
ynum padom Pyp’e dbyukuii f(z) i nozuavawTh
+00
ag .
f(z) ~ 5 E a, cosnx + b, sin nx.

n=1

Oynukmist f(z) HasuBaeThes (DYHKINEW, MO 33J[0BOJIbHsIE yMoBu [lipixse Ha
BIIPI3KY [a; b], SIKIIO BOHA Ha ILOMY BiJIPI3KY:

1) mMae ckinueHHy KiibKicTb TOUOK po3pusy [ pojy,

2) Ma€ CKIHYEHHY KITBKICTH TOYOK €KCTPEMYMY.

Teopema 1. Pad Qyp’e kyckoso-2aadkoi na 6idpisky |—m; | dynxuii f(x),

wo 3adosoavuae ymosam ipixae, 30t2aemvcs 6 KOAHCHIT MOUYL Ty IHMEPBAALA
2o+ 0)+ f(xg—0
(—m;m) do 3nauenms f(@o+0) + flao = 0)

2

f(=m+0)+ f(m = 0)

5 :
Jlocmammni ymosu 36iacHOCME Ma PIBHOMIPHOT 30iotcHocMi pPsdy

f(zo+0) + f(xo —0)
2

daa dosinvnozo xg € R. Todi pad Qyp’e wiei pynkuii 36i2acmovea 1a MHOACUNT

, a8 MOYKAX T = —T 1 T =7 — J0

SHAYEHHA

Dyp’e. Hexatl dynwuin f(x) € 2m-nepioduunoro i f(xg)=

X C [—m;7] do pynruii f(x), axwo eukonyemves npunatimmi 00Ha 3 Ymos:

1) daa dosiavrozo x € X icuyromo

f'(x9 +0) :x_ljgio f(z) ;{(Z))JrO) £ 0

Flag—0) = Tim 1@ = J@0=0)

z—x9—0 T — X

7 00,

soxpema ynrkuia f(x) dupepenyitiosna na mruoocuni X,
2) daa dosiavrnozo xo € X icuyromo wucaa h >0, H >0 ma 0 < a <1

maxt, U0

|[f(xo £ 1) — f(xo £ 0)| < HE", 1 €[0;n],

3) daa dosinvnozo xy € X icuye wucao h > 0 maxe, wo dynrxuia f(x) e

Pynruicro obmesrcenoi sapiayii na 6idpisky [xg — h;xo + h].
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dAximo, kpim Toro, X = [—m; 7|, dyuknia f(xr) wenepepsaa Ha MHOXKUHI X i
B ymoBi 1) noxiygui f/(x —0) i f'(x +0) obmexkeni Ha 1iii MHOXKKHI, a B yMOBi 2)
ancaa h, H i « we 3anexarb Biji Ty, TO BUKOHaHHs xo4a 6 ojHiel 3 ymos 1)-3)
3abesmedye piBHOMIpHY 30ikHICTH psagy Pyp’e mo dyukimil f(xr) wa inTepsasi
(—00;00).
Teopema 2 (mpo mnowieHHe iHTerpyBaHHd psany Pyp’e). Hezai
21 -nepioduywna gynryia f(x) inmeeposna na 6idpisky [—m; |, a pad
%
% + Zancosnerbnsinnx

n=1
e padom Qyp’e yiei pynwuii. Todi daa dosiavnozo eidpiska [a;b] C [—m; w] euko-

HYEMBCA PIBHICTND:
b b
/f(x /30 +Z/ (a, cosnx + by, sinnx)dx.

Bokpema, axwo F(x / dt mo
0

+oo b
Z Z (— sinnr — — COS na:)

de x € [—m; 7|, i ocmannit psad e padom Pyp’e das Pynxuii F(x).
Mt xkoedinientis Pyp’e 2mw-nepiogunanol dbyuknii f(z) cnpasemBa HepiB-

HiCTb
CL2 +00
0 2 : 2 F2
5 ' n—l( i b /

siIKa, Ha3UBa€ThCsl HepieHicmio becceas, a piBHICTD

) +00
) 2 2
E—FZ(CL -|-b /f

n=1

Ha3UBaEThCA pieHicmio Ilapcesaas-Cmexaosa.
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Axmo dbyuknis f(x) e mapuoro, Tooto f(z) = f(—x), —7 <z <7, T0 BCl 1T
koedinientn Oyp’e b, =0, (n=1,2,...), a KoedillieHTH ag, G, OOTUCTIOIOTHCS
3a (bopMyJIaMu:

™ ™

/f(ﬂf)dxa anzg/f(x)cosnxdm, n € N.

0 0

2
ag — —
T

Psaj @yp’e B rakomy Buniajky s GyHkuil f(x) mae Burisiy
a =
0
flz) ~ 5 ng_l ap, COS NI,

0010 mapua dyHKIisa f(z) posBuBaeThes B psag Oyp’e 3a KOCHHYcAMU KPATHUX
JIyT.

Axmo bynknia f(x) — wenmapma, tobro f(—z) = —f(x), —7 <z < 7, T0 BCi
i1 koedinientn Pyp’e a, =0, (n =0,1,2,...), a KoedinieaTn b, OOIUCTIOIOTHCS

3a (bopMyJIaMu:

2
b, = —/f(:c) sinnzdr, n €N,
T
0
Pan @yp’e B takomy Bunajky s Gyskmil f(x) mae Burisy
+00
f(x) ~ Z b, sinnx,

n=1

To6T0 Henapha dyHkiist f(z) possuBacrhbest B psiyi Pyp’e 3a cuHycaMu KpaTHUX
JIyT.

BayBaknmo, 1m0 Gopmysn st obunciaeHHs: koedimieaTis Pyp’e MOKHA 3a-
crocyBaru Jio Oyjb-sikol Gynkuil f(z), 3asanol Ha BiApisky [zo;xo + 27|, He
00OB’SI3KOBO TIePioJINIHOI. IKINO Jijisd Hel BUKOHAHI yMOBU TeopeMu 1 Ha BIIPI3KY
[0; 2o + 2], 1o psiyy Dyp’e 36iraeThes. OpHax, i nam’sraTu, 110 TPUTOHOME-
rpudHuii psig Qyp’e 36iraerbest 1o GyHKIGT f(x) TIIBKH Ha OCHOBHOMY MTPOMIXKKY

[z0; o + 27].
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[
Axmo dyukuis f(z) e 2l-uepioguunon, 1o yHkiis @(y) = f(—y) Oyae
s
2T -1epioIMIHOI0. 3aCTOCYBABIIN 70 (PYHKIII ¢ HaBeJIeHl BUIE MiPKYBaHH:A, MO-

KHa JjiictaT po3sutennsi GyHkiil f(z) B y3azaavrenul psd Pyp’e:

nmwx
+Zancos +b smT

Je

aoz%/f(a:)dx, an:%/f(:c)cosnlﬂdx,

b, = /f(x)sin@dx n € N.

Y Bunajky napuoi Gyukiil f(z) pam i koedimientu Oyp’e a, MaOTh BUTTIA]

l
2
f(x)w%—l—z:ancos@ nzi/f cos@dx (n=0,1,2,...),
0

TOOTO MmapHa (PpyHKIIISA PO3BUBAETHCs B Psaji Pyp’e TIIbKYU 38 KOCHHYCAMU KPaTHUX

™

I —.
Ly I

Hyst wenapuoi yukiil f(z) psag @yp’e i koedinientn b, MarOTh BUTJIST

+00 t
2
f(x) ~ Elbnsinmlm n:7/f sinwdx (n=1,2,...),
n—= O

TOOTO HemapHa (PYHKIIS PO3BUBAETHCs B Psiji Pyp’e TIIHKY 38 CHHYCAMU KPATHUX

™
Ayr —.

[

Oyukuito f(), 3ajgany Ha upomikky [0;1], MOXKHA PO3BUHYTH B TPUIOHOME-
TPUYHMI PAJ TIILKU 3a CUHycaMu abo0 TIILKHU 3a KOCHMHycaMy KpaTHux ayr. 11106
oTpuMaTh psiji 3a Kocunycamu, pyHkIio f(x) npojoBKyooTh Ha 1poMizKOK [—(; 0]
Tak, 1Mob orpuMaT napuy GyHkio i koedimientu a,, (n = 0,1,2,...), obun-

CJIIOI0THCS 3a BUIlleHaBeeHuMK popmysiamu. st orpumanus psity Qyp’e TiabKu

3a cuHycamu KparHux jyr ¢Gynkiio f(x) HpO,[LOB)KYIOTb Ha Bijpizok [—[; 0] He-

: _ . NTT
HnapHUM YUHOM, TOJII KoedinienTu b, = /f sm— dr, (n=1,2,...).
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Posryisinemo Terep cucreMy KOMIIEKCHOZHAUHUX (DYHKIIH ,(x) = e
(n=0,1,2,...), oproronajgbHy Ha BiApi3Ky [—;7].
Paj @yp’e jyist 2m-nepiopuunol Gyukuil f(x) B KomnaexcHit popmi mae

BULJIA]T
+oo
x) ~ 2 :Cnemx’
—00

KOeMIIIEHTH SIKOIO 00UUC/IIOITHC 3a (POpMyJiaMu:
1 —inx
cn=2—/f(:1:)e de, (n=0,£1,4£2 ...).
s

AHaJIONMYHO crcTeMa KOMIIJIEKCHO3HATHNX (DYHKITIi
U(r)=e 1, (n=0=%1,42,..)
€ OPTOrOHAJILHOIO cucTeMOI0 Ha Biipisky [—1;1]. Psiyi @yp’e 21-nepioguunoi ¢yH-

kil f(x) B KOMIUTEKCHiit bopwmi 3a Tier0 cucTeMoo (DYHKITH Mae BUTIIS]T

+00

f(x) ~ Z cnemlm,

—0oQ

Jie KoeileHTH ¢;, 00IUCIOITHC 3a (DOPMYyJIaMMU:

l

1 inTT
cn:2—l/f(x)e_ Udr, (n=0,+1,£2,...).

~1
AKIO po3rgaaT JOBUILHY OPTOrOHAJBHY cucTeMy (DYHKIIIH, TO HEPIBHICTH

Beccesst st koedinienris @yp’e inrerporoi 3 kBajparom dyukuii f(z) mae

§2/2 dfv</f

a pIBHICTD HapceBaﬂH—CTGKﬂOBa

oo b b
n [ en(@)de = [ fA(x)d
nz:;c a/gp x)dx a/ x)dx

BokpeMa, sIKITO JJist KOehIIeHTIB ¢, OpTOroHaJbHOT cucteMmu dyHKIHR {@;, }

BUTJIST

Ha [a;b] 1 dysknil f(z), iHTerpoBHOI 3 KBaJpaToM Ha |a; b, BAKOHYETHCS PIBHICTD
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HapCGBaJIH—CTGKJIOBa, TO TaKa OpTOI'OHaJIbHa CUCTEMa HaSUBaETHCA 3AMKHEHOMNO

Ha [a;b].
BmipaBu

1. ITokazaTu, mo 3ajgani cucreMu (PYHKIIH € OPTOrOHAJHLHUME Ha BKA3AHUX

B1JIpI3KaX:
2
1) sinﬂlx,sm%x, ..,smnlﬂ, : r€la;a+l], a€R,
2) 1 2rx . 27x . nwx € [a: 1]
— COS sin sin x € |a;
2 b—a’ b—a’ Y b—a’ Y 9 Y
3) 1, cosz, cos2x, ..., cosnz, ..., x € (0;7),
4) sinz, sin 2z, ..., sinnz, ..., x € (0;m),
1
5) Ty(x) = 5— cos(n arccos ), (n=0,1,2,...), z€[-1;1],
et d"(x"e™")
6) Ly(x) = =22 ¢ ) —0,1.2,..)), € (0:+00),
)L = SHE @ ) ze (0 +e0)
ez d"(a?)
7) Hn(z) = T (n=0,1,2,...), x € (0;400).

2. Iy sajanol dyukiii f(x) suaiitu i1 psg @yp’e Ta Brasaru, je BiH 30ira-

erbest jio f(x) :

1) f(x) = sinaxz, 2) f(x) = cosax,

3) f(z) = |al, 4) f(z) = sgn(cos ),
5) f(z) =sin*z, 6) f(z) =sgnz,

7) fl@) = e, a#0, 8) f(x) = |cosal,

9) f(z) = arcsin(cosz),  10) f(z) = |sinz|

3. Pozsunytu y psiji @yp’e y BKazaHOMy TPOMIXKKY (DYHKIIII:

T — 0, gaxkmo —1<ax<0,

1) f(z) = ;€ (0;2m), 2) fz) =

x, gkmo 0 <z <1,
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(

r+1, gkmo 0<x <1,
3)f($):772_$27 z € (—m;m), 4) f(x):<2’ akimo 1 < x < 2,
\4—3;‘, ko 2 <z <3,
5) f(x)=:z:<g—x>, xE[O;g}, =" —2;2),
s s
AKNIO — — < T < —,
7) f(x) =shax, x¢€ (mmn), 2 5 2’
AKIIO —<x<§7r
142z, axmo —1<x<0, akimo 0 <z <1,
9) f(x)= 10) f(z) =

l—x, gaxkmo 0<z<l1, 2—x, gxkupo 1 <z <2

4. Bukopucrosytouu possunenusi B psiyi Pyp'e dyukuil f(x)

sen x,
0 < x < 7 1 NpOJIOBXKUBIIM 11 MEPIOJIMIHO HA BCIO MHOXKUHY JIHCHUX HYHUCEST
JIOBECTH, II10:

+00

1)Zi_7r2 2)2 1 2

2 ) On—12 8
“—n 6 “~ (2n-1)> 8

+00 +00

(=)™ o« cos(2n+ 1)z m 4
3 = 4 =———, 0z
);Qn—l 4’ ); n+22 2 q o —=r=T

5. Pozsunytu B psig Oyp’e GpyHKIi:

;7T), 38 CHHYCAMU KPATHUX JIyT,

(0;7), 3a KOCHHYCAMU 1 3a CHHYCAMU KPATHUX JIyT

7|, 38 CUHycaMu KpaTHUX JIyT,

x
1, gkmo 0 <z <1,
4) fz) =
7

3a CUHYCaMH 1 KOCHHyCaMHu KPaTHUX YT,
2—x, gkmpo 1 <z <2,

1 (0;7), 3a cuHycaMu i KOCMHYCaMU KPATHUX JIyT

6. 3anucaru piBaicts IlapceBansg-Crekiona

JUlsd  3ajaHol  pyHKIT
+oo . +00
1, sxmo |z] < a, 3 . sin® an | cos? an
f(x) Ta 3HANTH CyMU PsijiiB E poanl g pOR
0, axmo a<|z|<m, n=1

n=1
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7. Buatoun koedimientn Pyp’e a, i b,, (n = 0,1,2,...), iHTerpoBHOi QyH-
kil f(z) nepiony 2w, obuuciauru koedimnienru Pyp’e A,, By, (n = 0,1,2,...),

dbynkmii CrekioBa
z+h

Foa) =5 [ 1€
x—h

8. Hexait f(x) — nenepepsna dbyHkiiisi 3 iepiojiom 27 i a,, by, (n =0,1,2,...)
— 11 koedpinientn Pyp’e. Busnauntu koedinientn @yp’e A,, B,, (n =0,1,2,...),

:%/f(t)f(:ﬁ—t)dt

Kopucryounch oTpuMaHuM pe3yJibraroM, BuBecTu piBHicTb [IapceBass-Crekiio-

3ropTKOBOI (PYHKIIIT

Ba.

9. PosunyTtu QyHKIl B KoMIIeKcHu psijt yp’e:

0, akmo — 2<zx<0,

1) fl(x)=¢", —m<z<m 2) f(z) =<
—x, gxmo 0 <z <2,

4
1, akmo 0<z <, 1, akmo 0 <z <1,

3) flx) = 4) flx) = 4
—1, gxkmo 7m<x<2T, —1, gxkmo 1 <z < 3.

10. PosunyTu dynknio f(x) = 2®, —1 < x < 1, B payg Oyp’e 3a MHOrOUIC-

namu Hebumesa T, = cos(narccosx), (n=0,1,2,...).

2n—1
11. Possunytu dyukiil Ha npomixkky (—1;1) B pag @yp’e 3a MHOrOwIeHAME
1 a”
Jlexannpa L, (z) = ST —(2*=1)", Ly=1, neN:

0, gkmo —1<z <0,
1, gakmo 0 <x < 1.

2

12. Buatouu, mo psajg Pyp’e byukuii f(z) =z, —7 < x < m, Mae BULIIsi]

_ ——-+w4j£: COS7ME
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HamucaTu piBHicTh [lapceBans-Crekiona.
. 0, gxkmo —I[<x <0,
13. Psiyy @yp’e byukuil f(x) = Ma€ BUTJIS]T
1, gakmo 0<x </,

1 2 1 2n—1)  I<1 . nm
e e D D T 1 Ay B D Dby

Hanucaru mjs mporo poskjanay piBaicTh IlapceBass-Crekiona.
Ilpuknaau po3B’ss3yBaHHsS BOPaB

2.3. Oyukmisa f(x) = |x| € iHTerpoBHOO Ha BIIPI3KY [—; 7] 1 MOXKHA 3HANTH

i1 koedinientn Oyp’e. OTpumaemo:

™

T 0
1 1 1
——/\x|dx:——/:cda:+—/xda::
T m 7r
-7 0

m 7T+7T
= — — =TT
2 2 ’

/\x|cosnxd:z: = —< /xcosnxd:ch/xcosnxdx) =
0

—T

0
U=z, dV=cosnz, 1 smnx 1 smnaj u
= Sin N ——(<—x -l— smna:dx+ ) —
dU=dzx, V= n -m N n 0
n
1 [ 1
—_ smnxd:z:) :—( sin nxdx — smnxdq:
n ™
0 —T 0
1 0 T 1 0, n:2k,
:—<—cosnx +cos nx >: < 2+4+2(— 1)>: 4
™2 —r 0 ™2 . 9. _
, n=2k—1.
m(2k—1)?

m
- 1 : :
Koediuienru b, = 0, 60 — [ |z|sinnzdr = 0, sk inrerpas B cumerpudHux
7T

—T
MeyKax Biji HernapHOT (DYHKIIII.

Orxe,

T 4 1
~o ==Y ——cos(2k — 1
‘x‘ 2 T ; (Qk . 1)2 COS( )x7
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ne x € [—m; 7.

Ao noknactu p(x) = |z|, z € [—m; 7], 1 p(z+27) = p(x) And JOBLIBHOTO
xr € (—00;00), 10 dyHKIis p(x) € nepioguuHO 3 1epiogoM 27 1 HellepepBHO
Ha BCiil miiicuiit oci. s Gyl ¢(z) BUKOHYIOTHCS JOCTATHI YMOBH 361KHOCTI

psiiny Pyp’e. Toji

1

Ockinbku @(x) = |z| npu = € (—m;7), T0

ToA] 1

v

(

r+1, gkmo 0<x <1,

3.4. Oynxuia f(r) = < 2, akimo 1 < x < 2, 33J10BOJIbHAE yMOBU PO-

\4—:6, gakimo 2 <z < 3,

spunentsi pyHkiil B psg Pyp’e va Bijpisky [0;3]. Orxke, iT MOKHA PO3KJIACTU B
psan @yp’e Ha npboMy BiApizky. Tosi

nmx

+Zancos—+b sin —— 7

3

el=-—.
S

Snaxonmo KoeddirieaTn po3punents GyHkIil B psjg Pyp’e. Orpumaemo:

1

3 2 3
zg/f / dx—i—Q/da:—l—/ —xdx =
0 0 1 2

2

(G (- D -
3 2 v 0 xl v 2 /1)
1 2
dx+/

1

1
0/

3
2 2nmx 2
== S 1
an 3/f(yc)cos 3 dx 3</(x+ )cos
0

0

2nﬂx

3
2nmx 2/ 3 2mr:z:
- ) 2 e
—|—/( x) cos 5 dx 3\ 5 (x 4+ 1) sin
2
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6 . 2nmx|? 3 . 2n7m: 3 3 ; 2n7r:v
+g —sin— 1+(4—x)- 5, Sin 2—/ =
2
2/3 . 2nmw 9 2nmx |l 3 dnm 3 . 2nmw 3
= —(— sin + Cos ’ —sin— — —sin—+ ——sin2n7—
3\nm 3 An2q2 3 lo nm 3 nm 3 2nm
3 . 4dnm 9 2nmx |3 2 9 2nm 9
nrw - 3 4n’r? o8 3 ’2) 3 (4n27r2 €08 3 4n2r2
9 4nm 3 2nm 4nm
—WC082HW+4TL2W2 COS 3 > = W(COST—i_COST_Z) =
— 27;;2 (2 COS N COS n?ﬂ — 2) = n237r2 ((—1)” - COS T;—W — 1).

3 1 2
2 2 2
b, = 3 / f(x)sin T g = / sm " dx + 2/8111 n?jrx dx+
0 0 1

3 1
+/ . 2n7rxd > 2( —3( ) 2n7rx’1 N 3 / 2n7mcd
) sin r) = x cos cos T—
3 \2nm 3 2nm 3
2 0
3
3 2nmx ’2 ( 4 ) 3 2nmx ‘3 3 / 2nmx q )
——CoS — (4 —x) - CoS CoS T =
nm 3 1 2nm 3 l2 2nmw 3
2
2( 3 2n7r+ 3 N 9 C 2nmx |l 3 4n7r+ 3 2nm 3
—| —— cos sin —— 0S8 ——+— oS — — ——
3\ nr 3  2nm  4An?m? 3 lo nm 3 nr 3  2nw
N 3 dnm 9 . 2nrmx ’3> 3 ( . 2nm L 4n7r>
— COS — sin = sin sin— | =
nw 3 An2q2 3 2 2n27? 3 3
= 2723 . 2Silr1n7rcosn?7r =0.
Omrxke, poskia 3aan01 GyHKHIl B psijt Pyp’e MaTUMe BUIJISL:
nm 2nmx
f(x 7'('22712( cos?—l) coSs 5 -
1, gakimo 0 <z <1,

5.4. Cnouarky poskiajemo dbyskiio f(z) = 34,

2—z, gkmo 1 <z <2,
KOCUHyCaMu KpaTHUX Jyr Ha Biipisky [0;2]. Pobumo napHe npojioBKeHHs Ha

[—2;0]. Toxi b, =0,

2 1 2

1 2\ |2
= [ f@)da = [ de+ [(@—2)de =a| + (20—
0/33:5‘ O/x—|-1/ r)dxr x‘o—|—<a: )’1

3
2 2
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2 1 2
/f cosmr:cdx—/cosmr:cdan/ — ) cosnmr dr =
0 0 1

2

sinnrx |l 1 . 2 1 .
= — ‘ —l——(2—x)smn7ra:‘ + — | sinnrrdr =
nt lo nrw 1 nrw
1
1 2 1 O7 n = Zk,
T e cosmrx’l RS <1 - =) ) B —2 2k — 1
n— 9%k —
(2k — 1)2x2’
Omrxe,
3 2 <X cos(2k — 1)ma

f(:L‘):Z—kaI k=12 x € [0;2].

Tenep poskiagemo dyukmito f(r) 3a cuHycamMn KpaTHUX JIyT Ha BiJPi3Ky
[0; 2]. Pobumo nenapue npojosxkenns na [—2;0]. Toxi ag =0, a, =0,
2

1 2
/f 81nn7rxda:—/81nn7m:dm+/2—x)smn7rxdx—
0 1

0

2
11 2 1
:_COSTLTF$) __(Q_x)cosnﬂaj ——/COSTMTxdx—
O Y nmw
1
1 1 !
— (( ) + — (—1) n27r2 sin mrx i
Orxe,
1<X1
fx) = - nz:; 5sinmr:z:, z€[0;2. »

1, gkmo 0<ax <1,
9.4. Busnauumo s Gyukuii f(z) = JIOBXKUHY BiJI-

—1 gakmo 1 <x <3,

piska [. Maemo 2 = 3, 3Bigku [ = o Toni momupumo dyukmio f(x) #Ha BCO
JUCHY BICH MEPIOJMIHUM YUHOM 3 Tepiojgom 1 = 3.
Kowmiuiekchi koedinientu psijry @Pyp’e obunciaoemo 3a hopmysiamu

21

cn:2—l/f( e “Fdr, (n=0,+1,42,...).
0
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B mamomy BUIAIKy MaeMO

1 / 1 / 1 /
2zn7rw 2inTx 2inTx
= — dr = — e 3 dr — — e~ 3 dr =
o s/f 3/ 3/
0 0 1
1 _ 2inmx 1 _ 2inmx 3 1 21n7r 2inm
_ — 3 3 — — ]_ —2inm —_ _3) —
2in + 2inm 1 2inm ( ¢ T otide c
1 inT 1 - —25
@_2—%>_,_j113 n % 0.
~ 2inm nm

L/f Vdx = - /dpi/m -2 ’—43:-%

Orxke, poskiaa GyHKIN B pstg Oyp’e B KOMILIEKCHI (popMi MaTHMe BUIJISIT

2inm

f(x):———;zl_e : @7 n # 0.

BayBaxkuMo, 1110 3HaieHwi psij 30iracThest 1o dyukimil f(z) npu z € (0;1)

ra x € (1;3), a B kpaijinix Toukax £ = 0 1 x = 3 1a B rouni x = 1 fioro cyma

: 1+ (-1
piBHA, +) =0. »
10. BpaxoBytoun o3HaueHHsI, MOXKEMO 3alUCATH
400
= Z a, T, (x),
n=0

ne koedimientn Pyp’e a, morpidbHO 3HAKTH. L1 IX 00UKNCIEHHS CKOPUCTAEMOCS

BJIACTUBICTIO OPTOrOHAJLHOCTI MHOTOUIeHIB Hebuiera wa inreppasi (—1;1) 3

1
V1—22

[ToMHOXKUBIIIM OOM/IBI YaCTUHHE PO3KJAJILY Ha BAroBy (PYHKIIO, OTPUMAEMO

BaroBoio QpyHKIEIO

SCS 1 +oo
= a1y, (x
V1 — 22 \/1—x2nzo ()

[IpoinTerpyemo oOu Bl YacTUHU PiBHOCTI 10 T B Mekax Bijg —1 10 1 :

1 1
T 1 400
——dxr = —_— anTn x)dx

3Bijicu oTpuMaeMo, 1o ag = 0.
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T, (x)
V1 — 22

HaJii, MTOMHOXXUMO OOM/JIBI YaCTUHU PO3KJIA/y Ha 1 TPOIHTETPYEMO TIO

mo r B Mexkax B —1 jo 1 :

1 1
23T, (x) 1 23 cos(n arccos )

;7T?if;§(j$ dI
-1

~ on-1 N ~ 921

23 cos(n arccos )

V1 — 22

st obuncyieHHst iHTerpaJia / dx TmpoBeIeMO TiJICTaHOBKY

—1
arccosx = t. Toji orpumaemo

1
2" [ 2’ cos(narccos x)

"oor 1 — 22
21
arccosr =t, dr = —sintdt, x1=-1, t1=n
x =cost, 1—cos?t=sint, xo=1 ;=0
2m 2™ 1+ cos 2t
== [ cosPtcosntdt = — | ———"" costcosntdt =
T T 2
0 0

™

/(1 + cos 2t) - %(COS t(n+ 1)+ cost(n —1))dt =

2n—1

T

2n—2
T

/ (cos t(n+1)4cost(n—1)—+cos2tcost(n+1)+cos 2t cost(n— 1)) dt =
0

2n72
T

f 1 1 1
/ <cos t(n+1)+cos t(n—1)+§ oS t(3+n)+§ oS t(n—1)+§ cost(n+1)+
0

n+1 * n—1 +2 3+n
1 sint(n—1) 1 sint(n+1) 1 sint(3—n)
2 n—1 2 n+1 2 3—n
Axmo n =1, 10

2 [ 2 [ /1 It 2
a1:—/cos3t-costdt:—/(i) dt =
s s 2
0 0

+% o8 (3 — n))dt _ on—2 (sjnt(n +1)  sint(n—1) 1 sint(3+ n)+

T

™

O:07 n=1, n=#3.
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™

1
= — (1—|—20082t—|—
2T

™

1 + cos 415)
0

3
2 4

1 t 1
dt = %<t—|—sin2t—|—§—|—§sin4t)

0
Axmo n = 3, To

™

m

8 8

as = —/COSgt-COS?)tdt: —/cos3t~cos(t+2t)dt:

7r T
0 0

m s

8 8
= —/C083 t(cost cos 2t — sintsin 2t)dt = —/cos?’t(cost(Q cos’t — 1)—
T
0 0

™

8

—2sintcost)dt = — /(2 cos’t — cos*t — 2sin’t cos* t)dt =

m
0

3

B 8](2 (1+cos2t>3 <1—|—00th)2 (1—0082t)(1+0082t)2>d
oo 2 2 4
0

™

8 1 1
= _/ (Z(l + 3 cos 2t 4 3 cos® 2t + cos® 2t) — 1(1 + 2cos 2t 4 cos? 2t)—
m
0

™

1 2
—1(1 — cos® 2t + cos 2t — cos® 2t))dt = — /(—1 + 3cos® 2t + 2 cos’ t)dt =

T
0
2,1 [ f
:_<§ (1 +3cosdt)dt +2 [ (1 —sin t)d(smt)):
™
0 0
2/t 3 2 u
:;(E—I-gsin4t+281nt—§sin3t>Ozl.

Orxe, orpumaemo poskian bynxuii f(x) = 2% 3a muorounenamu Yebumesa
. 3
y ULl 27 = ZTl(x) + T3(x), e x € (—1;1).

Ao posmucarn muorownenu 11(x) i T(x), To

3 1
D i ZCOS(3 arccosz), x € (—1;1). »

§5.2. IleperBoperHa Pyp’e. Iarerpan Pyp’e

Oyukuist f(r) HasuBaeThCst AOCOAOMHO iHME2Po6HOo10 Ha R, skiio icHye
+00

HEBJIACHUIT 1HTerpas /|f(5z;)\dx

—00
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Teopema 1. Hexati gynruia f(x) na neckinuenmnomy npomiocky (—oo;00) €
0OMEINCER010 T ADCOMOMMHO THINEZPOBHOI0, 0 HG 0YIb-AKOMY CKIHYEHHOMY B10PI3KY
[a; b] sadososvnse ymosam ipixae, mobmo mae Ha yboMy GIOPI3KY CKIHYEHHY
KIABKICMD MOY0K PO3PUBY NEPULO20 POOY 1 CKIHUEHHY KIADKICTD MOY0K eKcmpe-

mymy. Todi suxonyemves cnicsidHOULEHHA

+oo

f(x—o)‘;f(af+0) /dw/f ) cosw(t — x)dt.

0

3okpema, B TOUKax HermepepBHOCTI (GyHKIHT f(x) BUKOHYETHCST PIBHICTH

+00

f(z) = % / dw +/oof(t) cosw(t — x)dt.

0
i piBHOCTI 9acTO HA3UBAIOTH tHMe2pasbHumu opmyasamu Pyp’e, a 10-
BTOPHUI IHTErpaJ clpaBa Ha3WBalOTh tHMezpasom Pyp’e.
SayBaxkumo, 1110 iHTerpajibHy dpopmysy Oyp’e B TOUKax HEMEPEPBHOCTI MOXKHA,
HepernucaT y BUTJIA:
+00

f(x) = /(a(w) cos wx + b(w) sin wx)dw,
0

1
s

ne a(w /f t) coswt dt, b(w /f t) sinwt dt.

st HapHHX dyukiiit hopmysia q)yp € Ma€ BUTJIS]T

—+00 —+00

f(a:):§ / ( / (t) cos ot di ) cos o duo

0

dkimo mozHaunuTH

_ \/g +/oof(t) cos wt dt, (1)

to iHTerpas Oyp’e nepenuiersbest y Bujil

- \/g ]ooa(w) cos wi dw. (2)
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Dopmyra (1) HasuBaeThCsT KocuHyc-nepemeoperusm DPyp’e napuol HYHKILI.

st nenapuux (pyHKIH iHTErpaabHy (popMy/Ty MOXKHA 300pa3uTh Y BUTJISII

f(x) = % 70( +/Oof(t) sin wt dt> sin wx dw.
0 0

ko nosHaunTm

b(w) = \/g 70 F(£) sinwt dt, (3)

TO iHTerpaJbHa (pOpMyJia IEPEeIUIIeTbCA Y BU/I

flz) = \/g 75(@ sin wa dw. (4)

Dopmyina (3) Ha3UBAEThCs cunyc-nepemeopennam Pyp’e nvenapuoi dyH-
kil f(x).

BayBaxkumo, 110 mapHy abo HemapHy byHKINIO f(r) MOXHA BiJIHOBUTH,
BUKODHUCTOBYIOUM Binosigni inrerpasun ®Pyp’e (2) abo (4) 3a sijgnosijHum

KOCHHYC-TIepeTBOpeHHsIM ab0 cunyc-ieperBopentsaM Pyp’e.

Dopmyiia e
f@):%_/ (_/ f(t)e‘i“(t_x)dt>dw

HA3WBAETHCA tHMez2pasom Pyp’e 8 KomnaexkcHit hopmi.
Hexait gayst dbynkmii f(x) Bukonyorhes ymosu Teopemu 1. Tomi npsmum

nepemeoperHHam DPyp’e Ha3MBAETHCA THTETIPAJI

Flo) = Flr@)] = <= [ e a. )

Obeprene mepemeopennsi Pyp’e, sike BIIHOBJIIOE MOYATKOBY (DYHKIIIIO

f(x), BUBHAYAETHCS CHIBBIIHOMIEHHSM

~

fla) = P[] = = [ fw)e ©)
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~

Orpumana 3a jonomoroio nepersopettst @yp’e (5) dbynkiis f(w) nasusae-
ThCst 300pastcennam 3a Pyp’e pynruii f(x).

HagejieM0O OCHOBHI BJIACTUBOCTI IIPSAMOTO Ta 00epHeHOoTo neperBoperts Pyp’e.

1) Jlinitinicms nepemeopenns Pyp’e. Axwo dynwuii fi(x) ma fox)
3000680AbHANOMD YMOSU meopemu 1, mo daa doGIALHUT JICHUT Yuces ap Ma Qv

BUKOHYIOMBCA PIEHOCIT
Flon fi(z) + as fa(2)] = ar Ffi(2)] + aoF [ fo(z)],
Fafiw) + asfo()] = ar F [[1(w)] + aoF ! [fo(w)].

2) @opmyaa 38’°s3ky. Hrxwo daa dynruii f(x) icnye npame ma obeprene

nepemsopenus Dyp’e, mo

3) Ilepemeopenns DPyp’e noxidnoi. Hdrwo daa pynxuita f(x) ma f'(x)
icnye nepemeoperns Pyp’e, mo
FIf'(2)] = iwF[f(x)].
dvwo Pynruia f(x) e neckinuenno dudepenuyitiosnoto i das 006iAbHO20

k € N icuye nepemeopenmna QDyp’e F[f(k)(x)], Mo CNPaGedAUBE HACMYNHE

CNI6EIIHOULEHHA
Flf"(2)] = (iw)*F[f(2)], k€N,
4) Hoxidna 6id nepemeopenns @yp’e. Hexatl dpynrxyia f(x) nenepepena

na R, a xf(x) abcomommno inmeeposna na R, mo
F'lf(2)] = Fl—izf(x)].
B sarajibHOMY BHITAIKy BUKOHYETHCsT (DOPMYJIa
FO[f(a)] = Fl(—ix)"f(2)], keN.
5) Ilepemeopenns Pyp’e inmeepana. dxwo oas Gynwuii f(x) icnye ne-

pemeopenns Qyp’e, mo

P [ stoi] = S Fire),
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6) Ilepemeoperns @Pyp’e scynymoi dymnxyii. dxwo dra pynxuii f(z)

icnye nepemeopenna Pyp’e, mo daa f(x — a) cnpasedausa Gopmyaa
Flf(x —a)] = e " F[f(z)],

a 0aa ymwwuii f(z + a) — opmyaa
Flf(x +a)] = “"F[f(2)).

3z2opmxroto jBox yukuiit fi(x) ra fo(r), Bu3HaUeHux Ha BCiil aificuiit oci,

Ha3uBaeThCst BYHKIA f1(x) * fo(x), M0 BU3HATAETHCS PIBHICTIO

fi(x) = fo(x) = / filz —t) fo(t) dt = / F1(t) fol — t)dt.

7) Ilepemsopenns Pyp’e seopmru deox Pynruyit. Hrxuo dis dynryid
fi(z) ma fo(z) icnye npame ma obeprene nepemeopenns Oyp’e, mo suronyio-

MHCA HACTYNHE CNIBBIOHOULEHH.A

Flfi(z) * fo(2)] = V2rF[fi(x)] - F[fa(2)].

~

Bobpaxenus Pyp’e f(w) = F[f(x)] bynknil f(z) nasuBaernes cnekmpaas-

Ho10 Pynryicio abo cnexkmpaavholo rapaxmepucmuroro s f(xr). Oyu-

KIlisl €7 HABUBAETHCST KOMNAEKCHONW 2aPMOHIKO10, a f(w) — KOMNAEKCHOIO

amMnAImydoro 2apMoHiKy e'“".

T

3ayBaKnUMO, 1110 3 MEXaHIIHOT TOYKHU 30py PyHKIlIsE € pu JOBLILHOMY 3Ha~

deHHI w ommcye rapMmonidHe KosmBaHHs. Toji meperBopents Oyp’e (5) MoxkHA

PO3YyMITH sIK 300paKeHHs PyXY, 1110 ONUCYETHCH PYHKIEID €%, y BUIJIsI] HECKIH-

YeHHOI HellepepBHOI CUCTeMHU He3aJIeXKHUX KOJWBaHL €'“’ 3 pI3HUMU JacTOTaMu

w. QOyukiis f(w) mpu MBOMY MOKa3ye, 3 KO IHTEHCUBHICTIO BiIOYBAOTHCS KO-

JIMBAHHsI, 110 BIIOBIIAIOTH pisHuM 3HadeHHsM w. Qyukiis |f(w)| nasubaerbes

amnaimyonum vacmomuum cnexkmpom Gyl f(x).
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Bnopasnu

1. Bob6pazutu inTerpajom Pyp’e 3aaHi PyHKIIT:

0, saxio x < 0,

1) flz) =
e ", gakmo x > 0,
2) f(a) =,
3) fla)=e ",
( T
cosx, gakmo |z| < =,
4) f(z) = 2
0, AKIO || > —,
\ 2
sinz, sxmo |z| <,
5) f(x) =
>O, JKIO |z| > T,
1, gkmo |z| <1,
6) f(z) =140, sxkuo |z|>1,

gkmo |z| =1,

N/~
=N =

akmo — 1 < x <0,

gkmo x = —1, x =0, x =1,

-
pag
8]
N—
I
8 N

gk 0 <z <1,

=

gkmo |z > 1,

-~

—x —2, gkmo —2<x<—1,

x, akimo — 1 <z <1,
8) () = 4
—x+2, gkmo 1 <z <2,
>O, AKIO |z| > 2,
sgnz, skmo |r| <1,
9) flx) =
0, skio |z > 1,

10) f(z) =sgn(z —a) -sgn(x —b), b> a,
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1
11) f(l') = m, a > 0,
X
12) f(ﬂ']) = m, a > O,
4( —m), gkio |z] < 2,
13) f(z) = 2
0, SKINO x| > 2,

14) f(z) = el cos fz, o >0,
15) f(z) = e *lsin Bz, o >0,
16) f(z) = xe™ ™.

2. 3naiitu cunyc-nieperBoperHs Pyp’e HACTYITHUX (PYHKITIN:

b 1
1) fla) = 2) fla) =1,
o
1, gakmo 0 < x <1, T
3) fla) = | Y @)=
0, skmo x > 1,
e~  gkmo x >0, a >0, x, gkmo |r| < 2
5) fz) =4 6) f(z) =
\0, gk < 0, 0, sxmo |x| > 2,
2 1
7 _ —ax 8 -
) flz) = ze ) , ) f(@) ‘/-575
cos Bx sin Sx
9) f(a) = =07, 10) fa) =

3. 3naiitu Kocunyc-nepersoperns Oyp’e dbyskiil f(x):

e, gkmo x>0, a >0, o
1) f(z) = 2) flz) =e""
0, akio x < 0,
2 1
3) flx) =e ", 4) f(x) :%,
1 1, axmo 0 < x <1,
AKIo T > 1,
22 4 b2 smﬁaj
7 =In——

9) f(z) = sin fz?, 10) f(a:) = cos B,
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4. 3uaittn nepersoperts Pyp’e HACTYNHUX DYHKITIA:

(
1, axmo |z| <1,

1) flz) =, a>0, 2) f(z) = S
0, saxmo |z|>1,
(1
1 1 —, gkmo |z| < a,
3) flx) =— , TER, 4) f(z) = { 20
m 1+ 2?2
\0, gAKMo || > a,
ac2
5) f(z) = ze o >0, 6) flz) =e 2, x €R,
7) f(z) = e T cos Bz, z€R, FER, 8) f(x)=e =sinfz, z €R, f R,
2 w—a2
9) f(z) :gjf—w, r€R, bER, 10) f(z)=e »*, 2€R, a€R, o>0.
+00

5. Oyukiis f(x) 3a0BOJbHSIE YMOBY /(1 + 2%)|f(7)|dr < +oo. Bupaszu-

— 00
tu nepersopenns Pyp’e byuknii 22f(z), * € R, uepes nepersopenns Pyp’e

byukuii f(z).

6. /loBecTu piBHOCTI:

+00
COS W T
P gy = L ol
1)/a2+w2dw_2ae oxeR, a>0,
oo
1
2)/e”coswxdw:—, r € R,
1+ 2?2
0
+00

12,2 1 2
3)/6 279 coswr dw = — ex?2, x€R, o>0,
o

BE]

0

]_ 1:2 2
4 F[ ew] — Vome ™, zeR, t>0
) 2Vt

7. 3uaiitu neperpopentst Pyp’e GyHKIIT:
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8. Buaiitu nepersopenns Oyp’e Gyukmil f(x — 3), gxmo

|z|, axmo |z| <3,
fz) =

0, skmo |z| > 3.

9. Buaijitu nepersopenns Oyp’e Gyukmil f(x), akio:

1 2

DI@) = g /W= s

10. Hexaii f(z) — nenepepsro judepeniiitosua dyHkiiist i

+00
/ f P (@) de < +o0,
upu k=10,1,2,...,1 f(z) = 0 upu x — Foo. Buaiitu 38’5130k MixK 1HEpETBOpPE-

nuam Oyp’e byukuiit f Ta f’.
11. Braiitn byl p(x) 1 ¥(x), gxmo:

+00 +o00
1
1) /g&(y) coszydy = 1122 2) /@/J(y) sinzydy =€ *, x> 0.
0 0

12. 3uaiiT 3ropTKy HACTYNHUX (DYHKIL:

e~  gkmo x>0, a>0, e Pr grmo x>0, >0,
1) fi(z) = S folz) =

0, akio x < 0, 0, akimo x < 0,

1, gakmo 0<x <1,
2) fi(z) = < fo(x) =€, x>0, a>0,
0, gxmo <0, z>1,

’ (

0, akmo x < 0, 0, akmo x < 0,
3) fi(z) = fo(w) = <

sinx, skmo x > 0, shx, gxkmo z >0,

>

0, akmo r < 0, 0, akmo r < 0,
4) fi(z) = S fa(@) = 4

sinz, gakmo x > 0, cos2x, sdkmo x > 0,

\ \
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2

0, «akmo x <0, 0, akimo x < 0,
5) filz) = fala) =
e’, gakmo x > 0, sin3x, gkmpo x > 0,
0
0, sgkimo x < 0, 0, sgkimo x < 0,
6) fi(x) = { falx) =
shx, gakmo z > 0, chx, gakmo x > 0,
0
0, sgkmo x < 0, 0, dkmo x < 0,
7) filx) = falx) =
et akmo x >0, 1 —e* gkmo x>0,
0
0, sakmo x <0, 0, saxkmo x <0,
8) fi(z) = 4 folz) =
22, gkmo x > 0, 23, gkmo x > 0,
0
0, gxkmo z <0, 0, akio x < 0,
9) fi(z) = 4 folz) =
x, gkmo x > 0, sin? x, skmo x > 0,
0, akio x < 0, 0, akmo x < 0,
10) fi(z) = folx) =
sh2z, sgakmo x > 0, cos3x, sgakmo x > 0.

13. Bnaiitn neperBopentst Oyp’e 3ropTku HyHKITI

ax

e~ gkmo x > 0, 1, sxmo |z] <1,
fi(z) = folz) =

0, gakimo x < 0, 0, gkmo |x|> 1.

14. 3nuaiitu obepuene nepersopernst Pyp’e jist GyHKIT

. 1
flw) = (a +iw)(8 + iw)’

ITpuknaaum po3B’sa3yBaHHsa BOPaB

a>0, 8>0.

1.6. Oynukuist f(x) 3am0BOsbHSIE yMOBH Teopemu 1. Orxe, st HET MOXKEMO

obuucsuTu inTerpas Pyp’e. Orpumaemo:

400 +

f(x) = %/dw /Oof(t) cosw(t —x)dt = % +/Oo</1czosw(tx)dt>dw:

0
—+00

/Oo(é sinw(t — w)‘l_l)dw = l / l(sinw(l —x) +sinw(l 4+ z))dw =

1
7r ™) w
0
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—+00 . +00 .
1 2SN W + COS WT 2 SIn W - COS WX
= — dw = — dw
0

(0 w ™ w
0

— inTerpaJ Eitnepa juis 3aj1an01l QyHKIII.
+oo
1 2 / sin w cos w

3 dopmyin 3= dw oTpuMaEMo
™

in 2
Z- / 2 d(w).
2 2w

+oo. y
Sin
=" »
t 2

0

1.8. Baysaxumo, 1o 3ajata Gyskiis f(xr) Ha npoMixkKy (—00;00) € 0bMme-

Orxe,

YKEHOIO 1 abcomoTHO inTerposroto. Y Mo [ipixie aist f(x) Bukonyoorbest. OTxe,
+00 +00

1
dbyukiifo moxkia 300pasutu inrerpagom Oyp’e — / dw / f(t) cosw(t — z)dt.
m

0 —00
OOuMCINMO CIOYATKY BHYTPIIIHIA iHTErpaJ:

-1 1

I(2,w) = /f(t)cosw(t—x)dt:/(—t—2)cosw(t—:v)dtJr/tcosw(t—x)dt+

—2 -1

; U=—t—2, dV =cosw(t — x)dt
+ /(—t +2) cosw(t — x)dt = 1
dU = —dt, V = —sinw(t — x)
1 w
U=t, dV =cosw(t—az)dt| |U=—-t+2, dV =cosw(t—z)dt
+ 1 + 1 =
dU =dt, V =—sinw(t — z) dU = —dt, V = —sinw(t — x)
w w
-1
—t—2 -1 1 t 1
= sinw(t—x)’ +—/sinw(t—x)dt+—sinw(t—x)‘ —
w -2 w w -1

-2

1

1

—— / sinw(t — z)dt +
-1

W

2
2 . 21 [
sinw(t — aj)‘ + — [ sinw(t — z)dt =
w 1w
1

= —sinw(l+2z)— — t— ‘ + —sinw(l — z) — —sinw(1 4+ )+
sinw(1 + x) 5 cosw(t — ) . sinw(1l — ) sinw(1l + x)
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1 1 1 2 1
-I-F cosw(t — x) T ;sinw(l —x) — Ecosw(t — ) = E(_ cosw(l + x)+

+cosw(2+ ) + cosw(l —x) — cosw(l +x) — cosw(2 — z) + cosw(l —z)) =

1
= —(cosw(2+4+z) —cosw(2—1z) —2cosw(l+z) +2cosw(l —z)) =

2
= —(=2sin2wsinwzr + 2 - 2sinwsinwr) = —(2sinwsinwx — sin 2w sinwz) =
w w
2 . . . , 4 sin w '
= —(2sinwsinwr — 2sinw coswsinwr) = ——— -« (1 — cosw) sinwz.
w w
Orxe,
400 )
4 [ (1 —-cosw)sinw
f(z)=— 5 - sinwz dw.
7r w

— inTerpajs @yp’e jid 3ajanol QyHKINL. P
2.6. Bajana dyukiis f(z) e wenaphoio i oomexenow. Kpim toro f(x) €
abCOJIIOTHO 1HTEIPOBHOIO Ha, BCiii JiificHiit oci 1 3a0B0sbHsIe yMoBaM Jlipixje. Toi

cunyc-iepersopents Dyp’e 3a1aH01 PyHKIT 00UNCIIOEMO 38 POPMYJIOIO

400
2
b(w) = \/j/ f(t) sinwt dt.
T
0
Orpumaemo:

5 U=t, dV =sinwtdt
b(w) = —/tsinwtdt: 1 =
T , dU =dt, V = ——coswt

w
2

2 1 2 1 2 2 1 . 2
= —(——tcoswt’ + — coswtdt>: —(——cosZer—Qsmwt‘):
m w 0 w s w w 0

0

2 2 1 2 sin 2w — 2w cos 2w
= —(——0082w+—2s1n2w>: — 5
T w w T w

— cunyc-ieperBopents Pyp’e 3ajanol GyHKIHI. B

, sin Sx : .
3.8. Dyukiia f(x) = g € abCoJIIOTHO IHTErPOBHOIO Ha MPOMIKKY
x

(0; +00) (muB. mpukmas 1.6) i 3amoBosbhsie ymosu [ipixse. Toai kocunyc-mepe-

tBopeHHsA Pyp’e 0bUnCII0EMO 33 (POPMYJIOIO:

“+00 “+00
2 2 in St
a(W):\/;/f(t)coswtdt:\/;/m;ﬁ coswt dt =
0 0




164 PO3JLIA V. Padu Qyp’e. Inmeepas Pyp’e

+

- (Sin(8 + w)t + sin(8 — w)t) dt =

400
sin(f + w)t sin(f — w)t B
— dt + / B dt) =

1
_E(

o\g o

0

(5 san (B +w) + Dsan (B —w)) =

5~
)

2 2
g, SKIO 3 > w,
1 /o 1
:5\/;<sgn(ﬁ+w)+sgn(ﬁ—w)>=< 3 g, AKIO [ = w,
0, Ko [ < w.

\

3ayBaykuMo, M0 TPW 3HAXOKEHHI KocuHyc-TieperBopenns Dyp’e 3amanol

(yHkIil, Mu ckopucrajuch inrerpaJsom ipixjie, a came

+oo
D(B) = / smxﬁx dx = gsgn g. »

0

22

4.6. lnst Gyukuil f(r) = e~z Bukonyiorhest Bci ymosu teopemu 1. Togi 3a

dopmyoro nepersopenns Oyp’e orpumaemo:

+00 +00
—~ 1 2 1 1.2, 0 C N2\ L 32
W) = —— e T e WLy — 675(1’ +2iwx+(iw)?)+3 (iw) dr =
J) 2 / V2T /

+00
O6uncnumo tenep interparn [ (w) = / e 3@ gy Top
—00
A ] Adtiw
: zZ =T+ 1w 22
[(w)= lim [ e 20+l gy = = lim / e 2dz
A—rtoo dr = dz A=rdoo
—A —A+iw

[TponudpepeniiiroBaBinm KpaiiHi YaCTUHU I[IE€] PIBHOCTI 10 W, OTPUMAEMO

I'w) = Alim (z’eé(‘”i“’)2 — z’eé(A”“V) = 0.
—+00
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3sigcn I(w) = ¢, ne ¢ = const.

+00 400
2 y2
O6uunciaumo [(0). Orpumaemo [(0) = /e?dx i 1(0) = /e?dy. [Tepe-
MHOXKHUMO I1i piBHOCTI. Tosi R :
400 +00 +00
1*(0) = /egdx / = dy = / / dxdy

HepeXO,ZLH‘{I/I B OCTaHHBOMY lHTeraﬂl A0 TTOJIAPHUX KOOPJAWHAT, OTPUMaAEMO

2 +o00

r=rcosp, 0< <27 2
I*(0) = 4 i :/dgo/re_2dr:
y=rsinp, 0<r<+o0

0 0
2w +00
L[y ’fd(Q)—Q( ’"2>+OO—2
=5 o [ e ré) =2m( —e ‘0 = 27.
0 0
400
Orxke, 1(0) = / e~ Tdr = /2.

[Tosepratouucs jio nepersopentst Pyp’e 1mo4aTKoBOI (PyHKIIIT, OTPUMAEMO

2

" 1 w? w
flw) = e -\V2r=e 2. »

9 — 2
7.2. BayBaxumo, mo dynkiis f(x) :ﬁ € 1oxijHor QyHKIHT
O(z) = %ﬂ T06r0 ¥'(7) = f().

3HaifiemMo Bij 001 IBOX YaCTUH OCTaHHBOI piBHOCTI 1eperBopentsi Oyp’e. Toui

-~ -~

Flf] = f(w) = F[?'] = iwF[®] = iwd(w).
st roro, mob 3uaiitu nepersopentsi yp’e Gyl ¢(x) = %, criova-
x
L1
TKy 3Haljemo nepersopenns Pyp’e GyHkull ——-.
xc+9

OckiabKu
+oo

0
1 , 1 , :
F[€—3|x|] _ 6—3|alc|e—zwxdaj _ ( €3x€—zwxd$ + 6—3x€—zwmdx) _
V2w V2

0
—(3—iw)x +00
0 ) N

1 , 1 e
_ —(3—iw)z —(3+iw)x
— e dr+ / dx) ( _
DY ( 0/ /2 3 —w

+00 e—(3—|—iw)x

0o 3+ w
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_ ! 1 Ly 6

_\/ﬂ(_—3+iw+3+iw)_\/ﬂ(9+w2)’
-1 0 6 —3|a
[\/%(9+w2)} :F[\/ﬁ(gﬂﬂ)] =

3BiJICH, TOMIHSIBINKA MICIFIMU 3MIiHHI W Ta X, OTPUMAEMO

To F

—3w

F[ 1 }: 2me

9 + z2 6

3 BaacTUBOCTI 4 MOXKEMO 3allCaTh

Flors) =] - (55— ). -
9 + 22 9 + z2 6 w

sl _ V27 ~3ju|

-[
3

- (—3)sgnwe

OcrarouHo OTPUMYEMO, IO

9 — 2
F{ﬁ} =jwsgnw \/gieg"‘" = —\/gw sgnwe 2@l p

12.9. 3a o3HaUYEHHSM 3ropTKHU JBOX (PYHKIN 3allUIIEMO:

3BljcHU

+o00 x
: 1— 2t
fi(z)* fo(x) = /fl(x—t)-fg(t)dt:/(x—t)81n2tdt: sin%z%‘ =
—00 0
1 [ 1] v [ 1]
=3 (a:—t)(l—coth)dtZE (x—t)dt—§ cothdt+§ t cos 2t dt =
0 0 0 0
1 £2\ |z @ 1x U=t, dV =-cos2tdt
:—<:1:t——> — —xsin 2t +—/tcos2tdt: 1 =
2 2710 4 0 20 dU = dt, V:§sin2t
Lo noe s Sesnae =L [sioran
=== == sin —tsin — — [ sin =
2 2 At 0 1
0
2?1 v 1 11,

:Z—i—g(ZOSQtO:—+§COS2$—§:Z($ —sin*z).  »

4
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1. Posunyru B psijy @yp’e sagany dbyukuito f(z), (T = 27). obymysaru

rpadgik cymMu psjry. SHANTH 3HAYEHHS CYMU psily B 3aJaHiil TOUI Xy :

1) f(z) =z, x € [0; 7], 3a cuHycaMu KpaTHUX JyT, To = T,

2) f(z) =z, x € [0; 7|, 3a Kocunycamn KparHux jyr, ro = 0,

3) f(z) ==z, x € [0;27], g = 2,

—1, sgkuo x € [—m;0),

4) f(z) = 9 zo = 0,
1, sakmo x € [0;7],

0
2, ko z € [—m;0),
5)f(5€):< xo =0,

—1, sakmo x € [0;7],

\

6) f(x) = —x, x € [0;7], 3a KOCHHyCaMu KpaTHUX JyT, To = T,
7) f(x) = —z, x € [0;7], 3a cunycamu KpaTHUX JyT, To = T,
8) f(x) = —x, x € [0; 27], zy = 2m,
9) f(.’L') =T -, rc [O;ﬂ_]?x():ﬂ-a

(

T, gk € [—m;0),
10) f(x) = Tg =T,

T —x, sk x € [0;7],
0
—z, sgkmo x € [—m;0),

11) f(x) =« xo = 0,
—1, sxmo x € [0; 7],

\

12) f(z) =7 — 2, x € [0; 7], 3a KOCMHYCaMy KpaTHUX JIyT, To = T,

(
—x, gkmo x € [—;0),

13) f(z) = Tg =,
0, gkmo z € [0; 7],

0, skmo x € [—m;0),
14) f(z) =< Ty =T,
x, skmo x € [0;m],

0, sgkmo x € [—m;0),
15) f(z) = S 2 =0,
1, saxmo x € [0;7],
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T4z, gkuo x € [—m;0),
16) f(z) = < To =T,
T, skio € [0; 7],
’
T+ x, sakuo x € [—m;0),
17) f(ﬂ?) = < Ty — 0,
1, gkmo z € [0; 7],

x, sk x € [—;0),
18) f(z) = < Ty =T,
0, saxmo x € [0;7],

x, sk x € [—;0),
19) f(x) = < xo = 0,
1, sakmo z € [0;7],

x
=T——,T€

2’

21—z, v € [0;27], o = 0,
[0;27], 2o = 0,

Inmeepan Qyp’e

= —7m 4z, ¢ € [0; 7], 3a cunycamu KparHux jyr, ro = 0,

(

07
= 9

-7+ x,

0

17
= 9

-7+ x,

0

—T — T,
= 9

07

0

—T — T,
= 9

17

0

—T — T,
=X

Tr?

0

—1,
=9

—nT+x

€ [0; 7], 3a kocuHycamu KparHux jyr, £o = 0,

AKIITO

X &€

AKINO T

SAKITTO

T &

AKINO T

SAKIITO

T &

AKINO T

SAKIIO

T &

AKINO T

SAKIIO

AKIIO T €

SAKIIO

AKIIO T €

x €

x €

=21 4z, x € [0; 27, zp = 0,
[—;0),
€ [0; 7],
[—;0),
€ [0; 7],
[—;0),
€ [0; 7],
[—;0),
€ [0; 7],
[—;0),

[0; 7],

[—;0),

[0; 7],

33():0,
Ty =T,
Ty =T,
xon,
LUQ—O,
5130—0
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2. PossunyTu B psin Pyp’e dynkmio f(x) na 3aganomy inrepsasi. [1obyty-

BaTu rpadik 1iel GpyHKIl, a TakoxK rpadik i1 1epiojIuaHOoro Mpo0BKEHHSI.

1) f(e)=4—2,2€(2;6), T =2l=4,

2) f(z) =x+42m, x € (=3m;—2m), T = 2] = 7, 3a KOCUHYCAMU KPaTHUX JIyT,
3) flx) =1, 2 € (2;3), T =2l =1, 3a cuHycaMu KpaTHUX JyT,

4) f(x) =2 —4rm, x € (4m;5m), T = 2] = 7, 3a cuUHycaMyu KpaTHUX JIyT,

5) f(x) =x 42w, x € (—=3m; —2m), T = 2l = 7, 3a cuHycaMu KpaTHUX JIyT,
6) f(x) = -1,z € (=2;—1), T =2l = 1, 3a cunycamu KpaTHUX JIyT,

7 flz)=2r—=z,x € (m2n), T =2=m,

8) fla)=x—2,x€(2;4), T =20 =2,

9) f(z) =4 —x,x € (3;4), T =2l =1,

10) fle) =+ 1, xe(=2;-1), T=20=1,

11) f(z) =2 — 3,z € (2;4), T = 2l = 2, 3a cuHycaMu KpaTHUX JIyT,

12) f(z) =x — 3m, x € (2m;4rw), T = 2l = 2,

13) f(x) =4 —z, v € 3m4dr), T =2l =,

14) f(r) =3 —z, 2 € (2;3), T =2l =1, 3a KocuHycaMi KPaTHUX JIyT,

15) f(x) =20 —2,2 € (0;2), T =2] =2,

16) f(z) =2 — 3w, x € (0;37), T = 2] = 37, 3a cuHycaMu KPATHHUX JyT,
17) f(z) = —x, x € (—2m;0), T = 2l = 2,

18) f(x) =6r —x, x € (bm;6m), T =2l =,

19) f(x) =x — 4w, x € (4m;57), T = 2l = 7, 3a KOCWHYCAMW KPATHUX JIyT,
20) f(x) =—x—m e (2m—m), T=2l=m,

21) f(x) =x+2m, x € (=3m; —2n), T =20 =T,

22) f(z)=—x—1, 2 € (=2;—1), T =2l = 1, 3a KOocMHycaM# KPaTHUX JIyT,
23) f(x) =242, 0 € (—-3;-2), T =20=1,

2) f(x) =a—2, 2 € (2;4), T =2 =2,

25) f(x)=3—x, 0 € (2;4),T=2l=2,

26) f(x) =—x—m oz e (2m—m), T=2l=m,

27) f(x) =6 —x, v € (5;6), T =2l = 1,
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28) f(x)=5—x,x € (46), T =2l=2,
29) f(x) =2 —4,2€(3;5), T =2l=2,
30) f(x) =x—3,x€(2;3), T =20 =1, 3a KocuHyCaMu KPATHUX JyT.

ITpuknaaum po3B’sa3yBaHHd BOpPaB A0 PO3JLTy V
1. PosBunyTtu B psajg @yp’e 3aj1any DyHKIIIO
1, gk € [—m;0),
T—x, sakuo x € [0;7],
gkio (1T = 2m). [lobyaysaru rpadik cymu psijty. SHAUTH 3HAUEHHST CYMU DSITY B
3a,1aH1il Touml xg = 0.
Posp’szanus. Oyukiis f(x) 3ajg0B0ibHsie ymosu Jlipixie:
1) piBHOMIpHO OOMexena, 60 |f(x)| < m mpu x € [—m;7;
2) Mae CKiHYeHHe YMCII0 TOYOK po3puBy | pojy, a came po3puB THIly cTpUOKa
touri g =0, 60 lim f(x)=—1, lim f(z) = 7;
Y HE 0 ’ x—>—0f( ) ’:c—>+0f( ) ’
3) Mage He OLIbIIe HIXK CKIHUYEHHE YHUCJI0 TOYOK eKCTPEMYMY, a CaMe, MaKCHMYM
B Tounl x = 0 1 MIHIMYM y TOYIl & = .
Tomy y Beix Toukax inTepBajy (—m;m), Ji€ BOHA HEEpepBHA, JIOMYCKAE PO3-

BUHEHHSI B TpUroHOMeTpuunuit psijit Pyp’e

400

a

flz) = 50 + Zan cos nx + by, sin nz,
n=1

Jie

- -
ag = —/f(x)dx, a, = —/f(x) cos nzdr,
7 7

1 ™
b, = —/f(x) sinnzdr, n €N,
m

SHaiijleM0o KoedIilieHTn psijy:

™

@0%/ﬁf(x)dx%(/Ol-der/(ﬂ—az)dx) —

—T 0
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L D) 103
= —|(x T — — = —:
T - 2 0 2,
| s . 0 s
a, = —/f(x) cosnxdr = —(/cosna:d:v+/(7r—a:) cosnxdx) =
T 7
- -7 0
1 /sinnx |0 sinnx |T sin nx 1 cosnx |7
:—< + (m —x) - dx) =——— =
T n l-x n o n T n 0

0

_l—cosmn  (—=1)""1+1
— —

™2 ™

0 T

N 1/ .
b, = ;/f(a:) sinnzdr = ;(/smnxdw—k/(w—x) smm:dx) =

—T

o

(;+ (W_x)(—cisnx)

1 ( COS NI

™ COS NI
— dx) =
0 n

(0 n

B 1(—1+Cos7m T sinnx 77) (=) -1 N 1
o7 n n n2 lo/  7n n
Orxe,
2 = (1)1 —1)" =1 1
f(x) = ZW+Z<( )7m2+ Cosna:+<%+ﬁ>sinnx).

n=1
[Is1 piBHICTH Mae Mictie y BCiX Toukax iHTepBaJy (—; ), KpiM TOYOK PO3PUBY
Ta Woro KiniiB. B Toull po3puBy cyMa psijiy JIOPIBHIOE CEPEJIHBOMY apudMeTniHO-

1+ ) )
. Ha KIHTIAX 1HTepBaJIy

My TpaHuIilb GYHKIHI cripasa i 3iiBa, Tobro S(0) =

S(r) = S(—m) = f(—7r+0)2+ f(mr—0) _ %

I'padik cymu psiay Oyjie CKJIaJaTUCA 13 HECKIHUEeHHOI MHOYKUHKM OKPEMUX TO-

1. T+1
HOK 3 OPANHATOIO 7 i abcicoro mn, n € Z '\ {0} Touok (27771; T),n € 7
ta rpadikis dyukmiil y = 1,z € (—m;0) Ta y = 7 — x,z € (0;7) HaK AKUME

3IIICHIOETHCS TapaJiesibHe epeHecenns B30k oci Ox va 2mn,n € Z\{0}. »
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2. Possunytu B psiyt @yp’e dyukmnito f(r) = —r — 7 Ha 337aHOMY iHTEpBaJIi
x € (—2m; —m). [lobyayBaru rpadik miel dbyHKIHI, a Takox rpadik i1 nepio/m-
YHOT'O 1IPOJIoBxKeHHs 1ipu T = 2] = 7.
Posp’a3anus. Maemo Buma 1ok JOBLIBHOTO TIPOMIKKY (a@; b), JTOBXKHUHA STKOTO
2l = m. Ilpojoxkumo Haly (YHKIIO TEPIOJIUIHUM YUHOM 3 mepiojom T = 7
Ha BCIO JIHCHY BiCh 1 po3risiHemo, Hanpukias, mpoMixkok (0; 7). Hosa dynkmis,

nepiojindHa 3 mepiojoMm 7' = 7, Ha MBOMY MPOMIXKKY MaTUMe BUTJIS]
h(z)=—z+m.

Pozsunemo i1 B psiji Pyp’e, KoedinieHTn gKOro 0yjaemMo mykaTu 3a (popMmysaMu
1 TNT
n = 7 fi(x) cosTda:, n=0,1,2,...

/f sinwdx n=12,..

Ob6uncinmo KoecblmeHTH:

2 2 7
ag—;/(w—x)d:v:%<—5+7rx> ST
0
2 | 2/ [
a, = —/fl(x) cos nxdr = —(/(ﬂ' — ) cos@dx) =
s s 9
0 0
2 sin 2nx |7 [ sin 2nx 2 cos2nx |7
2 s, ) _2esdic_
7T((7T 7) 2n o +/ o T (2n)? lo
0
2 [ 2 | |
b, =— [ f(x)sin2nxdxr = — [ (7 — z)sin 2nzdr =
T T
0 0
2 (—cos2nz)|™ [ cos 2nz
7T((7T 2 2n 0 / 2n v

0
_2(77 sin2na:7f>_1
S r\2n (2n)2 lo/  n’
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Orxe,

fi(z) :g-i-Z%sinan,S(O) = S(n) = f(+0) + f(m —0) _ g

2

Cyma 1poro psijty y BCix Toukax Hemepepsrocti f(x) mpu x € (—2m; —m)

criBrajiae i3 3HaueHusiMu PyHKIil. Takum YuHOM

400
1
f(z) = g + Z ﬁSil’lQﬂZE,SB € (—2m—m). »

n=1
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