He ca namucanm HaKoM Hela, KOUTO Bede purypupar BbB daitsia mo JIuckperHu CTpyKTypy B
Jlekiuga 2, Jleknusa 3, Jleknus 4 n Jlekuus 6.

Jlekiima 1 Peannm ymcia - mbpBa 4acT

1.1 MmuoxecTBa

MuoxkecTBO Ha ecTecTBeHUTE unciaa N = {1, 2,3,4, }

MHO>KeCTBO Ha IIeJTUTe YUCIIA 7 = {, -3,—-2,-1,0,1,2,3, }

MuoxkecTBO Ha panmonagnuTe duciaa Q = {TZ :m € Z,n € N}

MHOXKeCTBO Ha PEAJTHUTE THUCIIA R = {sag.araz---:s € {+,—},a0 € NU{0},a, € {1,2,...,9},n € N}
Heka a = ag.araz -+, b =bg.biby--- ma,beR.

e Pasencmeso:
a = b, aKo UMaT €JHAKBU 3HAIUM U
— uau a; = b; 3a Bewukm ¢ € {0,1,2,...},

— uau cbmecrByBa n € N U {0}, rakoBa 4e a; = b; 3a Beuuku i € {0,1,2,....n —1},ap, =b, +1m
aj =0,bj =93aBcuuku j € {n+1,n+2,...}
Toect ag.a1az - - - ap—16,00 - - - = ag.a1az - - ap—1(ap—1)99--- (1.33---3300--- = 1.33---3299-- )

o Cpasnasane:

1L a>0,b>0
a; = b, Vie0,1,2, ...
a<b < { wm
IneNU{0}, a;=0b;Vie{0,1,...n—1} ua, <b,
2.a<0,6>0 a<b
3. a<0,b<0 a<b < |a| > |b]

1.2 TI'paHunu u OrpaHUYEHOCT

Hexka A C R

o Mmnootcecmso, ozpanuieno omeaope IM eRYace A:a <M M - 2opna eparnuya (masrcopanma)

Haii-masikaTa ropHa TpaHuIia HapudaMe mouHa 20pHaG 2PaHuLa uau cynpemym wa A (sup A)

l.a<supAVac A (sup A e ropHa rpanuIa)
2. Ve<supAdacA:a>c (HsSIMA [TO-MaJIKa TOPHA TPAHMAILA )
o Mmnoowcecmeo, ozparutero omaony dIM eRVa€e A:a>M M - doana epanuya (Mmunoparma)

Haii-masikaTa J0THA TPAHUIA HAPHYaAMe mouHa 00Ana epanuya uau ungumym na A (inf A)

o O2zpaHuteHo MHOHCECMB0 AKo e OrpaHMYEHO OTIO/LY U OTTOPE

Hpunyun wa nenpexscramocm: Besko orpanndeHo orrope HempasHo MHOKecTBO A C R mMma cynmpemym.

Besiko orpanuveno oTmnosty HempasHo MHOXKecTBO A C R nma mHpUMYM.

Ianrama wacm na © € R: HAR-rOIsAMOTO IIAI0 9UCJIO 2, HEHAIMUHABAIIO T . |z =max{z €Z:z<ux}


https://gitlab.com/Syndamia/uni-projects/-/blob/main/Year%201/Discrete%20math/notes.pdf

JIekmmuss 2 PeasHu yucia - BTopa 4acT M CXOASIIUA PeIUIN

2.1 HemnpekbcHaTH HapPeAEeHU IOJIETA

Heka R e mosie ¢ medunupann chbOMpaHe, yMHOKEHUE € PeIaIusaTa =:
®:R— R, ®:R— R, =CRXR
(R, ®,®, <) ce HApUYA HEIPEKbCHATO HAPEJIEHO TI0JIe, KO Ca B CHJIA:

1. Akcmomu 3a cnOUpaHeTo

(a®b)Pc=a®(bPc) Va,bceR
a®db=bPa Yac RVbeR
HVeRVaceR:adp0=0Ba=a

Vae RI(—a) e R:a®(—a)=(—a)®a=0

1. Acoyuamusrocm

2. Komymamusrocm

3. Heympanen eaemenm
4

. IIpomusononooicen enemenm
IT. Axcmomu 3a yMHOXKEHHETO

Acoyuamusnocm (a®@b)®c=a® (b®c) Va,b,c€ R

ot e

Komymamusrocm
Heympanen enemenm
Obpamen eaemenm

JLlucmpubymusrocm

ITI. Axcumomu, cbp3anu ¢ HapeadaTa

Axcuoma na Aprumeod:

A T e

Va,be R: a=xbwmwmb=<a
Pegpaexcusnocm
Anmucumempunrocm
Tparaumusrocm

Bpsaxa csc cabuparemo

Bpa:ma C YMHOHCEHUETTO

a®@b=b®a Vac RYbe R

Jee RVae R:a®e=e®Ra=a
VacRa#0da 'cR:a®a '=a'®a=e¢
(adb)@c=(a®c)® (b®c) Va,b,ceR

a=<a Ya€R
a=aunub=<a = a=b Va,beER
a=bub<c = a=<c Va,bceR
a=b = a®c=xbdc Va,bceR
a=3b = a®cb®c Va,bceR

Axo (R,®,®,=) e HENPEK'bCHATO HAPEJEHO II0JIe C HEYTPAJEH eJEMEHT €

OTHOCHO yMHOXKEHUETO, TO {e, et+ee+e+e, } HE € OI'PaHUuYEeHO OTrope.

2.2 WN36poumMu MHOXKECTBa U peIuIiu

Kogpurnummno mroorcecmso: Enso muoxkecteo A C N OT ecrecTBeHH YHCIa Ce HApUIa KOMUHUTHO, aKO
N\ A e kpaiito nim npasso. (Toect, 3anouBa or HsKoe Yncyio B N 1 mpojrbizkasa 10 6e3kpaitHocT)
Oxoanocm na mouka: Heka a € Ru U C R. U e OKOJHOCT Ha TOYKATA @, aKO CbhInecTByBa € > 0
TakoBa, e (a —e,a+¢) CU
Ako pasrexgame (a —e,a + ¢) \ {a}, roBopum 3a npobuma oxoarocm

I'panuya na peduya:  Pemumara {a,}>2; C R mva rpammna a € R, ako 3a BCsKa OKOJHOCT HA @,
{n €N:a, € U} e xopunnrHO. (Toect, aKO BCSIKA OKOJIHOCT Ha @ ChIbPKa [MOYTH BCUYKHU JICHOBE)

Crodawa peduya: Axo 3a {an}o>; C R cbimecryBa a € R, rakosa 4e lim a, = a wm a, —— a
n—oo n—oo

Pasxodswa peduya: Ako He e cxomdamia



Jlekmmuss 3 Peauiiu ot peajiHu 4yucJa

3.1 OcHOBHU CBOICTBa HAa CXOJISIIU PeIUIi

AKo He e ompesiesieHO IPyTro: dy —> A, b, —— b
n—oo n—oo

1. JlobaBsiHeTO M IpeMaxBaHETO HA KPaeH OpOil YJIeHOBE HE BJIMSAE HA CXOAMMOCTTA (M IDAHWIIATA)
2. Cxomggdmure peauln ca OrpaHuYeHN
3. Akoa, <b,VneN, 1o a<b

4. Jlema 3a dsamama noauyau: Heka a, < ¢, < b, Vn € N.

Ako a, —— a, by, ——a, 10 ¢y ——a (m{c,}02, e cxomsama)
n—oo n—o0 n—oo

Caedemeue: Ako a, —— 0 u {b,}°° | e orpanudena, to an.b, —— 0

5. ap b, ——>axb an.b, —— ab
n—oo n—oo

Caedecmeue: Axo ¢ € R, To c.ap, — ca
n—o0

Caedemeue: ap —b, —— a—>b
n—oo

6. Ako b# 0, To 2 ——

n—oo

SallS]

3.2 JImBeprupaHe K'bM 0e3KpaifHOCT

Oxoanocm na +00:  Axo cpiecrByBa M € R takosa, ue (M, +o00) C U, ro U C R e okosHOCT Ha 400
Oxoanocm na —oo:  Axo cvuiectByBa M € R takosa, ye (—oo, M) C U, ro U C R e okosHOCT Ha —00
Oxoanocm na co:  Ako cbmecrByBa M > 0 takosa, e [(—oo, —M) U (M, +o0)] C U,

to U C R e oKOTHOCT Ha 0O

3.3 MoHoTOoHHU peauIu

Pacmawa peduya: Ao any1 > ap, Vn €N, 1o {ay}22; C R e pacrama
Hamanasawa peduya: Axko apntq < ap, Vn €N, 1o {a,}72; C R e namaasama
Mownomonna peduya: Ao pennnara e pacTdila WA HIMaJIsiBaIla,

AKo pemuiara e pacTsiia U HaMaJIsIBallla €IHOBPEMEHHO, TSI € CMAUUOHAPHG

Ako {a,}5° | e pacrdma u OrpaHuYeHa OTTOPE, T € CXOJIIA.
Ako {a,}52 | e HaMaIABAIA U OPAHUYEHA OTIOJIY, TSl € CXOJISAIIA.

3.4 HenepoBo 4mcJio

: " . 1 1 1
e=1lm (14— =lm (1+—=4+=4+--+ —
n—oco n n—o0 1 2! n!

Jlekiiust 4 Peaunm ot pesanm yucia. I'paaunm Ha QYHKIAN.

4.1 Iloapeamuiiu u TOYKU HA CI'bCTABAHE

Touxa na cescmasare: a € R e ToOuKa Ha CI'bCTIBaHE, KO BbB BCAKA OKOJIHOCT Ha @ mMa 6e30poit MHOTO
WIEHOBE Ha PeIuIara
3a D CR, zg € R e Touka Ha crbeTsiBaHe, ako 3a BegKa okosHocT U Ha xg, U N D e 6e3kpaiiHo

Axo anp — a, TO a € (G,ZLI/IHCTBeHa,Ta) TOYKa Ha CI'bCTABaHE
n—o0



Iodpeduya: Ako 3ampackamMe 4acT OT YIEHOBETE, TaKa e Jia OCTAHAT Ge3KpatHO MHOTO U 3aITa3UM peia
Ha OCTaHAJIUTE

Axo {an}72, e cxongama peguna (a, —— a) u {a,, }3°, € HeiiHa TOAPEJNIIA, TO Ay, — G
n—o00 - n—o00

[e.e]

a € TOYKa Ha CI'bCTSBAHEe, KOraTo ChIIECTBYBA {an, }7° Ha {an}il |,

3a KOATO Qp, — @
k—o00

Teopema na Boayano-Batiepupac (IIpunyun 3a xomnaxmmuocm): Beska orpanudena penura uMa TOUKa,
Ha cI'bCTABaHe. EXBUBAJIEHTHO, BCsIKA OIPAHUYEHA, PEIUIla MMa CXOISIA ITOAPEINIIA.

4.2 Heobxomumo m JocTaTb4dHO ycjgoBue Ha Kol 3a cxomumMocT

Dyndamernmanna peduya: Ve >0 Ing € NVm > ng Vn > ng : |am — an| < € (TOect, upe3 orcrpansiBane
Ha KpaeH Opoiil eJIeMeHTH OT HA4YaJIOTO, PA3CTOAHUETO MEXKJY HPOU3BOJIHE JIBA OT OCTAHAJUTE MOXKE JIa Ce
HAIIPABY TIPOU3BOJTHO MAJIKO)

Heobxodumo u docmamasuro ycaosue wa Kowu 3a crodumocm wa wucaosa peduua: Epaa pemuna ot
peasiHu 9uCiIa € CXOJIAINa TOTHO TOraBa, KOraro € (byHIaMeHTaHa

4.3 TI'panuna Ha dyHKOUA

Heka f: D — R, D CR,zy € R e Touka Ha crocragBane Ha D

Iparnuya na gynxyus (Popma na Kowuw):
f nva rparuna L € R, npu apryMeHT KJIOHSII KbM Xy,
aKo 3a Bcsika oKoJiHoCT U Ha L cbinecTByBa OKOTHOCT V' Ha X, Taka e 3a Beako x € VD, x # xg @ f(z) € U
lim f(z)=L ako Ve>030>0Vx € D,z #xg,|x—x0| <d:|f(zx)—L|<e
T—T0
Iparnuya na gynxuus (Popma na Xatine):
f nva rparuna L € R, npu apryMeHT KJIOHSII KbM Xy,
ako 3a Bcgka pexuna {T,}02; C D\ {z¢}, K0ATO KJIOHN KbM Z(, CHOTBETHATA PEIUIA OT (DyHKIMOHAIHI
croitnoctu { f(xy)}o2 | KiIoHE KbM L

V{xn}zoﬂ cD \ {xo},l’n m T f(mn) —— L

n—oo

Jlektimst 5 I'panunmu Ha yHKIINU

Hedununyunre 3a rpanuila Ha pyHKIWM BbB popmama Ha Kowu u BbB gopmama na Xatine ca eKBUBAJIECHTHU

5.1 OcHOBHU CcBoiicTBa Ha TPaHUIHA

1. lim (f(2) +g(2)) = Ly + Lg

2. lim (f(z) - g(a)) = Ly - L,

T—T0

3. lim (M) =L ako Ly £0

T—T0 g(l’) LQ
IIpu mHepaBencTBa
e Axo f(x) < g(x)zax € D, 10 L1 < Lo

e Axo f(x) <h(x)<g(x)sax € Du Ly =Ly, to lim h(zx) =Ly = Lo

T—T0

Komnosuyus na gynxyuu: go f: X — Z, (go f)(z) =g(f(x)), mpu f: X Y ug:Y = Z

Heobxodumo u docmamsuno ycaosue wa Kowu 3a cowecmsysane Ha 2panuya e GyHKUUSL:

JLeR: lim f(z)=L <= Ve>035>0Va' 2" € (DN (xg— 6,20 +0))\ {mo} : |f(a") — f(a")] < e

T—T0



JIasa epanuya:  lim f(iU) = lim <f’Dr1(oo zo)> (x)

95—“”0_ T—TQ

Jacna epanuya: lim+ f(z) = lim (f‘Dﬂ(:ro,+OO)> ()

7] T—x0

Jlekimua 6 HempekbcHaTu dyHKOINU

Henpexscnama dynryus:
Dopma na Kowu: (Vrg € D) Ve >030 >0V € D, |z — x| <6 :[f(x) — f(zo)] <e
@opma na Xatne: (Vxg € D) V{x,}5°, C D, xy, — %0 f(zn) —— f(=0)
n—oo n—oo

6.1 OcHOBHU TeopemMu
Axo He e mocoueno apyro, paborum ¢ f : [a,b] — R, KoaTO e HenpekbcHATA
Teopema na Boayano: Axo f(a)- f(b) <0, To cbmecrByBa g € (a,b) : f(xg) =0
Teopema 3a mesicdunnume cmotmwocmu:  Axo f(a) < ¢ < f(b) wmm f(b) < ¢ < f(a), T0 checTBYBa
xo € (a,b): f(xg) =c

Hrmepsan: A C R napudyame nHTepBad, ako x1 € A, xg € A, x1 < 19 = [x1,22) C A

Teopema na Batiepwpac: 1llom f e mHempexkbcHaTa, TO f € OrpaHndeHa u UMa HaAR-TOJISIMA U Hal-MaJjKa
CTOMHOCT

Pasromepra nenpexscnamocm: 3a f : D — R/ D C R, f e paBHOMepHO HempekbcHaTa B D, ako
Ve >030>0Ve € D, |z —x9| <d:|f(x)— f(xo)| < & (paznuuasa ce ¢ ToBa, Ye HUKOTA HE 3aBUCUM OT I()

Teopema nwa Kanwmop: Axo f e HenpekbcHaTa, TO f € pABHOMEPHO HeNpPeKbCHATa B [a, b]

JIekmus 7 OcHOBHEU ejieMeHTapHU (QYHKIUN

_ Ipodsasicenue na gynryua:  3a f 1 Q — R xassame, ue f: R — R e npombikenue Ha f, ako
f(z) = f(z) 3a Besiko x € Q B

f npurexkasa (eIMHCTBEHO) HENPEK'bLCHATO pobzkenue [ : R — R, korato f e HenmpekbCcHATA BHPXY
BCEKU OPaHWYEH 3aTBOPEH MHTEpBaJ [¢,d] N Q

Fxcnonenma: EIMHCTBEHOTO HENPEKBLCHATO MPOIbJKEHUE f, Ha fo(r) = a® Hapuyame eKCIOHEHTa ¢
ocHOBA a, a” := fu(x) Vx € R

7.1 OOpaTHU TPUTOHOMETPUYHU (PYHKITAU

-1
] . [—g,g} — [-1,1] arcsin = (sin‘[_gﬂ) =41 - [_%%}

sin(arcsin(y)) =y Vy € [—1,1] arcsin(sin(x)) =z Vz € [—g, %] (eKBMBAJIEHTHO 3a OCTAHAJIATE)

)

INIE]
Nl
|
n
3
+
g
1
|
vl

5



7.2 OcHOBHU TrpaHUIUA

sin x

lim z = xg lim c=c¢ lim =1 lima® =1 lim {/n=1
rx—x0 r—x0 rx—xr9 X x—0 T—00 r—00

| 1 In(1 1 a—1
lim(l—i—x)% —e hmwzlogae (hmn(m:l) lim%—
x—0 z—0 xT z—0 x z—0 T

n

T _q T _q
lima =1Ina, a >0 (lime :1)
z—0 xT z—0 €T
nbn
n . . 1 p
e’ = lim (1 + x) enlgnoob = lim (1 + > ,  Pn — o0
n—0 n n—o00 P n—o0

Hepasencmeo na Bepnyau: (1 +x)" > 1+ nx,x > —1

Jlekimua 8 JIudepeHiupyemMocT 1 mpou3BogHA

Ludeperuupyemocm Ha PyHKUUA:
lim {@tAz)—f(z)
rpammua lim e
[+ Az) — f(z)
Ax

fly) — f(=)
Yy —x

= lim
Yy—x

f'(z) := lim

o Az—0

Axo f e nudepennupyema B &, TO f e HEIPEKbCHATA B T

8.1 IIpasmia 3a nudepeHnupane

na cyma:  (f +9)'(x) = f'(x) + g'(x)
na pasauka: (f —g)'(x) = f'(x) — g'(2)

na npoussedenue:  (fg)'(z) = f'(z)g(x) + f(z)g'(x)
na npouseedenue ¢ koncmanma: (cf) (x) = cf'(x)

/ , ,
HA YACTHO: (%) (7) = f (’”)9(?225)(1)9 (2)

1. Augpeperuupane
Llugpepenyupare

2. Jugepenyupare
Ludeperyupare

Ludeperyupare

3. Jugepenyupare na xomnosuyus om dgynxyusa: (go f)(x) =g (f(x))f (x)

lim a=1

f: A — R e nudepennupyema B Touka & € A, aKO ChIIECTBYBa

4. Jugepnyupare na obpamna buexyus: (f~1) (y) = W
8.2 OcHOBHU ITPOU3BOIHU
(") =¢e” (a®) =a” - Ina (a>0) (Inz) = = (logax)' = ! (a>0,a#1
x zlna ’
(xa)/ _ axafl
1
(sinz)’ = cosx (cosz) = —sinz (tgz) = p—p (cotgz) = .
1 1
arcsinz) = ——, x € (—1,1 arccosz) = —————, v € (—1,1
aresin) = Jg—op € (CL) - (areeosa) =~ Tp=, we (h 1)
(arctgz)’ = zeR (arccotgw)’ = — reR

1422

14 22’

Jlekimua 9 OcHoBHU Teopemu 3a AudepeHnUpyeMu PyHKIIAN

Jokanren excmpemym 1a Gyrkyua:

Heka f : D — R. f uma aokasen MUHUMYM B Tg, aKO ChIIECTBYBa

d > 0, rakoBa 4e (xg—0d,x0+9) € D u f(xo) < f(z) 3a Besko x € (xg— 9,29+ 0). AHaTOrHIHO UMa A0KAACH
makcumym ako f(xg) > f(x) 3a Besgko x € (xg — 6,20 + ).



Teopema na Pepma: Heka f: D — R, xg e Touka Ha JoKajieH ekcTpeMyM u f nudepeHiupyema B xg.
Torasa f'(zg) = 0.

Teopema na Poa: Hexka f : [a,b] — R, f mudepenmupyema B (a,b), f HenpekbcHaTa B TOYKHUTE a,b 1
f(a) = f(b). Torasa cbimecrsysa £ € (a,b), TakoBa ue f'(£) = 0.

9.1 Teopema Ha KpaiiHUTe HAPACTBAHUS U CJIEACTBUS

Teopema wa Jlazparorc (Teopema 3a xpatnume napacmesanus): Heka f: [a,b] — R, f audepennupyema

B (a,b), f wenpekbcuara B Toukure a,b. Torasa cbmectsysa £ € (a,b), Takosa ue f'(£) = w.

IIpuryun 3a xonemarwmuocm (Ocnosna meopema na dugepernyuanromo cmamane): Heka f: A — R,
A orBopen unTepsad, f mudepenmupyema B A. f e KOHCTaHTa TOYHO Torasa, korato f'(z) =0 Vr € A.

Hpunuyun 3a monomownocm: Heka f: A — R, A orBopen unrepsas, [ mudepermupyema B A.
f pactsama B A < f'(z)>0 VreA f mamansBama B A < f'(z) <0 VzreA

IIpouseodnu om no-sucox ped: Heka f : A — R, A orsopen unrepsai, f'(r) cbiiecTByBa 3a BCAKO
/
z € A. Oznauasame f”(z) := (f')(z) u ungyxrusno nedunupame, fH1) = <f(”)> O =

9.2 (OO06obiIeHa TeopeMa HA KpailHUTE HAPACTBAHUS U CJIEICTBUS

Teopema nwa Kowu (Obobuena meopema 3a kpatinume napacmeanus): Heka f,g: [a,b] — R,
f, g nmdepennupyemu B (a,b), f,g vHenpekbenatu B [a,b] u ¢'(z) #0 Vz € (a,b).

f1(€) _ f(b)—f(a)
Torasa cbmecTByBa £, TAKOBa, e I GERRIOEIOR

1-6a meopema na Jlonuman (neonpedenerocm [8}) Heka f, g : (a,b] — R, audepennupyemu B (a, b),
f'(x)

nenpexkbenatu B b, f(b) = g(b) = 0, ¢'(z) # 0 B (a,b) u cbmecrByBa lim, ;- Ok Torasa cbiecTByBa
lim,, ;- % u lim,_;- % = lim,_,;- %.

2-pa meopema na Jlonuman (neonpedenerocm [%}) Hexka f,g : (a,b] — R, mudepennupyemu B (a,b),

lim,_,;- f(z) = lim,_y;- g(z) = oo, ¢'(x) # 0 B (a,b) m cbmecTByBa lim, ;- %. ToraBa ChbIIECTBYBa
limm%b— % n limx*)b— % = limzab— %
Jlektimst 10 Ilosmaom Ha Tetabp

Heka f,g: A — R ca n mbru qudepeHmupyeMu. (f +9)™ = f0) 4 g(n) (c.f)) = c.f0)

Dopmyaa wa Jatonuy: Hexa f,g: A — R, A oTBopeH MHTEpBaJ U ca 1 IbTH JUQEPEHIIMPYEMHU.

Torasa (fg)™ = 3 (Z)f(k)g(”_k)
k=0

10.1 TIloamuom Ha Teitnbp

Osnauvenue o-manko: Heka g : A = R, g(z) — 0u g(z) # 0. f(z) = o(g9(x)) (f(z) e o-manx0 oT
T—a
g(x)) ako lim,_,, % =0
Hoaurnom wa Tetiasp om n-ma cmenen okoao mouka a: Heka f: A — R, A orBopen unrepsal, a € A,

fe(n—1) ubru gudepennupyema B A, f e n wbru gudepernupyema B a. Torasa

" " () (q nor@) (g .
Tn(x) = f(a)+f1(!)(x—a)+fQ(!)(x—a)2+~-~l—f (>(a:—a)" :Zf <)(x—a)z



10.2 DPDopwmysa Ha Tenabp

Dopmysa wa Tetiasp 3a f oxoao a ¢ ocmamsuen waen 686 popma wa Ilearo:

f"(a)
2!

—(r—a)+ (x—a)+--+

Dopmysra wa Tetiasp 3a f okoao a ¢ ocmamasuen waiern 666 Popma wa Jlazparorc:

f'(a) f"(a)

FrD (&(x)
1 2!

(n+1)!

~~

&(z) e Mmexay am x

f(z) = fla) +

(r—a)+ (x—a)® 4+ +

(x _ a)n+1

Dopmyasa na Maxaopen: Dopmyna wa Teitnbp, 3a koaTo a = 0

10.3 Pasurme Ha Hakou (yHKIIUU B pes Ha MakiiopeH

1. ezzl+i+§+§+...+ﬁ+0@n)

2. sinx:x—§+§+...+(_1)k(;lj:i)!+O<x2kz+1)
3. COS$_1_§+i+m+(_1)k(§:€)!+0(x2k)

4. (1+2)" = <g> + <?)x+ <§>x2+--'+ <Z>x”+0(a¢”)
5. ln(1+x):x—f+§+...+(_1)21$n+o(xn)
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