—

Anabyss I

De{ (Ffeu)f Commitative ’R;na with inverse uade~ <
Vx#0,

.De{ (Q‘ater‘kelde;on): Giveaset )(, ReXx X, such that
X$x VX xsY Aygz Dxs2, xey Ayex Dx=y.

De{: (Orcle{eJ— Fu}le(.cl) . (E \<) Such U‘/af ley{/ygx ) 1
x¢y = 212 €y+2,0<x A Ocy => O¢ Xy

Leuma,: Gn've,\ (F,s), Z S:Q QF.

Lenmq (Tf;m le lna(luaufy): (F; S). |K1—yl§ l’d*'yl.

Lemq(lnverngriqn le begaality): (F¢). lIx-1yll € [<~y].

Def (Cmr(éeness Ax;«m): (F9 Let X,YcF nu—emp'l')/ st X&Y.
ThenJceF: x¢cgy VX,y.

De{(kent num Lefs): An y Complefe, on:!ereal {(eLJ.

De\[(Orea set)f Uel i;ore. f Wxell dexo- (z-ilue) cy

M(aoiecl 591)-' VelR is closed £ R\V s open.

‘De%(Surremum)il_et )( QR SUP(X);ML\{“&[R\Q;KVxexf,

J.emaf It Xis lmna‘eo(, Sup (X) exssts.

Tha (Archimedian 'P/i«}rle).’ xeR I'neZ . ngx<ned,

Corollary. \e>0 Jn el 4W(E,

De{'(Sequencé LIN-R

Def (Limitof s )1 (5(,,)”“ CONVERGES i]( dA:Veso IN:
[x,-Al<e ‘jn >N. We write € x,=A.

Dot (fecamudation Pok) AelR 2 V50 YNeIN T >N: [6,-Al<E

TkM(BOL‘NW- \A/e;afs'trass): Aem ace. pt. &1 é(nk) st
%wx"u c 'Af . r{ |

T‘\M (Ltm"’ Tl\eorem) e(,‘)uao—') A/ (\/‘)“ w‘_) B TLeI]
0 IAB % 7 DAB, koA, XA

Thon (Lt Iequeitied): A<B = IN: x,cy, V3N, x5y, => A<B

Lemma. Given Xa&Ya €20 ardd Xa,Zn DA 77)/,, DA.
Lemma . Amorstone seg conver s & it is bounded.
De‘f (C““cl-y ceq) Veso IN: |%a-x.]<E Vn,m >N,

De1[ (Cm"'c’nu#y)—' onvi 20 3:r>0-' (x-"ol<8 9'((“)"“‘,)\(5'

LeMa.- l'F [‘I{l Qe mt{'n“ws’gg (‘S {'+(l/€1'{2[“'£1'
Lemna: PoL)/nouiqu are confinuous.
Lemmq‘- ”1 {:’8 Qe mﬂnuws So ;s °(.

B

Bop((aucLy Cr[fenbn)zqkwnve/yes eVesodl: l &Zﬂ ?e’ ¢g Ynom3N

Pf”f: If Z"k onve/ges q’osvlu*cb(, it converqpes and{ ’ é"k,s E'“&I.

Prop(Gauchy rot ertesion): Consiler 3, and lef u:=-@gup Hian" Ther:
%<4 =) absolute amvuaence; «>1=DNo (anvetaaa.

T‘"" ( Seque‘f ;QL Con'el‘nw.{'y):{ ;s canf ;4 uous (‘—'—‘)V(’(n ). 'S ‘,C—D, ’(.\‘7 ; =>'F 6‘) 4 H; ) ?np(D\ Atﬁﬂkelfs quoﬂ&f Cn'hliu-)-' Lef o= %ﬂ [iq'%:‘ f . T ‘m-'

Thn (lafermed iafe Value Theoren): f:[ab] SR cntinous B £ (a)<4(s) Then
Vce[f(u),{(s)] Ixelab] f(®)-c.

The (‘qverse *[uncﬁonﬂeown).' £I->R <onf"4uws/ s'frldly mosotone. Thea f(I) s

an inferval and -Ff I» J{I) has @ cont auous, s"r)c‘ﬂymufan iaverse { !

Lenmas, Every bounded sequerc b € e
. widecl sequence has @ convergest subsequence.

Tllcore... F: [“rL]"> R continuous Eates macimun andl siaionum.
Def (Uniforan coutinaity) Ve 03850 sy [x-y|<8 > {E-{G]<e.
Tl\eoreu: flabI>R continuous = uniform mnt{nu}fy,
De\t (E xronentat): exp(«)= ﬁ/w(* i 'H‘
Def (Lint) £:091R, x, ace.pt of 0. & F&)-LelR f Veso Wooixe)

|x-x,|<s:)|-}(x)-L|< €
Rem: %‘,fﬁli,%sg(*)#l = frg>LeH, fgoLm, fegoLsM.
Rea: Continaity ot %,&> G5, §= 6.

KK,

Prop. §:0€, 1= €. §()= LeE. §-ER contof L > & g(flel) = g (L)
‘De; (Bua O): £3D"lk -H")=O(g(’())as x5, if l-;'ISM for pe-sg| &

Dej (L'rHLea);%:DaR,{(kj:o(al,)).,,x.m i |E150as x3%,

Det (Poatuise convergence): (f Anso 2 poiatuise i VeeD, 5,00 25 (),
Atlematuely VceDVe>o INell:[f,()-§tilce Yaz N,

])e] (Uuifom com/erﬂgoe

The I f.>f uu;fa/-ly qno( all f, (“4;{“"(‘/} coaf 2 (wriformly) contiauous.

P"’f’: 1} :Zf_d,, comverges, —.%"". =0.

Lemma: 29" coverges iff 1q|<4,

Lemna: 2% conerges iff 5 o4 conerges fr same Nel
- o oo

Prop. Lot Osa,ch, Vel Then 05 Z% <280

‘Pfor (CQ‘CLV COQJOA sttnm) '.et Gk }0] Je“qu'.j' TL“ ki:qu mv’trs [>) gaquk (UVCT

De} (Aksol«fe Convorr«e) Za, converges q‘h‘m‘fdy { 2la,l converges.
Def (Conditiondt Gnvorgence)” 24, converges but 2 la, | =+o0

The If Za, Conver ges mualifubuqll)/, the limit can be oy AelR Ly a rquging.

?rop ({.‘eihiz cyit;;u)i Given 4,30, Jecfezs:’v 0. Then Z(4'a, con verges ad

e, <2609, < 5 eay Vnell
k=0 k=0 k=0 k

): §a>1 wniormly if Ve>0INeN:|f, ()-fél|ce Vel maN

<4 > qbsolate amvyaenae}' «>{=Ne fonverauce.

?rarf I+ Zaq, converges qbsatlifelfyl any learo‘eliuﬂ comserges fothe same valae
Cor Lot 29, 34, be sty comerge Then 2% -30,=Z (£ 4, b,
Def (Per Series): Z q, x" , @, xR, (Generalization of Pobymomials)
‘De{ (Rﬁul;u o} Gﬂ\elyﬂd) Q=W !
The! Gvea Re (0, 00), the series come/ges i xe(-R,R) and o‘lv«scs £ JxI>R
Tha Y:<PI [ [- é‘k"k convergjer anfommly o Z",kk oa [-¢,r].

Cor E’qu" is contiauous on (R BR).

Def (Expoaentia): ex,.(:)!ézg Vee .

Thm! exp i3 continous and e’vzele”, le?[=e
:Def(casasv'nji cos(y= :Z:-.%’:T):’: , Saly= :é%
Thi. Sia(uey)=sintlcosty  costlsiaG; eosloo)- steusty)-sin(elsiny) sist«cos” =4
Def (coskfsiah): cosh(s)- é'a—z:)l ,sinh(¥) =:§5.f5:7')‘
De{(Derivative) HOE ,jb,,}@:%) =& w
Lemmaif J'.”ele»fid%e D cowt iauous.

Prop (Sun Rule) ({47)\ =§' 3\.

Prop (Product Rute)f(f -3]\ 33% t 7\J .

Th (Chain Rule) (gof) = (glof)

Cor (QWO‘f;eAf qu,e):(fr :£L_'-?‘£’.

T ha (Inverse Fu.dio-)ﬁ (f_’J\ :-;\TST“

Pro{,j X, left and r{alaf acc. ‘sf, -FJ[Hereuﬁdue,' % extremun 2#\(’%):0.
Cor " 1, bocel extienm=) y. endpoiite{ I, § wor diffeeatiable, §')=0
Tho (Rolde): §: [46T>1R cont, diff on (). 1§ £(4)=f08, JEe(ah) 56
Tha(MVT): §: (44T -2Reost, o f§ on (14) D T Eelab) 5‘(§J=£‘ff_‘f""
Prop: § d:fferertiable. § Lipschits < {* bourlecl

Tha (Chpital): If &322 £ 4- &,5,'

Prop: f TR c'[ﬂe/eaf]aue. ]( {ncrcds:'ng (:)‘f\ZO.

Def (Convexify)i {ToR VaheI Veeo1): §(tas (1~t)b) € Ef{a)c (1-0ffo)
Tha:  fuice differentiable: fcoavex & f\ incrcqsing EYIEY)

Relz)



DE"?(owfnw) Couec'bon Po{ subse‘l‘s o{X U A=X and A{‘B / Tkm f I"’R u*-}u— Las soluties u(4)=H(x)e F‘4+A -7l U:

De{ (Decompositio]: Grven Caf] ., "gsu %< Xn=h,
De§ (Step fundbion): - (ab]>IR sfgaem esition st
PIOf :F L2,h]->R sfep functicas -) of « Pg sfef{unc(mn
])e{ ;f [a,b]-)l]z sfep funtfmu LH‘]J‘( 2‘«(" ”(&—4' (%% ﬂm
—P!cp )C 5 [%k]-)[/z 5‘fe *[Md’mus = &“{'\‘Bﬂ"& =& L)‘Jx +Ladk
?rop § [ dT>R eS)— {‘(3 .)L fde (Qﬁdz

])CS(‘RIGMQM lnt mL) f[q,l:]ﬁlR hounded. Sdp U{) “‘{U/(ﬂ h‘l’(
?Iop -Fj[ e )IR R- mfearqblp, C“frﬁjo‘( &Lfo(k *ﬁLao&
T‘Im mee quLe f( -)ﬁc‘x (Q J“

Thn-f: ?«,L] 2R quf lJ§+44<3;“H|Jx

Thu Monofoue Fu»? ioms afe m‘{‘eﬁnh[e,

TLM Confmuoas Fancticns qre .-fejm(abe

Tl\m J: EQ,L\J 7"2 m{ejmhle Ml{am{.ycwug,y fo{ _[f?f o‘x )2“9(11(
DP{ (anhve) Fisq nmﬁveo}f 4 F (xj—{(x)

Tha: f [ah] R conf. F[x] fuﬂf)o(ffc for CeIR are alt rmm'hves
Cor- F:(ab]>Rd:{erentiable =) F(x) F(ﬂ}tﬂ Fladt,

Cor: J[“/‘)]-NR comt, FrnmfweO)[f ,‘;ﬂ"ux =F(4)- F(a).

Tho [ fyde-Uigl, - [

Thu S,a({(«J){(«)Jx-S}Zatv)Jy

Tha: [{(x))alx~ ‘](‘I)([ HY]J

Tha: &Eo oo)‘)m”‘iaeu Z'I():K Sw (Nx < Z'““)

Tha $6)=3 %0 with R0, Then FG=3 % § t Jt ?"; £ heg R=R
Cor: S(x)%e.f with B2 Then {4=Zn-q, " bt R=2.

Cor- Power Series are smosth within ther m(ms o}mmyﬂce

De}('ﬁqu Ar kmwftwl) § TR a times olifforentiable. P(z)-% k, [x— .)
Tu..(l.ha..m‘..wla) ma 4, $abJReC” §d=P, -3 &2 ‘[,.*_’,,,’Jf
T‘m((.qﬂmt’t ?240440) 134, §: TR, p Lines diff. 1§ 0- B,_,(k)t—q!-—( -,
That H3€C', HO-Falc)= o(bx-sl).

Th 1§ § a-timesd ff aud (5 1<M f)-P_, (= 0(|x-x,|) .
De{(A«t,t.L.f,) FR smath, P..,.s,.,.m., R0, I0>0: §6)- 24 &
The §T9ReC T 1,6, A>0 * [FIICG A" o sl -m.qtyn.u,
D?;(ODE): Relition befween ¥, u(y) ad it's derivatives

The' $T-R. u'¢fu=0 has soldtion u(x)=A-e ™

K ,,,.,,AW, of (z)e‘”‘“’
et Tha! u(x) S(«(xll a(k} ‘;qs ;.,ld’ms ul=H (GCx)fA) wit H’mniveo} &
T"n u -Hz‘a +q°u

A0: ulx)= Ae * xfB

'-l‘q has solutiousA=0: e T(A'("B )
J_ﬂx A<.0 e '(Acos(ﬂx)f(ssm(dx))



