0 wxt

migpene mipeniq

zeveawd zxeza miiceqi mibyen .1

qqazn mdilr zeveawd zxez ly mipey‘xd zeceqia ahid ‘vnzn ‘xewd ik migipn ep‘ .epl miyexcd zexcbdde mipeniqdn dnk bivp wx okl .df xtq

zihnznd dfilp‘d j‘ ,zeixyt‘d zeveawd ibeq lka zlthn zillkd zveawd zxez e‘ miiynn mixtqn ly zeveawa llk jxca zlthn oey‘x x‘ez icenill miqxewa zcnlpd dveawd zakxen mdn minvrd sqe‘ .zeakexn e‘ zeiynn zeivwpet ly zeveawae miakexn

. . . ,c ,b ,a :zephw zeize‘ i”r llk jxca mipneqn mde ,dveawd ly mixai‘d mi‘xwp b m‘ .a ∈ A meyxpe A ly xai‘ ‘ed a ik xn‘p if‘ A dveawl jiiyd mvr ‘ed a m‘ .b /∈ A meyxp if‘ A ly xai‘ epi‘

:jk x‘zp 7 -e ,5i − 2 ,3 + i ,−6 mixtqnd md dixai‘ xy‘ A dveawd z‘ .A = {−6, 3 + i, 5i − 2, 7} :oebk zeivwpet zveaw x‘zl lkep dnec ote‘a

B = {sin x, sin 2x, sin 3x, . . . , sin 100x}

lkep ,zeiteq zeveaw caln .divwpet ‘ed mdn cg‘ lky mixai‘ 100 weica dkeza zllekd :oebk zeiteqpi‘ zeveaw mb x‘zl

.{1, 1 + 2x, 1 + 2x + 3x^2, 1 + 2x + 3x^2 + 4x^3, . . .}

dxevd on iehia zervn‘a A dveaw x‘zp ,xzei zillk dxeva (0.1) A = {x | ϕ(x)}

zeivwpet e‘ miakexn mixtqn oebk) y‘xn epl mirecid minvr zveaw lr lg x dpzynd xy‘k d‘eeyn oebk) x mvrd xear ‘l e‘ miiwzdl dieyr xy‘ dpekz oiivn ϕ(x) iehiade ,(zeakexn yi xy‘ x minvrd lk sqe‘ ‘id A dveawdy ‘id (0.1) dxcbdd zernyn .(xcq qgi e‘ xicbdl lkep lynl .ϕ dpekzd z‘ mdl .A = { x | x^4 − 1 = 0 }

meyxl mb lkep f‘ ,miakexn mixtqn lr lg x m‘ .A = {1, −1, i, −i} :ze‘ad ze‘nbeca enk zilelin dxeva ϕ(x) z‘ ‘hal gep minrtl

A = {x | ibef-i‘ mly xtqn ‘ed x }

.P3 = {p | dhne 3 dlrnn mepilet ‘ed p }

ilxbhpi‘de il‘ivpxticd oeaygd on mipeniq .2

z‘ .miirah mixtqn mi‘xwp ,1, 2, 3, . . . mixtqnd ‘”f ,miiaeige minly mixtqn

:N i”r onqp miirahd mixtqnd lk zveaw N = {1, 2, 3, 4, . . . , n, . . .} :Z i”r onqp minlyd mixtqnd lk zveaw z‘ .edylk irah xtqn onqn n xy‘k .Z = {. . . , −3, −2, −1, 0, 1, 2, 3, . . .} :Z_+ ici lr onqp miilily-i‘d (0 llek) minlyd mixtqnd lk zveaw z‘ .Z_+ = {0, 1, 2, 3, . . .} dipyd eli‘e 0 z‘ dkeza dlikn dpey‘xdy jka ‘ed N oial Z+ dveawd oia icigid lcad

,n ≠ 0 -e minly mixtqn md n -e m xy‘k ,^m_n dxevd on xtqn lk .0 z‘ dlikn dpi‘

.Q ici lr onqp miilpeivxd mixtqnd lk zveaw z‘ .ilpeivx xtqn e‘ xay ‘xwp .Q = { m n | | n ≠ 0 -e minly mixtqn n -e m }

3 ilxbhpi‘de il‘ivpxticd oeaygd on mipeniq .2

:R ici lr onqp miiynnd mixtqnd lk zveaw z‘ .R = {x | iynn xtqn x } :R_+ ici lr onqp miilily-i‘d miiynnd mixtqnd lk zveaw z‘ .R_+ = {x ∈ R | x ≥ 0} :C ici lr onqp miakexnd mixtqnd lk zveaw z‘ .C = {x + iy | x, y ∈ R} iynnd wlgd ‘xwp x xy‘k ,z = x + iy dxeva meyxl ozip z ∈ C akexn xtqn lk .y = Im(z) ,x = Re(z) onqp .z ly dnecnd wlgd ‘xwp y -e ,z ly

mixtqn ipy lkl :miiynn mixtqn ly mirhw xear mi‘ad mipeniqa ynzyp xtqd jldna :xicbp ,b ,a miiynn (a, b) = {x | a < x < b} :gezt rhw [a, b] = {x | a ≤ x ≤ b} :xebq rhw [a, b) = {x | a ≤ x < b} :gezt-ivg xebq-ivg rhw .(a, b] = {x | a < x ≤ b} :xebq-ivg gezt-ivg rhw .miiteqpi‘ mirhw mb mpyi .iynnd xyid ly miiteq mirhwl zeni‘zn dl‘d zeveawd lk

.dl‘k mirhw ibeq drax‘ xicbp a iynn xtqn lkl

(a, ∞) = {x | a < x} :gezt ipni xyi-ivg [a, ∞) = {x | a ≤ x} :xebq ipni xyi-ivg (−∞, a) = {x | x < a} :gezt il‘ny xyi-ivg .(−∞, a] = {x | x ≤ a} :xebq il‘ny xyi-ivg

‘ad ote‘a mb x‘zl laewn dnvr miiynnd mixtqnd zveaw z‘ R = (−∞, ∞) = {x | − ∞ < x < ∞} .cala ilniq ote‘a \seqpi‘" oiivn ∞ oniqd xy‘k

xzeid lkl dl yi m‘ oirhewnl dtivx z‘xwp f : [a, b] → C divwpet ik xikfp zeleabd miniiw zetivx-i‘ zcewp lka ,jkl sqepa ,m‘e zetivx-i‘ zecewp ly iteq xtqn millek ep‘ \zetivx-i‘ zcewp" gpena ik yibcp .(il‘nyd leabde ipnid leabd) miiccv-cgd dxeva bivdl ozip l”pk f divwpet lk .ef dcewpa zxcben dpi‘ divwpetdy zexyt‘d z‘ mb f = u + iv wlgd z‘xwp u divwpetd .[a, b] rhwa oirhewnl zetivx zeiynn zeivwpet od v^-e u xy‘k

minyexe f ly dnecnd wlgd z‘xwp v divwpetd .u = Re(f) minyexe f ly iynnd lre ,f : [a, b] → C zetivxd zeivwpetd lk agxn z‘ onqp C[a, b] ici lr .v = Im(f)

.f : [a, b] → C oirhewnl zetivxd zeivwpetd lk agxn z‘ onqp E[a, b] ici

zeiyeniy zeixhnepebixh ze‘gqep .3

sin(π − α) = sin α cos(π − α) = − cos α sin nπ = 0, n ∈ Z cos nπ = (−1)^n, n ∈ Z sin α = cos(^π_2 − α) tan α = sin α cos α tan α = cot(^π_2 − α) cot α = cos α sin α sin^2 α + cos^2 α = 1 sin(α ± β) = sin α cos β ± cos α sin β cos(α ± β) = cos α cos β ∓ sin α sin β

sin 2α = 2 sin α cos α cos 2α = cos^2 α − sin^2 α sin α sin β =^1_2 [cos(α − β) − cos(α + β)] sin α cos β =^1_2 [sin(α + β) + sin(α − β)] cos α cos β =^1_2 [cos(α + β) + cos(α − β)] sin^2 α =^1_2 −^1_2 cos 2α sin^3 α =^1_4 (3 sin α − sin 3α) sin^4 α =^1_3 (3 − 4 cos 2α + cos 4α) cos^2 α =^1_2 +^1_2 cos 2α cos^3 α =^1_4 (3 cos α + cos 3α) cos^4 α =^1_3 (3 + 4 cos 2α + cos 4α)