7 libxz oexzt - (1) miqcpdnl dfilp‘

1.4.2002

:a ∈ R ’wpa dxcbdd itl dxifb .1

f(x) = 3x^3 + x − 1 (‘)

f^′(a) = lim_{h→0}

3(a + h)^3 + (a + h) − 1 − 3a^3 − a + 1 h = lim_{h→0}

9a^2h + 9ah^2 + 3h^3 + h h =

lim_{h→0}(9a^2 + 9ah + 3h^2 + 1) = 9a^2 + 1

cenva dltkd ici lr aygp x > −^3_2 , f(x) = √ 2x + 3 (a)

f^′(a) = lim_{h→0} √ 2(a + h) + 3 − √ 2a + 3 h = lim_{h→0}

2(a + h) + 3 − (2a + 3) h( √ 2(a + h) + 3 + √ 2a + 3) =

= lim_{h→0} 2 √ 2(a + h) + 3 + √ 2a + 3) = 1 √ 2a + 3

f(x) = cos^2(x) (b)

f^′(a) = lim_{h→0} cos^2(a + h) − cos^2(a) h = lim_{h→0}

(cos(a + h) − cos(a))(cos(a + h) + cos(a)) h :ze‘ad zeixhnepebixhd zeiedfa ynzyp ,zrk

cos(α + β) = cos α cos β − sin αsin β cos(α − β) = cos α cos β + sin αsin β

cos(α − β) − cos(α + β) = 2sin αsin β ik lawpe oze‘ xqgp aivp f‘e β = −^h_2 , α =^{2a+h}_2 ik lawp α + β = a , α − β = a + h ze‘eeynd z‘ gwip m‘ ik lawpe ixewnd iehiaa

f^′(a) = lim_{h→0}

2sin (^{2a+h}_2 )sin (−^h_2 )(cos(a + h) + cos(a)) h = lim_{h→0}^{sin ( 2a+h2 )sin ( h2 )(cos(a+h)+cos(a))}

−^h_2

= lim_{h→0} − sin (^h_2 ) h 2 · sin (

2a + h 2 )(cos(a + h) + cos(a))

= −2 cos asina

.2 f^′_1(x) =

(2x + 3)(2x + 2) − (x^2 + 2x − 1)(2) (2x + 3)^2 = 4x^2 + 10x + 6 − 2x^2 − 4x + 2 (2x + 3)^2 = 2x^2 + 6x + 8 (2x + 3)^2

(dzxcbd megza wx oaenk) dpn ly zxfbp

f^′_2(x) = −3 cos^2(x)sin (x), f^′_3(x) = −3sin (x^3)x^2

zxyxyd llk itl

f^′_4(x) = (4x − 5)e^x + (2x^2 − 5x + 1)e^x = (2x^2 − x − 4)e^x

f^′_5(x) = 1 x + √ x^2 + c

(1 + 2x 2 √ x^2 + c )

f^′_6(x) = 1 √ 1 − (^{ex}_{ex+1} )^2 e^x(e^x + 1) − e^{2x} (e^x + 1)^2

f^′_7(x) = 1 1 + x^2 + 1 1 + (^1_x )^2 (− 1 x^2

) = 0

f^′_8(x) = 1 2 √ tan(^x_2 ) 1 cos^2(^x_2 ) 1 2 f^′_9(x) = (e^{log ax} )^′ = (e^{x log a})^′ = e^{x log a} log a = a^x log a

f^′_{10}(x) = { 0 α = 0 (e^{log xα} )^′ = (e^{α log x} )^′ = e^{α log x α}_x = αx^{α−1} α ≠ 0

f^′_{11}(x) = (e^{log xx} )^′ = (e^{x log x})^′ = e^{x log x}( x x + log x) = x^x(1 + log x)

ik al miyp .3

f(x) = x + a + x − a = 2x x > a x + a + a − x = 2a −a ≤ x ≤ a −x − a + a − x = −2x x < −a

.dxifb dpi‘ ok‘ f el‘ zecewpa ik d‘xp . x = a, −a a (ile‘) hrnl dcewp lka dxifb f okl . −a a ddf didz d‘vezd okle f(x) = f(−x) ik a-a z‘f d‘xpy witqn

lim_{h→0+} f(a + h) − f(a) h = lim_{h→0+}

2(a + h) − 2a 2 = 2 ≠ lim_{h=→0−} f(a + h) − f(a) h = 0

.zeixhpnl‘ zeivwpet el‘ ik ,0 hrnl dcewp lka dxifb divwpetd ik xexa .4 :0 - a wecap

lim_{h→0} f_{m,n}(0 + h) − f_{m,n}(0) h = lim_{h→0} f_{m,n}(h) h = lim_{h→0} h^{n−1} sin 1 h^m

-e |h^{n−1} sin^1_{hm} | ≤ |h^{n−1} | ik dfe n > 1 mm‘ miiw df leabe , |h^{n−1} | −→_{h→0} 0 ⇔ n > 1 zexnl , f(y_k) → 1 la‘ f(x_k) → 0 fe‘ y_k = (^1π_{2 +2πk} )^{1m} -e x_k = (^1_{2πk} )^{1m} zexcq gwp zxg‘ ik .0- l zet‘ey zexcqd izyy

wecap xnelk x = 2 a zexifb wecap okl ,zixhpnl‘ divwpetk dxifb divwpetd x ≠ 2 dcewp lka .5 :l‘nyn wecap .l‘nyn zxfbpl deey oinin zxfbpd mi‘pz el‘a

f^′_− (2) = lim_{h→0} h<0 e^{2+h} − e^2 h . f^′_− (x) = e^2 okle ,2 dcewpa l‘nyn e^x ly zxfbpd xexaa efe

f^′_+(x) = lim_{h→0} h>0 a(2 + h)^2 + b(2 + h) + 3 − e^2 h = lim_{h→0} h>0 ah^2 + 4ah + 4a + 2b + bh + 3 − e^2 h = lim_{h→0} h>0 ( 4a + 2b + 3 − e^2 h + (ah + b + 4a))

s‘yi iehiad zxg‘ ik qt‘zi^{4a+2b+3−e 2}_h iehiad dpen ik jixv leabd miiw didiy ick ,zrk if‘ ,miiwzn df oeieeyy dgpda .4a + 2b + 3 − e^2 = 0 ‘idy dpey‘x d‘eeyn lawp okl ,seqpi‘l ipya ze‘eeyn izy epl yi okl . b + 4a = e^2 mm‘ dxew dfe lim_{h→0} ah + b + 4a = e^2 ik yexcp . a, b xear xeztl ozipe minlrp .6 α < c < β,c miiw α, β ∈ R, α < β lkl ,’bpxbl htyn itl okle xyid lka zetivxa dxifb sin (‘) -y jk sin(β) − sin(α) β − α

= (sin)^′(c) = cos(c).

okle hlgen jxra mb oekp i‘ceea df

| sin(β) − sin(α)| = | cos(c)||β − α| ≤ |β − α|

.x lkl | cos(x)| ≤ 1-y jkn raep oeieyd-i‘ xy‘k ef ’pet .f(x) = ln(1 + x) ,f : (−1, ∞) → R divwpetd lr lkzqp oeieeyd-i‘ z‘ gikedl ick (a) .f^′(x) =^1_{1+x} zxfbp mr dzxcbd megz lka zetivxa dxicb f‘ x < 0 m‘ .(−1, 0), (0, ∞) minegzd ipy lr okl lkzqp .iciin oeieyd-i‘ x = 0-yk .^{ln(1+x)}_x =^1_{1+c} - y xnelk ,^{f(x)−f(0)}_{x−0} = f^′(c) y jk x < c < 0 ,c yi ’fpxbl htyn itl xnelk ,^1_{1+x} >^1_{1+c} > 1 okle 0 < 1 + x < 1 + c < 1 ik raep −1 < x < c < 0 -n sqepa .yxcpd oeieeyd-i‘ z‘ ozz x < 0,x-a dltkde^1_{1+x} >^{ln(1+x)}_x > 1 eze‘a okle .0 < c < x xear^{ln 1+x}_x =^1_{1+c} ik ote‘ eze‘a ’bpxbl htynn lawp x > 0 xear .miiqz x-a dltkde^1_{1+x} <^{ln(1+x)}_x < 1 ote‘