boan Viwong Nguyén Bai ging Toan Cao dp C1Pgi hoc
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Chwong 4. Phrong trinh vi phan cip 1 va tich phan i hai co ban

Bién san: Poan Vuwong Nguyén
TAI LI EU THAM KH AO

1. Nguyn Phu Vinh- Gido trinh Toan caodp A1 — C1 -PH Céng nghip TP. HCM.
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5.D3 Cong Khanh -Toan cao ép (Tap 1, 3, 4) - NXBPHQG TP.HCM.

6. Nguyn Viét Bong —Toan cao dp (Tap 1, 2) — NXB Giéo dc.
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Chwong 0. BO TUC KI EN THUC CO BAN

0.1. B tic vé ham $
0.1.1.Pinh nghia

Xét hai 8p con khacdng D va Y cia R. Ham $ f la
mét quy tic (hayanh x) cho trongung nbi phan tir z € D | .

véi duy nhit mot phan tir y € Y, ky hiéu 1a f(z) a~ o)
f:ROD—-YCR - A
z—y= f(z) e d .9

« Tap D duoc i 1a mién xacdinh (MXD) caa ham 8 f, ky hiéu |1a D,.

* Tap f(D,) = {f(z)| « € D,} dugc goi lamién gia tri cia ham .

« D6 thi cia ham f c¢6 MXDP D la tap hop diém {(:z:, f(x))‘x € D} trén miit phing Ozy .
* Néu ham f thoa man f(—z) = f(x),Vz € D, thi f dugc goi la ham & chin.

* Néu ham f thoa manf(—z) = —f(x),Vz € D, thi f duoc goi laham & lé.
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boan Viwong Nguyén Bai ging Toan Cao dp C1Pgi hoc

« Ham f duoc goi 1a dong bién trén (a;b) néu f(z,) < f(z,) khi 2, <z, Véi z,,z, € (a;d); f duoc i
la nghich bién trén (a;0) néu f(z,) > f(z,) khi z, <z, V6i 2,2, € (a;b).

0.1.2. Ham $ hop

Gia s hai ham & f va g thoa manG, c D,. Khi d6, ham & h(x) = (f o g)(z) = f(g(x)) duoc goi 12

ham & hopcia f vag.

VD. Xét f(z) = 32° va g(z) = = — 1, ta co:
«Ham $ hop cia f va g la f(g(z)) = 3(g(x))* = 32* — 6z + 3.
eHam $ hop aia g va f la g(f(z)) = f(z)— 1= 32" —1.

0.1.3. Ham $ nguoc

«Ham $ f duogc goi lasong anméu =, = z, & f(z,) = f(x,).

« Xét ham song anlf c6 MXD D va mén gia ti G . Khi d6, ham é nguoc cia f, ky hiéu 1a f~', cé
MXD G vameén gidti D dugc dinh ngha

fiy)=z< fa)=y (xeDyeq).
VD. Néu f(z) = 2" thi f'(z) = log, = (z > 0).

= Chay

« MXP cia f~' = mién gia ti cua f, va / .
y=a',a>1}" -

mién gia ti cua f' = MXP cua f. A

« B thi cia hamy = f'(z) ddi xang Wi d6 thi cia ham | AT
y = f(z) quaduong thing y = z. "

0.1.4. Ham é Lwong giac naroc
0.1.4.1. Ham 8 y =arcsin x

arcsinz =y < siny =z, y €

T
272

2|5
~a

210 '_ > 1 /|0 1 x

o = Fi

W

y=sinx,—s<x<3 y=sin"'x=arcsin x

VD. Tinh arcsin [—% va cot

!
arcsin—|.
4
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Giail.
, ) 1 T . . T 1 . T T
e TacOarcsin|——|=——, Visin|——|=——va——¢€|——; —
2 6 6 2 6 22
1 1 . T T
* Pat arcsin— = ¢, taduoC sinp =— vap € |——; —|.
' 4 7 v 4 v 2°2
, 1 V1 . 1
Vay, ta cOcosp = 4|1 —— = —5, va cot|arcsin—| = cotp = C?SQD =+/15
16 4 4 sin ¢

0.1.4.2. Ham 6 y = arccosx

} - \.

\
S \

y=cosxr,0=x=7w

1
VD. arccos0 = —; arccos(—1) =; arccos—3 =T arccos|——|=2.
2 2 6 2

T
272

0.1.4.3. Ham 8 y = arctan x

arctanr =y & tany =z, y €

y=c0s 'x=arccos x

y=tan 'x = arctan x

= Quy wéc

arctan(4o00) = %, arctan(—oo) = —%

VD. arctan(—1) = —%; arctan~/3 = g

0.1.4.4. Ham 8 y = arccotx

arccotr =y & coty =z, y € (0; 7r>
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boan Viwong Nguyén Bai ging Toan Cao dp C1Pgi hoc
y n

[P

oy o] =
5]

y=cotx, 0<z<m y = cot™ r = arccot T

= Quy wéc

arccot(+00) = 0, arccot(—o0) =7

VD. arccot(—1) = %; arccot/3 = %

0.2. Gi6i han ciia ham $
= Quy tic tinh giéi han

Gh sir k la hing $ va lim f(z), lim g(z) ton tai. Khi d6

r—a r—a

1) lim{k.f(z)] = k.lim f(z) 2) lim[f(z) + g(z)] = lim f(z) + lim g(z)
lim
3) lim[f(z)g(z)] = lim f(z).lim g(z) 4) lim fz) = L0 @) néu lim g(z) = 0
r—a r—a r—a r—a g(l‘) llm g(l‘) r—a

* Pinh ly

Néu f(z) < g(z) khi z tiéndén a (z = a) va lim f(z), lim g(z) ton tai thi lim f(z) < lim g(z).

» Pinh ly kep gitra

Néu f(z) < h(z) < g(z) khi z tiéndén a (z = a) va lim f(z) = lim g(z) = L thi limh(z) = L.

T—a r—a

= Chay

= Mt sb két qua giéi han can nhé

1) fim S00@ _ o, tanal)
a(z)—0 Oé(.']?) a(z)—0 Oé(x)

T—+00 z—0

2) lim [1+1]x = lim (1+ x)l —e
xr

3) /()] = [tim /(@) , n € 2"
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lim g(z)

4) lim {[ ()"} = [nm f(x)}m néu lim f(z) > 0

r—a r—a Tr—a

5) 1imQ/f(:z) = y/lim f(z), n € Z* (néu n ¢, ta gi Sir rang lim f(z) > 0)

Tr—a

«

6) lim — = lim —=0néua>104>1.

T—+00 T T—+00

Inz

0.3. Ham $ lién tuc
= Pinh nghia
«Ham $ f duoc goi lalién tuc tzi diém a néu lim f(z) = f(a).
« Ham $ f duogc goi la lién tuc bén trai ti Aiém o réu lim f(z) = f(a).

T—a

*Ham $ f duoc goi la lién tuc bén phi tgi diém a néu lim f(z) = f(a).

« Ham $ f duoc goi la lién tuc trén khang (a;b) néu f lién tuc tai moi diém thuc (a;b). (Néu f lién
tuc phai tai o valién tic trai &i b thi f lién tuc tréndoan [a;b]).
* Chay
* Moi da thirc déu lién tic trén R = (—o0; +00).

* Moi ham $ so cap déu lién tic trén mén xacdinh aia né.

0.4.Pao ham va vi phan
= Pinh nghia vi phan
Dai lugng dy = f'(z)dz dwoc goi la vi phan éa ham é y = f(z).
»Chay

dy = f(aMls & f'(a) = -

= C4c quy tic tinh dao ham
Gh s f, g vah la cac ham&kha vi, ta co:

D) [f(@) £ g(@)] = f'(z) £ g'(2);
2) [Cf(x)] = C.f(z) (CER);
3) [f(2)g(2)] = f'(2)g(z) + f(z)g'(2);

f@)| _ F2)g() — f(2)g(x) ) o
Nowl = Gwr 7Y
5) Neu y = f(u) V6i u = g(z) thi y'(z) = y'(u) ./ (2);

6) Ny = f(2) vaa = () th /() =
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/
ﬂh&yzj@)%O@hm:ﬂﬂVay:w®tmy@%:%8
T
= Pao ham aia cac ham 6 so cap
1) () = .z (u) = anu’ v
/ / /
2| =7 Ve =2
2\ 2
3) (sinz) = cosz (sinu) = u'.cosu
4) (cosz) = —sinz (cosu) = —u'.sinu
!/
5) (tanz) = =1+tan’x (tanu) = u2 = u/(1+ tan’® u)
cos” & cos” u
1 u'
6) (cotz)’ = ——— = —(1 4 cot” z) (cotu) = ———— = —u'(1 + cot” u)
sin” z sin”
7) (") =¢" (e") =u'e"
8) (a") =a.lna (") =u'a".Ina
!/
9)(ln|x|> == (1n|u|)/:—
10) (lo | x |)/ _ (10 | w \)/ _
S na S u.lna
11) (arcsinz)’ = L (arcsinu)’ = u
V1—2° V1—v
1 u’
12) (arccosz) = — (arccosu) = —
V1—2° V1 -
/
13) (arctanz)’ = ! (arctanu) = 4
1+ 2° 1+ u”
1 u'
14) (arccotz) = — (arccotu) = —
1+ 2° 1+ v’

0.5. Quy tic L’Hospital

Néu lim f(x)

va lim g(z)

0

ddng thyi bang 0 (hdic king v cung) th‘llimM

duoc i la dang vodinh

.1?*?1‘0 g(m‘)

0 /0 (hoic co / 00). Cac dng givi han naydugc giai quyét nho quy ic L'Hospital sau

Néu f(x) va g(z) kha vi trén (a,b) (c6 thé khong ki vi tai z,)vag'(z) = 0 voi z =z, thi

= Chay

lim /()

o g'(x)

f'(z)

lim ——=

Céc aing vodinh: 0.00, o, 0°, 1°, vA oo — oo déu co tté bién d6i dé &p ding quy fic L’Hospital.
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0.6. Tich phan
= Cong thirc d6i bién sb
I\éuff )+ C vahamé z = o(t) kha vi thi
[ few)e it = Fle(t) + ¢

= Cong thikc tich phan tirng phan

fudv:uv—fvdu

= Céc dang tich phan tirng phan thwong gip

« i véi dang tich phan| P(z)e*” dz thi tadat w = P(z), dv = e™dx .

« Déi véi dang tich phan | P(z)In® z dz thi tadat v = In" z, dv = P(z)dz .

MOQT SO NGUYEN HAM C AN NHO

a+1
x
1) | adr=ax+C, a €R, 2) | z%dx =
) [ ) [ -
3)fﬁ:1n\x|+c; 4)fd$_2\/_+0
x
: a”
5 ‘de=e" +C; 6 ‘dr = +C,;
)fe r=e )fa T na
7) fcosxdx:sinx—i—C; 8)fsinxdx:—cosx—|—0;
9)f d =tanx + C; 10)f d = —cotz + C;
cos’ x sin® z
11)f de > :larctanz—l-C; 12)szarcsin£+C,a>O;
T +a a a o — a
dz 1 T —a dx
13 =—1In +C; 14 =Inltan—|+ C';
)fo—aQ 2a |r+a )fsinx
dx dz 2 )
15)f = In|tan|< + Z| + C; 16)f = 7 +a|l+C;
cosx Vit +a

+C;

17)f 2’ +a dx—2\/:n +a+§1nx+x/x +a
18)f\/a —x dx—— a’ — 2 —|—Earcsmi—|—0

o
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Chuong 1.TICH PHAN SUY RONG VA CHUOI SO

Bai 1. Tich phan suy Hng

Bai 2. Khai niém co ban vé chudi sb
Bai 3. Chubi s6 dwong

Bai 4. Chubi sb c6 diu tly y

Bai 1. TICH PHAN SUY RONG
= Khai niém mé dau

« Cho ham & f(z) > 0, Va € [a; b]. Khi d6, dién
tich hinh pling giéi han boi do thi ham $
y = f(z) va tmc hoanh la

S = jf(:n)dx.

« Cho ham & f(z) > 0, Vz € [a;+00) (b — 400).

Khi d6, dién tich S cé tré tinh duoc cing co tit
khéng tinhduoc. Trong toong hop tinhdugc hiru
han thi

S = +fmf(x)dfv = lim ]f(x)dx.

b—400

1.1. Tich phéan suy 6ng loai 1
1.1.1.Pinh nghia

b

Cho ham & f(z) xacdinh trén[a;+o0), kha tich trén noi doan [a;b]. Gii han (réu co) lim | f(z)dz
——+00

dugc goi la tich phan suydng logi 1 caa f(z) trénfa;+o0), ky hiéu 1a

Tf(x)dx =,

b

lim | f(z)dx

a

binh ngha trong tu:

[ fa)dz = Jim

b

ff(x)dac: lim | f(z)dx

a——00

j f(z)dz

= Chay

« Néu cac gbi han trén on tai hiru han, ta nditich phan Bi tu; ngroc lai 1a tich phan phank

« Nghién dru V& tich phan suyang lakhdo séat & hgi tu vatinh gia ti hgi tu (néu duoc).

a
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+00
VD 1. Khio sat & hoi tu cia tich phanl = f df .
T
1
rdz b
*Truonghppa=1: 1 = lim | — = lim [lnx‘ ]: +oo (phan k).
b—+o00 . T b——+o0 1
. rde 1 b 1 ,a>1
« Truong hop a khécl: 1 = lim = lim |2 ]: lim (bH - 1) —la—-1
b—+00 x“ 1 — b=+ 1 1 — b=+
! too a<l.
Vay
a > 1:tich phdn hoi tu va I = 11
a J—

a <1:tich phdn phdn ky va I = +oco

dz
(1—2)

0
VD 2. Tinh tich phan/ = f

= Chay
+00

+00
« Néu t5n tai lim F(z) = F(+o0), ta dung cong trc f f(z)dz = F(z)

T—+00

a

b
« Néu ton tai lim F(z) = F(—o0), ta dung cong trc f f(z)dz = F(:c)‘b

+00
» Tuong . [ f(z)de = F(z)
. . " o odx
VD 3. Tinh tich phan/ = f :
Yo+ z’
1.1.2. Céc tiéu chén hdi tu
1.1.2.1. Tiéu chén 1
0 < f(z) < g(z),Vr €[a;+00)
R = z)dz hoi tu
f g(z)dz hoi tu [f( )

Céac trong hop khac trong tu.

+00
VD 4. Xét sr hoi tu cia tich phanl = f e da.
1
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1.1.2.2. Tiéu chén 2

T‘f <f‘f’)\d@“ hoi ty = +jsf(a:)da: héi tu

Cac trong hop khéac trong tu.

+00
VD 5. Xét ar hoi tu caa tich phan/ = f e "cos3xdr.
1
1.1.2.3. Tiéu chén 3
Gia sir f(x),g(z) lién twc, drong trén|a;+o00) va lim % =k.
r—-+00 g €T

+00 +00
e Néu 0 < k < +oo thi f f(z)dz va f g(z)dz cing i tu haic phan K.

+00 +oo
*Néu k=0 va fg(x)dx hoi tu thi ff(az)da; hdi tu.

k - +OO +00
. A 400 N A >
Neéu fg(:z;)da:phdn ky thi [f(:z:)d:z: phan k.

» Cac trong hop khac trong .

+o00

VD 6. Xét ar hoi tu cia tich phanl = f L —
14 2* +22°

+00 +00
Néu f(z) ~ g(z) khi z — +oo thi f f(x)dz va f g(z)dz c6 cing tinh cht.

400
VD 7. Xét ar hoi tu cia tich phanl = fd—x
l4+sinz+z

1
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