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Ham so

bPinh nghia

Cho hai tap hgp X, Y c R. Ham s6 £ xac dinh trén X, nhén gia tri
trong Y 1a mot quy tic cho tuong tng méi s6 x thudc X véi mot so
y duy nhat thuoc Y. Ta viét

f: X — Y
x — y=1_fx)

Nghia la v6i méi x € X, ton tai duy nhit y € Y sao cho y = f(x).
Vi du
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binh nghia

S6 L dugce goi 1a gii han cta ham so Ax) tai diém a va viét
lim A(x) = L, néu v6i moi € > 0 cho trudc, ta cd thé tim dugc
X—a

d(e) > 0 sao cho |x —a| < d(e) thi |[f{x) — L| < e. Dung ky hiéu
toan, ta co thé viét

Ve > 0,35(e) > 0,Vx €D, |x —a| < d(e) = |flx) —L| < e
Pinh nghia
Gi6i han clia /(x) khi x tién vé bén trai @ 1a bang L néu
Ve>0,30(e) >0:a—d(e) <x<a=|flx) —L| <e
Gidi han cda /(x) khi x tién vé bén phéi @ 1a bing L néu

Ve>0,30(e) >0:a<x<a+d(e) = |flx) —L|<e
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Pinh Iy

limf(x) =L < lim f{x) = lim f{x) =L
Xx—a x—at Xx—a—
Vi du
Tinh
1. lim &,
o0t £
2. lim &,
o
b i

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

binh nghia
» lim /(x) = oo néu: YM € R,36 > 0 :

X—a
0<|x—al<d=flx)>M.

» lim/(x) = —oco néu: YN € R, 35 >0 :

X—a
0<px—al <d=flx) <N.

» lim Ax) =L néu: Ve >0,IMc R :

X—00
x>M=|fix)—L| <e.

» lim /x) =L néu: Ve >0,aINeR:

X——00
x<N=|flx)—L| <e.

Tuong tu cho cac gidi han
cuuDuongTHegnasamy, F(X) = f00 Maslimagajjecirge—= +oo
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Tinh chét
Néu ton tai lim A(x) va lim g(x) thi

1. P_rg cflx) = c)lcl_rg flx).

2. lim () +g(x)) = lim A(x) + lim g(x)
3. lim Ax)g(x) = lim 7(x) lim g x)
L) o Am A
4 lim 567 = e
5. lim(fe)” = (lim A"
6. limc=cuva limx=a
X—a X—a
7. ;er; /fx)=»n Jl(lil’(ll flx) (;lclir}, flx) > 0 néu n chan.)

Néu f la mot da thic hay ham hitu t va a ndm trong mién xdc
dinh cua no thi
lim f(x) = fla)

X—a
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Vi du
Tinh cac gi6i han
1. lim (xz —x—2)

x——2
2. hm i +‘/ L
4
Ménh dé
Néu f(x) = g(x),Vx # a thi lim fx) = lim g(x).
Vi du
> lim & 11
x—1 %
. £249-3
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Ménh dé (gidi han kep)
Néu f(x) < g(x) < h(x) & xung quanh a (cé thé ngogi trir tai a) va
}my&)zyﬁh@):LﬂﬁHﬁmiP%g@):L

Cha y
lim f(x) = 0 < lim |f(x)| = 0.

X—a X—a

Vi du
) o
lim x sin T

x—0
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binh nghia

Cac ham ma, ldy thua, logarit, lugng giac, lugng gidc ngugc dugc
goi 1a cac ham ham so cip co ban. Téng, hiéu, tich, thuong, hop
ndi cac ham sd cip co ban dugc goi I cac ham so cép.

Ménh deé

Néu a thuéc mién xdc dinh cia ham so cdp f thi:

lim f(x) = f(a)

X—a
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Tinh toan v6i +oo-dang vo6 dinh

Khi gdp gidi han c6 dang doo, ta tinh nhu sau (Va € R)
1. a+ (+o0) = oo va (£o0) + (£o0) = (£00).
2. a.(xo0) = {

+00, néua > 0 hoic a = +o00

Foo, néua < 0 hodca = —oo

g a _g1_[+ néu miu duong
EZ R —00, néu mau am

4. Cac biéu thic c6 dang:

(=]

00
00 — 00, 0.00, =, —
00

767

la cac dang vo dinh.
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Vi du
lim (x* — x)

X—00
. lim &
x—0 X
. lim !
x—0*

—_

lim =
x—1t

s W

lim =
x—>17

6. xlim VX — Jx —/x
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Tinh toan v6i +oo-dang vo6 dinh

Véi a > 0: (+00)* = +00
Véia>1:at>® =+4o0ovaa > =0
Véia > 1: log,(+00) = +oo va log,(0T) = —o0
sin(400), cos(400), tan(#00), cot(+00) deu khong ton tai.
tan(3 ) = +oo, tan(—3 ") = —o0
cot(0") = +o0, cot(r™) = —oco

9. arctan(+o0) = 7, arctan(—oo) = —
10. Cac biéu thic ¢ dang:

N

s
2

?, 0%, 1

la cac dang vo dinh.
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Mot so gi6i han quan trong

1.

oL W N

®© N o

sinx __ 7.

fim =1
l—cosx __ 1.

fim 15 = &

tanx __ 1.
fim e =1

lim &= +ocova lim e' =0;

X——+00 X——00

lim Inx=4ocovalimlnx=—-o0
X——+00 x—0
lim h(l+x) _ 1;
x—0
lim €1 = 1;
x—0 * 1

V6i moi £k € N, lim j—; +00; lim xfe* = 0;

X——+00 X——00

V6i moi £k € N, lim m?x = 0; hmxklnx =

X—400
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Vi du

1. lim o2

x—0

2. lim cose™

X—00

3. lim [sin(e™)]
x—1-

T
4. xl_l)r{l+[sm(el )]

==

5. lim(1 +x)
x—0

6. lim(cosx)x%

x—0
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Tinh cac gi6i han cta f(x) khix — a

i x2=16.
=

i 1 1y.
2. llil’l 7(27 - 2)7

1
+x

I
3
=

: 14cosx .
: )lclil’(l) 1+(Inx?)2’
lim 3~/
x—0+

8. lim 31/,

x—0—

9. limx(Inx)

x—0

N @

100
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Ham lién tuc

bPinh nghia

Ham 7 dugc goi 1a lién tuc tai @ € D néu Gng v6i moi e > 0, ton tai
d > 0 sao cho |f(x) — f(a)| < e v6i moix € D, |x —a| < 0.

Ta c6 thé néi cach khéc

Ham s6 7 dugc néi 1a lién tuc tai x € D néu £ xac dinh tai a, gi6i
han khi x — a cda / ton tai, va lim A(x) = fla).

Néu 7 khong lién tuc tai @ ta néi £ gian doan tai a .
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binh nghia
Ham s6 7 dugc goi 1a lién tuc trén mot khodng néu né lién tuc tai
moi diém thudc khoang do.

Ménh deé
Moi ham so cép déu lién tuc trén mién xdc dinh cua né.
Vi du
Tim a d€ ham s6
x—x 5
1. flx) =< -1 neux 71 jien tuc tai 1.
a, néeux =1
2. flx) = { =2, neux#2 o tue tai 2.
a, néux =2
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Tinh chat

1. Néu fva g déu lién tuc tai x thi cdc ham sau ciing lién tuc tai x:
f .
f+g,chfy, 7 voi g(a) # 0
2. Néu f lién tuc tai b va lirrtll g(x) = b thi:
X—
lim flg(x)) = £(b).

3. Néu g lién tuc tai a va f lién tuc tai g(a) thi ham hop néi
(fog)(x) =flg(x)) lién tuc tai a.
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Ham lién tuc trén khoang dong

Pinh ly (Pinh Iy gia tri trung gian)
Gid sut f lién tuc trén khodng |a,b], va N la gid tri bt ky sao cho
fla) < N < f(b). Khi dé ton tai c € (a,b) sao cho f(c) = N.

y y
b} (e —  fib) -
N y=fw
N
fla) ¥ = flx) fla)
0 a c ph ¥ 0 ¢ o . 6 ob ¥
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