Chuong 1. Tap hop, day s6, ham sb
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Tap hgp



Khai niém tap hop

- Vi du vé tap hop: N, Z,Q, R, .

- Phan ti cia mdt tap hop. Ki hiéu toén hoc €, &.
Vidu.1€N, v2 ¢ Q.

- Hai cach xac dinh mét tap hgp

+ Liét ké

A=1{5,6,7};B=1{1,2,3,...,10}
+ Néu dic trung

C:{XEZZXEQ};D:{XENZX<O}



Mbi quan hé giita hai tap hdp

Cho hai tip hgp A va B. Ta néi A 1a mét tap con cta B, ki hiéu la
A C B, néu moi phan tir clia A déu I3 phan ti clia B.

Viduu g cNCZcCcQcCR

Nhan xét. Cho hai tap hop A va B. Néu mubn chitng minh A= B, ta
cAnchiraAc Bvd BC A.



Céc phép toan vé tap hop

Cho A, B la hai tap hop.

Phép hop
AU B = {x|x € A hoic x € B}
Phép giao
ANB={x|x € Ava x € B}
Phép trur

A\ B={x|x € Ava x ¢ B}

Hinh 1: So db Venn (Venn diagram)



Hinh 2: So db Venn cho bén tap hop. Ngudn: Wikipedia



Bai tap 1. Ching minh

NéuAC Bthi ANB=A
NéuAcCc Bthh AUB=B
Néu ANB=Athh ACB

a)
)
)
d) NNuAUB=BthiACB
)
)
)

b

C

e) A\B=C cbésuyra A= BU C khéng?
f) A=BUC c6suy ra A\ B = C khong?
g) ANB£a, BNC#2,CNA# I césuy ra ANBNC # & khoéng?
Hudng dan.
(la)XétxeAﬂBbétky,suyraxeAvéXEB,tﬂ’cléxeA.Dodé
ANBCA

Xét y € A bat ky, két hop v6i AC B, suyray € B.Dodéy € Ava

y € B, diéunaysuyray € ANB. Vaynén AC AN B.

Tém lai AN B = A.



Bai tap 2. Goi A, B, C Ian luct 13 tp hop céc sb nguyén chia hét cho 2,
3 va 6. Ching minh AN B = C.

) AU(BNC)=(AUB)N(AUC)

b) An(BUC)=(ANB)U(ANC)
) NNuANCCcANBvwvAUCCAUBthiCcB
) Chdng minh A\ C Cc (A\ B)U(B\ C).



D3y sb, giGi han day sb



Gia tri tuyét dbi ciia mét sb thuc

Cho x € R. Ta dinh nghia gia tri tuyét dbi cha x, ki hiéu I3 |x| nhu sau

x| X néuxZO
x| = ,
—x néux<0

Tinh chét
1. Véi moi x € R, ta cé
X200 [x2x x> —x

2. Véia>0,tacéd

x| <a <= —-a<x<a
x< —a

>
x| > a «— lx_a

3. Véi moi x,y € R, ta cé

Ix +y| < x|+ |y



Bai tap 4. Giai bAt phuong trinh va phuong trinh
a) [x+3|=7
b) |[4x — 2| >4
c) 5bx—1] <4



Day so
D3y sb a1, ay,...,an, ... thudng dugc viét dusi dang {a,}, véi a, 12 sb
hang tng quat cha day.
Vi du.

a) {a,} véia,=1Vn>1

)
b) {bs} Véi by =nV¥n>1

o) {a}tvdicp=chro1+cra2Vn>3vag=1lc=1
d) {d,} v6id,=(-1)"Vn>1

)

1
e {en}véien:EVnzl

f) {f,} v6i f, = (1+I11) Vn>1
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Gidi han day s6

Mot gia tri a € R dugc goi la gidi han cla day {a,}, ky hiéu I3

lim a, = a, néu
n—o0

Ve > 0,3ny :Vn > ng,|a, —al < e

trong dé gid tri ng phu thudc vao €.

Nhan xét.

- Dinh nghia trén c6 thé hidu I3: chénh l&ch giita s& hang trong d3y va
gi4 tri gi6i han c6 thé nhd tuy y ké tir sau mét thdi diém nao dé.

- Gié tri ng khéng nhit thiét 13 mét sb nguyén.

- Khi ddy sb {a,} c6 gi6i han 13 a, ta con c6 thé néi diy sb {a,} hoi
tu t6i a va c6 thé viét |a, — a khi n — oo.

- Trudng hop {a,} khéng hdi tu téi bat cur gid tri nao thudc R, ta ndi
{ap} 1a mot day phéan ki.
- Ta viét lim a, = a va khéng viét lim Ep = &k
n—o0o
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p 1
Bai tap 5. Xét day so {a,} dinh nghia bdi a, = — véi moi n > 1.

]

Chdng minh lim a, = 0.
n—o0
Phan tich. Ta can chimg minh
Ve > 0,3ng : Vn > ng,la, — 0| < e (1)
Trudc tién, ta khao sat (1) v6i mét vai gia tri e > 0.

- Véi ¢ = 2, ta chon ng = 1 thi ménh dé (1) Ia ding.

~— ~—

- Véi e = 1, ta chon ng = 2 thi ménh dé (1) Ia ding.
- Véi e = {5, ta chon ng = 5 thi ménh dé (1) 13 sai, do vdi chi sb
n=6tacé|as—0/=|t—-0=1>%.

- Véi e = 5, ta chon ng = 11 thi ménh dé (1) 1a dang.

VAn dé & bai toan nay I3 ta cin gidi quyét (1) cho moi gid tri € > 0, tifc
13 cAn tim ra cich xac dinh ng phii hop khi biét truéc . Ta nhan thy véi
¢ cang nhd thi ng phai cang 16n.
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Chidng minh.
Ta can chira

Ve > 0,3ng : Vn > ng,la, — 0| < e

(2)
That vdy, xét ¢ > 0 bat ky, ta cAn tim mot gid tri ng nao do6 sao cho

Vn > ng,la, — 0| < e.

(3)

Chon ng = = 41, ta chi ra (3) Ia diing thong qua bién déi sau
€

1 1 1 1 € €
n n no s+1 1+ 1
Tém lai, véi € > 0 bAt ky, ton tai ny sao cho (3) 13 ding.

Vay nén ménh dé (2) 1a ding. Tir d6 suy ra lim a, = 0 (dpcm).
n—r
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p 1
Bai tap 6. Xét diy so {a,} dinh nghia bdi a, = n véi moi n > 1.
n

Chdng minh lim a, = 1.
n—o0

A 1
Bai tap 7. Xét ddy so {a,} dinh nghia bdi a, = 71 véi moi n > 1.
n

Chiéng minh lim a, = 0.
n—oo



Tinh chit cha gidi han day sb

- Néu dsy sb {a,} hdi tu thi gi6i han cda né la duy nhét.
- Cho hai d3y sb {a,} va {b,} hdi tu Ian luct téi A va B. Khi d6

e lim (C 4 a,) = C + A v6i mét hing s6 C nao dé

n—o0

e |im
n—o0o

n—o00
) A+ B

e |im
n—oo

(

e lim (Ca ) CA véi mét hing sb C nao dé
(an
(an

by) =

A
. Iim%:—véibn#O,B#O

n—oo b, B
- Dinh ly kep. Cho ba d3y sb {x,}, {y.} va {z,}. Biét ring x, < y, < z,

v6i moi n, ngoai ra lim x, = lim z, = A. Khi dé lim y, = A.
n—oo n—o0o n—o00
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Ap dung nhiing tinh chit cla giéi han day sb, gidi nhitng bdi tap sau

_1)n
Bai tap 8. Ching minh lim u =0.
n—o0 n
2n+1 2

Bai tap 9. Ching minh nllngo?m_'_2 3

2 4 2n+1+si
Bai tap 10. Ching minh lim ——2" + = =N _
n— 00 nc+nit1

Bai tap 11. (Ap dung dinh Iy kep) Chitng minh I|m sinn =0.

—0o0 N



Bai tap 12. Cho hai diy s6 {a,} va {b,} théa min

lim a, = A, lim b, = B.
n— oo n—oo

Biét ring a, > b, véi moi n > 1. Lidu c6 thé két ludn A > B? Néu khéng
thi hdy xdy dung vi du ma trong dé A < B.
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Day don diéu, day bi chan

Cho d3y sb {a,}. Khi dé

8.

SO O

{an} 13
{an} 12
{an} 12
{an} 13
{an} 13
{an} la

mot day tang néu ant1 > ap Vn>1,

mot day ting ngat néu ant1 > a, Vn>1

mot ddy gidm néu a1 <a,Vn>1

mot day gidm ngit néu ant1 <a,Vn>1

mot ddy don diéu néu né 13 mét day ting hodc mét day gidm
mot day bi chdn trén néu tdn tai sb thuc M sao cho

ap, < MVYn>1

{an} 12

mot day bi chdn dudi néu tén tai sb thuc m sao cho

a,>mvVn>1

{a,} 1a

Nhan xét.

mot day bi chan néu né 13 day bi chdn trén va bi chadn dudi

e Mot day tdng la mdt day bi chdn dudi
e Mét diy gidm 1a mét day bi chan trén
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Nguyén ly Bolzano-Weierstrass

Nguyén Iy ducc phat biéu nhu sau:

e Mot day tdng va bi chdn trén thi hoi tu
e M&t day gidm va bi chdn dudi thi hdi tu

Nhan xét. Hai ménh dé trén cé thé duoc gbp lai thanh

Mét day don diéu va bj chan thi héi tu.
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Ap dung nguyén ly Bolzano-Weierstrass

Bai tap 13. Chiing minh diy {a,} dinh nghia bdi

1 1 1

a3 mét day hoi tu.
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Ap dung nguyén ly Bolzano-Weierstrass

Bai tap 14. Chiing minh diy {a,} dinh nghia bdi

a3 mét day hoi tu.
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Nguyén ly Bolzano-Cauchy

Doc thém trong gido trinh.

22



Ham so mot bién




Dinh nghia
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Cac phép toan cia ham so

Cho hai ham sb f va g va mét hing sb ¢, ta dinh nghia cic ham sb
f+g,f—g, f- g é, ¢ - f nhu sau

(f +g)(x) = f(x) + g(x)
(f —g)(x) = f(x) — g(x)
(f-g)(x)=f(x) g(x)
N (0 = fx)

<g>() g(x)
(c-F)(x) =c-f(x)
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Ham ngudgc

Gia st ham y = f(x) xac dinh trén Dy va c6 mién gia tri Er. Néu mdi gi4
tri y € Ef déu tuong ting véi mot gia tri x € D ma f(x) = y thi trén
tap hop Ef c6 thé x4c dinh ham

x=g(y)

sao cho mdi gia tri y € Ef déu tuong g véi mdt gia tri x € Df ma
f(x) = y. Khi d6 ham g dugc goi 13 ham ngugc déi véi ham f, ki hiéu I3

g="f1
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Vi du vé mot ham n (0

Vi du. Xét ham lugng gidc tan : (_7”7 %) — R. Khi d6, ham tan la mét
song anh va ta cé thé xay dung ham ngugc

Ham ngugc cha ham tan 1a ham arctan.

Nhan xét. Ham s f va ham ngugc £~ c6 db thi dbi xing véi nhau qua
dudng phan gidc clia géc phan tu thir nhit.
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Bai tap 15. Cho ham sb f : [2,5] — [1,2] thda man f(x) = v/x — 1.
Tim ham nguoc f~1 ctia ham sb f.

Bai tap 16. Cho ham sb g : [—%, %] = [-1,1] théa man g(x) = sin2x.
Tim ham nguoc g~ ! clia ham sb g.



Ham so sd cap

Nhac lai cdc nhém ham s6 so cap co ban.
Ham so Iy thira

Ham so mi

Ham so logarith

Ham lugng gidc

A

Ham lugng gidc ngugc (arcsin, arccos, arctan, arccot)

Ham sb so clp 13 nhitng ham sb tao bdi hifu han ln cic phép tinh
sb hoc va cdc phép 15y ham hop dbi véi cac ham so cAp co ban.

Vi du.
Ham s6 f(x) = log®(x) + v/x + 5 1a mét ham so chp.
Ham s& f(x) = |x| 12 m&t ham so cAp (giai thich?) Ciu hdi. Ham sb

f(x) = x! c6 phai 13 mét ham so cAp hay khéng?
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Kién thdc bd trg




Nguyén ly quy nap toan hoc

Tinh huéng yéu cAu chdéing minh mét ménh dé 13 ddng véi moi sb nguyén
n > ko. Ta gidi quyét vin dé b3ng cich st dung nguyén ly quy nap
toan hoc nhu sau:
- Buéc 1. Chiing minh ménh dé 13 ding véi n = ko.
- Budc 2. Gia st ménh dé I3 ding v6i n = k nao dé, rdi chiing minh
ménh dé |3 ding v6i n = k + 1.

Nhu vay ta d3 chiing minh tinh ding din clia ménh dé véi cac gia tri
n:ko,ko+1,k0+2,...
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w
=

Sl A

ai tap 17. Cho day {a,} xac dinh bdi cong thiic

ap=1,ap1=+v2a,¥n>1
Chiéng minh a, > 0Vn > 1.
Chiéng minh a, <2 Vn> 1.
Ching minh a, < ap 1 Vn > 1.

Xéc dinh gia tri cta lim a,.
n—o0o
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