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THONG TIN VE HOC PHAN

Day 1a hoc phan thuoc nhém kién thitc co sé cho sinh vién khoéi nganh K§ thuat
- Cong nghe, n6 duge giang day 6 hoc ky 2 ctia nam thi nhat. Néu sinh vien da hoc
hoc phan Dai s6 tuyén tinh, thi viéc tiép thu nhiéu kién thitc trong hoc phan nay
sé dugce to6t hon.

Giang vien sé day hoc phan nay 75 tiét trén 16p, gom 60 tiét 1y thuyét va 15 tiét
bai tap, con sinh vién tir hoc 150 tiét. Thi trac nghiem gitta ky 2 1an va thi ty luan
vao cubdi ky.

Hoc phan nay cung cap cac kién thitc co sé vé Toan Gidi tich gitip cho sinh vién
c6 cong cu dé tiép thu dude cac cac hoc phan chuyén nganh thudc cac nganh Ky
thuat - Cong nghé. Thong qua d6, rén luyén cho sinh vién tinh can than, chinh xac,
ti mi va sang tao, dong thdai, gitip sinh vién rén luyén va lam quen véi mot s6 ki
niang nhu hgp tac lam viéc nhém, t6 chitc nhém lam viéc, chuan bi va thuyét trinh

béo cao két qua lam viec nhém trude tap theé.



MO DAU

Bai giang nay dung cho sinh vién cac nganh ky thuat va cong nghé, né duge bién
soan theo dé cuong chi tiét hoc phan Gidi tich trong chuong trinh dao tao dai hoc
hé chinh qui theo chuong trinh tiép can CDIO ciia Truong Dai hoc Vinh, ban hanh
nam 2017. Vi dac thit cia nganh hoc k§ thuat, cong nghé va thoi luong han ché nén
chiing t6i ¢6 gang hinh thanh cac khai niém, gidi thiéu cac tinh chat co ban, khong
di sau vao nhitng van dé nang vé 1y thuyét ma tap trung vao nhiing két qua va ting
dung ctia né. Bén canh do, ching to6i cling chi ra nhitng tai lieu dé nhitng ngudi c6
nhu cau nghién citu tim doc.

Noi dung chinh ctia tap bai gidng nay 1a 1y thuyét gisi han, lién tuc, phép tinh
vi phan, phép tinh tich phan ctia ham mot bién s6 va 1y thuyét chudi, ham nhiéu
bién, tinh lién tuc va tinh kha vi clia ham nhiéu bién, tich phan boi va dai cuong ve
phuong trinh vi phan. Mot s6 van dé trong d6, sinh vién da duge lam quen & chuong
trinh pho thong, khi gidng day giang vién c6 thé trinh bay luét qua nhu viéc tinh
dao ham, khdo sat va vé do thi ham s6, tim nguyén ham, cach tinh tich phan xac
dinh,... Trong gido trinh nay, ching t6i van trinh bay day du cic van dé trén nhung
& mic do chi tiét hon.

Bai gidng nay trudc day sinh vién dudc lén 16p nghe gidng khoang 90 tiét. Bay
gis, dao tao theo chuong trinh tiép can CDIO, dé phat huy kha ning tu hoc, sinh
vién chi lén 16p nghe giang 75 tiét, phan con lai phai tu nghién citu ¢ nha. Dé tao
diéu kién thuan lgi cho ngudi doc, sau cac dinh nghia, dinh 1y ching t6i dua ra nhiéu
vi du minh hoa, sau méi chuong c6 dua ra cac van dé thao luan va hé thong bai tap.

Day 1a lan dau tién bién soan bai gidng theo chuong trinh tiép can CDIO, cho
nén mic du ching to6i da c6 rat nhiéu ¢6 ging nhung chic rang con c¢6 nhing sai

s6t. Chung toi rat mong nhan duge sy goép ¥, phé binh ctia ngusi doc.



CHUONG 1
SO THUC VA GIGI HAN CUA DAY SO

I.1. GIGI THIEU

Dé nghién cittu cac khai niém co ban ctia giai tich (nhw hoi tu, lien tuc, phép tinh
vi phan, phép tinh tich phan,...) doi hoi ngudi hoc phai ndm ving céc khai nigm
co ban vé s6 thuc, diy so, sy hoi tu ctia day s6 va cac tinh chat ctia ching. Vi vay,
chuong nay trinh bay dai cuong vé s6 thuc, day so, sy hoi tu ctia day s6 va cac tinh

chat ctia ching.

I.2. MUC TIEU CUA CHUGONG

Gi6i thieu cau tric co ban ciia tap cac so thuec, trinh bay cac khai niém va tinh

chat co ban ctia gidi han diy so.

I.3. CHUAN DAU RA CUA CHUONG

1. Gi6i thieu cau trac co ban cla tap céc so6 thuc, ndm dude cac khai niem
va phan biét duge maximum véi suprimum, minimum vé6i infimum va biét cach tim

inf, sup ctia mot s6 tap hop, dicu kién ton tai sup, inf.

2. Phat biéu dugc cac khai niem vé céc loai day: day hoi tu, day con, day don
diéu, day bi chan.

3. Phat biéu dugc céc tinh chat co ban ciia day s6 hoi tu va biét van dung dé
tinh gi6i han ctia day so.

4. Trinh bay dugc diéu kien hoi tu ctia day don diéu va biét van dung dé xét
sy ton tai gidi han ciia cac day so.

5. Trinh bay duge moéi lien hé gitta day hoi tu va diy bi chan.

6. Trinh bay duge dinh nghia diy c6 gi6i han bang +oo va moéi quan hé giita
day c6 gidi han oo véi day bi chan.

7. Biét dugce céc cach tim duge gidi han ctia mot s6 day so.
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I.4. NOI DUNG CUA CHUGONG

1 Sbé thuc
1.1 Tap hop cac sb thuc

Vi thoi lugng khong cho phép, ching ta khong di sau nghién cttu viéc xay dung
tap cac s6 thuc va cac tinh chat cia n6. Ching ta cong nhan sy ton tai ciia tap cac

s6 thyce va nhan biét tap cac s6 thyc qua nhitng mo ta sau day.

Nhu thuong 1é, ta ky hiéu

Tap céc s6 tu nhién {0,1,2,...} duge ky hieu 1a N.

Tap cac s6 tu nhien duong {1,2, ...} dugc k¥ hieu 1la N*.

Tap cac s nguyen {...,—2,—1,0,1,2, ...} dugc ky hieu 1a Z. Cacsd —1, —2, =3, —4,...
dude goi 1a cac sd6 nguyén am.

m m
Tap cac so hitu ty {— :m e Z,n € N*} duge ky hiéu 1a Q. Hai s6 hitu ty —,
n n

r m
— dugc goi la bang nhau va viet — = — neu ms = nr. Ngusi ta ching minh dugc
s

rang mdi s6 hitu ty c6 thé biéu di%n dé@i dang mot s6 thap phan hitu han hay vo
han tuan hoan. Céc s6 thap phan vo han khong tuan hoan dugce goi 1a cac sd vo ty.

Tap hop gom cac s6 hitu ty va cac s6 vo ty duge goi la tap cac s6 thue (n6i gon
la tap sb thuyc) va ky hieu la R.

Céc phép toan, thit tu (cac bat dang thiic) trong tap so thuc; khai niem va tinh
chat ctia gia tri tuyet déi da duge gisi thiéu trong chuong trinh toan pho thong, &
day khong trinh bay lai, muén tim hiéu day du céc van dé nay ciing nhu viéc xay
dung tap so6 thyc va tinh chat ctia n6é ban doc c6 thé tim doc trong cac tai liéu tham
khao [1], [2], [3], [5] ctia chuong 1. Sau day ching ta trinh bay mot s6 tinh chat ctia
tap cac s6 thic can diing vé sau.

Trén tap cac sd thyc R ta trang bi 2 phép toan cong va nhan théa méan cac
tinh chat két hop, giao hoan, phan phoi clia phép nhan véi phép cong, phép cong co
phan tit khong 0 ma cong v6i bat ky s6 thuc x ndo ciing bang chinh né, phép nhan
c6 phan tit don vi 1 ma nhan véi bat ky s6 thuc o ndo ciing bang chinh né, mdi s6
thite ¢6 phan tit déi va moi s6 thie khac 0 ¢6 phan tit nghich dao.

Mbi s6 thyc z € R duge dit tuong ting véi mot s6 thyc khong am duy nhat |x|
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va goi 1a gid tri tuyét doi cia x duge cho bdi

r néu x>0,
|z| = )
—xr neu x <O0.

Trén tap cac s6 thuc R ta con trang bi mot thit tu < cho béi
Véiz,ye R, z<ythayy>2) < y—x>0.

Cho mot truc s6 A (Hinh 1.1).

O T M

Hinh 1.1

Chon mot diém gbe O ¢b dinh trén A. Ngudi ta c6 thé chiing minh ring tuong ting
R > 2 +— M € A xac dinh nhu sau:

a) Do dai ctia doan OM la ||,

b) M & béen phai diem goc O néu z > 0, & bén trai néu x < 0 va M trung véi O
néu x = 0, cho ta mot song anh tit R 1én truc s6 A. Vi vay truc s6 A xem nhu mot

biéu dién hinh hoc ctia R.

1.2 Tap hop s6 thuc mé rong

1.2.1 Pinh nghia. Tap s6 thuc md rong ky hieu 1a R theo dinh nghia la tap R
ciing véi hai diem duge ky hiéu 1a —oo va +oo khong thuoc R,

R=RU{-0c0,+o0}, —o0,+0o¢R.
Diém —oo duge goi 1a diém am vo cing con +oo goi la duong v cung.

1.2.2 Chu y. Ta luon quy uée
1) —oo <z < +oo vl moi z € R.
2) —(+00) = —00; —(—00) = +00.
x

(o)

4)Néuz € R, x> 0thi z.(+00) = +00; z.(—00) = —c0. Connéuz € R, z <
0 thi z.(+00) = —00; x.(—00) = 400
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1.3 Tap bi chan, can trén, can duéi

1.3.1 Dinh nghia. Gia st A C R va y € R. Ta n6i

1) y 1a cdn trén cla A néu x < y v6i moi x € A. Khi d6 ta con néi A bi chin
trén bai y.

2) y 1a cdn dudi cia A néu z > y véi moi x € A. Khi d6 ta con n6i A bi chan
dudi béi y.

3) A la bj chdn néu n6 vira bi chin trén va vita bi chiin dudi tiic 1a ton tai y, z € R
sao cho

y<z<z VreA

1.3.2 Vidu. 1) Cho A={1—2?:2 € R}. Khi d6 1 la can trén cia A.
2) Cho A={2?>—1:2 € R,z # 0}. Khi d6 —1 1a can dudi ctia A.

2

3) Cho A = {1+ ~tc R}. Khi d6 0 1a can duéi ciia A va 1 1a can trén cia
x

A. Do d6 A bi chan.

1.3.3 Dinh nghia. Gia st A C R va A # ¢.

1) S6 nhé nhat (néu ton tai la duy nhat) trong cac can trén ctia A goi la can

trén ding cia A va viét 1 sup A hay supuw.
€A

2) S6 16n nhat (néu ton tai 1a duy nhat) trong cac can dudi ctia A goi 1a can dudi

diing ctia A va viét 1 inf A hay ingx.
BAS

1.3.4 Nhan xét. a) Hién nhién sup A 1a can trén ctia A va inf A 1a can du6i cia
A.

b) y = sup A khi va chi khi z <y Vo € A va v6i moi € > 0 ton tai 2. € A sao
choy —e <z

y = inf A khi va chi khi x > y Vo € A vA véi moi € > 0 ton tai 2. € A sao cho
Te<Yy-+e.

¢) —sup A = inf(—A), —inf A = sup(—A).

1.3.5 Vidu. 1) Cho A= {1—2z?:2 € R}. Ta thay 2 va 3 déu la can trén ctia A.
Tuy nhién can trén dang ctia A 1a 1. That vay, ro rang 1 14 can trén ciia A. Ta can

chiing minh 1 13 can trén nho nhat. Gid stt a < 1. Lay 0 < z < /1 — a. Ta ¢6

1—22>a
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hay a khong 1a can trén ciia A. Do d6 1 la can trén nhé nhat. Vay sup A = 1.
Tuong ty ta ching minh duge B = {1 —2? : x € R,z # 0} ciing c¢6 can trén
diang I 1. Diéu nay ching té can trén ding c6 thé khong phai la gia tri 16n nhat.
1
%(moA:{—:n:L2w}.KMdépr:lvamh4:O

n

1
Ro rang sup A = 1. Ta chi ra inf A = 0. That vay, vi x = — > 0 v6i moi
n

n=1,2,...,nén 0 la can dudi ctia A. Véi moi € > 0 néu chon
1
no=|-| +1€N
£

1
trong d6 [z] ky hi¢u la phan nguyén ctia s6 thyc z thi x. = — € A va x. < e. Vay

n
inf A — 0. ’

Dinh 1y sau day cho chung ta diéu kién dé mot tap la ¢6 can tren ding hoac can
dudi ding. Chitng minh dinh 1y nay c6 thé xem trong cac tai lieu tham khéo [1], [2],
[3], [5] ctia chuong 1.

1.3.6 Dinh ly. (Nguyén 1y supremum) Cho A C R va A # ¢.

1) Néu A bj chan trén thy A c6 can trén diing.

2) Néu A bi chan dudi thy A c6 can dudi ding.

1.3.7 Dinh nghia. Cho a,b € R v6i a < b. Dit

[a,b) ={z € R:a<x<b}; [a,b)={ze€R:a<x<b}

(a,b) ={r€eR:a<z<b}; (a,b)={reR:a<x<b}.

Tap thit nhat dugce goi 1a doan, tap thit hai v thit ba goi 14 niia doan, tap cudi goi
13 khodng v6i hai dau miat 14 a va b.
Giad st a € R va § > 0. Khodng (a — §,a + 0) duge goi 1a d-lan can ban kinh ¢

cua a.

1.3.8 Dinh 1ly. (B6 dé cac doan long nhau) Néu {[a,,b,]} la ddy cic doan long

nhau gidm dan, tic la

[al,bl] D) [ag,bg] D...D [an,bn] DI
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1.3.9 Dinh 1y. Néu o va B la hai s6 thuc va o < 3 thi ton tai s6 hitu tyj r sao cho
a<r<p.

1.3.10 Chi y. 1) Dinh Iy 1.3.9 ndi lén tinh trit mat ctia tap s6 hitu ty trong tap
cac s6 thiyc va cho thiy rang gitta hai s6 thic c¢6 vo s6 s6 hitu ty ndm gitta ching.
2) Mudn tim hiéu chiing minh Dinh 1y 1.3.9 chiing ta c6 thé xem trong cac tai

licu tham khéo [1], [2], [3], [5] cta chuong 1.

1.3.11 Dinh nghia. Néu A C R, A # ¢ khong bi chin trén hoiic +00 € A thi ta

coi sup A = +oo.

Ciing nhu vay néu A C R, A # ¢ khong bi chiin dudi hosic —oo € A thi ta coi

inf A = —o0.

2 Giéi han cta day s6

2.1 Cac khai niém va tinh chat co ban cta day sbé hoi tu

2.1.1 Dinh nghia. Cho X la mdt tap hop tuy y. Mot anh xa v : N* — X dugc
goi la mot day trong X.
Néu X = R thi day trong R goi 1a ddy so. Bang cach dit u, = u(n), n € N*,

day u c6 thé viét 1a

Uy, Uy ooy Up, .. hay viet gon  {u,}02, hoic {u,}.
Mot phan ti ctia day duge goi 1a so hang ctia day. Phan ti u, duge goi la so hang
thit n ctia day.

Day dugc goi 1a vo han néu u(IN*) 1a tap vo han. N6i chung ta thuong xét day
1& vo han. Khi u,, # u,, v6i moi n # m day {u,} dudc goi la day phan biét.

; n
2.1.2 Vi du. 1) Anh xa u: N* — R xéc dinh béi u(n) =

= 2véimoin€N*
n

n 00
13 mot ddy s6. Day nay 1a vo han. Ta con viét day nay 1a { T 2} :
n<Jn=1

2) Anh xa u : N* — R xéc dinh béi u(n) = (—1)" véi moi n € N* 1a mot day
s6. Day nay chi gom hai phan tit 1a 41.
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Vé sau ngudi ta con cho mot day s6 béi cong thite xac dinh s6 hang tong quat

ctia n6 1a u, = u(n),n = 1,2,... Chang han, cho day s6 u, =
Sau day, chting toi trinh bay khai niém quan trong nhat lien quan dén day s6 1
khai niém gi6i han day so.
2.1.3 Dinh nghia. Cho day s6 {u,} C R. Néu ton tai a € R sao cho
Ve >0 3dng =ne(e) Vn > ng @ |u, —al <e
thi ta néi a 1a gidi han cia day {u,} va {u,} goi 1a hoi tu tdi a. Lac do, ta viét
a:nh_g)loun hay wu, —a khi n — oo.

Mot day c6 gidi han trong R dugce goi la day hov tu. Cac truong hgp con lai goi la

day phan ky.

1 1
2.1.4 Vi du. 1) Day {—} hoi tu dén 0 , béi vi véi moi £ > 0 néu ta 1y ng — H
n 19

1 1 1 1
thi v6i moi n > ng = [—] ta sé c6 — < g, trong do [—} la phan nguyén cua —.
€ n € €

n+1
2) Day{ 1} hoi tu t6i 1. That vay, véi moi & > 0 ta c6
n_
’n+1 1‘ 2 -
_ — e
n—1 n—1

2

v6i moi n > ng = [—} + 1.
€

2.1.5 Dinh ly. Moi day hoi tu déu cé gidi han duy nhit.

Chitng minh. Trude hét, ta chi ¥ ring néu |a; — as| < & v6i moi € > 0 thi a; = as.
a1 — as

That vay, gid stt a; # ay. Khi d6 néu lay € = — >0 thi |a; — az| > . Dieu

nay mau thudn véi |a; — as| < € v6i moi €. Vay a; = as.
Bay gid, néu {u,} c¢6 giéi han 1a a; vd ay. Khi d6, theo Dinh nghia 2.1.3, véi
e >0 bé tuy ¢

€
dng, Yn>ng: |u, —ag| < 3

9
3712, Vn > ng : |un — G/Q‘ < 5
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Khi d6, v6i ng > max{ni,ns} ta c6

e €
]al—a2|<\al—un0|+|un0—a2\<§+§:8.

Tt chting minh trén ta suy ra a; = ao. O

2.1.6 Dinh nghia. Day s6 {u,} C R dugc goi 1a bj chan trén néu ton tai M € R
sao cho
u, <M, Vn>1.

Day {u,} C R dugdc goi 1a bj chan dudi néu ton tai m € R sao cho
Up =m, VYn >1.

Day{u,} vita bi chan trén vira bi chan duéi duge goi 1a bi chan. Nhu vay day {u,}
bi chan khi va chi khi

sup |u,| < oco.
n>1

1 1
2.1.7 Vi du. 1) Dy {—} bichinvi 0< — <1, véimoin > 1.
n n
2) Day {(—1)"} bi chan vi [(=1)"] =1 v6i moi n > 1.
3) Day {(—1)"n} khong bi chin trén vi véi moi M € R déu ton n sao cho

(=1)"n > M. Tuong tu day nay cing khong bi chan dudi.

Dinh 1y sau néu lén mdi quan hé gitta day hoi tu va day bi chan.

2.1.8 Dinh ly. Moi day hoi tu déu bi chan.

Chiing minh. Gia st lim u, = a € R. Khi d6 tit Dinh nghia 2.1.3 ton tai ng sao
n—oo
cho

lup, —al <1 Vn > ny.
bat M = max{|uy|, |uz|, ..., |tn,],|a| + 1}. Ta nhan duge |u,| < M Vn > 1. Vay
{u,} 1a day bi chan. O

2.1.9 Cha y. Dicu ngugc lai ciia dinh 1y n6i chung khong ding. Day {(—1)"} bi
chan nhung khong hoi tu.

2.1.10 Dinh nghia. Cho hai day s6 {u,} va {v,}. Khi d6 cac day {u, + v,},

un N 2 . L N
{un —vp}, {unv,} va —, (v, # 0) lan lugt duge goi la day tong, hiéu, tich va thuong
Un
cua hai day trén.
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Dinh 1y sau néi vé cac phép toan ctia day hoi tu. Ban doc c¢é thé xem ching
minh trong tai liéu tham khéo [2], [3].

2.1.11 Dinh ly. Gid st {u,} va {v,} la cdc day hoi tu. Khi dé cic day tong, hiéu

va tich cia ching cing hoi tu va

lim (u, + v,) = lim u, + lim v,;
n—00 n—00 n—00

lim (u, —v,) = lim w, — lim v,;

lim (u,v,) = lim u,. lim v,.
n—oo n—o0 n—oo

Néu lim v, # 0 thi

n—oo
w, ~1Im u,
. —
lim — = 22

n—00 U, lim v,
n—oo

Tt Dinh nghia 2.1.3 va bat ding thiic
|zl = lyl| < o —yl, Yo,y e R
ta c6 ngay dinh ly sau.
2.1.12 Dinh ly. Néu lim w, = a th lim [tun| = |al.

2.1.13 Chia y. 1) Chiéungude lai ctia dinh 1y 13 khong diing. Chang han lim |(—1)"|

n—oo

1 nhung khong ton tai lim (—1).

n—o0

2) Néu a = 0 thi chiéu ngugc lai ctia dinh 1y van ding, ttc 14 lim wu, = 0 khi va

n—oo
chi khi lim |u,| = 0.
n—oo

Cac dinh 1y sau cho ta cac tinh chat quan trong ciia day s6 hoi tu. Ban doc c6

thé xem chitng minh trong cic tai ligu tham khao [1], [2], [3], [5] ctia chuong 1.

2.1.14 Dinh ly. Cho {u,} la day hoi tu.

1) Néu u,, > a vdi moin di lon, tic la ton tai ng € N sao cho u, > a vdi moi

n > ng thi lim wu, > a. Ngugc lai, néu lim u, > o thi u, > a vdi moin di lon.
n—oo n—oo

2) Néu u,, < B vdi moin di lon thi lim u, < 8. Ngudc lai, néu lim u, < (3 thi
Up > [ vdi moin du lon.

2.1.15 Dinh ly. (Nguyeén ly kep) Cho {u,}, {vn} la hai day s6 hoi tu, lim u, =

n—oo
lim v, = a va day so6 {w,}. Néu khin di lon ta c6 u, < w, < v, thi {w,} hoi tu
n—oo
va lim w,, = a.
n—oo
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Dinh 1y trén c6 nhiéu ng dung trong viéc tim gi6i han ctia diy so.

sinn
2.1.16 Vi du. 1) Tim giéi han lim
n—oo N
Ta c6 '
Lsinn Loy 1o
n n n
va
1 1
lim (——) = lim — =0.
n—o00 n n—oo M
sinn
Do do lim =0
n—oo N
2) T han 1 ! ! !
im giéi han lim + + o+ —.
& n—oo \ \/n2+1 /n2+2 vn2+n
Ta c6
n 1 1 1 n v
< + + ...+ < n
vn2+n Vn2+1 Vn2+2 vn2+n  Vn2+1
va
li " li " 1
m —— = lim ———— =
n—00 ‘/TLQ—I—TL n—00 \/”24—1
Vay

1 1 1
lim + + .+ —1] =1.
n—00 (\/nQ—I—l vVn2 +2 \/nQ—i—n)

2.2 Diéu kién hoi tu cua day don diéu, so e
Trong muc nay ching ta nghién cttu vé sy hoi tu ciia cac day don dieu.

2.2.1 Dinh nghia. Day s6 {u,} dugc goi 1a don diéu ting (tuong ting, tang ngat)
néu

Uy < Upe1  (tuong Gng, u, < u,p1) Vn > 1.

Day s6 {u,} duge goi la don diéu gidm (tuong ting, gidm ngdat) néu

WV

Up = Upyp  (tuong ing, u, > u,11) Vn > 1.

Day don diéu tang ho#c don diéu giam dugc goi chung la day don diéu.

Dinh 1y sau dua ra diéu kien du dé day don diéu la hoi tu.



11 Gido trinh Giai tich

2.2.2 Dinh ly. 1) Néu day {u,} don diéu tang va bi chan trén thi né hoi tu va

lim w,, = sup u,.
n—oo n

2) Néu day {u,} don diéu gidm va bj chin dudi thi né hoi tu va

lim u,, = inf u,,.
n—oo n

Chitng minh ctia dinh 1y nay ban doc c6 thé tham khéo trong cac tai liéu tham
khéo [1], [2], [3], [5] ctia chuong 1.

2.2.3 Vi du. Khdo sat su hoi tu ctia day s6 {u,},

——1+—1+—1+ —l——l =1,2
i 4 9 n?’ T
Vi
Upt1 — Up = —(n e >0 Vn

nén day {u,} don diéu tang. Mt khac

1 1 1
Un =147 +5++—

4 9
S LN I
12 23 7 (n—1)n
SRR I U NI
N 2 2 3 T n—-1 n
1
=2—-——<2 Vn.
n

nén day {u,} bi chan trén. Do d6 day {uw,} hoi tu.

Pe z 1 n
2.2.4 Vidu. Sé e. Xét day s6 u, — (1 v —) .
n

Ta chiing minh {u,} la day tang. Xét n + 1 s6 duong

1
$1:1,$2:$3:....:£L’n+1:1—|——.
n

Theo bat dang thitc Cauchy

$1+$2+...+J}n+1
n+1

= "+\1/x1.x2....$n.$n+1.

1+n(1+21 [ 1 1\t 1\"

M}"“ (1+—)”<:><1+ ) >(1+—),Vn.
n+1 n n+1 n

Vay un+1 > u, Vn hay {u,} la day tang.
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Tiép theo ta chiing minh {u,} bi chan trén. Dung khai trién nhi thitc Newton

ta co
I nl nn-1)1 nn—1)..211
(1+—) S N R /i
n 1n 21 n? n! nn
v (1= 1) k)
nn—1..(n—k+1) 1 1 1
nen 1 1 1)1 1)..21 1
n n n(n — n(n —1)...2.
(1) enenl G001 e D211
n 1n 21 n? n! nn
B R LI
2 22 on—1
1
=1+—2" <3 vn
1
.
v

1\ n
Vay {(1 + —) } la mot day tang va bi chan trén nén né cé gidi han. Ta dat
n

1\n
e = lim (1—|——> .
n

n—oo

Ngudi ta ching minh dude s6 e 1a s6 vo ty va tinh duge gia tri gan ding cia no:
e~ 2 7T18281...
2.3 Tiéu chuan Cauchy

Trong muc nay ching ta trinh bay nguyén ly Cauchy vé sit hoi tu ctia day so.

2.3.1 Dinh nghia. Day s6 {u,} dugc goi 1a day co bdn (hay 1a day Cauchy) néu

v6i moi € > 0 cho trude, ton tai ng € N sao cho
[y, — um| <& Vm,n > ng.
Hay mot cach tuong duong véi moi € > 0 cho trude, ton tai ng € N sao cho
[Upp — un| <& ¥n >mng,VpeN.
Dinh 1y sau 13 nguyén 1y Cauchy vé tinh day du cia R.

2.3.2 Dinh ly. (Nguyeén 1y Cauchy). Mot day so hoi tu khi va chi khi day sé dé la
day co ban.



