VA AA LIS E A () 1]
Dich tieng anh chuyén nghanh khoa hoc
v nhién va ki thuat.
Dich cac bar giang trong chwrong trinh
hoc liéu mé coa hoc vien MIT, Yale.

‘im va dich ta1 hiéu phuc vu cho sinh
1én lam seminer, Juan van.

Tai sao moi thir deu mién

ohi va chuyen nghiep 77?7
Trao doi trwc tuyén tai:



BO MON TOAN ONG DUNG - NHBK

T@AN T H@®E KéY/ 1l 0708

BAI 1: DAY SO. GIOI HAN DAY SO (SV)

e TS.NGUYEN QUOC LAN (9/2007)

SGK: Giai tich ham 1 bien — BM Toan Ong Dung (NHBK)
Giai tich ham 1 bien — No Cong Khanh

Toan hoc cao cap — Tap hai — Nguyen Ninh Tri (chu bien)


http://www.mientayvn.com/chat_box_toan.html

NOI DUNG

1- KHAI NIEM DAY SO

2- DAY TANG, GIAM, B0 CHAN, DAY CON

3- GIOI HAN DAY SO

4- TINH CHAT GIOI HAN

5- TIEU CHUAN WEIRSTRASS: DAY NON NIEU, B0 CHAN

6- GIOI HAN KEP



KHAI NIEM GIOI HAN (PHO THONG - NAI HOC)

Gioi han: Khai niem c6 ban cua Giai tich. “Khong co gioi han
thi giai tich khong ton tai. Moi khai niem cua giai tich feu la

gidi han theo mot nghoa nao no”

Nao ham (theo fionh nghta): gidi han Ay / Ax

Oing duing hinh hoic: Hsgoic tiep tuyein = lim Hsgoic day cung
Oing duing vat lyi: Vain toic tdic théi = lim Vain toic trung binh
Noi daii fivding cong = lim fioi daii fivding gap khuic noi tielp

Dien tich hinh thang cong (tich phan) = lim S hinh chéi nhatt

Gi0i han day so

Gidii han: . |
Gi61 han ham so



DAY SO THOC

Tap hop vo han cac so N60c Nanh so tol 1 fien oo: X4, X, ... X ...
= Daly soi {X,},, > ; (hoaic t0 0 fiein oo: Xy, X; ... Xy ... &> X }>0)
VD: Day soi nguyein dédng:1, 2, 3, 4 ... Day soichan: 2, 4,6 ...

Calu hoii: Tim soi hang cuaii cung cuia 1 daly so?

Thong thoding, day so fi6dc xac fionh theo 1 cong thdc tong quat
danh cho so hang tho n

. n 1 2 3 n
VD: Da“y {Xn}:{n+l}n>l—){2 é Z . n+1} ‘ |
X4 SO hang thd
K U, 20 12.(0 (0l |

ncua{X },»o!



CONG THOC TONG QUAT - SO HANG THO n

1/ Day hang 1,1 ... 1...: HOu han gia tro0 & van vo han phan to

2/ Day cac so nguyen to: 1, 2, 3,5 ... : Cong thoc tong quat?

Co the xem day so {x,} v0i so hang tong quat: x, = f(n) nhd ham
so t0 tap so nguyen doong N* - R.

VD: Daly sol chinh phtdng 1, 4, 9, 16 ... = X, = n? = f(X) = x2

VD: Tim so hang tong quat (sot hang tho n) cua cac day {X.} -

a/l,l,},... b/l, _§§ c/135,... Maple: >n"2%n=1.5;
2 4 8 2

~airay( L In n2|$n

n+1 " B



DAY TANG - GIAM: NON NIEU

{x.} TANG: X, <X,,; V n>1 Tong quat: X, <X,,, Vn >N,

VD: a/x, :1+%+...+1:ch6uaTOrNG — nenxet HIEU x_, — X_
n
ol = N3 pthoc giong HAM SO — xet f(x) = 2X=3 ¢ tinh f1
3n-4 3x—-4

{x.} GIAM: x, > X,,, V n>1. Toing quat: X, >X,,, Vn =N,

Xn = (1— ;) ..(1— 1), n> 2:doong, dang TICH — Xet THOONG !
: X,

Day {x.} LUON tang hoac LUON giam (t6/ N, nao fio): day
NON NIEU




DAY B0 CHAN - DAY CON

{x.} bd chan treln: x,< M V¥ n > 1. Toing quat: X,<M V¥V n> N,

lllll

s AN

VD: Xet tinh bd chan cuia cac day a/{nlz} b/3"} cl {(— 1)”n}

{Xn}:DaijOn {an,“',Xnk,“'},n1<---<nk<---,|imnk:oo
Kk—00
1 2 3 4 1 5 2 4
: | e g e e | T T&{_,_.}\L
VD: Day {2, 34" 5 }—) Day con {24 } -
\ /

Chu y: To day {x,} — Hay xett 2 day con {X,,_1} & {X;.}



GIOI HAN DAY SO: NONH NGH0A “DE CHoU”

Lap bang gia tro 2 day so sau. Quan sat va rut ra ket luan

N—o0

2n% —n

n n N
alx, =—— b/ly =(-1) ——
%n n+1 Yo =(=1) n+1
9 lEgs Begs Nhan xet: n tang, x, fien gan 1 con y, fien
10 0910 0910 | gan +1 = Khi n > oo: Giaitrd x, ~ 1, con y,,
15 0940 -0.940 | KHOING fiein gahn gial trd cui thel nao!
20 0950 0.950 N
e Nonh nghoa (“de chou”): Day {x.,} co
gioi han bang a < X, = a khi n fiul lon
130 0.9/0 0.970._
' sn®n+n?> a/0 b/Y2 | Manh: n fiu lon (n = 1000) &
Im ;

c/l d/w MTBTui — 0.50025 — (b)!




GIOI HAN DAY SO: NONH NGH0A CHAT CHE

L . a
Toan hoc (ngon ngd € — Ny): e S Ca— o 3—e—
X a-¢ o EERE N

X, “ratgan” a, nfu lon < Ve >03I Ny [ X,—a|<eVnx=N,

Day {x_} hoituvela < limx_ =a:houhan Co ghan: Hoi
o tu. KO co ghan
&Ve>03IN,eN:|x,—a<eVnx>N, _
(hoac lim = oo):

SVe>0,dIN,: a—e<x <a+eVvVn=N,

phain Ky,
< “Roan" lim—"- =1
VD: Xett day {n/(n + 1)} a/ “Noan” lim x_ Bl L
b/ VGi lim voa fioan & € =102, 103 = Ny =? Ll —J* .1
N+

¢/ Chéing minh chat chei (a) —n>N,="?



GIOI HAN VO CUNG - DAY PHAN KY

Gidi han = oo (van la phain ky): Khoing the xet | x,—a | !

IiImx, =< VMIonbatky,AN,e N:x. >M V n> N,

N—o0

Imx, =< VM (am)tuy y,I3N,eN:x. <M V nx>N,

N—o0

Nonh nghéa {x_} phain ky: Phui fiinh (loigich) menh fiei hoii tu

Hoitu: | JaeR Ve>0luonINyeN:|x,—d<eVn=N,

Phanky: | VaeR 3&e>0:VN,eN3Inx>N,fie|x,-d>¢

Thdc te tim gidi han: It dung cach chong minh = fiinh nghoa!



TINH CHAT GIOI HAN

lim tong (hieu, tich, th66ng, can v.v...) = Tong (hieu ... ) lim

lim(x £y )=limx +limy.

N—00

3limx, ,limy, = <limx, /y, =limx, /limy, (NK:Iimyn 7&0)

N—o0 Nn—oo N—o

i %, = i, (VK %, > 08 fimx, >0)

lim x, = a < Moi daly con cua {X,} fieu — a: kII—To Xp, =@

3 moit daly con phain ky! cua {X
mwmmmm@[ Ay con phai kyl cu {,)
3 hai day con haoii tui coi lim = nhau

VD: Chong to day {x,} = {(-1)"} phan ky




G101 HAN cO BAN

(o >0=limn® = w a>1=lima" = w
Luy thoa: - e Ham mu: - o n
a<0:>||mn =0 O<a<l=Ima' =0
n—oo _ N—>oo

al/limn? = o b/I|mn]/2—I|m——O c/I|m2”_oo&I|m(1j (]

N—o0o N—o0 N—>0 / N—o0 N—oo

VD: (Tong cap so nhan) I|m(1+1+1+ +1j KQ: izz
el 2 7 1-1/2

Tong quat: Iim(1+q+q2+...+q”) Hdan: 1+q+...+q" =

N—o0 N—o0

So e: Iim(1+1j =e & Iim(1+aj =€* Haygap: lim¥yn=
N N n—o0




NGUYEN TAC TINH GIOI HAN

Bien fioi bieu thdc can tinh lim ve gidi han c¢6 ban & thay vao

2 i oh
VD: Tinh gi6i han: ”m2r12 i e lim(vn-+/n-1)
n—-o N° =1 o 2.5 noow

wRer] 2+1im(t'n®) 5,

Gial: LLrQn . —LLOO nzll ]/nzj 1_ !:ll_r);]o(]/ ):1—022
g5 o, Blg Do g
m —
o 4" 4 2. 5n naoosn{(4/5) 2
lim(vn-+n-1)=lim " Lol it TS = 0
N—>o0 N—00 —I—m {mmrees \/7(14-4/1 ]/n)
2n°+1 . 2X°+

Thic te: lim <% "% 1im “X 1. Gisi han ham —> Lobpitan ...

n>o N° -1 x>0 X —1




GI1OI HAN KEP

Xhn<Yn<2zZ, VYNn=Nj
. : 3 lim lim y, =
lim x, =1lim z, =a = n_>ooy“&n_my” a

N—00 N—00

Cho 3 day {X,}, {Yp}. {Zy}
¢ =y <
a

He qua (hay so dung): 0<|x,|<y,Vn&limy, =0=limx, =0

N—00

|
VD: IimE lim —0

n

i . | .
nsinn Iim(lOOOj 0 n.:12...n31
n-n...n n

n—>oonn N—>00 n2_|_1 N—o0 N N
oI RS 6l n 12000 0<(1000j g(lj 0
n"+1 n° +1 n 2

VD: lim¥n Cosi: 13%:%fn-ﬁ-l...lsﬁ+ﬁ+l+"'l—>1

N—oo n



TIEU CHUAN WEIRSTRASS

Chdng minh day hoi tu — Hay dung: Tinh fidn fiielu & bo chan

Tieu chuan Weirstrass:  Day tang & chan tren thi hai tu

Day giam & chan d60i thi hoi tu

VD: Chéing minh toin tai gidi han (soi e) lim (1+ 1)

n—oo n

n n+1 n
Giai: Day tang: (1+1j §(1+1j <:>n+\‘/(1+1j 31+i
n n+1 N n+1

BAtCos o (1+1j .1£(1+]/n)+...+1:n(1+]/n)+1:1+i
n n+1 n+1 n+1

Bo chan tren: Xem SGK, No Cong Khanh, trang 18 — 19



TONG KET

Cac ky thuat chGng minh day hoi tu

» Bang fionh nghoa: Tim gia tro a = limx,, . Giai [x —a| <e
> Tinh gi6i hain: N6a vel bielu théic theo caic gidii han cd ban
» Chan X, t61 2 phia = Tinh chat 3 day kep

» Chéing minh daly tang & chain trein (giam & chain dooii)

Chong minh day phan ky: Chg ra 2 day con co lim khac nhau

hoac toi thieu mot day con khong co gi6i han

Maple: >limit( ..., n=infinity); VD: limit( n/(n+1), n=infinity)

BT: Saich giaio khoa & Boi sung (xem trein web)



