> J, CAP s6 NHAN

I - PINH NGHIA

1

ﬂ’rgc truyén rang nha Vua An D6 cho phép ngudi
phat minh ra ban c& Vua dugc Iya chon mét phan
thudng tuy theo s thich. Ngusi dé chi xin nha vua
thudng cho s8 théc bang sé théc dugc dat lén 64
& clia ban cd nhu sau : D4t 18n & thr nhat clia ban
cd moét hat théc, ti€p dén 6 th(r hai hai hat, ... cd
nhu vay, sé hat théc & & sau gép dbi s6 hat théc d
& lién trudc cho dén 6 cudi cung.
Hay cho biét s& hat thoc & cac 6 tir thit nhat dén
thit sau-cta ban ca.

Lh O =1 OO

e & T e =

DINH NGHIA

Cdp 56 nhdn 12 mot diy s6 (hitu han hodc vo han), trong d6
ké tir s6 hang thit hai, méi s6 hang déu la tich cha s6 hang
ding ngay truc n6é v6i mot s6 khong déi g.

S8 g dugc goi 1a cong boi cia cdp s6 nhan.

Néu (u,) 1a cdp s6 nhan véi cong boi g, ta ¢6 cong thic truy héi :

Upyy = Uy.q VOI N E N (1)
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Dic biét :
* Khi ¢ = 0, cdp s6 nhan c6 dang u,, 0,0, ..., 0, ...

* Khi g = 1, cdp s6 nhan c6 dang uy, uy, uy, ..., uy, ...

* Khi u; = 0 thi v6i moi g, cdp s6 nhan ¢6 dang 0,0, 0, ..., 0, ...

Vi du 1. Chiing minh diy s6 hitu han sau 1a mét c4p s6 nhan :

nén day sé

- : 1
la mot cdp s6 nhan véi cong boi g = — i |

11 - SO HANG TONG QUAT

NHay doc hoat déng ﬁ1 va cho biét 6 thir 11 ¢6 bao nhiéu hat thoc ?
Bing phuong phdp quy nap, ta ¢6 thé ching minh dugc dinh Ii sau day.

DINH LI 1

Néu cép s6 nhan c6 s6 hang ddu u; va cong boi ¢ thi s6 hang
tong quit u, dugc xdc dinh boi cong thitc

y, = u.q" " v6in 2 2. 2)
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Vidu 2. Cho cdp s6 nhan (u,) v6i u; =3, q =—%.

a) Tinh u;.

3
b) Hoi —— 14 s6 hang thi méay ?
) Hoi —— ing y

Giai
a) Ap dung cong thic (2), ta c6

6 1y
Uy = U4 =3.[—~—J =

b) Theo cong thirc (2), ta cod

T B e
gmdlaa) mats el o) s=e—alen],
2 256 2 256 2

Suyran—1=8hayn=9.
3 |
Vay s6 —— la s6 hang thi chin, &
256

Vi du 3. T€ bao E. Coli trong di¢u kién nuoéi cdy thich hop cit 20 phut lai
phan d6i mot lan.

a) HOoi mot t€ bao sau mudi 1an phén chia sé thanh bao nhiéu t€ bao ?

b) Néu cé 10° t€ bao thi sau hai gi® sé phén chia thanh bao nhiéu t&€ bao ?
Giai

a) Vi ban ddu cé6 mot t€ bao va mbi 1dn mot t€ bao phédn chia thanh hai t€
bao nén ta ¢6 cdp s6 nhan v4i u; = 1, ¢ = 2 va uy 12 s6 t€ bao nhin dugc
sau mudi 14n phan chia. Vay sau 10 ldn phan chia, s6 t€ bao nhan dugc 1a

i1 = | .2“_ =2|D= 1024.

b) Vi ban ddu c6 10° t€ bao va mbi lin mot t& bao phan chia thanh hai &
bao nén ta cé cip s6 nhan véi Uy = 10°, g = 2. Vi cir 20 phiit lai phan doi
mot 14n nén sau hai gio s& ¢6 6 ldn phan chia t&€ bao va uy la s6 t€ bao nhén
dugc sau hai gid. Vay s6 t&€ bao nhan duoc sau hai gio phin chia la

u; =10°2""" =10°2° = 6 400 000. =



111 - TINH CHAT CAC SO HANG CUA CAP SO NHAN

Cho cép s6 nhan (u,) v8iu; =—2va g =—%.

a) Viét nam s6 hang d4u clia né.
b) So sanh u; Véi tich u;. uz va u? véitich uy . uy.

Néu nhan xét tdng quat tir két qua trén.

DINH Li 2

Kl"mng mot cip s6 nhan, binh phuong cha mdi s6 hang {m‘:\
s6 hang diu va cu6i) déu la tich cla hai s6 hang diing ké
vl no, nghia la

U = Uyl yq VOi k=2 (3)

\(hay lagl = \Juy _q g ).

Chieng minh. St dung cong thirc (2) véi k = 2, ta cé

o

k-2
Up—1=H1. 4

_ k
U1 = U1 4 .

o] o ) o) b =1.72 3
Suy ra gy . up 4= 4 q‘i T = (u,q.';~ = W . W

IV - TONG n SO HANG PAU CUA MOT CAP SO NHAN

4
ﬁﬁnh téng sé cac hat théc & 11 & ddu clia ban cd néu & hoat d@ngﬁ’t,

Cap s6 nhan (u,,) c6 cong boi g c6 thé viét dudi dang

2 n—1
Uy, 4, 1q , ..., uq i
Khi dé

2 =1
Sp=t +ly + .+ Uy =uy +upg +uyq +...+u1q" : (4)
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Nhan hai v€ cia (4) véi g, ta duge
, .
q.S,=ujq +uq +u|q3+..++ulq".' (5)
Trir timg v€ twong (ng cla cdc ding thic (4) va (5), ta duge
(1= Sy=u (1-4").
Ta c6 dinh Ii sau day.

PINH LI 3
ﬂ:h{) célp sO nhan (u,) véi cong boi g # 1. Dat \\
S, =+l F bt
Khi doé
u (1 I ."I')
Sn = I 4. (6)
X =4 34
CHU Y

Néu g = 1 thi cp s6 nhan 1a uy, uy, uy, ..., 4y, ... Khi d6 S, = n.u;.

Vi du 4. Cho céip s6 nhan (u,), biét u; = 2, u3 = 18. Tinh tong clia mudi
sO hang déu tién.
Gidi. Theo gia thiét, u; =2, u3 = 18. Ta ¢
Uy = u].qz:-z.qz: 18 =>¢qg=1=3.
Vay c¢6 hai truong hop :

410
e g=3,1tacé sm=9~“1—33) = 59048 ;

2[1 — (—3}10] =-29524. m
I=3)

. QI*:}. ta co Sm. =

5

|
Tinh téng S=1+l+-~] Fot—.
3 32 3



BAN CO BIET ?

NHA VUA AN PO KHONG PU THOC PE
THUONG CHO NGUJI PA PHAT MINH RA
BAN CO VUA !

Hay doc lai ﬁ1 & §4, ching ta sé thdy sé hat théc dé lam phan thudng chinh la
téng 64 s6 hang ddu cla cép s6 nhan véi u; = 1 va g = 2. Vay
64
63_11-27) ,64_,
1-2

C( cho rang 1000 hat théc nang 20 gam (cho du it hon thuc té), thi khdi luogng
thoc 14

Sea=1+2+4+..+2

202%* -1)

1000

Néu dem rai déu sé thoc nay Ién bé mat cla Trai Pat thi sé dugec mot 18p thoe
day 9 mm ! Thir héi, nha vua lam sao cé dugc mét lugng théc khdng 16 nhu vay ?

gam = 369 ti tan.

Bai tap
- = # - at 3 n 5 ( l t n » - i
Chitng minh cdc day s6| = - 2" |, | — |, || == la cdc cap sO nhan.
5 N \ 2
Cho cap s6 nhan (u,) v6i cong boi q.

a) Biét u; = 2, ug = 486. Tim gq.

2 8

—, Uy = —. Tim u,.

37 21 ‘

c¢) Bi€t u; = 3, g =-2. Hoi s6 192 la s6 hang thit may ?

Tim cdc s6 hang cua cdp s6 nhén (u,) c6 nam s6 hang, biét :

a) uz =3 vaus=27; b) uy — ur =25 va uy — uy = 50.



4.

5.
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Tim cédp s6 nhan c6 sdu s6 hang, biét ring téng cta nam s& hang dau la 31
va téng ctia nim s6 hang sau 1a 62.

Ti 1é ting dén s6 cua tinh X 12 1,4%. Biét ring s6 dan cha tinh hién nay la
1,8 triéu ngudi. Hoi v6i mic tang nhu vay thi sau 5 nam, 10 nam s6 dan cua
tinh d6 1a bao nhiéu ?

Cho hinh vudéng C; c¢6 canh bang 4. Ngudi ta

chia méi canh ctia hinh vuéng thanh b6n phan
béng nhau va noi cdc diém chia mot cach thich

hop dé c6 hinh vuong C, (h.44). Tir hinh vuong
C, lai 1am ti€p nhu trén dé dugc hinh vuéng Cs, ... .
Tiép tuc qud trinh trén, ta nhian duoc day cic
hinh vuéng Cy, Cy; Cqy .5 Cpy +ov -

Hinh 44

Got a,, 1a d6 dai canh cta hinh vuéng C,. Ching minh day s6 (a,) 1a mot
cdp sO nhan.

BAI POC THEM

DAY SO TRONG HINH BONG TUYET VON KOC
(HINH HOC FRACTAL)

Thuat nglr "Fractal" dugc Bo-noa Man-den-bo-ré (Benoit Mandelbrot) st dung
vao nam 1975. N6 c6 géc La-tinh "Fractus", nghia 1a mét b&é méat khéng déu
gi6ng nhu mét khéi da nit gdy. Theo B. Man-den-ba-rd thi : "Hinh hoc Fractal cé
hai vai trd, nd dién ta hinh hoc clia su hon dén va nb ciing co thé dién ta vé hinh
hoc clia nii, may va cac dai ngan ha".

Céc Fractal ¢6 hinh thi ma ta c6 thé nhin thay trong tu nhién, d6 la cay, |4, khéi
da, nhitng bdng tuyét ... . Song, rat ra dugc mdt cong thire hinh hoc cua ching
nhu thé nao ? Lam thé nao dé dinh hinh dudc hinh dang cla nhitng bot kem
trong li ca-phé ? Hinh hoc Fractal, li thuyét vé su hén don va nhiing phép toan
phic tap liéu c6 thé trd 18i dugc cac cau hdi nay hay khéng ? Khoa hoc dang
kham pha ra mét trat tu khéng thé ngd dang sau nhiing hién tugng ki la cé.vé hét
s(rc 16n x6n cla van vat.



C6 thé& néi Fractal 13 c4u tric hinh hoc dude chi tiét hoa
bang cach md réng & moi ti 1&. M&i phdn nhé cla Fractal
l& su md phong cia toan b Fractal. Mdi Fractal duge tao
ra béi qua trinh Iap di, 1ap lai, trong dé su két thuc cla qua
trinh truéc lai 1a su bat dau cha qua trinh tiép theo. D&
minh hoa, ta hay xét béng tuyét vén Kéc do nha toan hoc
Thuy Dién vén K&c (von Koch) dua ra vao nam 1904 (h.45).

AN
o4 €3

Hinh 45

H.von Koch
(1879 — 1924)

Béng tuyét dau tién K, la mét tam giac déu c6 canh bang 1. Tiép d6, chia médi
canh cta tam giac thanh ba doan bang nhau va thay méi doan & gilta bdi hai
doan bang né sao cho ching tao véi doan bd di mét tam giac déu vé phia ngoai,

ta dudc bong tuyé{ K,. C( tiép tuc nhu vay theo nguyén tac : Tir béng tuyét K, dé
c6 bong tuyét K, ., ta chia mdi canh clia K,, thanh ba doan bang nhau va thay

méi doan & gilta bdi hai doan bang né, sao cho ching tao véi méi doan bd di mét
tam giac déu vé phia ngoai.

Qua trinh trén I8p di, 1ap lai cho ta mét day cac béng tuyét K, K,. K3, ... K,, ...
Ki hiéu C,, a,. p, va §, 1an ludt la s& canh, d6 dai canh, chu vi va dién tich cla
bdng tuyét K, ta ¢ cac day sé (C,), (a,). (p,), (S,).
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1. Day s6 (C,)) dudc cho bdi cong thifc truy hdi

{Cl =3
C,, =4C, Véin=1.

Day s6 (C,,) 1a mot c&p s6 nhan véi C, =3,g=4vaC,=3.4" "

1
qn—l ’

2. Day s6 (a,) la mbt cdp s nhan véia; = 1, g = % vaa,=

4

. 4 n—1
3.Daysé (p,) cop,=C,a,= 3(3] nén (p,) 1a mét cdp sé nhan vdip, =3, g = 5

"
p 3[2]
Vi Pn > 0 va n+l = -

Py 3_[54_J"“
3

p,, €6 thé 16n bao nhiéu tuy y (diéu nay sé thdy r6 han & chudng sau).
4. Day s6 (S,) cb

4
T >1nén p,., >p, Vay (p,) 1a day s6 tang va

B 2 V3 g |1 J3
L{;n'+] SH +Cn 'aﬂ+|-T= 347 32n _4"
33 (4)"
vy S5, + 58 (5)

Tir day c6 thé suy ra

s ==
"6 16

9

9

4]
A
9

Day sé (S,,) bi chan trén.

Diéu thu vi clia day von Kdc la & chd chu vi p, c thé 16n tuy y véi n dl I6n, trong
khi dién tich S, lai bi chan (1)

Cac nha toan hoc da c¢é gang mé ta hinh dang cia cac Fractal tif hon mét tram
nam qua. Vdi khad nang clia cac may tinh hién dai, Fractai da trd thanh mét dé tai
dudc quan tam dac biét, bdi chung c6 thé duge dién ta bang ki thuat s6 va dudc
kham pha qua moi vé dep hdp dan cla ching. Fractal dang dudc st dung nhu
mét phuong tién hé trg cho Toan hoc va né cing thé hién dugc nhitng nét dep
van hoa trong va ngoai hanh tinh théng qua nén céng nghiép dién anh.



