NOI DUNG HQC TAP TRUC TUYEN — MON TOAN — KHOI 11
Chuong 3: DAY SO - CAP SO CONG - CAP SO NHAN
§1. PHUONG PHAP QUY NAP TOAN HOC

A. GIAO KHOA
Nguyén Iy quy nap toan hoc

Chung minh ménh dé P(n) (v6i P(n) phu thudc vao n) ding véi moi nUN, n=>p (pla s6 tu nhién cho trudc), ta thuc
hién cac budc sau:

Budc 1: Kiém chimg P(n) ding véin = p

Budc 2: Gia sir P(n) ding véin =k, (k = p). Ching minh P(n) ding véin=k + 1.

Két luan P(n) ding véi moi nUUN, n=p.

B. ViDU
Vi du 1: Chiing minh céc biéu thirc sau ding véi moi sd tu nhién n duwong:

n(n+1) ‘

a) 1+2+3+..+n=

n(n+1)(2n+1) ‘
6

b) I’ +2° +3*+..+n* =

Léi gidi:

a) 1+2+3+...+n =M

(1)

+) V6i n=1 thitacé 1=%: (1) dung.

e . .. L k(k+1)
+) Gid sir (1) ding v6i n =k, khid6 tacé 1+2+3+...+k = >
P A - (k+1)(k+2)
+) Ta s€ chtrng minh (1)dungvorln=k+1,tucla1+2+3+...+k+(k+1)=—
Thétvay,1+2+3+...+k+(k+1):(1+2+3+...+k)+(k+1):k(k2+l)+k+1:
_k(k+1)+2(k+1) _ (k+1)(k+2)
B 2 - 2
Vay biéu thirc dd cho ding voi n =k +1.
b) P +22+3>+ . +n” = n(n+1)6(2n+1) . (2)
+) V6i n=1thi tac6 1* =%:>(2)dl’1ng.
+) Gia str (2) ding véi n =k, khi d6 ta c6 12+22+32+...+k2:k(kﬂ)(zkﬂ)

Truong THPT Nguyén Cong Trir - T6 Toan Trang 1



NOI DUNG HOC TAP TRUC TUYEN — MON TOAN - KHOI 11

+) Ta s& chimg minh (2) ddng véi n=k +1, tic la

k+1)(k+2)(2k +3)
6

P42 432+ k2 +(k+1)° |

That vy, I +27 +3 + . +k +(k+1)" = (P +2° 43’ +..+k>) +(k +1)° =

_k(k+1)(2k +1) F(k+1) = k(k+1)(2k +1)+6(k+1)’
6 6
_ (ke[ (2kn)+6(k+1)] _ (k+1)(2K+7k +6) _ (k+1)(k +2)(2K +3)
6 6 6

Vay biéu thirc (2) ding.

Vi du 2: Ching minh rang 3" >n’ +4n+5 v6i moi s6 tu nhién n>3.

Loi gidi:
3" >n’+4n+5, (3)
+) Véi n=3thitacé 3° >3’ +4.3+5 < 27 >26=(3) ding.
+) Gid sir (3)diing v6i n =k, khi d6 tacé 3° >k* +4k +5
+) Ta s& chimg minh (3)ding véi n=k+1 tacla 3! > (k+1)° +4(k +1)+5
That vay, 3" =3"3>3(k> +4k +5) =3k> +12k +15 = (k> + 2k +1) +4(k +1) +5+ 2k +6k +5
=(k+1)" +4(k+1)+5+2k> +6k +5>(k+1)’ +4(k +1)+5 do 2k +6k+5>0 k.
Do d6 ta duge 3" > (k +1)2 +4(k +1)+5.

Vay (3) diing voi moi sO ty nhién n>3.

Vi du 3: Chiing minh rang véi moi nON", ta c6: 7.2*" +3*"" chia hét cho 5.

Loi gidi:
Bai toan diing v6i n =1. Gia st bai toan ding v6i n =k tic1a 7.2%7 +3*7':5,
Tiép tuc ching minh bai todn ding v6i n =k +1, tirc 1a 7.2%*72 +3%*1:5

7'22k+2—2 +32k+2—1 :4.7'221(—2 +9.32k—1 :4(7.221(—2 +32k—1)+5.32k—1 5

Cir nhu vy, theo nguyén 1y quy nap ta c6 diéu phai chimg minh.
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§2. DAY SO
A. GIAO KHOA

1. Dinh nghia
a. Diy s6 vo han

e Mot ham s6 u xdc dinh trén tap hop cac $6 nguyén duong N duoc goi 1a mot diy s6 vo han (goi tat 1a day $6).
e Mbdi gid tri cia ham $6 u duge goi la mot $6 hang cia day $6.
+u (1) ) hang thtr nhét (sé hang dﬁu), ki hiéu l1a u,

+u (2) - 36 hang thtr hai, ki hi€u 1a u,

+ U (n) - b hang thir n (sé hang téng qudt), ki hiéu 12 u,
Ta thuong ky hiéu day sb u =u (n) boi (un)
b. Diy s6 hiru han
e Mot ham sb u x4c dinh trén tap M :{1; 2;.. m} (m O N*) duoc goi la mdt day s6 hitu han.

+u,: ) hang dau (sb hang thu nhéat)

+u,: s6 hang cubi
2. Céch cho ddy sb: C6 3 cich
Cach 1: Cho diy sb boi cong thiic cta sb hang téng quit.
Cach 2: Cho diy s6 boi hé thire truy hdi (cho diy sb bang quy nap)
Cach 3: Dién dat bang 10i cdch xé4c dinh mdi s hang cta diy sd
3. Day s ting, diy s6 giam

Day s6 (u,) dwoc goi la day s6 ting néu OnON",u, <u,,,

Day s6 (u,) duoc goi la day sb giam néu 0nON,u, >u,,,
Luwu y: Phuong phép xét tinh ting, giam cua diy sd (un)

Cich 1: Lap hiéu u,,, —u,

e Néu u,, —u,>0,0n0N" thi (u,) 1a ddy sb tang

« Néuu,, —u,<0,0n0N" thi (u,) laday sé giam

Céich 2: Néu u, >0,0n ON", 14p ti s6 =
u

n

 Néu 2 >1,020N" thi (,) 12 day s6 tang
u

n

+  Néu 2 <1,020N" thi (u,) 12 day s6 gidgm
u

n

4. Day s6 bi chin

Day ) (un) duoc goi la day s6 bi chin trén néu ton tai mot sé M sao cho On [ N*,un <M
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Day so (un) duoc goi 1a day so bi chdn dudi néu ton tai mot s6 m sao cho n 0N *,un >m
Day so (un) duoc goi 1a day s6 bi chan n€u né vura bi chén trén, vira bi chan dudi. Tuc 1a ton tai mot sO M va mdt

so msao cho: OnON" ,m<u, <M.

B. ViDU

n

Vi du 1. Cho day s (un) Vol u, = , tim 5 s6 hang dau tién cta day sb.

2" +1

u, =1

Vi du 2. Viét 5 s6 hang dau tién cta diy sd
U, =u +2n+ln=1

Dy doén cong thirc 1, va chimg minh cong thirc d6 bang phwong phdp quy nap?

Loi gidi:

u =1
{”:ﬂ :un+2n+1:>u1 =Lu, =u +3=4u; =u, +5=%u, =uy +7=16;u5 =u, +9 =25

Tl d6 ta c6 thé du dodn u, =n*;n =1 (*)

Ta chirng minh (*) bang quy nap.

+)Véi n=1tacé u, =1, vay (*) dung.

+) Giast (*) véi n=k, taclau, =k’ k=1,

+) Ta cin chimg minh (*¥) voi n =k +1, tie 1a u,,, = (k+1)";k 20
That vay u,,, =u, +2k +1=k> +2k +1=(k +1)> = (*) ding.

Vay u, =n’, OnON".

Vi du 3. Xét tinh don diéu cua diy sb sau:

N

a)u, =2n+3 b) un=2n

Lai gidi:
a)Tacé: u, =2n+3u,,, =2n+)+3=2n+5=u,,—u, =(2n+5)-(2n+3)>0

Suyra u,,, >u, = day s6 dd cho 1a day ting.

o In Nn+t u, e+l 20 1dn+1 1 [n+l
b) Taco: u, =——u =

;+_ + - +D - A - -
P L u 2t " o2 In 2\ n

n

+ +
Giasy: Jon =L [n¥l o, 1ot
u 2\ n 4 n

n

>l « n+1>4n < 3n<1=vodly.
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A U I TV
Vay 2L <1 = u , <u, = ddy so di cho 1a ddy so giam.

u

n

Vi du 4. Xét tinh bi chin cta céc diy so sau:

1
a) u, = b)u, =————=
)t 2n* -3 )t n(n+1)
Lo gidi:

u, =-1
a)

n=22=2n"-3>0=u, >0,0n=2

2'_
Ta c6: 2L = 2n 23 <1(don<n+1) nénu, <u, <..<u,=
u 2(n+1)" -3

Vay (un) bi chan.
b) Ta dé dang thay:

= u, >0 dodo (un) bi chan duéi.

1
* Vin(n+tl)22 < u, SE do do (un) bi chan trén.

Vay (un) bi chan.
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