Kham pha Maple 11. 6 Cao Long. THPT Nam Pong

DAY SO - CAP SO
. D3y so.
1. Cach cho mgt day sé tw nhién lién tiép tiv k dén m.
Cu phép: >$k..m;
Vidu I:
Cho day cac sb tw nhién trong khoang [2; 9]:
+ Dung ham $’ trong Maple nhu sau:
>$ 2..9;

2,3,4,56,7,8,9

Vidu 2:
Cho day gém 6 s6 tu nhién I¢ dau tién:
>2*ji+1 $i=0..5;
1,3,5 7,9 11

2. Cho mét day sé bt ki dwa vao sé hang tong qudt
(day s6 cho boi cong thirc).
e CU phap 1: > seq(fomul (1), i=k..m);
Trong d6: - fomul(i) 1a mot cong thirc(biéu thirc) theo i;
-k, m: 1a cac s6 tu nhién (hodc sé nguyén).

Vidu I:
Tim 5 s6 hang dau ctia moi day so sau:
_— . 2n°-3
a) Dayso (u,) véiu, = ;
n

b) Day s (u,) véiu, =sin nT+cosz%

¢) Déysb (uy) véi u, =(-1)" V4" .
(Bai tap 9/tr105_SGK DS&GT 11, nang cao)

+ Xac dinh 5 sb hang dau cua day sd & cau a):
>seq((2*1"2-3)/i1,i=1..5);

ol

29 47

1. -5 — —
) 14!5

N

+ Xac dinh 5 s6 hang dau cua day sé & cau b):
>seq(sin(i*Pi/4)"2+cos(2*i1*Pi1/3

0,

-5);
0

r\JH—\V

,i=1.
31
22

+ Xac dinh 5 sb hang dau cua day s6 & cau c):
>seq((-D Mi*sgrt(4™i),i=1..5);
-2, 4, -8, 16, -32

Ciing c6 thé xac dinh cong thirc ctia s6 hang tong quat trude (bang cach cho ham s6) rdi tim
cac so hang cua day theo cac budc sau:
- Xac dinh ham theo c6ng thirc cua s6 hang tong quat:
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>ut=i->C-DMiFsgre(4ni);
u=io (-1)0/40
- Tinh 5 6 hang dau cua day :

>seq(u(i),i=1..5);
2, 4,-8, 16, -32

- C6 thé cho hién thi tuong minh nhu sau:

>seq(uli]=u(i),i=1..5);
u=-2u,=4,u,=-8,u,=16, u,=-32

w Gidi thich:
- Ta dung u[i] dé hién thi s6 hang u; ; con u(i) la gi tri ctia ham s6 u tai i (bai vi trudce do ta
d4 dinh nghia u 12 ham sb).
e CU phap 2: >seq(fomul (1), i=k..m, n);
Trong do: - fomul(i) la mot cong thie(biéu thire) theo i;
- k, m: 1a cac s6 tu nhién (hozc s6 nguyén duong);
- n: 1a budc nhay(step) cua i.
Vidu 2:

2
: , 3n-2
+ Ta cho hién thi cu thé cac s6 hang va Ki hiéu theo cach da lam trén:
Xac dinh ham so u:
>u:=1->2/(3*1-2);

Tim c4c s6 hang Uy, Ug,Us,U;,Ug Clia ddy s6 (U, ) véi u, =

Budc nhay
> sequl[i]=u(i),i=1..9, 2§f/
2 2 2 2
u,=2u,=

s=7 Y= 13 1= 19 Y= 25

e CU phap 3: >seq(fomul (1), 1=[X]);
>seq(fomul (1), 1 in [X]);
Trong d6: - fomul(i) 12 mot cong thirc(biéu thirc) theo i;
- [X]: 1a danh sach hoac tap hop .
Vidu 3:

=———. Tinh cac so hang Uy; Uy; U7; Ujg; Uyg ?
‘ n-+1

+ Dau tién ta xac dinh tap hop X:

>X:={3*i+1 $i=0..4};

Cho day s6 (uy,) véiu,

X:={1, 4,7, 10, 13}

+ Tinh céc s6 hang cta day:
> sequ[il=i/(i~2+1),i in X);
1 4 7 10 13

_7uz

U =2 Us= 17 U= 5 U0 = 101 Y13 = 17
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3. Dy sé cho béi h¢ thiic truy hoi.
Vi du: Cho day s6 (u,) xac dinh béi U, =1, u, =—2 va U, =u,_, — 22U, , Véi moi n>3. Tinh
Us; Ug ?

‘ ~ (Baitap 10/tr105_SGK Pai 6 11_Nang cao)
Pau tién nhap day so trén vao Maple:
> Ui={u(n)=u(n-1)-2*u(n-2) ,u(1)=1,u(2)=-2};

U={un)=un—1) —2u(n —2),u(l)=1u(2)=-2}

Truge khi tinh gia tri cac sd hang cua ddy trén ching ta ding lénh rsolve dé xac dinh s
hang tong quat cta day.
> F:=rsolve(U,{u});
Bay gio chiing ta sé tinh gia tri cac so hang cua day:
> normal (subs(n=3,F));

{u(3) = -4}
> normal (subs(n=5,F));
{u(5) =8}
C6 thé tinh thém vai s6 hang 16n hon:
> normal (subs(n=500,F));
{u(500)
=455522027905428421395382983650576176953203571644321»
6964574667239457354%

> normal (subs(n=2007,F));

{u(2007) =
-5743708699941719929940313459071184187311336284509256
04582052855494266931565475548247566111804736644558933(
68472237971903372174985102749617550845656283440198801°
53290776566903322331636882365152355428070338197030904¢
32208552359318853348276470311261022788980807235913630:
57133205886536

4. Xét tinh ting gidm ciia mot day so.
Dé xét tinh tang, gidm cua mot ddy s6 (u,) trong Maple, chiing ta xac dinh ddy nhu mot ham
s6 dé thao tac va bién d6i trén nd dé dang hon.

e Dbi v6i cac day sb cho boi cong thire 1a da thire, phan thire khong chira mii (mii co

n) thi ta kiém tra dau ciia hiéu s6 u,, —u, dé xét tinh ting giam.

A , . ’ ~ s , A ~ A ~ , , N , , s A u ;.
e DOoi v6i cac day co chira so mii(s6 mii ¢6 chira n) thi ching ta so sanh ti s6 — véi
u
n
1.

Vidu I:
Xét tinh tang, giam cua cac day So sau:
a) Dy s (u,) v6i u, =n*>-3n° +5n-7;
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n+1.
3"
c) Day s (u,) v6iu, =n+1-+n;

(Bai tap 13/ tr106_SGK BS&GT 11, nang cao)

b) Day sb (u,) véiu, =

e Vi diy sb & cau a)
Dinh nghia diy s6 a) trong Maple nhu mot ham so:
> u:=n->n"3-3*nN"2+5*n-7;
u=n—-n3-3n*+5n-7

+ Lép hiéu sé u(n+1)—u(n):
> hieuz=u(n+l)-u(n);
hieu :=(n+1)*-3(n+1)>+5-n3+3n?
+ Khai trién va rat gon:
> hieu:=simplify(hieu);
hieu :=3n?-3n+3

+ Bién d6i hiéu nay vé dang binh phuong:
> hieu:=student[completesquare] (hieu,n);

2
o 1 9
hieu .—B(n—zj +4

Két qud cho ta thay u(n+1)—u(n)>0,vne N".
Vay day sé da cho 1a day sé tang.

o Xét day s ¢ cau b)

Dinh nghia day s trong Maple:
> restart;
>u:=n->(n+1)/3"n;

n+1
u:=n- 3
At oA Unig oy
+ Lap ti sO0 —= va rut gon:
n
> tiso:=u(n+1)/u(n);
. (n+2)3"
tISOZ:W
3 (n+1)
> tiso:=simplify(%);
tiso-—ni—f_z
" 3(n+1)

2 . v A oAl g re 1A 1ea. £ U
+ Dé so sanh ti s6 trén vai 1, ta xét dau hiéu s6 —+L —1:

Un
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> "tiso-1 :=simplify(tiso-1);
2n+1

iso-1 = <Nt
tiso 3(n+1)

Nhén thay biéu thic trén nhan gia trj 4m v6i moi sb tu nhién n.

u *
Suyra: L <1 vneN .
n
Viy, day sé duoc xét 1a ddy sé giam.

e Xét day sb & cau ¢)
+ Dinh nghia day so trong Maple:
> uz=n->sqrt(n+l)-sqrt(n);
u=n—-n+1 — \/7
Pé xét tinh ting giam cua day, chdng ta ¢ thé khao sat mot vai sé hang ctia day:
> evalf(seq(ui]=u(i),1=1..7));
u, =0.414213562u, = 0.317837246 u, = 0.267949192u,
=0.236067977us = 0.213421766u, = 0.196261568 1,

=0.182675813

Qua d6 c6 thé nhan thay day dang xét 1a ddy sb giam.
Xét hiéu:
> u[n+1]-u[n]=u(n+1)-u(n);
un+1—un=\/n—|—2 —2Jn+1 +\/7

Dén day phai dung bién dbi dai s6 dé chimg t6 U, —u, <0 voimoi ne N,

That vay, ap dung bat d'flng thirc Bunhiakopxki, ta c6:

Jn+2+4n < 2.(n+2+n) =2Jn+1 (Diu “=" khong thé xay ra véi ne N")

Tirdosuyra Uy, —u, <0 véimoi ne N". Hay day s6 d4 cho giam.

n+1

5. Cdp so céng, cdp so nhén.
Doi v6i cac day sb 1a cap sé cong hay cap s6 nhan. Co thé tinh gia tri cac ddy d6 nhu ddy binh
thuong theo mot s6 1énh nhu trén.
6. Gidi han ciia dy So.
Sau day toi gidi thiéu mot thei fuc dé tim giéi han cia mot day sé kha don gian nhung hién thi
ca biéu thirc 13n két qua.
+ Lap tha tuc c6 tén 1a ‘gh’:
> gh:=proc(ds,n)
Limit{(ds,n=+infinity)=limit(ds,n=+tinfinity) end proc;
gh :=proc (ds, n) Limit(ds, n = o) = limi{ds, n = ) end proc

Cong dung, tim gidi dan cua day s6 ‘ds’ khi n — +o.
A , AR -2 C 1A . ‘s . n nr s .,
Van dung thu tuc trén co thé cho hién thi két qua cua gidi han lim 1 mot cach don gian
n—+o N +

va kha dep nhu sau:
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>gh(n/(n+1),n);

lim =1
n— o n+1

Chi can mét cong tao mot thu tuc ching ta s€ c6 mgt 1énh madi kha gon gang va dep. Pé tu
tao thu tuc quy ban doc ¢ thé tham khao chwong cudi (phan phu lyc).

Tinh mé ctia Maple 1a dé cho nguoi ding c6 thé tao ra cac ham, tha tuc riéng. Trén co s
d6 nguoi ding co thé tyu tao ra cho minh mot s6 chuong trinh phuc vu day hoc va nghién ciru
toan.

Mot vi du khac:
> gh(sgrt(n™"2+1)-sqrt(n™2+n+1),n);

lim /n?+1 - n2+n+1:5

n— oo



