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THONG KE

Trong chuong nay chung toi chi gidi thiéu so luoc mot sd chire niang lién quan
trong chuong trinh toan thdng ké va xac suat o pho thong.
I. Mot s6 ham lién quan dén thong ké.
Céac ham gioi thiéu trong muc nay déu duoc thuc hién trong goi 1énh:
with(stats):

1. Bdng di ligu don, mdu so liéu (danh sach, mang mot chiéu).
Pé nhap mot mau s lidu trong Maple ta dung cap ngoic [...].
Vidu I:
Nhap mau so liéu ¢ bai tap 2/tr161 _SGK DS10 nang cao.
+ Nhép vao Maple nhu sau:
>with(stats):
>data:-=[165,85,65,65,70,50,45,100,45,100,100,100,100,90,53,
70,141,42,50,150,40,70,84,59,75,57,133,45,65,75] ;
data :=[165, 85, 65, 65, 70, 50, 45, 100, 45, 100, 100, 100, 100, 90, 53, 70, 141, 42, 50,

150, 40, 70, 84, 59, 75, 57, 133, 45, 65, 75]

2. Kich thwéc mau.
Pé x4c dinh ‘kich thudec mau’ ciia mot mau sb liéu data ta dung ham ‘count’ dé
dém cac sb hang c6 mit trong mau sb liu do.
Cu phap: > describe[count] (data);
Chang han véi mau sb liéu ¢ Vi du 1, ta x4c dinh duoc kich thuéc mau nhu sau:
> describe[count] (data):
“kich thuoc mau™ :=%;
kich thuoc mau := 30

3. Mot
Pé xac dinh ‘mdt” cia mot mau sd liéu data, ta ding ham ‘mode’ vai ct phap:
Cu phap: > describe[mode] (data);
Chéng han véi mau sb liéu v6i Vi du 1, ta xac dinh mdt nhu sau:
> describe[mode] (data):
“mot” i=%;
mot := 100

4. Tan s6', tan sudt.

e Pé dém tan s6 (s0 lan xuét hién) cua cac sd hang (gidng nhau) trong mot mau
s6 liéu data, trude tién ta chuyén mau sb liéu sang dang mang ding ham ‘Array’,
sau d6 dung ham ‘Tally’ dé ¢ém s6 1an xut hién cua mdi s6 hang.

Chang han voi mau s6 liéu ¢ Vi du 1, trude tién ta chuyén mau so liéu sang kiéu
mang dung ham *Aray’ trong goi lénh ‘with(Statistics):” . Cu thé nhu sau:
>with(Statistics):
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>mauSL :=Array(data);

1..30 1-D Array
Data Type: anything
Storage: rectangular
Order: Fortran_order

mausSL :=

+ Tiép theo ta ding ham “Tally’ dé dém sb lan xuét hién (tan sd) cta cac sb hang
gidng nhau trong mang :

>B:=Tally(mauSL) ;
B:=[165=1,42=1,40=1,133=1,45=3,141=1,150=1,59=1,57=1,53=1,

50=2,85=1,84=1,90=1,65=3,70=3, 75=2, 100=5]

Nhin vao két qua trén chlng ta c6 thé dém duoc tém sO cua mdi s6 hang trong mau
s6 liéu. (Vidu: tan s6 clia sb hang 165 1a 1, tan s6 cua s hang 65 1a 3,...)

+ Pé kiém tra ket qua trén, quy ban doc co thé dung ham ‘Sort’ dé sap xép cac sd
hang trong mau s6 liéu dé tién ra soat va ddi chiéu. Cau 1énh nhu sau:

> Sort(data);

[40, 42, 45, 45, 45, 50, 50, 53, 57, 59, 65, 65, 65, 70, 70, 70, 75, 75, 84, 85, 90, 100, 100,

100, 100, 100, 133, 141, 150, 165]
Hodc dung lénh sau:

> data2:=transform[statsort](data);
data2 :=[40, 42, 45, 45, 45, 50, 50, 53, 57, 59, 65, 65, 65, 70, 70, 70, 75, 75, 84, 85, 90,

100, 100, 100, 100, 100, 133, 141, 150, 165]

5. Sé trung binh, sé trung vi.
+ So trung binh ciia mot mau so liéu ‘data’ dugc xac dinh bang ham *mean’ véi ct

phap nhu sau: > describe[mean] (data);
+ So trung vi cia mot mau so liéu ‘data’ dugc xac dinh bang ham ‘median’ véi ct
phap nhu sau: > describe[median](data);

6. Phwong sai, dp léch chudn.
e Phuong sai Cia mot mau s liéu ‘data’ dugc xac dinh b'?mg ham “variance’ véi
cl phap : > describe[variance] (data);
e D¢ [éch chudn ciia mot mau sé lidu ‘data’ duoc xac dinh bang ham
‘standarddeviation’ véi ct phap :
> describe[standarddeviation](data);

Vidy 2:

Xét mau s6 lidu va cac yéu cau trong bai tap 9/tr177 _SGK PS10 nang cao.
C6 100 hoc sinh tham dy ki thi hoc sinh gioi Toan (thang diém 1a 20). Két qua
duoc cho trong bang sd liéu sau:

Diém 9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19
Tansd |1 |1 |3 |5 |8 [13 |19 |24 |14 |10 |2 |N=100
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a) Tinh sé trung binh.

b) Tinh sé trung vi va mét.

¢) Tinh phuong sai va d¢ l1éch chuén.
+ Trudc tién ta nhap mau sb lidu trén vao Maple nhu sau:
>with(stats):
>data:=[9,10,Weight(11,3),Weight(12,5),Weight(13,8),
Weight(14,13) ,Weight(15,19) ,Weight(16,24) ,Weight(17,14),
Weight(18,10) ,Weight(19,2)];
data :=[9, 10, Weight(11, 3), Weight(12, 5), Weight(13, 8), Weight(14, 13),

Weight(15, 19), Weight(16, 24), Weight(17, 14), Weight(18, 10), Weight(19, 2)]

+ Kiém tra lai kich thudc mdu bang lénh:
> describe[count] (data);

100
+ Tinh sé trung binh bang lénh:
> describe[mean] (data) ;
1523
100

(Két qua nay ding nhu dap an cua SGK: x =15, 23)
+ S6 trung vi duge tinh bang 1énh:
> describe[median] (data);

31

2

(Két qua nay dung nhu dap an cia SGK: M, =15,5)
+ Mér duge xac dinh bang 1énh:
> describe[mode] (data) ;

16

+ Phuong sai Clia mau s6 liéu duge xac dinh nhu sau:
> describe[variance](data);
39571

10000

+ D¢ léch chudn cia mau sd lidu 13;
> describe[standarddeviation](data);

4/ 39571

100

Gia tri gan dung chinh xac dén 7 chit s6 (ké ca phan nguyén).
>evalf[7](%);
1.989246
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7. D¢ léch chuin.

I1. Hoan vi, chinh hop va to hop.
1. Sé hodn vi ciia n phan tir bang n!
Vidu I:
S6 hoan vi cua 13 phan tir bang:
>131;
6227020800

2.S6 té hop chdp k ciia n phan tit.
C0 phap: >binomial(n,k);
Vidy 2:
Tinh s t6 hop chap 25 ctia 100 phan tu:
>pbinomial (100,25);
242519269720337121015504

Néu dung may tinh cam tay dé tinh s6 t6 hop nay thi két qua hién thi sé khong day
da nhu trén. Ching ta cung xem:

Nhdn xér: Dung Maple c6 thé tinh duoc (va cho két qua cu thé) cac sb t6 hop 1on.
o Ham liét k& céc t6 hop chdp k cia n phan tir:
Cu phép: > choose([set], k);
Ham nay dugc thuc hién trong géi Iénh ‘with(combinat): * .
Vidu 3:
Liét ké cac t6 hop c6 3 phan tir trong s6 bon phan tir A, B, C, D:
> restart;
with(combinat):
choose([A,B,C,D], 3);
[[A B, C], [A B, D] [A C,D] [B,C,D]]

Vidu 4:

Liét ké cac td hop c6 6 phﬁn ttr duoc chon tir cac chir s 1, 2, 3,...,8.

(Truong hop néu tap hop 12 tap n s6 nguyén duong dau tién thi ta chi can khai bao
choose(n, k) ). Cau I¢nh nhu sau:

>with(combinat):

choose(8, 6);
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[[1,23,4,5,6],[1,2,3,4,57],[1,2,3,45,8],[1,2,3,4,6,7],[1, 2, 3, 4,6, 8]
[1,2,3,4,7,8],[1,2,3,5,6,7],[1,2,3,5,6,8],[1, 2, 3,5, 7, 8],
[1,2,3,6,7,8],[1,2,4,5,6,7],[1,2,4,5,6,8],[1, 24,5, 7, 8],
[1,2,4,6,7,8],[1,2,5,6,7,8],[1,3,4,5/6,7],[1,3,4,5,6, 8],

[1,3,4,5 7,8],[1,3,4,6,7,8],[1,3,5,6,7,8],[1,4,5,6, 7, 8],
[2,3,4,5,6,7],[2,3,4,5,6,8],[2,3,4,57,8],[23,4,6, 7, 8],
[2,3,56,7,8],[2,4,5,6,7,8],[3,4,5,6,7, 8]]

Nhdn xét: DUng ham nay c6 thé gitp giao vién kiém tra két qua thuc hanh cua hoc

sinh mot cach nhanh chong va chinh xac (khi yéu cau hoc sinh liét ké so t6 hop

chap k cua n phan tir trong truong hop n nho).

e Ham chuyén doi cdch viét t6 hop sang dang khai trién (ki hiéu, giai thira):

Vidu 5:

+Viét C,'f dudi dang khai trién:

> convert(binomial(n,k),factorial);

n!

k' (n — k)!

+ Viét C? dudi dang khai trién:
Khi ding Iénh binomial, ta dugc két qua:
>Cn3:=binomial(n,3);

Cn3 := binomialn, 3)

Chuyén d6i két qua trén dudi dang khai trién nhu sau:
> convert(Cn3, factorial);

1 n!
6 (n—3)!
Pon gian, ta dugc:
>simplify(%);
(n=2)(n=1)n
6

Vidu 6:

Tinh tich cua céc s6 sau a = (1+%] (1+§j...(1+1j , N nguyén duong.
n
+ Nhap biéu thirc tinh vao Maple dung ham “product’:
>a:=product(1+1/1,i=2..n);
Qo 1T(n+2)
T 2T(n+1)

Cha y: Ham gamma(n) bang n! (néu n nguyén duong).
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Trong Maple, ham gamma dugc ki hiéu bang kitg“T'”
+ Ta can chuyén d6i két qua trén sang biéu dién theo glal thira’ nhu sau:
> convert(a,factorial);

1(n+1)!
2 nl
Pon gian ta dugc két qua:
>simplify(%);
n 1
2%

2. So to chinh chdp k ciia n phan ti.
Ta biét, s6 chink hop chdp k caa n phan tir bang k! 1an s6 t6 hop chdp k cia n phan
tar. Tir d6 ta suy ra cach tinh sé chinh hop chdp k ctia n phan tir nhu sau:
Cu phép: > (k)*binomial(n,k);
Vidu7:
S6 cach sép xép 7 hoc sinh duoc chon tir 15 hoc sinh vao mot cai ban ¢ 4 chd
ngdi bang sé chinh hop chap 7 ctia 15 phan tu:
> (7D)*binomial (15,7);

32432400

So sénh két qua nay voi két qua tir may tinh cAm tay:

I11. Mt s6 chitc ning lién quan dén tap hop.
1.Xdc dinh mét tap hop.
2. Cac phép toan trén tap hop.
3. Mgt sé tip hop thwong gp.



