SO SANH CAC TRUNG BINH CONG (CONG),
NHAN, PIEU HOA BANG HINH HQC PHANG.

TS. Nguyén Vinh-Trdng

Luc con di day hoc, va dé mua vui, t6i co noi voi hoc sinh (Trung Hoc), hay voi sinh vién
(Pai Hoc), vé cach so sanh bang Hinh Hoc nay, khi day mon Théng Ké. Luc d6 t6i khong
thdy cic ban dong nghiép dé cap toi. Co I8 d6i voi ho ciing chi 1a chuyén vui. Bay gio, toi
cling chua thiy cac sach Toan & cip Trung Hoc va Pai Hoc néi dén (co 18 di c6 sach noi dén,
nhung t6i chua c6 dip doc). Vay toi viét bai nﬁy, dé doc gia doc cho vui.

O day t6i chi d& cap dén nhimng sd « Trung Binh » thuong gap ¢ cap Trung Hoc, d6 1a Trung
Binh Cong (Cong), Trung Binh Nhan, Trung Binh Diéu Hoa, va ciing chi ding 2 s6 luong
duong a, b.

Trude khi so sanh cac sé Trung Binh trén, chung ta hay xem dinh nghia ciia cac sd Trung
Binh trén da.

I - Pinh Nghia cac s6 Trung Binh.

Phan nhiéu céc sach Toan Hoc hay cac Tur Pién cho dinh nghia s6 Trung Binh bang nhiing
biéu thirc Toan Hoc. Nay t6i c¢b giang giai thich nhitng biéu thic d6 :

Néu ¢6 2 tri sé duongavab VE‘I‘ sau phép bié:n ddi, ta co tri’sfr) N, thi sd T}'ung Binh cta 2 tri s6
avablatri $0 d}mng ¢, voi diéu kién 1a, néu ta thay tri s0 ¢ vao 2 tri sO a va b, thi sau, cung
mot phép bién doi, ta van co6 tri sO N.

1) S6 Trung Binh Cong (Cong).

Gia con Ga la a, gid con Vit Ia 13, vay néu ta mua ca con Ga Vé., con Vit, thi ta phai tra tat ca la
(a +b). Vay Trung Binh, gia moi con la bao nhi€u. Goi m la s6 Trung Binh cta a va b, thi khi
thay m vao 2 tris6avab, tacod:

a+b=m+m=N, hay 2m =a+ b hay m = (a + b) / 2. (ky hiéu / dé chi phép chia).

m = (a+ b) /2 1a biéu thirc Toan Hoc cta s6 Trung Binh Cong (Cong) ciia 2 sd tri a va b.

2) S6 Trung Binh Nhan.

Cho mét sb P (cho P =100) ¢ dau nam 2010, cudi nam 2010 (hay dau nam 2011), ta co gip a
(cho a = 3) lan (nghia la 3xP, hay 3P, hay aP, hay 300), va cu6i nam 2011, ta lai c6 gép b (cho
b =2) lan s6 cua dau nam 2011 (nghia la 2x3P = 6P, hay abP, hay 600). Goi g la Trung Binh
cua avab (trong thi dunaya=3 vab=2), thay gvaotrisoavab, taco:

ab = gg = ¢°, hay g = Vab. (ky hiéu V dé chi cin s6 bac hai cua hai sb a, b).

Theo vi du trén ta c6 g = Vab = V(3 x 2) = \6 = 2,449 489 442 783,
Cudi nam 2010, ta c6 P* = gP = 100 x 2,449 489 442 783 = 244,948 974 278.



Cubi nam 2011, ta co P** = gP> = 244,948 974 278 x 2,449 489 442 783 = 599,999 999 999
nghia 1a 600.

Nén nhé, & day g khong bang (a + b) / 2, nghia 1a 5/ 2 = 2,5. Néu khong, ta s& duoc 625, thay
vi 600.

g = Vab 1a biéu thirc Toan Hoc ctia sé Trung Binh Nhan cta 2 trj s6 a va b.
3) S6 Trung Binh Piéu Hoa.

Khoang cach AB la d (cho d = 100 km). Xe chay trr A dén B v6i van toc 1a a km/gio (cho a=
50 km/gi0), va tir B tr¢ lai A vdi van toc 1a b km/gio (cho b = 60 km/gi6). Goi h 1a (van toc)
Trung Binh cuaa vab.Taco :

Khi di tir A dén B, ta mat (thi gio) : d / a. Khi v& tir B lai A, ta mAt : d / b. Ta mat tat ca (thi
gio)la(d/a)+(d/b). Néuthay hvaoavab,taco:

(d/a)+(d/b)y=(d/h)+(d/h)=2d/h,hay2/h=(1/a)+ (1 /b), hay h=2ab/(a+Db).
V6i vi du trén, ta c6 : Khi di, ta mat 100 / 50 = 2 gid; khi vé, ta mat 100 / 60 = 1,666 666 667
gid. Tét ca 1a mat 3,666 666 667 gio.

Hay 13y Trung Binh, ta ¢6 : h =2 x 50 x 60 / (50 + 60) = 6 000 / 110 = 54,545 454 545
km/gio. Va ta s& mét tit ca 1a : 200 / 54, 545 454 545 = 3,666 666 667 gid, hay 3 gid 40 phut.

Nén nhé, h & day khong bang (a + b) / 2, nghia 14 (50 + 60) / 2 = 55 km/gio. Néu khong, ta s&
c6 200 /55 =3,636 363 636 gio, hay 3 gio 38 phat, thay vi 3 gio 40 phut.

h = 2ab / (a + b) 1a biéu thirc Toan Hoc ctia s6 Trung Binh Diéu Hoa cta 2 tri s a va b.
I — So sanh 3 loai Trung Binh trén bang Pai So.

Thuong thuong cac sach Toan cho cach so sanh (bang Pai SO) nay.

Ta cb, néua <b, thi :

0<a<h<g<m<h.

1) That thé, g > h, hay Vab > [2ab / (a + b)],

hay (a + b)’ab > 4a’b?,

hay (a + b)* > 4ab,

hay (a + b)* — 4ab > 0,

hay (a — b)2 > 0 1a mot diéu tat nhién, vi mét tri s6 binh phuong, khi ndo ciing duong, té 1am 13
bang khoéng (0).

2)m>g,vi(a+b)/2>ab,

hay (a + b)* > 4ab,

hay (a + b)* — 4ab > 0,

hay (a — b)2 > 0 1a mot diéu tat nhién, vi mét tri s6 binh phuong, khi ndo ciing duong, té 1am 13
bang khoéng (0).



Cudicing:0<a<h<g<mc<hb.
(Néua=b,thia=h=g=m=b).
111 — So sanh 3 loai Trung Binh trén bang Hinh Hoc Phang.

Céch nay t6i chua thy trong cac sach Toan thong thuong & cac Hoc Puong (khong c6 nghia
l1a khong co6 sach Todn nao da dé cap toi).

Xem hinh & dudi.

Vong tron tam O, duong kinh [BC], véi HB = a, HC =b.
Tam giac vuong BAC tai A, c6 duong cao [AH].
Tam giac vudong OHA tai H, c6 duong cao [HD].

Ta co :

AO=m=(a+b)/2.
AH = g = \ab.
AD=h= 2ab/(a+b).

That thé :
1) m= AO = (a + b) / 2. (dudng ban kinh [AO]).

2) Theo hé thirc giita cac lugng ciia cac phan tir trong mot tam giac vudng, ing véi tam giac
vudng BAC, vudng goc tai A, taco :

AH”=HB x HC = ab,

hay AH = ab,

hay g = AH = Vab.

3) Theo hé thirc giita cac luong ciia cac phan tir trong mot tam giac vudng, Gng voi tam giac
vuong OHA, vudng gdc tai H, ta co:

AH? = AD x AO,

hay AD = AH*/ AO=ab/[(a+b)/2],

hay AD =2ab/(a+Db),

hay h=AD =2ab/(a+b).

Theo bét d?fmg thire tam gidc, ng véi tam giac vuong OHA, ta c6 : AH < AO, hay g <m.
Theo bat dang thuc tam giac, rng vdi tam gidec vuong HDA, ta c6 : AD < AH, hay h<g.

Cudi cung, theo Hinh Hoc Phing, ta ciing c6, néua<b:
0<a<h<g<m<b.

(Néua=b,tacoa=h=g=m=b).

Nguyén Vinh-Trang
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HB =a.

HC =b.
AO=m=(a+b)/2.
AH = g =ab.

AD=h=2ab/(a+b).
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