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Bai toan. Hoi véi n mét phang thi ta c6 the chia mot khdng gian ra 1am toi da 1a bao nhiéu phan ?
Bai toan rat hay nay xuit hién trong mot cong trinh cua Steiner “Mot s6 quy luat chi phdi phép chia mat
phang va khong gian” (Crelle’s Journal, quyén | va Comple Works cua Steiner, quyén 1).
Dau tién, ta giai bai toan don gian hon:

Bai toan’. Hoi voi n duong thang thi ta cd thé chia mot mat phang ra 1am toi da 1a bao nhiéu phan ?

D¢ dang nhan thay s6 phan s& la 16n nhat khi khong 6 hai duong thang nao song song véi nhau va khdng
¢6 qua hai duQng thang cung di qua mQt diém nén ta ciling s€ tam gia thiét rang ca heEi diéu Kién nay duoc
thoa man va dong thoi ta ky hi¢u s6 phan tuong tmg dugc tao thanh boi n duwong thang nay la s, .

Gia st n duong thang chia mat phang thanh s, phan. Bay gio ta vé mot duong thang phu, duong thang
c6 n giao diém voi n duong thang ban dau va do vay nd di qua n+1 phan trong s, phan di c6 trude do.
Do d6, bang cach chia m&i mot phan thanh hai phan, dudng thang phu nay 1am tiang s6 phan bi chia cia mat
phang thém n+1 phan méi, tic 1a s, =s, +(n+1).

Ap dung hé thirc trén cho cac truong hop n=0,1,2,... ta thu duoc n déng thac sau:

s, =1+1,
S,=8,+2,
S;=S,+3,
Sy =S, +N.

n(n+l) n*+n+2
2 2

, . . . n“+n+2 .

Vay vai n duong thang ta co thé chia mot mat phang ra thanh t6i da la ————— phan.

Cong cac phuong trinh trén lai ta thu dwoc: s, =1+(1+2+..+n)=1+

Bay gio ta quay trg lai véi bai toan khong gian. R6 rang la sb cac phan s& 14 tdi da khi khong c6 qua ba
mat phang cung di qua mot diém va cac giao tuyén cua hai mat phing bat ky khong song song véi nhau va

dong thoi ta ciing ky hiéu s6 phan duoc tao thanh béi n mat phang 1a S, .

Gia sir n mat phang chia khéng gian thanh S_ phan. Bay gio ta b sung thém mot mat phang vao cac mat
phang nay. Khi d6, n mat phang ban dau cit mat phang nay tai n duong thing ma trong d6 khong ¢6 qua
hai duong thang nao cung di qua mot dieém va khdng co hai hoac nhiéu dudng thang song song véi nhau.

Tur két qua khi khao sat trén mat phang ta nhan thay rang n duong thang nay chia mat phang mai thanh
s, phan khac nhau.

Do d6, mat phang méi nay lam tang s6 phan bi chia cia khéng gian thém s phan méi, tac la
S,., =S, +s,, boi vi mdi mot phan trong s6 s, phan bé mat ciia mat phang phu méi nay sé cat khong gian
riéng phan ma no di qua thanh hai khong gian nho hon. »

Bang céch ap dung hé thicc nay cho cac truong hop n=1,2,3,... ta thu dugc n dang thuc sau:

S, =1+1,
S,=S,+s,
S;=S,+s,,

Sy =S4+
Cong cac phuong trinh nay lai ta thu dwoc: S, =2+5s +S,+...+S,;

=S = n+1+%(1x2+2x3+...+(n ~1)n).
Néu chiing ta phan tich mdi tich v(v+1) thanh v +v, ta thu duoc:

Sn=n+1+%{[12+22+ +(n-1) ] [1+2+ +(n- 1)]}



D& dang tinh dugc tong trong diu ngozc vudng thir nhat va tha hai lan luot 1a:
%(n—l)n(Zn—l) va %(n—l)n.
Khi do:
S, = n+1+%(n—1)n(n +1)
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Keét luan, so phan t6i da ma n mat phang co thé chia mot khong gian la ——.
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