Tai li&u nang cao MTCT - Phan Thanh Hung - THCS Nguy&n Gia Thiéu

Chuyén dé ning cao:
Tim wé'c cia mot s6 bang ky thuat tim kiém nhi phan (Phan IV)

Tac gid: Phan Thanh Hung (PTNK, DHQG TP. HCM)

Gidi thiéu
Cho bai toan sau:
“Cho mét s6 E, héy xdc dinh mét wéc s6 D cia E saocho1 < D < E”

- Lwuy:
o Nhitng s6 x thda min 1 < x < E va E chia hét cho x dwoc goi |a wéc khéng
tam thudong (non-trivial divisor).
o Baitodn nay c6 thé duoc irng dung dé phan tich thira s6 nguyén té.

Thuat toan
1. Thuét toan tdi wu

a. Tan dung “t6i da” ham téng va tich
Vi mdi wdc déu phai di véi cap: p X ¢ = E nén ta cé min(p, q) < VE, nghiala néu E
la hop s8, thi ludn ton tai mot wdc khdng tam thuong < VE. Ta ¢é thé dung mot ham
sigma (t6ng) dé duyét x tir 2 dén VE va kiém tra xem, néu tdi gia tri x dau tién la wdc
cla E thi phan dv E khi chia cho x lGc nay bang 0, nén ta cé thé cd tinh thuwc hién mot
phép chia cho phan du d6 dé tao ra Math ERROR va dirng vong ldp.
Nhac lai, phan du cla phép chia X cho Y 3 |X —Y -Int(X=+Y) |
Do d6, ta c6 thé thuc hién nhu sau:

Int(VE)

Z (E — xln('z(E - x))

x=2
Néu biéu thirc bao 16i Math ERROR, nghia la trong doan [2;\/F] ton tai it nhat mot
wdc (can tim). Ngay khi bdo 16i xong, thi may s& thoat ra khdi da cau lénh va ta phai

thue hién lai tlr dau. Liéu cé thé tdn dung chinh diéu nay dé gidi quyét phan sau?

b. Tim ravi tri cha wéc
Gia str ta d3 biét néu E c6 ton tai wdc thi nd chi ¢ thé ton tai wdc trong doan [4; B].
TU muc trén, ta cé biéu thirc kiém tra xem trong doan [M; B] c6 ton tai it nhat mot
uwdc nao cua E khéng.
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B

Ag(M) = z (E - xln?(E + X))

x=M

Bi€u thirc trén bao 16i Math ERROR néu ton tai it nhat mot uwdc cla E va tra ra 0 (chay
duoc) néu khdng ton tai.
Dé thay, két cuc ctia ham Az (M) cé tinh chat don diéu, vi néu trong doan [M; B] ton
tai it nhat mot wdec, thi trong doan [M — 1; B] chic chan cling phai ton tai it nhat mot
wéc nhu vay, nghia 1a néu Az (M) béo 16i thi Az(M — 1) ciing béo 16i. Twong tv, néu
Ag(M) chay dugc thi Ap(M + 1) cling chay duoc. Két qua cta ham Az;(M) VM sé
trong nhu sau: ..., X, X, X, .., X, X,Y,Y,..,Y,Y, Y, .., véi X 1a bdo 16i, Y 1a chay duoc.
ton tai wéc khong ton tai wéc
Gia sir ta d3 biét it nhat mot wéc can tim (néu cb) phai ndm trong doan [4; B]. Ta lay
M = Int (#) la gid tri chinh gitra va tinh gia tri Az (M).
> Néu A (M) bdo 16i, ngha Ia trong doan [M; B] chéc chdn cé wéc cla E. Do d6,
ta thu hep vung tim kiém lai thanh doan [M; B] bang céch gdn A := M.
> N&u Az (M) chay dwoc va khdng bao 16i, nghia la trong doan [M; B] chc chan
khéng c6 wéc cla E, do d6, viing tim ki€m dugc thu hep xudng [A; M — 1] véi
hivong tim dugc uwdc & dudidd, tagan B .= M — 1.

C& nhu vay, 13p lai cho t&i khi A > B, néu A4 13 uwéc cta E thi nd chinh I3 két qud ta can
tim. Néu khéng, thi chitng t6 E 13 s6 nguyén t6, vi néu cé udc thi toan bd doan [4; B]
ban dau chic chdn d3 phai tim dugc wéc roi.

Thuec ra, cac budc thue hién trén chinh 13 k§ thuat tim kiém nhi phan dé tim M |&n
nhat ma Az (M) = 0, nghia la gia tri M thda A;(M) = Ova Az(M + 1) = 1. Néu trong
doan [M; B] tén tai it nhat mot wdc cda E, ma doan [M + 1; B] lai khdng ton tai bat
ki wéc nao cta E, thi budc M phaila wdc cla E, chinh la wdc ta can tim.

THUAT TOAN CHiNH
Dua vao ly thuyét trén, ta dé& dang hinh dung dwoc thuat toan nhu sau:
£ Khai tao hai gia tri mién A va B ban dau lan lwot mang gia tri 1 va VE (vi néu
la hop s6 thi ludn tén tai wdc trong khoadng nay).
+ Tim gid trigitta: M = Int (#).
+ NE&u A;(M) bao 16i ta gan A := M (thu hep ving tim kiém lén trén). Nguoc lai,
néu Az (M) chay dwoc, tagén B := M — 1 (thu hep vung tim kiém xuéng dudi).

Lap lai cho téi khinao A = B.
Néu A = 1 thi E 13 s6 nguyén t6 (vi chi cé duy nhat wdc 1a 1), néu khdng, uwdc can tim
chinh la A.
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Sau modi lan chay Az (M) tir A t6i B, vung tim kiém gidm di mot nira nén téng s6 lan

gp 12 0 (L4 + X 1) = 0(VE). Do vay, d6 phirc tap thust toan 13 O(VE).

Trong d6 O(VE) cho toan bo thuat toan, va méat 0(log, VE) 1an bam da cau lénh.

> Cai dat vao CASIO

Bi€n D duwoc sir dung nham kiém soat vung tim kiém (cac bién 4, B). Quy wéc rang
néu D = 0, ta ndng vung tim kiém Ién [M; B], nghia la gan A := M. Nguoc lai, D = 1,
ta ha vung tim kiém xudng [4; M — 1] bang cdchgén B == M — 1.

Ban dau, ta gan D = 0 trudc khi chay ham A;(M). Néu Az (M) bdo 16i, nghia la trong
doan [M; B] c6 chira wdc can tim, nén ta s& mudn nang A := M, chinh 13 roi vao
trwong hop D = 0 d3 gan trwdc d6. Dong thoi, do khi bdo 16i xong, may s& thoat ra da
cau lénh va déng thoi hly thao tac gdn tai lénh dé. Vi vay, ta hoan toan cé thé gén luén
D =1—2z(M), vi néu Az (M) béo 16i, thi D gitr nguyén gia tri 0 trudc d6, chinh I3
nhirng gi ta can. Con néu Az (M) chay duoc, né s& tra ra két qua 0, dan dén gia tri méi
D =1—0 =1, cling chinh |a gid tri D ta can néu khéng tim thay wdc dé ha vung tim
kiém xudng!

Ngoai ra, ta cé thé tan dung ham RanInt#(4, B) bao 16i néu A > B, ta cé thé dung né
dé dirng ty dong (khéng lién quan tdi thuat todn).

Cai dat thuat todn hoan chinh vao mdy tinh Casio fx-580 VN X:

A = 0CEMBDA x RanInt#(4, B) + DA + (1 — D)M:
B=(1-D)B+DM —1):

A+B+1
M=Int(—):
2

B
sz xxlnt( ! ) +107%7:

- E—Int(E+x)+1 '
D—It( 1 )+ 0
~ M\ nt@©) + 1) TE —1nt(0) x Int(E = ©)

Gia tri ban dau: A = 0, E = ditliéu dauvao,M = 1,B = Int(vVE),D = 0.

Cach dung: Lap da cau lénh. Néu gadp Math ERROR thi nhan @ hoic ® gé quay lai
man hinh tinh toadn. Sau d6 bam CALC (E4) va bdm & ludn (khéng chinh sira bién gi
hét) dé chay tiép. C |3p lai t&i khi gdp Argument ERROR thi dirng. Kiém tra lai thém
mot budc: néu A > 1 thi két qua can tim chinh 1a A. Néu khéng, E 1a s6 nguyén to.
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