Bai tdp Ly thuyt so

Chuwong lll. Ham sé sb hoc

A. Tom tat ly thuy ét

1. PHn nguyén dia mét sb ] ’
Cho $ thuc x. Ta @i phan nguyén @a x, ki héu [x], la $ nguyén &n nhat khéng wrot qua

Ching han: [1,2] = 1; [7] = 7; [-2,4] = -
Pinh ngha tréndugc dién dat dudi mot trong hai dng:

hoic

2. PHn phan (phin 1é) cia mot sb
Véi dinh nghia phin ‘nguyén nai trén, f s thuc x déu viét dudi dang Hng aia Mt sH
nguyén (1a [x]) ¥i mot sb khdng Am nb hon 1 (1a x - [X]).
Chinghan:1,2=1+0,2,7=7+0;-2,4=-3+0,6.
S5 khong &m nb hon 1 n6i trén gi la phan ¢ cua x, ki héu {x}. Nhu vay {x} = x - [x].
Taco 0<{x} <1
3. S cacwéc cia mot sb ty nhién
Ki hiéu t(n) 1a $ cacudc tu nhién @a n. Nu UCLN(a, b) = 1 thit(ab)=1 (a)t (b.
Néu n c6 s phan tich tiéu chin n= p* g ...« thi
©(n)= (o, + (o, +1)...00, + 1)
4. Téng cacwéc cia mdt sb tw nhién
Ki hiéu o(n) 1a tng cacudc tr nhién @a n. N\u UCLN(a, b) = 1 thic(ab)=c (a)o (b.
Néu n c6 dng phan tich tiéu ctim (*) thi

o +1

pl p;2+l p’i“l
-1p-1"p-1

S6 ty nhién n > Qdugc goi la hoém clinh réu o(n)=2n. S5 chin n 14 hoan cimh khi va
chi khi né c6 dng n= 2" (2 - 1), trongdd k> 2 vap= 2 -1 1a mjt sd nguyén é.
5. HamO-le p(m)

Vi sb nguyén dong n tadinh ngha ¢(n) la cac 8 ty nhién khac khong, khongmt qua n
va nguyéna cung nhau &i n.

Véin > 1,9(n) chinh la & cac pln tir kha nghich aia 7, . Ham $ ¢(n) dugc goi 1A ham
O-le. 7

Neu n co dng phan tich tiéu clam

cs(n)—

=

o3

B. Mt sb6 dang bai toan thwong gip

thi

Dang 1.Tim phin nguyén ga mjt so

Vi du 1. Tim phan nguyén é¢a \/6+\/6+~-+ 6++/6 (co 100 an).
Giai

Ki hiéu a, = \/6+\/6+-~+ 6++/6 (c6 n @n).
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Bai tdp Ly thuyt so

Ta c6:
al=\/_6< 3
a,=6+a <6 3 3
a,=+/6+a <V 6r 3= 3
a100:\/6+7899<\/?3: :
Hién nhiéna,,,>+/6> 2. Nhu vay 2 < ago < 3, dodé [ayed = 2.
Vidu2 Choa=2+/3. Tinh [&].
Gii
Pt x=(2+«/:—3)2 thi x = 7+ 4/3.
Xét bidu thic y = (23] thi y=7-4/3.
Suyrax+y=14.
DEthdy 0<2-+/3 <1 nén0<(2—\/_3)2 <1 ticla0<y<1. Dal6 13 <x< 14.
Vay [x] = 13 tic 1a [&] = 13.

| Dang 2.Gidgi phirong trinh i phan nguyén

Vi du. Giai phuong trinh: X — 8[x] + 7 = 0.

Giai
. X7
RUt [x] taduoc [x] = . Giai hé:
2
0<x-XH 4 @
2
X +7eZ @
8
— 2_
Giai (1): %zo@xz—sxns 0ok x<7 (3
—x2_ Xx<3
BXEX T o gx- - 7< 8@[ (4)
X>5

<x<3

, N . 1
Kethop (3) va (4): 5<x<7 [Xe{1256;F

Ta co:
[X] 1 2 5 6
X“+7 (= 40
8 16 48
8[x])
x° 1 9 33 41
X 1 3 J33 Ja1

x = 3 laai vi tréi voi (4).
Phrong trinhd& cho c6 bn nghém: 1; J33; V41, 7.

| Dang 3.Chizng minh ¥ phan nguyén

Vi du . Chiing minh &ng: [x] + [y] <[x +].
Giai
Theodinh ngha pHin nguyén: < x - [x] < 1; 0<y-[y] <1
Suyra: s (x +y) —([X] + [y < 2.
Xét hai tuong hyp:
-Neu 0= (x +y) — ([X] +[y]) <1 thi [x +y] = [x] + [y].
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Bai tdp Ly thuyt so
-Néu 1< (x+y)— (X +[y]) <2thi 0< (x +y) — ([X] + [y] + 1) <1 nén[x +y] = [x] 4y]
+ 1.
Trong @ hai tirong hop tadéu cé [x] + [y] <[x + Y.
\ Dang 4.Tim & tir nhién n i diéu kién cho teeéc \
Vi d¢ 1. Tim cac 8 ty nhién n c6 dng phan tich tiéu chm: n=p‘d va
t(n)=6,c(n)= 28

Giai
Gia sir n ¢6 ding phan tich tiéu ctm n = p*of va a <p. Khi do
(n)=(a+)(B+)=6=>0a=1p= 2

Suy rac(n)= q3 —(p+l)(cf+q+1):4 Do g> 2 néng’® +q+ 1> 7.
IO
+1=4 =3
Migtkhacp + >3 néntacqd , P = P .
qQ°+q+1=7 (q=2

Vayn=32=12.
Vi du 2. Tim it ca cac $ tu nhién n bét ring cang phan tich tiéu clhn n=2*2 p vae(n)
= 180.
Giai
Véi n=2"2 pvag(n) = 180 ta co:

(p(n)zzas.;{ L%j( 1—%)[ }-3: 21 B 2 B 162 3 (- 1)= 2.3 L

Do p la $ nguyéné lé, p>3, nén p — 1 &h va chia Btcho 5. \ayp -1 =10k, k=1, 2,...
Tu d6 suy ra2* .3 k= 3. 7 , 7
Tu tinh chat duy nhit cua chng phén tich tiéu clam ta thy chi cé tié nhan cac gia trsau:
Do=1,p=1,k=9.Khidd p = 91 1a bp $ nén twong hyp nay ki loai.
2)a=1,p=2, k=3.Khidé p=31van=2%31,
3)a=1,p=3,k=1.Khidé p=11van=2%11,
bap $: 2.3.31; 2.3.11.
| Dang 5.Chiing minh n 14 it 5 nguyénd
Vi du 1. Ching minh &ng $ tu nhién n > 1 la&nguyén 6 khi va chi khi t(n) = 2.
Giai
Néu n = p Ia 8 nguyén 6 thi hién nhiént(n)= 2.
Bay g ta ching minhdiéu ngroc lai. Gia s t(n)=2 van la kyp $:
n=pope ., ke lo> 1(E 1,2,k

Khi d6
t(n)=(o, +Y(a,+D ..(a,+ = 2> -
trai voi gia thiét.
Vay n la nguyénd.

Vi dy 2. Ching minh &ing Wi n > 2 ta c6p(n) > 1. Tr d6 suy ra ng co vo 6 sb nguyén
to.
Giai

- Gia sr n > 2. Khidé UCLN(n — 1, n) =UCLN(n, 1) = 1

Hai & 1 va n — 1 nguyérdtciing nhau & n néngp(n) > 1.

-Giasrchicok$nguyénép =2, p=3...., R

batn = pp...p, N > 2.

Gia sir a la mdt sH tu nhién, 1 < a < n, ththi a céudc nguy@nd p, nim trong k $ nguyén
t6 noi trén.

Tir d6 UCLN(a, n) chia Bt cho p, ngha 1a a khéng nguyéié tung nhau i n.

Vay ¢(n) = 1, mau thin vsi diéu ching minh trén.
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