PS6.CHUYEN DE 9-PHAN SO
CHU PE 2:PHAN SO TOI GIAN
PHAN L.TOM TAT LY THUYET
-Phan s t6i gian hay con goi 1a phan s6 khong thé rat gon dugc nita 1a phan sé ma tir va mau chi

cd udc chung la 1 va -1.

-Gia sir ta ¢6 phan s l_&; . Phén s l_é; duogc goi la phan s tdi gian khi va chi khi OCLN (a. b) =1

£ S O R S R N A AL As e
- Néu phan s6 5 la phan s0 t6i gidn thi phan s6 — ciing 1a phan so to1 gian.
a
- Tong (hi€u) cia mdt sO nguyén va mot phan so toi gian 1a mot phan so toi gian.
-Tinh chat:

am
=
b:m

+ a+b'm

+a:m= ak:m
-Thuét toan Oclit tim UCLN(a;b):
Ta tim UCLN(a ;b) bang cach dung thuat toan Euclide nhu sau :

a=bqtr voi0<r< ’b’

b=rq +r vé 0<r,<r

Iy = rnqn .
Thuat toan phai két thiic véi mot sb du bﬁng 0
Do dé ta co: (a; b) = (b; 11) = (11; 12) =...=(t1-1; Tn) = T

PHAN II.CAC DANG BAI

Dang 1:Chirng minh phéan sb v6i tham s6 N 1a phan s6 toi gian.

1.Phuong phap giai

Chtrng minh phan s6 LE) 1a phan sb téi gian, ta can ching minh OCLN (ab)= #1, hoic dung

thuat toan Euclide hoac té)ng (hiéu) ctia mot sb nguyén va mdt phan s6 tbi gian 1a mQt phan s6 tbi
gian.

I1.Bai toan



Bai 1: Chirng minh rang vd1 moi so tu nhién n khéc 0 thi cic phéan s6 sau la phan s6 toi gian.

1 n+1 n-1
a.— b.—— C.
n n
Loi giai
1
a. —
n

Vi OCLN (1,n) =1nén 2 1a phan sé t5i gian.
n

p, 1
n

*Cach 1: Theo thuat toan Euclide: OCLN (n+1n)=0cLN(n1D) =1
do do ”%1 12 phan sb tdi gian.
*Cach 2: Gia st OCLN (n+1,n) =d

. (n+1):d
n:d

= n+1- n:d

= 1lid=> d=1

Vay nil 1a phan s6 téi gian.
n

, . h+l 1 1 0 . a S (3 R SV
*Céch 3: Ta c6: —— =1+—ma — la phan s0 t0i gian nén phan sO6 —— 1a phan s0 toi gian.
n n n n

Bai 2: Chirng minh rang v61 n €Z céac phan so sau to1 gian.

n 1 n+5 n+1
a. b. C. )
2n+1 n+1 n+6 2n+3
3n+2 n+1 2n+7 2n+3
e. f. g. h.
5n+3 14n+3 3n+10 4n+4
Loi giai
n

a.
2n+1



Gia st OCLN(n,2n+1) =d

n:d 2n:d
= =
2n+1:d 2n+1:d

= (2n+1)-2n:d
= 2n+1- 2n:d

= 1l:d= d=1

. N L Ae s
Vay phan so la phén so to1 gian.
2n+1

b. 1
n+1

vi OCLN (1, 7n+1) =1nén

1a phan s t6i gian.
n+1

n+5
" n+6

Gia sit OCLN (n+5,n+6) =d.

n+5:d
=
{n+ 6:d

= (n+6)- (n+5) :d
= n+6-n-5:d

= 1l:d=> d=1

la phan so to1 gian.

Vay phan sb n+>
n+6

n+l
" 2n+3

Gia sit OCLN (n+1,2n+3) =d.

n+1:d 2n+2:d
= =
2n+3:d 2n+3:d

= (2n+3)- (2n+2) : d



= 2n+3-2n-2:d
= 1ld=>d=1

Vav pha L n+l
a an So
28 43

la phan so to1 gian.

3n+2
C.
Sn+3

Gia sit OCLN (3n+2,5n+3) =d.

. 3n+2§d:> 5(3n+2)3d2 15n+10:d
5n+3:d  |35n+3):d [15n+9:d

= (15n+10)- (10n+9) : d
= 15n+10- 15n- 9:d
= 1ld=>d=1

3n+2 oo,
3 la phén s to1 gian.

Vay phan sb
ay p ansosn+

n+1
" 14n+3

Gia sit OCLN (7n+1,14n+3) =d.

. n+1:d . 2(7n+1)§d:> 14n+2:d
14n+3:d |14n+3:d 14n+3:d

= (14n+3)- (14n+2) : d
= 14n+3- 14n- 2:d

= 1l:d=> d=1

1a phan so to1 gian.

. n+1
Vay phan so
S VP

2n+7
& 37710

Gia st OCLN (2n+7,3n+10) =d.

. 2n+7§d:> 3(2n+7):d . on+21:d
3n+10:d 2(3n+10):d on+20:d



= (6n+21)- (6n+20) : d
= 6n+21- 6n- 20 : d

= 1l:d= d=1

. 2n+7 .
Vay phan so la phan soO t01 gian.
ay p 3n+10 p g

h 2n+3
4n+4

Gia sit OCLN (2n+3,4n+4) =d.

2n+3:d 2(2n+3):d |4n+6:d
= = =

dn+4:d |4n+4:d 4n+4:d
= (4n+6)- (4n+4) : d
= 4n+6-4n-4:d
= 2:d

Vi 2n+3la s6 1¢, 4n+41a s6 chin nén suy ra d =1

1a phan so to1 gian.

Vay phan sb 2n+3
an+

Bai 3: Ching minh rang cac phan so sau toi gian:

" +1 n Tn+1 n
a. b. — ¢ d.
n mw+1 7’ +n+1 m+1
Loi gidi
" +1
a.
n

Ta c6: Theo thuat toan Euclide: OCLN (n2 +] n) =OCLN (n; 1) =1,

1a phan s0 toi gian.

Do d6: phan s

P+l

" +1

s A A T O SR ~ % N
Vi phan s6 1a phan s6 toi gian nén phan so 21
+

1a phan s0 to1 gian.

2 +n+1
e.— -



. n+1
"I +n+1

Ta c6: Theo thuat toan Euclide: OCLN (77 + n+1,7n+1) =OCLN (7n+11) =1.

Do do: phan s6 7" 13 ohan s6 t6i gian.
n+1
. I +n+1 . . In+1 .

Vi phan sO0 —— 1a phan so0 to1 gian nén phan sO ———— 1a phan s0 t0i1 gian.

P 7n+1 P 8 P I +n+1 P &

n

d.

m+1

Ta c6: Theo thuat toan Euclide: OCLN (I73 + ln) =OCLN (n; 1) =1

Do dé: phan s6 la phén s to1 gian.

N ¢ 1 R S A A I O Ry
Vi phan s6 la phén s0 to1 gian nén phan so6 la phén so to1 gian.

n
m+1
. 27 +n+1

' n

Ta c6: Theo thuat toan Euclide: OCLN (2’72 +Nn+ ln) =0OCLN (ni 1) =1.

. 2 +n+1 Coc
Do d6: phan s0 —— 1a phan s0 t6i gian.
n

Bai 4: Cho a 14 s ty nhién chia 4 du 3. Phan s6 c6 12 phan s6 tdi gian khong?

a+2
Loi gidi
Gia sit OCLN (a,a+2) =d.
. {aid

a+2:d

> (a+2)-a:d
= a+2-a:d
= 2:d

Vi a la sO tu nhién chia 4 du 3 nén a la so 1¢é.



Suy ra: d =1

la phén so to1 gian.

Vay phén s6 a
a+?2

a+2a*-1
a+2a°+2a+1

Bai 5: Chirng minh rang néu a 1a s6 nguyén khéc -1 thi gia trj cta biéu thirc A = la phan
s tbi gian.
Loi giai
Mo +a-1) o
F+2a2-1 (a+@+a-1) F4a-1
a@+2a+2a+1 (a+1)(a?+a+l) a*+a+l

Taco: A=

Goi d =OCLN(&*+a- La’+a+1)
a’+a-1d
=
a’+a+1ld
= [a2+a+1- (&2 +a- 1)} :d
= 2:d
Ma @ +a+l=a(@a+l)+11asblénéndlé= d=1
Vay v6i a khac -1 thi gia tri ciia A 1 phan s6 ti gian.

2n+1
2n(n+1)

Bai 6: Ching minh voi moi s6 nguyén n khac khong thi phan s6 1a phan s6 téi gian.
Loi gii

Gia st d =OCLN [ 2n+1,2n(n+ 1)]

2n+1:d
2n(n+1):d

2n+1:d
n(2n+2):d

Ma OCLN (2n+1,2n+2) =1nén

2n+1:d 2n+1:d
= =
{nid {Znid

= 2n+1- 2n:d= 1l'd= d=1



2n+1
2n(n+1)

Vay phén s6 1a phén s6 tdi gian.

Dang 2:Tim tham s Ndé phén s6 tdi gian.

1.Phwong phap giai

- Budc 1: Gia st d 1a u6c chung cua tir va mau= Tir va mau cung chia hét cho d.

-Budce 2: Van dung cac tinh chat quan h¢ chia hét dé tim cac gia tri cua d.

- Budce 3: Xac dinh gié tri khac -1 va 1 cia d = t hodc mau khong chia hét cho céc gia tri d6 = tur do tim
cac diéu kién cua an.

Hodc bién d6i phan sb thanh tong hodc hidu ciia sb nguyén véi phan s tdi gian.

I1.Bai toan

Bai 1: Tim s0 ty nhién n dé cac phan so sau la phan so toi gian.

a2/‘7+3 b 3n+2 . 2n+7
“4n+1 " In+1 " 5n+2
Loi gidi

2n+3
a.

4n+1

Giasa deOC(2n+34n+1)

2n+3:d 2(2n+3):d 4n+6:d
= = =
dn+1:d dn+1:d 4n+1:d

= (4n+6)- (4n+1):d
= 4n+6- 4n- 1:d
= 5d= de[i];iS}

: 2n+3
SO

1a phan s6 t6i gian thi d =45
4n+1

Pé phan

Hay 2n+ 3 khong chia hét cho 5.
Ta co: 2n+3#5k & 2n+3- 5#5k (ke 2)
< 2(n- 1) #5k

= n-1#5k< n#5k+1

Vay: véi n#5k+1thi phan sb 2n+3

1a phén s6 tdi gian.
n+1

b 3n+2
n+1




Giast deOC(3n+2,7n+1)

. 3n+2§d:> 7(3n+2)§d:> 21n+14:d
n+1:d 37n+1):d 21n+3:d

= (2In+14)- (2In+3):d
= 21In+14- 21n- 3:d

> 11id= de| =411

3n+2

1a phén s6 tdi gian thi d =+11
n+1

bé phan so

Hay 7n+1 khong chia hét cho 11.
Taco: In+1#1lk e 7Tn+1- 22 #11k (ke 2)
< 7(n- 3) #11k

o n- 3#1lke n#1lk+3

Vay: véi n 211K+ 3thi phan sé 273

1a phan s6 tbi gian.
n+1

. 2n+7
" BnN+2

Giase deOC(2n+7,5n+2)

. 2n+7§d:> 5(2n+7)§d:> 10n+35:d
5n+2:d |2(5n+2):d |10n+4:d

= (10n+35)- (10n+4):d
= 10n+35- 10n- 4:d

= 3lid= de|+1;43]

2n+7
5n+2

Dé phan s6 1a phan s6 t6i gian thi d #+31

Hay 2n+ 7 khong chia hét cho 31.
Ta co: 2n+7 #3lk < 2n+7- 31#31k (ke 2)

= 2(n- 12) #31k



o n-12#3lk e n#31k+12

Vay: v6i N #31k+12thi phan sb 2n+3

1a phén s6 tdi gian.
4n+1

Bai 2 : Tim tat ca cac sO nguyén n dé cac phan so sau la phan so toi gian.

3n+4 2n- 9 m-n-7
a. b. c. ——
n-1 n-1 n-1
Loi giai

3n+4
a.

n-1
Taco: S+4_301-3+7 3. 7 (si n2l)

n-1 n-1 n-1
bé 3n+4 1a phén s6 tbi gian thi L 1a phén s6 tdi gian.
n-1 n-1

Ma Ll la phan sé téi gian ta phai co OCLN(7,n- 1) =1
n_

Vi 7 1a 56 nguyén t6 do d6 néu OCLN(7,n- D) #1thi n- 1:7 hay n- 1=7k (k€ 2) do d6

n=7k+1(ke Z) nén OCLN(7,n- 1) =1 khi n#7k+1 (ke 2)

Vay: phén sb 3n+f 1a phan s6 tbi gian khi N #7k+1 (k€ 2Z)
b, 2n-9
n-1
Ta co: 2n- 9 :2n_ 2- 7 =2- ! (v6i n#1)
n-1 n-1 n-1
bé 2n- 3 1a phan s6 tbi gian thi L 1a phén s6 tdi gian.
n-1 n-1

Ma il la phan s t&i gian ta phai c6 OCLN(7,n- 1) =1
n-

Vi 7 1a 56 nguyén t6 do d6 néu OCLN(7,n- D) #1thi n- 1:7 hay n- 1=7k (k€ 2) do d6

n=7k+1 (ke Z) nén OCLN(7,n- 1) =1 khi n#7k+1 (ke 2)



3n+4

Vay: phan s 1 1a phén s6 t6i gian khi N #7k+1 (k€ Z)

mw-n-7
cC.——
n-1

Ta co: - n- 7=n- 71 (vai n#1)

n-1 n-

. M-n-7 7
be 1 la phan s0 t61 gidn thi P la phan so to1 gian.
n- n-

Ma

/ 7 1a phan sb t6i gian ta phai co OCLN(7,n- 1) =1

Vi 7 1a s6 nguyén té do d6 néu OCLN(7,n- 1) #1thi n- 1:7 hay n- 1=7k (k€ Z) do d6

n=7k+1 (ke Z) nén OCLN(7,n- 1) =1 khi n#7k+1 (ke 2)

Vay: phan s L’T 1a phén s6 t6i gian khi N #7k+1 (k€ Z)

Bai 3: Tim tat c4 cac s0 nguyén n dé phan so6 la phén so to1 gian.

Loi giai

Vi 3 1a s6 nguyén t6 nén 1a phan s6 t6i gian khi 2n+ 3 khong chia hét cho 3.

n+3
Do 3:3 nén 2nt3 khi nt3hay n#3k (ke 2)

Bai 4: Tim céc so tu nhién n dé cac phan so sau la phan s6 to1 gian.

. a’ +6n+3 b 18n+3 . 8n+193
" n+3 " 21n+7 " 4n+3
Loi giai
. 4’ +6n+3
" 2n+3

Gia st deéC(4n2 +6n+3,2n+ 3)

. 4n2+6n+3§d: 4n2+6n+3§d: 4’ + 6n+3:d
2n+3:d 2n(2n+3):d an* +6n:d

= (47° +6n+3)- (47 +6n):d



= 4’ +6n+3- 4’ - 6n'd

= 3id= dE{il'B]

P& phan sé 2T +01+3 4 Jhan 6 61 gian thi o 23

2n+3
Hay 2n+ 3 khong chia hét cho 3.
Tacod: 2n+3#3ke 2n+3- 9#3k = 2n- 6 #3k (ke 2)
= 2(n- 3) #3k

o n-3#3ke n#3k+3

Vay: véi N #3(k+1) thi phan s6 M 1a phén s6 tdi gian.
2n+3
b 18n+3
" 2In+7

Gia sir d 1a uéc chung nguyén t caa (18n+3)va (21n+7)

_ 18n+3§d:> 7(18n+3)§d:> 126n+21:d
2In+7:d  |6(2In+7):d |126n+42:d

= (126n+42)- (126n+21):d
= 126n+42- 126n- 21:d
> 2lid= de|37
+d=3= 2In+7:3= 7:3 (vo li)
+d=3= 18n+3:7= 18n+3n- 3n+3:7= 21n- 3n+3:7= 3- 3n:7= n- 1:7

= n-1=7k= n=7k+1

Vay: voi n#7k+1thi phan sb 18n+3 1a phén s6 tdi gian.
21n+7

. 8n+193
" 4n+3

Gia sit d 1 u6c chung nguyén t6 cia (8n+193)va (4n+3)

. 8n+193§d2 8n+193§d: 8n+193:d
4n+3:d 2(4n+3):d 8n+6:d



= (8n+193)- (8n+6)id

= 8n+193- 8n- 6:d

= 187:d= de|1117

+d=11= 4n+3ill= 4n+3- 1111= 4n- 811

= 4(n- 2)11= n- 2i11= n=11k+2 (ke )

+d=17= 4n+317= 4n+3+17:17= 4n+20117= 4&(n+5):17

- n+517= n=17/-5 (l€Z)

Vay: voi n#11k+2, n#17/- 5 (K,I € Z) thi phan sé &+133 |, phan s6 t6i gian.

Bai 5: Tim tat ca so0 ty nhién n d€ cac phan so sau 1a phan s6 toi gian.

a 3-2n b 16n+5
"4n+5 " en+1
Loi gidi

3-2n
a.

4n+5

Gia se deOC(3- 2n,4n+5)

3- 2nd 2(3- 2n):d 6- 4n:d
= = =
4n+5:d 4n+5:d 4n+5:d

= (6- 4n)+(4n+5):d
= 6- 4n+4n+5:d

> 11id= de| ;411

x 3-2n

Dé phan s 1a phan s6 t6i gian thi d #+11
4n+5

Hay 3- 2n khong chia hét cho 11.
Taco: 3- 2n#1lk = 3- 2n- 11211k (ke 2)

o -2(n+4) #1lk (ke 2)

o n+d#1llk e n#l1lk- 4 (ke 2)



3-2n
4n+5

Vay: voi n#11k- 4 (K€ Z) thi phan sb 1a phan s t6i gian.

b 16n+5
" 6n+1l

Gia st deOC(16n+5,6n+1)

. 16n+5§d2 3(16n+5)§d=> 48n+15:d
en+1:d 86n+1):d 48n+8:d

= (48n+15)- (48n+8):d
= 48n+15- 48n- 8:d

= 7:d= de[il;ﬂ}

16n+5

13 phan sb t6i gian thi d #+7
on+1

B¢ phan s6

Hay 6n+1 khong chia hét cho 7.

Taco: 6n+1l#7k = 6n+1- In=7k (ke 2)
e -Un-1) #7k (ke 2)
o n-1#27k= n#7k+1(ke2)

3-2n

Vay: v6i n#11k- 4 (K€ Z) thi phan sb Ane5 13 phan sb t6i gian.
n+

37 +2n+3

tbi gian.
2n+1

Bai 6: Tim tat ca cac s6 nguyén n dé phan so
Loi giai

Giasi deOC(3+2n+32n+1)

. 3n2+2n+35dj 2(3n2+2n+3)5d: 6 +4n+6:d
2n+1:d 3n(2n+1):d 6 +3n:d

= (6n* +4n+6)- (6n*+3n):d

= 6 +4n+6- 6n°- 3n:d

= n+6:d= 2(n+6):d



= 2n+12:d

> 11id= de| 111

. 3P +2n+3

Dé phan s6 1a phan s6 tbi gian thi d #+11
2n+1

Hay 2n+1 khong chia hét cho 11.

Tacod: 2n+1#1lk < 2n+1+11#11k (ke 2)

o 2(n+6) #11k (ke 2)
o n+6#1llk < n#llk- 6 (ke 2)

37 +2n+3

Vay: voi n#11k- 6 (KE Z)thi phan sb
2n+1

1a phan s6 tbi gian.
Dang 3: Tim tham s67 dé phan s6 khong tbi gian.

L. Phwong phap gidi
Dé mot phan s6 khong tdi gian thi tir sb va mau sd phai c6 it nhat mot wéc chung 1 mot sb nguyén td.
I1.Bai todan

7

n-

(n #1) 1a phan sb chua tdi gian.

Bai 1: Tim tat cd cac sO nguyén 7 dé
Loi giai

2 7 r r
Dé —l(n #1) khong la phan s ti gian ta phai c6 UCLN (n- 1;7) #1
n -

Vi 714 s6 nguyén té do d6 néu UCLN (n- 1;7) #l thi n- 1:7

hay n—1=7k(k€Z k #0), do d6 n =7k +1(k€Zk #0)

Bai 2: Tim tit ca cac s6 nguyén # dé 4 :ﬁ khong 1a phén sb tbi gian.
n
Loi giai
Tacd 63 =37 nén A khong phai 1a phan s6 tbi gian khi 37 +1 chia hét cho 3 hoic 7.
Vi 3n +1khong chia hét cho 3 nén 37 +1phai chia hét cho 7 .

hay 3n+1-7=3(n-2)7= n- 27 (i 3;7)=1)



dodé n=7k+2 (ke Zk #0)

. 63
Vayn =Tk+2d¢ A=
3n+l

khong 1a phan s6 tbi gian.

6n+17

3n+2

Bai 3: Tim tit ca cac sd ty nhién” déphansd B = khong 1a phan sé tbi gian.
Loi giai
Goi d 1a woc nguyén té chung (néu co) cia 6n+7 va 3n+2
on+7:d on+7:d
= =
3n+2d on+4:d
= (6n+7)- (6n+4)id hay 3:d

Vi d 1a u6c nguyén t6 nén d =3

Khido Bn+2)3= 2351y
A A L A ‘A R 1A A bn+7 \ A K Ks ea
Vay khong ¢6 so tu nhién” dé phan so B =3—+2 khong la phan so6 to1 gian.
n

‘. Y VN ‘n 2 A 230 +2n+3 Y OV SRy
Bai 4: Tim tat ca cac so ty nhién 7 d€ phan so ﬁkhong 1a phan so to1 gian.
n+

Loi giai
Goi d 1a wéc nguyén td chung (néu co) ctia 3n> +2n+3va 2n+1

{3,12 +2n+3:d 2(3n2+2n+3)5d
= . =
2n+1:d 3nQ@n+1)id

= [2(3n2+2n+3)- 3n(2n+1)] ‘d hay2n+12:d = 2n+1+11:d

Suyrall:d= d =11

Khi d6 2n+1-11)11 hay 2(n- 5)i11= n- 511

= n=I11k+5(keN)



 3nt+2n+3

Vay véi n =11k +5(k €IN) 3é phan sé ﬁkh()ng 14 phén s6 t6i gian.
n+
<. , . 3 abab A A IRy
Bai 5: Chiing minh rang: la phén s6 chua t6i gian.
cded

Loi giai

abab ab.101 _ab
Taco == =

cdc cd. 101 cd

bab . ,
Vay L% 13 phan s6 chua téi gian.

cded

 4n+7 .
Bai 6: Phan so 6n 5 (n€N) rat gon cho nhitng sé nguyén duwong nao?

n+

Loi gidi
Goi d(d €Z )1a uéc chung (nbu c6) ciia 41 +7 va 61 +5
an+7:d  [3(4n+7)d
= =
on+5:d  |2(6n+5):d

= [3(4n+7)- 2(6n+5)] d

Suyrall:id= d =11

. 4dn+7 .
Vay phan s6 6n s (n€IN) hogc tbi gian hodc chi rat gon dugc cho 11.

n+
Dang 4:Chirng minh phén s t6i gian voi diéu kién cho trudc

1. Phwong phap gidi

- Dung phuong phéap phan chung.

- Dung dinh nghia phan s6 ti gian.
I1.Bai todan

+

Bai 1: Cho phan s g (9€N’) t5i gian.Chimg minh ring phan sb P79 i gian.

Loi giai

Chitng minh bang phwong phdp phan chirng.



N 2 Y S S L X e
Gia su 1 khong t6i1 gian tirc 1a tir 2 +9 va mau ¢ c¢6 mot udc chung d #1.

suyra p+q:d;q:d= p:d
nhu vdy P va 4 c¢6 mot udc chung d #1.
Diéu nay trai véi dé bai di co g t6i gian

*tq

Vay P 13 phan s6 téi gian.

a+b

Bai 2: Cho phan s %(a,b €Zb #0)1a phan sé chua ti gian.Ching minh ring phan sb cling chua

to1 gian.

Loi giai

Vi phan s6 %lé phan sb chua téi gian nén UCLN (a,b) =d (d€Z d #0,d #+1)
= aid,b:d= (a+b)id

= deUC(a+b,b) ma d #0,d #+

a+b

Do do6 phén s6 cling chua toi1 gian.

1la+2b
18a +5b

L Ke ea a * , A A £ 13 A K Ks  ea A
Bai 3: Cho phén so toi gian 3 (a,b€ N') xét xem phén so ¢6 la phan so toi gian khéng?
Loi gidi

GoiUCLN (11a +2b; 18a +5b) =d thi

18a + 5hid 11(18a + 5b)id 11.18a + 55h:d
= f—1
lla + 2b'd 18(11a + 2b):d 11.18a + 36b:d

= (11.18n+ 55b)- (11.18b+ 36b):d

= 55b- 36b =19b:d = b:d hoac 19:d .



+Néu b:dtacod

18a + 5hid  [3.(18a + 5b):d (544 + 15bid
= =
1la + 2bd 5(Ila + 2b)id 55a + 10b:d

= aq-5bd ma b:dnén= 5b:d = a:d
Mt khac do %téi giannen 4 =1 (1)

+Néu 19:d thi d =19 hoic d =1 (2)

1la+2b
18a +5b

T (1) va (2) suy ra hoic ti gian hodc rit gon duoc cho 19.

. . . . . 28 .. ..
Bai 4: Tim sO tu nhién 7 nhé nhat khac 1 dé cac phan s6 —; — déu td1 gian.
m m
Loi giai

, 15
Xét phan s6 —, c6 15 =3.5
m
15, .
Nén phan s — t8i gian khi m #3k;m #5k (ke Z")
m
. 28 5
Xét phan s6 —, c6 28 =2°.7
m
n 2 28 4 )
Nén phan s6 — toi gian khi m #2k;m ¢7k(k€Z)
m

15 28 .
Vay cac phan s6 —; — cung tdi gian khi m #3k;m #5k;m #2k;m 27k (kez")
m-m

Mit khac, 7 13 s tu nhién nho nhat khac 1nén ta chon m =I11.

(15 28 .
Vay m =11thi cdc phan s0 —; — déu toi gidn.
m m

.7 10 11
Bai 5: Tim céc s6 nguyén 5(21 <b <31)sa0 cho cc phan sb g ; 0 déu 1a phan s t6i gian.
Loi gidi

.7 10 11

Ta c6 10 =2.5 nén dé cac phan sd g 7 5 déu 1a phan sé t6i gian thi

b #2k:b #5k;b #7k:b #11k (ke Z*)

Vi bE€Z, 21 <b <31 nén ta chon bE{23;27;29;31] .



.7 10 11, . 2
Vay be(23;27;29;31} thi céc phan s —; > dulaphin s6 t6i gian.
) N A A 5 A A s A A 7 8 31 A As oo
Bai 6: Tim soO tu nhién 7 nho nhat dé cac phan so ; 3 eenes deu to1 gian.
m+9 m+10 m+33
Loi giai
7 7
Ta co

m+9 T+(m+2)

g8 8
m+10 8+(m+2)

31 31
m+33 31+(m+2)

a

Céc phan sb trén co dang m

Dé cac phén sd trén toi gian thi @ va m+2 1a hai s6 nguyén t6 cing nhau( vi néu chiing khong 1 hai s6
nguyén td cting nhau thi ching cing chia hét cho s6 d #1suy ra phan s6 rut gon duoc cho d)

Ta can tim s6 ty nhién 7 sao cho m +2 nho nhét va nguyén t6 cing nhau véi cac s6 7;8;.....;31

Nhu vay m +2 phai 14 s6 nguyén t6 nho nhat ma 16n hon 31d6 1a s6 37

m+2 =37= m =35

. 8 31 N
Vay v&1 m =35 thi cac phan so ; 3 oo déu toi gian.
m+9 m+10 m+33
) \ A <A 5 A A ’ A A 5 6 17 A As  +9
Bai 7: Tim sO ty nhién 7 nho nhat dé cac phan so ; 3 eens deéu toi gian.
n+8 n+9 n+20
Loi giai
5 5
Ta cod

n+8 5+(n+3)

6 6
n+9 6+(n+3)

17 17
n+20 17+ +3)

a

Céc phan sb trén co dang m

Dé cac phan sb trén t6i gian thi @ va n+3 1a hai s6 nguyén t6 cung nhau( vi néu ching khéng 13 hai sb
nguyén td cing nhau thi chiing ciing chia hét cho s6 d #1 suy ra phan sé rt gon dugc cho d)

Ta can tim s0 tu nhién 7 sao cho 7 +3 nho nhat va nguyén t6 cung nhau voi cac so 3;6;.....;17



Nhu vay 7 +3 phai 1a s6 nguyén té nho nhat ma 16n hon 17 d6 1a s6 19
n+3=19= n =16

5 6 17
n+8 n+9 T n+20

Vay véi n =16 thi cac phan sd déu t6i gian.

n+

Bai 8: Tim 7 €IN,n >2 ¢ phan s6 t6i gian.

n -
Loi giai

+7
z > t6i gian nén UCLN (n+7,n- 2) =1

Ta c6 phan sd
Ma (n+7)- (n- 2)=9 nén UCLN (n- 2;9) =1
Do d6 n- 243

Dit n- 2 #3a(a€N)

Vay n #2+3a (aeN)

Bai 9: Chimg minh ring 51% + 1:6, véi n€N thig;glé céc phan s6 ti gian.
Loi giai

Vivéimoi ne€N thi 552 +1:6 = p2 1é = nléva n khong chia hét cho 3

Vay =2

Y 553 la cac phan so toi gian.

. , a Cor
Bai 10: Chung to rang néu b 1a phan so t61 gidn thi:

246913579
123456790

,a+b~ . n L Ao oo N As o
a) Phan so cling la phan so toi gian, suy ra la to1 gian.

b) Phan s6 ¢ b hoac 5 ¢ cling 1a phan sb téi gian.

Loi giai
a) Vi phén s6 %1&‘1 phan s6 t6i gian nén UCLN (a,b) =1

ma UCLN (a,b) =UCLN (a +b,b) =1



a+b

Do do6 phan s6 la phén s0 to1 gian.

246913579 123456789 +1
123456790 123456790

Suy ra

. 123456789

a ————— 1a phan s t6i gian
123456790

246913579

4y —————— 13 phan sd tdi gian.
Y 123456790 P &l

b) Ta c6 phan sé %12‘1 phan sb ti gian nén UCLN (a,b) =1

ma UCLN (a,b) =UCLN (a - b,b) =UCLN (b- a,b) =1

- b b-
¢ hoac a

nén phan so 1a phan so toi gidn.

. 3a+5b+2 .
Bai 11: CMR néu (a—1; b+1)=1thi 4="2""""< |3 phan s t5i gian.
Sa+8b+3
Loi giai
Goi d =UCLN (3a +5b+2; 5a+8b+3)= 5(3a+5b+2)- 3(5a+8b+3)d
= b+1:d (1)

va 8Ba+5b+2)-5(Ga+8b+3)id = a—1:d (2)
Te MDvaQ@)= deuc(a-1; b+1)
Ma UCLN(a-1; b+1) =1>d =H
3a+5b+2

S5a+8b+3
Dang 5:Tim phan s6 toi gidn thda man diéu kién cho trude

Vay néu (a—1; b+1)=lthi 4= 1a phan sb tdi gian.

1. Phwong phap gidi
Dung dinh nghia hai phéan sb bang nhau% 22 < ad =bc.
I1.Bai todan

;r a I3 ~
Bai 1: Tim phan s t6i gian - (b #0) ma gié tri ctia n6 khong déi khi cong thém ter v6i 4, miu vé6i 10,

Loi giai

Véi b #0, ta co:



. A e X . \ A x4 .z até
Khi cong thém tir v6i 4, mau voi 10 vao phan so 5 ta dugc phan so 5710

L ., a a+4
Luc nay tacod: — =
b b+10

Tur tinh cht hai phan sé bing nhau da hoc ta c6 a(b+10) =b(a+4)

Suyra 10a =4b nén ﬁ:i :E.
b 10 5

L s a 2
Vay phan s0 can tim [ — =—.
b 5
Bai 2: Tim phan s6 tdi gian biét rang khi cong mau vao tir va cong mau vao mau thi gi tri cua phan sb d6
tang 1én gap 2 lan.
Loi gidi

. \ +b 2 +b 2
Goi phéan so0 can tim 1a a (b #0), theo dé bai ta co: a =24 hay a =24
b b+b b 2b b

suy ra ab +bb=4ab hay 3ab =bb

ab 1 a 1(‘b 0)
yra — =— hay — =— (Vi b #
o abb 3 ayb 3

1
Vay phén sb can tim 1a 3

a_
b

1 oo, a ) A . A A Ao fi o A A
Bai 3: Tim phan so0 duong toi gian 5 (b #0) nho nhat sao cho khi nhan phan s6 nay voi cac phan so

14 12
? 25 thi két qua 1a cac sb nguyén duong.
Loi giai
a 14 14a
Taco —.— =——€N
s s

Ma UCLN (a,b) =Inén a1a boi ciia 5 va b 1a wéc cua 14 (1)

a 12 12a
Laic6 —.— =——¢€IN
b'25 25b

Ma UC(a.b) =1nén a 1a boi ctia25 va b la ude cua 12 (2)

Tir Dva (2)suy ra @ =BCNN(5;25) =25; b =UCLN(14;12) =2



A A & A a 25
Vay phan s0 can tim la 5 27 .

A As .. @ RNy AL X 1A o A r Ao X A . s A
Bai 4: Tim phan s0 t6i gian 5 (b€ N ) biét rang lay tir cong v6i 6, lay mau cong v6i 14 thi duge mot

phan sb bang Ch

Loi giai
o a+6 3
Taco =
b+14 7

Suyra 7(a+6)=3(b+14)
Ta+42 =3b+42

Ta =3b

=

=3
.

SO

L s a 3
Vay phan s0 can tim la 57

Bai 5: Tim phén sd toi gian a (bEN) biét rang ldy tir cong voi 7, ldy miu cong v6i 20 thi gia tri cua
b

phan sé khong dbi.
Loi giai
Ta cé a+7 _a
aco =—
b+20 b

Suy ra b(a+7)=a(b+20)

ab+7b =ab +20a

7b =20a
a 7
= — =—,
b 20

L 7
Vay phan so0 can tim la 4 =,
b 20

Bai 6: Tim mot phan s6 t6i gian biét rang khi cong mau vao tir dé c6 tir méi va 1ay mau trir tir dé c6 mau
moi thi duge moét s6 chinh phuong chan bé nhat.
Loi giai

a+b —4

C oA A Ao d * A 1oas .
Goi phan so0 can tim la 3 (be N, a #b), theo dé bai ta co:
-a

suy ra a +b= 4b-4ahay 5a =3b



suy ra

W | W

a_
b

m|w

a
Viy phén sb can tim 1a Z
Bai 7: Tim phan s6 toi gian ¢6 mau la 11, biét rﬁng khi cong tir voi - 18, nhan mau véi 7 thi dugc mot
phan sb bang phan sb ban dau.

Loi gidi
Goi phan s6 can tim 13 % (x€2). Theo @ bai ta co:

x x+(-18)

11 11.7

+(-18
- Tx _x ( ):7x=x- 13
11.7 11.7

= 6x =-18

> x=-3

A A A A s . -3
Vay phan so can tim 1a 1

N e N A A A . A+ _ao SV 5 5 \ X \ T 3 N
Bai 8: Tim mdt phan so khi chua t6i gian c6 tong cua tir va mau 1a 1100, sau khi rat gon dugc 7 Tim
phan s ban dau.
Loi giai

~ X xox .. 3n %
Phén s6 ban dau can tim 5 va 3n+7n =1100 (n€N*)
n

Hay 10n =1100= »n =110

330
Vay pha ban ddu la =——.
ay phén s6 ban dau 1a 770

. N A, A A LA s \ Al A QLo 2 A
Bai 9: a) V61 @ 1a mot sO6 nguyén t6 nao thi phan so £ la phan so to1 gian.

- , , . b o
b) V6i b 1a mét sO nguyén to nao thi phan so 55 la phén so to1 gian.

Loi gidi
a) Taco — S 1a phan s6 toi gian khi @ 1a s6 nguyén t6 khac 2 va 37.
74 2.37
b b
b) Taco —— 5 32 52 —— 14 phan s6 tbi gian khi b 1a sb nguyén t6 khac 3va 5.

n’+5n+1 255

Bai 10: Tim n€N dé ———— ==
n +6n"+n+5 1083




Loi giai
Goi UCLN (#® +5n+1; n* +6n> +n+5)=d(d e |N*)suy ra

n+5n+1id

= [(n4+6n2+n+5)- n(n3+5n+1)} d
nt+6n’+n+5id

Hay n*> +5:d

Dodo |(n +5n+1)- n(n* +5)| id hay 1:d = d =1

. 255 85

Ta co =

1083 361
n+5n+1 n+5n+1 85

; tbi gian va =
B ronten+s 361 8 n*+6n*+n+5 361
Vi dang tdi gian ciia phan s6 1a duy nhit nén

n +5n+1=85 ' +5n+1=85

< 3 2
wrrent+n+5=361 |n(P+5n+1)+n>+5 =361

= n" +85n- 356 =0

n’ - 4n+89n- 365 =0
n(n-4)+89(n- 4)=0
(n- 4)(n+89)=0
=>n-4=0 (vin+89>0)
n =4

n+5n+1 255
n*+6n*+n+5 1083

Vay voi n =4 thi

PHAN IIL.BAI TOAN THUONG GAP TRONG PE HSG.

Bai 1: (HUYEN HOA LU NAM 2020-2021)

2n+5

Cho 4= 3 . Chimg t6 A 1a phan s tbi gian.
n

Loi giai
DK: n #3
Goi UCLN(n+3,2n+5):d



= (n+3)d;(2n+5)d
= 2(n+3):d;2n+5)d
= [@n+6)- 2n+5)] d

= 1:d

= d =1

Vay A 1a phan s t6i gian

Bai 2: (HUYEN PHU CAT NAM 2020-2021)

- . n+ C o
Tim de phan so la phén s to1 gian.
3n-1
Loi gidi

Goi UCLN (n+1,3n- 1) =d
{n+15d {3n+3§d
=

=

3n-1d 3n-1:d
= Bn+3)- Gn-1)d
= 4d
= d€{1§2;4}
i n+l 1a phan s6 t6i gian thi d%[2;4}

3n-1

+1/2

N n / :>n+1%2

n+1/4
= n+122k(keN*)
> n#2k-1

la phan so to1 gian

. n+l
vay n #2k - 1(k €IN*) thi phan sb 3"
’/l -

Bai 3: (HUYEN THANH BA NAM 2020-2021)
12n +1
30n+2

Chimng minh phén s6 sau la phan so t61 gidn vé1 moi soO ty nhién 72:

Loi giai
Goi UCLN(12n +1,30n +2) =d
12n+1:d 5(02n+1)d
= . =
30n+2:d 2030n+2)d
= (60n +5)- (60n+4):d

= 1:d
= d =1



, 12n+1 . 4 .
Vay phan s0 ——1a phan s t6i gidn v&i moi sO ty nhién 7.
30n+2

Bai 4: (HUYEN CHUONG MY NAM 2020-2021)

Cho phan s6 P 3t
n+2
a) Chimng to rang phén s6 P t6i gian.
b) Tim gia tri 16n nhat, gia tri bé nhét ctia biéu thirc P.
Loi giai

(neN)

. 3n+5
Cho phanso P = & (neN)
n+2

a) Goi UCLN (3n+5,n+2) =d
= 3n+5Mva n+2M
= 3.(n+2)- Bn+5M

= 1M
d=-1
=
d =1
. 3n+5 .
Suy ra phan s6 P = n+ (n€ ¢)toi gian.
n
3n+5
b) Taco: P = "2 (neq)
n+2
p_31+2)-1
n+2
P =3- !
n+2

A . s 17 A \ 1 .7 s A 5 A \ A . . A A r
bé P dat gia tri 16n nhat thi s dat gia tri am nho nhat, ma » € ¢ nén n +2 dat gid tri nguyén am 16n
n

nhat khi n =-3.
1 —4
-3+2

Khi d6 gia tri 16n nhit caa Pla: P =3-

R .7 . 5 A 3 1 .7 . r A \ A .7 . A
bé P dat gia tri nho nhat thi s dat gia tri duong l6n nhat; ma n€ ¢ nén n+2 dat gia tri nguyén
n

duong nho nhat khi n =-1.
I )
-1+2
Vay gia tri 16p nhat cia P bang 4, dat tai n =-3
Gia tri nho nhét caa P béng 2,dattai n=-1.
Bai 5: (HSG SON TINH NAM 2020-2021)
 12n+5

Ching t6 rang véi moi sb tu nhién 7, phan sb 15— 1a phan sb téi gian.
n+

Khi d6 gia tri nho nhat cia P la: P =3-

Loi giai
Goi UCLN(12n +5,15n +6) =d



=
15n+6:d 4(15n+6)'d

= (60n +25)- (60n +24):d

= 1:d
= d =1

<|12n +5:d {5(12;1 +5)id
=

12n+5
Sn+6
Bai 6: (HUYEN NHO QUAN NAM 2020-2021)

1a phan so to1 gian.

Vay phan sd

14n+3

Chumng t6 rang véi Nla s6 nguyén duong thi 1a phan s t6i gian.

Loi giai

Goi d =OCLN (14n+3,24n+5)

. 14n+3§d:> 12.(14n+3)§d:> 168n+36:d
24n+5:d 7.(24n+5):d 168n+35:d

= (168n+36)- (168n+35):d

= 168n+36- 168n- 35:d

= 1l:d=> d=1

1a phan s6 t6i gian véi ne N.

. . 14n+3
Vay: phan so phan so
WP P 24n+5

Bai 7: (HUYEN TRIEU SON NAM 2020-2021)

la phén s to1 gian.

Tim céc s0 tu nhién 1 dé phan so

2n- 3
Loi giai
Goi d =0C(1- 3n;2n- 3)
1- 3n:d 2.(1- 3n):d 2- 6n:d
= = =
2n- 3:d 3.(2n- 3):d 6n- 9:d

= (2- 6n)+(6n- 9):d
= 2- 6n+6n- 9:d

= -7:d= d:[il'ﬂ]



Dé phan sb n3 1a phén s6 toi gian thi d #+7

Hay 2n- 3 khong chia hét cho 7
= 2n- 3#7k

= 2n- 3- 7#7k

= 2n- 10 #7k

= n- 5#7k

=> n#7k+5

Vay: voi n#7k+ 5phan sb ; 1a phan s t6i gian.

Bai 8: (THI XA THAI HOA NAM 2020-2021)

, . N Ao An+l o . £ ‘A
Chiing minh rang phan so la phan so to1 gian véi moi sO tu nhién 1.

Loi giai

Goi d =OCLN (4n+1,6n+1)

. 4n+15d:> 3.(4n+1)§d2 12n+3:d
on+1:d 2.(6n+1):d 12n+2:d

= (12n+3)- (12n+2):d
= 12n+3- 12n- 2:d

= 1l:d=> d=1

Vay phan sb phan sb an+1
n+1

1a phan s6 tbi gian véi ne N.
Bai 9: (HUYEN ANH SON NAM 2020-2021)

Ching minh rang v6i moi so nguyén 1 thi la phén so toi gian.

Loi giai

Goi d =OCLN (3n+2;5n+3)

. 3n+2§d2 5.(3n+2)§d2 15n+10:d
5n+3:d 3.(5n+3):d 15n+9:d



= (15n+10)- (15n+9):d
= 15n+10- 15n- 9:d

= 1ld=>d=1

1a phan s6 tbi gian v6i n€ Z.

Vay phan sb phan s6 3n+2
5n+3

Bai 10: (HUYEN PHU LUONG NAM 2020-2021)
Tim s6 ty nhién n nhé nhit dé cac phan sb sau déu la phan sb téi gian:

7 8 9 10
n+9 n+10 n+11 ' n+102

Loi giai

Ta c6 cac phan sé di cho déu co dang véi X G[ 7,89...; 100}

X
Xx+(n+2)
Do d6 dé cac phan sb déu tbi gian thi X va N+ 2 phai nguyén t6 cing nhau.
Suy ra N+ 2phai nho nhit va nguyén t6 ciing nhau véi cac s6 7,89;...;100
= N+ 2 1a s6 nguyén t6 nho nhét va 16n hon 100
= n+2=101
= n=99

THETL

Tai liéu dwoc chia sé boi Website VnTeach.Com
https://www.vnteach.com

Huréng dan tim va tdi cdc tai liéu & day
https://forms.gle/LzVNwfMpYB9qH4JU6
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