CHUYEN PE PHAN SO
DANG 1: Tim n dé phan s6 téi gian:

Bai 1: Tim n €N dé cac phan sb téi gian:

a A:n+7 b B:n+13 C,(::2n+3 d A:3n+2
n-2 n-2 4n+1 n+1
HD:
2 A:n—2+9:1+L
n-2 n-2
Dé A téi gian thi J > ti gian hay n—2#3k =>n=3k+2(k € N)
b A:n_2+15=1+ 15
n-—2 n-2
Dé A i gian thi n152 téi gianhay n—2=3k=>n=3k+2(k e N) va
n—2=5h=>n=5h+2(heN)
¢, Goi d =UCLN( 2n+3; 4n+1) =>2(2n+3) - (4n +1): d=>5 :d,
bé C toi gian thi d # 5 hay 2n+3 # 5k => 2n+8 # 5k=>n # 5k — 4 (k € N)
d, Goi d=UCLN (3n+2; 7n+1) =>7(3n+2) - 3(7n+1) :d => 11:d,
D¢ A t6i gian thi d # 11 hay 3n+2 # 11k=>n # 11k+3 (k €N)
Bai 2: Tim n €N dé cac phan so toi gian:
’ A:2n+7 b,(::8n+193 c A:18n+?> | A:21n+3
5n+2 in+3 21In+7 6n+4
HD:

a, Goi d =UCLN (3n+2;2n+7)=>5(2n+7)-2(5n+2):d =>31id

Dé A téi gian thi d #31=>2n+7/31=>2n+7+31/31 =>2(n+19)731=> n# 31k - 19 (k
eN)

b, Goi d =UCLN (8n+193;4n+3) =>(8n+193)—2(4n +3):d =>187:d

Ma 187 =11.17 , Nén dé C téi gian thi:d #11,d =17

TH1: d #11=>4n+3/11=>4n+3-11/11=>4n—-8/11=>n-2/11k =>n =11k +2(k e N)

TH2: d #17=>4n+3[17 =>4n+3+1717=>4(n+5)#17=>n#17h-5(heN")

¢, Goi d =UCLN (18n+3;21n+7)=>7(18n+3)-6(21n+7):d => 21id

Ma 21=3.7 , Nén dé A tdi gian thi d =#3,7

Thay hién nhién d = 3,(21n +773)

V6i d #7=>18n+3/7=>18n+3=3(6n+1)/7=>6n+1-717 =>n=7k+1
d, Goi d =UCLN (2In+3;6n+4)=>2(21n+3)—7(6n+4):d =>22:d

Ma 22 =2.11, Nén dé A téi gian thi: d#2,d=11

TH1: d #2=>21n+3% 2k =>n las6 chan

TH2: d #11=>6n+4/11=>6n+4-22/11=>n-3/11=>n=#11k +3
n+3

Bai 3: Tim n e N dé cac phan s t6i gian: B = 0
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21n+3
6n+

Bai 4: Timn dé A=

rat gon duoc

HD:
Gia sir tir vd mau cuing chia hét cho sé nguyén té d => 22 :d=> d=2 hoic d=11
TH1: d=1=>6n+4 :2 v6i moinva 21n +3 : 2 khin lé
TH2: d=11=>21n +3:11=>n-3 :11=>n =11k +3 => V6i n= 11k+3 => 6n+4: 11

2

Bai 5: CMR néu phan s : m+1

N A A T N £ IS LE | R A A pAs
la so tu nhién véi ne N thi cac phan so > va 3 1a cac phén so toi

gian ?
HD :
2

Vi phan s m+1 1a s6 ty nhién véi moi n nén 7n® +1:6 => n 1é va n khong chia hét cho 3

nn._. ., A R A: s
Vay 5;5 la cac phén so toi gian

a’+2a’ -1

Bai 6: Cho biéu thic A=————
a’+2a"+2a+l1

a/ RGt gon biéu thirc
b/ CMR néu a la s6 nguyén thi gia tri cua biéu thire tim duogc cua cau a la 1 phéan so6 toi gian

.. N n 2 N4+3
Bai 7: Tim tat ca céc so tu nhién n dé la phén so toi gian

Bai 8: Tim cac gia tri nguyén caa n dé phan s6 M = . c6 gia trj 1a sb nguyén

HD:
3n-1
n-1

M =

€eZ=>3n-1lin-1=>3(n-1)+2in-2=>2in-1
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DANG 2: Chitng minh cac phan sb sau téi gian:

Bai 1: Chtrtng minh cac phan s sau téi gian:

n+1 2n+3 5n+3 n®+2n
a1 "~ A [ C’ ~ A d) 1 ~ 5 .
2n+3 3n+5 3n+2 n*+3n? -1
HD:
. n+1:d ) )
a, Goi d =UCLN (n+12n+3)=> . =2(n+1)-(2n+3)id =>-1id =>d =+1
2n+3:d
. 2n+3:d ) )
b, Goi d =UCLN (2n+3;3n+5)=> 3045 =>3(2n+3)-2(3n+5)id =-1id =>d =+1
+5:
) 5n+3:d ) .
¢, Goi d =UCLN (5n+3;3n+2) => ana0id 5(3n+2)-3(5n+3)id =>1id =>d =+1
+2°
. 3 4 2 3 4 2 . n®+1id
d, Goi d=UCLN(n +2n:n* +3n —1)=>n(n +2n)—(n +3n —1):d = )
n®+2n:d
n:d n®:d .
:>(n3+2n)—n(n2+1)2d =>4 = =1lid=>d=+1
n°+1:d n®+1:d
Bai 2: Chtrng minh cac phan s sau téi gian:
. 16n+5 14n+3 c 2n+1 q 2n+3
' 6n+2 ' 2In+4 " 2n(n+1) ' 4n+8
HD:

a, Goi d =UCLN (16n+5;6n +2) =>8(6n+2)—3(16n +5):d =>1id =>d =+1
14n+3:d
2In+4:d
n(2n+1):d :>{2n2+n5d :>{n5d
2n° +2n:d 2n +2n:d 2n+1:d

b, Goi d =UCLN (14n +3;21n +4) :>{ =>3(14n+3)-2(2In +4)idlid =d =+1

¢, Goi d =UCLN (2n +12n + 2n) =>{

=>(2n+1)-2nid =>1id =>d =+1

d, Goi
2n+3:d
d =UCLN (2n+3;4n +8) => ,
4n +8:d
Vi 2n+3id ma2n+3 la sb lénéndle, vay d =+2 loai
Bai 3: Ching minh céc phén s6 sau toi gian:
. 3n+2 n c 12n+1
" 5n+3 "n+1 " 30n+2
HD:

=>(4n+8)—2(2n+3)id =>2id =>d =+1,d = +2

5n +3id
N s 5(3n+2)-3(5n+3)id = Lid =>d =1

a, Goi d =UCLN (5n+3;3n+2)=> ,
3n+2:d

1:d
b, Goi d =UCLN (n;n+1)=> {:J:j =(n+1)-nid =>1id =>d =+1

c, Goli

12n+1:d
d =UCLN (12n+1;30n +2) =>

. =>5(12n+1)-2(30n+2)id =>1id =>d =1,
30n +2:d
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Bai 4: Tim ne Z dé cac phan sb sau 1a sé nguyén:

3 6 b n 2n+7 12
"'n-3 "'n-4 " n+3 ' 3n-1
HD:
a, bé A:n 3eZ=>n—BEU(6):{il;iZ;iB;iG}:>n:{...}
bpéB=1 Ny, 4 7 n4eU(4)={2L244)
n-4 n-4 n—4
epéc=FT_ bl 5, 1z ni3eU()=(tll=>nel.)
n+3 n+3 n+3
d, é ng:zlez =>3n-1eU (12) = {#1,+2;+4} Vi 3n-1/3
Bai 5: Tim ne Z dé cac phan sb sau 1a sé nguyén:
3n+2 b 6n-4 c 3n+4 6n—-3
" n-1 "2n+3 " n-1 " 3n+1
HD:
a,Dé A= NF2_SN73%5 3, 5 7 in_1eU(5)={tL45)
n-1 n-1 n-1
b, pé B=n"4_On+9713_5 13 ;o oni3cU(13)={+1713)
2n+3 2n+3 2n+3
e péC=NtA_ =3+ g, T 7oon 1eU(7)={xL47)
n-1 n-1 n-1
d,pép=N=3_6n*2-5_, 5 eZ=>3n+1eU (5)= {115}
3n+1 3n+1 3n+1
Bai 6: Cho phansé A= 3:?31 véin eN, tim n dé A 13 s6 tu nhién
+
Bai 7: Tim ne Z dé cac phan sb sau 1a s6 nguyén:
n+10 n+3 2n+3 n°+3
a1— b1 C’ d)
2n-8 2n—-2 7 n+2

HD :

a, Tacld:2n—8=2(n-4) =>n+10 :2van+10 : n—4 hay nlasb chinva n+10:n—4

b, Tacd:2n—-2=2(n—1)=>n+3 :2van+3in—1haynlasdléva n+3in-1

c, Tacd:2n+3:7 =>2n+10:7=>n+5:7=>n=7k -5 (k e N)

d, Taco: n*+2n-2n+3:n+2=>n(N+2)-2n—4+7:n+2=>n(N+2)-2(N+2)+7:n+2
=>7:n+2

Bai8: Timn eNdé A= 8n +193 sao cho:
) 4n+3 o

a, Co gia tri la so ty nhién b, La phén s6 toi gian ¢, Vi n tir 150-170 thi A rat gon
duoc

HD :

187 . . & A s
a, A=2+ i3 dé A la s tu nhién thi 4n+3 € U(187) = {+1;+11;+17;+187}
+

b, Bé A téi gian thi 41]813 tbi gian hay 187 khong chia hét cho 4n+3 hay 4n+3 # 11k va 4n+3

#17
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. , . 100<11k+2<170

¢, Bé A rat gon duogc thin =11k + 2 hoac n = 17h — 5=>
100<17h-5<170
3a+5bb+2

Bai 9: CMR néu (a—1; b+1) thi A=
5a+8b+3

HD:

la phan s6 t6i gian

Goi d=UCLN(3a+5b+2; 5a+8b+3) => 5(3a+5b+2) — 3(5a+8b+3) :d=>b+1 :d
Va 8(3a+5b+2) — 5(5a+8b+3) :d=>a—-1:d =>deUC(a-1; b+1)
MaUCLN(a-1;b+1)=1=>d=1;-1

. . 2 n+4 . , .
Bai 10: Timne Zsao choca A=—— va B=—— la cac so6 nguyén
n-1 n+1

. A n+9 T S
Bai 11: Cho phan so A= Py (ne Z,n> 6), Tim n dé phan so co gia tri nguyén duong

Bai 12: Cho phansé A= (ne N*). Tim n dé

S5n-2
a, Phan sd A 1a s6 ty nhién b, A rt gon duoc
Bai 13: Timn eN dé 2" 1asé nguyén
n+1
Bai 14: Tim sb ty nhién n nho nhit dé cac phan sé sau
1 2 3 2001 2002
n+3'n+4'n+5"" " n+2003" n+2004
HD:

Cac phan s6 da cho c6 dang: véi a=1; 2; 3; ...; 2001; 2002

n+2+a

5
A

n+2+a
cung nhau ) ) ’
Véi mdi s6 1,2,3,..., 2002 va n+2 nho nhat thi n+2=2003( Vi 2003 14 s6 nguyén to)

. o o219 e
Bai 15: Tim n dé tich hai phansé—lvagcoglatn ngyén

2

. 2 ./ . o 4 , X -
Bai 16: Tim x d¢ gia tri cua biéu thuc: P = 3 5

la s6 nguyén
X“+1

Bai 17: Cho T = 2017 =X
10

. X+2 . . . . s .
Bai 19: Cho M =1 biet x 1a s6 hiru ti &m, va M la so nguyén, Tim x
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gian:

t6i gian thi UCLN(n+2+a;a) =1, => UCLN(n+2; a)=1=> n+2 va a la nguyén tb

, tim céc gié tri nguyén cua x dé: T cd gia tri nguyén, T c6 gia tri 16n nhat



DANG 3: Tim n dé phan s6 ¢ GTLN hoic GTNN

Bai 1: Timn € Z dé céc phan sé sau c6 GTNN:

A:6n—4 b B= 6n-1 . A:x—13 d B:2x+4
2n+3 3n+2 X+3 X+1

HD:

a,Don eZnén2n+3eZ DEA=3-

nho nhét thi 13 s6 duong 16n nhat
2n+3 2n+3

khi 2n+3 1a s6 nguyén duong nho nhat=>2n+3 =1=>n=-1
b,DoneZnén3n+2eZ Dé B=2- nhé nhit thi

’ n+2 3n+2
hay 3n+2 1a s6 nguyén duong bé nhat => 3n+2 =1 =>n = -1/3( loai) nén 3m+2 =2=> n=0

la s6 duong 16n nhat

. 1 oo 1 . .
c, DoxeZnénx+3eZ BéA=1——6 nhé nhat thi —6 la s6 duong 16n nhat
X+3 X+3

hay x+3 la s6 nguyén duong nhé nhat hay x+3 =1=>x = - 2

d, DoxeZnénx+leZ dé B:2+i nho nhat thi iIélsé am nho nhat
X+1 X+1

hay x+1 la 6 nguyén &m I6n nhat hay x+1=-1=>x=-2
Bai 2: Timn € Z dé cac phan so sau c6 GTNN:

a E:10x+25 b,A:3X+7 . B:20a+13 d
2x+4 x-1 4a+3
D=_—3
2X—5
HD:
a,Dox eZnén2x+4c ZDEE =5+ nhé nhét thi 1a s6 &m nho nhét
2X+4 2X+4

hay 2x+4 1a s6 nguyén am 16n nhat hay 2x+4 = - 1 => x= - 5/2 (loai) khi d6 2x+4 = - 2 => x= -

b,DoxeZnénx-1 eZ BéA:3+£1 nhé nhat thi ﬂl 1a s6 &m nho nhét
X — X—

hay x -1 la s6 nguyén am 16n nhat hay x - 1 = - 1=> x=0

c,DoacZnénda+3cZbé B=5-

nho nhat thi
4a+3 4a+3

hay 4a+3 la s nguyén duong nho nhat hay 4a+3 =1=> a =-1/2(loai)
hay 4a+3 =2 => a = -1/4(loai) hay 4a+3=3=> a=0

1a s6 duong 16n nhat

d,DoxeZnén2x-5eZ,Pé D=

z nho nhat thi 2x — 5 1a s6 nguyén duong bé nhat

hay 2x -5=1=>x=3
Bai 3: Timn € Z d¢ cac phan so6 sau cO GTNN:
_4n+1 _2n-3 8—-Xx -3

= b, B= c, C=—— d E=
2n+3 n+2 X—3 2n-5

)

HD:

a,DoneZnén2n+3 eZ ,Dé A=2—

nho nhat thi > la s6 duong 16n nhat
2n+3 2n+3

=> 2n+3 14 s6 nguyén dwong nhé nhit => 2n+3=1=>n="-1
A : 7 T A .
b,DoneZnénn+2 € Z,bé B=2—-—— nho nhat thi —— la s6 duong 16n nhat
n+2 n+2
=>n+2 |4 s0 nguyén duong nho nhat=>n+2 =1=>n=-1
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c,Dox eZnénx-3eZ,bé C =—l+i5 nho nhét thi i5 1a s6 &m nhé nhat
X— X —

=>x — 512 56 nguyén am I6n nhat =>x —5=-1=>x=4

d,DoneZnén2n-5ecZ,Pé E= nho nhat thi 3 la s6 duong 16n nhat
2n-5 2n-5
=> 2n-5 la s6 nguyén duong nho nhat => 2n-5 =1=>n=3
X

Bai 4: Tim x € Z dé céc phan sé sau ¢c6 GTNN: A= o
HD :

1a s6 am nho

DOXGZnénSX-ZeZ,DéAzl > | 1 1+ 2 nho nhat thi 2
5{bx-2) 5 5x—2 5

nhét
=> 5x - 2 14 56 nguyén &m Ién nhit => 5x - 2= -1=> X :% (loai) khido 5x -2=-2=>x=0

Bai 5: Tim n, xe Z dé cac phan sé sau c6 GTLN
2, c=ntt b, D=4
n-2 4-n

c, E:ﬂ d C=——
X—-5
HD:

. : 3 TR I .
a, DoneZnénn-2eZ,bé C :1+nlén nhat thi —3 la so duong 16n nhat

khi @6 n—2 1as6 nguyén duong nhé nhat=>n-2=1=>n=3

. 1 L. 100 .
b,DoneZnénd—-neZ,bé D:1+4—0nlc’yn nhat thi ﬁlasﬁ duong 16n nhat

hay 4 — n la s6 nguyén duong nho nhat=>4-n=1=>n=3

c,DoxeZnénx-5¢Z,bé E = —1+i5 I6n nht thi LS la s6 dwong 16n nhat
X — X —

hay x —5 1a s6 nguyén duong nho nhat=>x —-5=1=>x=6

R . 1 T R .
d, DoxeZnén4+x € Z,Dbé C =——16n nhat thi —— la s0 duong 16n nhat
4+ X 44X

hay 4+x 1a 56 nguyén duong nho nhat =>4 +x=1=>x=3
Bai 6: Timn, x € Z dé céc phén s6 sau c6 GTLN
. D:5x—19 b D= -3 ¢ C= 3n-1
X—9 2X—5 -2n+3

HD:
A A 26 r A N 26 A , X
a,DoxeZ nénx-9 eZ,be¢ D= 5+—9 I6n nhat thi Y la s6 duong lon nhat
X— X—
hay x — 9 la s6 nguyén duong nhé nhat =>x —9 =1=>x =10

b, DoxeZnén2x-5eZ ,pé D= S E I&n nhét thi 5 3 c 14 s6 4m nho nhét

hay 2x -5 la s6 nguyén am I6n nhat => 2 x — 5= - 1=>x = 2

c, DoneZnén-2n+3EZ,Déc:£ 6n-2 :} 34 16N nhét
2\-2n+3) 2 -2n+3
hay i3 1a sé duong 16n nhat, hay -2n + 3 la s nguyén duong bé nhat => -2n+3=1=>n
-2n+

=1
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Bai 7: Timn € Z dé céc phan s sau c6 GTNN:

2, A=/n-8 b, B=2N=3 ¢, D=1 d A=S=X
2n—-3 7 n72 n+3 X—3
Bai 8: Timn € Z d¢ cac phan so sau cO GTNN:
a,B:X_s b,C=14_X D= 1
X+2 4-X X+5
Bai 9: Timn € Z dé céc phéan s6 sau c6 GTLN
a, Co—1_ b, =L ¢,p="3 d,
X+5 n-5 3n+1
E:2n—3
n-2
Bai 10: Timn € Z dé c4c phan s6 sau c6 GTLN
A_n+1 b B:4n+1 C’C:Zn—3 dE=
n-5 2n+3 n+2
Bai 11: Tim n € Z d¢ cac phan s6 sau c6 GTLN
a, I:=7n—8 b G=2n—3 6 1= 3n-1 d K=6n—3
2n—-3 n-2 -2n+3 3n+1
10n-

Bai 12: Tim s ty nhiénn dé B = 2 2 Pat gia tri 16n nhat, Tim GTLN d6

HD:
5(2n 5)+22 5 11

2(2n-5) 2 2n-5

.. g . 1-6n L <
Bai 13: Tim s6 nguyén n sao cho A= 2 dat gia tri nho nhat

Bai 14: Tim cac gia tri nguyén cua x dé:

OO
><

c6 GTNN

2 . .
a, A=—— cd giatri I6n nhat b, B=
6—-X X —
Coa e , N ab
Bai 15: Tim GTNN cua phanso: A=——
a+b

Bai 16: Tim GTNN cua mdi biéu thic: A=

(JO

5x-19

, C=x*+y? néu x+y=1

Bai 17: Tim cac s6 ty nhién a, b nho nhat sao cho a’ =b® (1)
HD:

7
Tua' =b® => b:(%) vibe Nnéna:b=>a=bk(k € N)

Vavia>bh=> %>1:>k22,thaya=b.kvéo (1) ta dugc b' k’ =b® =k’ =b

Mak >2=>k’>2"=>b>2" mabnhonhitnén b=2",khido k=2 => a=2"2=2°
Bai 18: Cho s tu nhién n c6 hai chix sb, chit s6 hang chuc 1a x, hang don vi lay, Goi M = %
a, Tim n dé M=2 b, Tim n d&& M nho nhat ’
HD:

10x+y

a, Taco: =2=>y=8x, Max,y la cac chir s6 nén x=1 va y=8
X+Yy
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XY HOX g X 1 9 45 M nho nhét thi 1+ 16n nhit hay y Ion nhét va x
X+Yy X+Yy 1+X X

X
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DANG 4: C4c bai toan lién qua dén phan sb
. . , 1
Bai 1: Tima, b,c,d € N*, biét: @:—
43 1

a+ 1

b+

1
C+
d

s sox s o L 2 A i 11
Bai 2: Cong ca tr va mau cua phan so 1 véi cung 1 s6 nguyén roi rat gon ta dugc phan so a
Hay tim sb nguyén do ?

pEH H A 9 4o A X 5 A A 3 y - < A A \ A A 7 -7 . N
Bai 3: Khi cong ca tir va mau cua phan so 7 véi cung 1 s6 nguyén x thi dugc 1 phan so co gia tri bang

1 . N

3 Tim so nguyén x?

Bai 4: Tim 1 phan s t6i gian, Biét rang khi cong ca tir va mau cua phan sé iy voi mau caa sé do thi
duogc 1 s6 mai 16n giap hai lan phén s6 ban dau ?

HD:

- A A p A= =5 /. A Y a A 7 AA X A Y X A A A
Goi phén so toi gian luc dau la e néu chi cong mau so6 vao mau so ta dugc phan so :

a a . . a .
—— =— phan s6 nay nho hon phin s6 —la 2 lan,
bib 2b " y pRANSO

2 a+b X A A 4 A BN =X A
bé gap hai lan phén s6 ban dau thi a+b giap 4 lan a

X 4 = A A 5 A A A g AT o 5 ~ s A P A Y 1
=> Mau s6 b phai giap 3 lan tur so a, phan so toi gian thoa man diéu kién trén la 3

o e Lt - ~ . 9 21
Bai 5: Tim phén so toi gian % nho nhéat khéc 0 sao cho khi chia % cho moi phén so " va = ta duoc
két qua 1a 1 56 tw nhién o ’ ’
Bai 6: Tim so ty nhién n nho nhat dé c&c phéan so6 sau toi gian:
1 2 3 2001 . 2002
n+3'n+4"n+5" " n+2003" n+2004

HD :
Céc phan sb trén c6 dang Va=1,2,3,...,2002, dé t6i gian thi :
n+2+a n+2+a
UCLN(a;n+a+2)=1=>UCLN(n+2;a) =1=>n+2 va a |a hai sé nguyén t4 ciing nhau
Véi mdi sb : 1,2,3,...,2002 va n+2 nho nhat =>n+2=2003 la sé nguyén té=> n=2001
Bai 7: Cho 50 s6 tw nhién: a,,a,,8,...,8,, t/ m: NS SR S Chting minh rang trong
a a & a, 2

50 s6 d6 c6 it nhét hai s6 bang nhau
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