CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

CHUYEN PE LUY THUA VOI SO MU TU NHIEN
CHU PE 1: CAC TiNH CHAT CUA LUY THUA
PHAN L. TOM TAT Li THUYET
1. LOY THUA VOI SO MU TU NHIEN
Liiy thira bac n cta a la tich cta n thira s bang nhau, mdi thira s bang « :
a"=aa...a (nthrasd a)(neN")
a duoc goi 1a co sb.
n duoc goi 1a sd mil.
2. MOT VAI QUY UOC
1"=1vidu: 1" =1
a’=1vidu: 2021° =1
3. NHAN HAI LUY THUA CUNG CO SO

Khi nhan hai liiy thira cung co s0, ta gitra nguyén co s6 va cong cac sO mdl.

4. CHIA HAI LUY THUA CUNG CO SO

a":a"=a""(a#0;m=0)

Khi chia hai lity thtra cung co s6 (khac 0), ta gilt nguyén co s0 va trir cac sO mil cho nhau.

5.LUY THUA CUA LUY THUA

() =

Vidg:(28) =2%=2"

6. NHAN HAI LOY THUA CUNG CO SO, KHAC SO MU
a".b" =( ab )m

vidu: 2°4° =(24) =¢°

7. LUY THUA TANG

Vidg: 3 =(3)7) =3

8. CHIA HAI LUY THUA CUNG CO SO KHAC SO MU
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a":b"=(a:b)"

vidyu: 8*:4* =(8:4)4 =2°

9.LUY THUA CUA MQT THUONG

(a:b) =a":b"(b=0)

Vidu: (8:4)’ =8%:4>=64:16=4

PHAN II: CAC DANG BAI

DANG 1: Viét gon mét biéu thirc dwéi dang liiy thira
1. Phwong phap giai: Sw dung cdc cong thirc sau:

a"=aa...a (n thirasb a) (neN*)

a":b"=(a:b)" (a#0;m=0)
(a") =a

a"b" =(ab)"

a” =a"")
a":b"=(a:b)"
I1. Bai todn:

Bai 1: Viét cac tich sau du6i dang liy thira

a) 2.4.8.8.8 b) 2°.4°.16

c) 3'.27°.81° d) 10.100.100°.1000°

e) 3y.3y3y(y=0) f) x'x’.. X (x=0)

g) /202 .. 2" (220) hy(m' )2 .(m* Y (m* ) ...(m” )" (m=0)
Loi giai

a) Ta co: 2.4.8.8.8=2.2223032% =22
b) Ta co: 2°.4%.16> =2°( 22 )3 (2! )2 959698 _ 919

¢) Tacs: 327481 =3*(3°)'(3* ) =3432.3° =3%
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

d) Ta co: 10.100.100°.1000° =10.10%( 10” )3 (10° )5 =10.10%10°.10"° =10*

e) Taco: 3y.3y.3y(»=0)=(3y)
f) Ta cé: xl.x2.mx100 — x1+2+...+100 — xSOSO ( %0 )

I 1. 4 _7 100 14+4+7+..+100 100+1).34:2 101.17
@) Taco: z'.z' 2.2 (2 #0) =710 = L000HD3%2 5

h) Ta C('):( m' )2 ( m’ )3 ( m’ )4 ( m” )100 ( m#0 ) =m'?m>...m”" = m§,99.1oo4101 ( m#0 )
Bai 2: Viét két qua phép chia dudi dang liy thira.

a) 10°:10°:10* b) 625:5° c) 7°:343

d) 1000000:10° e) 243:3°:3 f) 265:2°:4

g)(4x2)8:(4x2)4:(4x2)2(x¢0) h) aloozalsza(’z(aiO) i) ySO:(yS)3:(y2)10
Loi giai

a) Taco: 10°:10°:10* =10

b) Taco: 625:5 =5%:5 =5

c)Tacod: 7°:343=7":7=7"

d) Ta c6: 1000000:10° =10°:10° =10°

e) Taco: 243:3°:3=3":3:3=3

f) Taco: 265:2°:4=2%:2°:2"=2

2

g) Ta co: (4x2 )8 :(4x2 )4 :(4x2 )2 =(4x2 )2 :[(2x)2} =(2x)2(x¢0)
i) Ta c6: ™ :( 5 )3 :(yz )10 =y ISy IS
Bai 3: Viét két qua phép tinh sau dudi dang liy thira.
1V (1 2_ 75 53 S 53
v (3 45): TP
b) 4°32:2%; d) 5oL 2230105,
20

Loi giai
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(G-
b) 432:2° =(2°) 29:2° 22427127 =2 127 =

10
c) 2555 =52.53.i4.55 _2 s
625 5 5
1 6- 2. 3 2. 3. 6
_325 259 gy
125 2255 2%5

d) sl pias o5 Ly
20 20

Bai4: Cho A=1+2"+2>+..+2%" viét A+1 dudi dang lity thira cia 8.
Loi giai

672

Tacd: A=1+2" 422 4. 4205 202010 1 g41=22% =(23) — 8"

DANG 2: Tinh gi4 tri ciia mot biéu thirc liy thira.
1. Phwong phap gidi:
Ap dung cong thuc:

a"=aa...a (n thirasd a) (neN*)

a":b"=(a:b)"

va lam cac phép tinh nhu thong thuong.

1I. Bai toan:

Bai 1 : Thyc hién cac phép tinh sau bang cach hop 1y.
a) (27+17%).(9° 3" ).(2*-47)
b) (17 -85 ): (873

) (P+2°+3+5° ) (1P+2°+3 +4"),(3' -81")
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d) (2°+8°):(2°2%)
Loi gidi

a) 274+ 177 ). (97— 37 ) (20— 47)

( (
(27+177).(9" - 3" ).(16-16)
( 0

217 4 172 ).(915 _ 3l )
=0

b) ( Q2017 _ @2015 ) : ( Q2104 ¢ )
_ ( Q2017 _ 2015 ):82015
— Q2017 . @2015 _ 92015 . 92015
=8 -1
=64-1
=63

o) (P+2+3+ 4

P+ 2+ 3+ 4%).

).
(13+ 2+ 34 4 )
(P+2°+ 3+ 4).

).

( )
( )
(F+2°+ 3+ 4).
( )

P+ 22+ 3+ 4

(P+2°+ 3+ 4
=0

d (2'+8):(2°2°)
=[2°+ (2°)] : 2°
=(2°+2"):2°
=(2%:2" )+(27:2%)
=1+2

=3
Bai 2. Thyc hién phép tinh:
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Bai 3: Thuc hién phép tinh

a. 1024:(17.2°+15.2°) b. 5°2+(23+4"):2’ c. (53+17.3'):6
Loi gidi

a. Taco: 1024:(17.2°+15.2°) =2 :[ 2°(17+15) | =2 :2°2° =1

b. Ta co: 53.2+( 23+4° ):23 =5°2+424:2° =250+3=253

c. Tacé: (5.3°+173"):6’ =[3*(53+17)]:(3.2) =(3"32):3°2" = ;ziz =9.8="72

Bai 4: Thyc hién phép tinh
a) (107 +11° +127 ):(13° +14 ) b) (2°.9"+9°45):(9.10+9"3)
Loi giai

a)Taco: (107 +117+127 ):(13* +147 ) = (100+121+144): (169+196 ) =365:365=1

b) Ta co:

8 4
(2°9*+9°45):(9°.10+9°3 ) =( 2’3" +3°5 ):(3%10+3'3 ) = & (f+5 ) 3B g
3*.13 13
Bai 5: Tinh gia tri clia cac biéu thirc sau:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

3°10+3".6 113237 -9"
a) A=———— b) 327
3’2 (2.3 )
36'°.25" 212.14.126
c) C=—— d) D="——7"—
30 35°.6
113237 _9's g 4
o) E= 3237-9 t)F:4 36+ 64

( 2.3 )2 100.16*
Loi gidi
_3%10+3%6  3°.(10+6) 3°2*

a) Ta co: 4 B 3
. 11.3237-9% 113¥-3° 3¥(11-3) 38
b) Taco: B= = = ( = )2—26
(2.314 ) 4.3 4.3 4
10 15
10425 (6%) (52 20 30
c) Ta co: C:36 '285 =( ) (8 ) :68'58 =625
30 (6.5) 6'.5
d) Ta c6: D= 21°14.126 3727237 2°3'7° 2
' 35°.6 3°.7°2.3 23%7° 347
11.32.37-9"
e)Taco: E=———=2

(2.34)

f) Ta co: F = 436+64" 449+47% 4“).( 9+4 ) »
100160 100.4° 25100

523" ~ 22,372

5.2°9219 319 _ 7 729 318

Bai 6. Thyc hién phép tinh:

Loi gidi
5.2%3"%-223%27  2¥3%(52-3)

5272737 -7273% " 2%3%(53-72)

Bai 7: Tinh céc tong sau:

a) A=1+2"+22+.. . +27° b) B=1+3"+3"+..+3*°
c) C=1+3>+3"+3° 4. . +3%% d)D =3"+3*+3"+ ...+ 3%
Loi gidi
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a) Taco: A=1+2'+2>+..2%"
=24=2+2"+42"+...+2"°
A A=A=2"_1

b) Tacod: B=1+3"+3"+..+3*°

—=3B=3+3"+..+3%"

—=2B=3""-1
2017 _
:B=3 1
2

c) Taco: C=1+3"+3"+3°+.. +3
=>3zc=32(1+32+34+36+...+32°2° )
=9C =3"+3"+3°+.. 43

:>9C—C:(32+34+36+...+32°22 )—(1+32 +3% 430 4. 432020 )

=>8C =3"2 ]
2022
I
8

d) D=3"+3"+3+..+3"
=34=3"+3"+...+3"
=24=34-A4=3""*-3

2021
:A:3 3
2

Bai 8: Tinh S=1+2+4+8+...+8192

Tacod: S=2"+2"+.+2" =28=2+2"+..+2" = 85=2"-1=16383
Bai 9: Cho biét: 17 +2> +3% +...+10% =385.
a) Tinh A=2+4"+6+...+20°;
b)Tinh B=(12"+14’+16* +18” +20° ) - (" +3*+5° +7°+9 ).
a)Taco A=2>+4>+6"+...+ 20’
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=(12) +(22) +(23) +..+(210)
=4(1P+2°+3 +..+107 )
= 4.385=1540
b) B=(12"+147+16* +18° +20° )—( I +3*+5° + 7 +97 )
:(122—1)2+(142—32 )+(167 =5 )+(18°=7" )+(20° -9 )
=(12-1)(12+1)+(14=-3)(14+3)+(16-5)(16+5)+(18-7)(18+7)+(20-9)(20+9)
=11.13+11.17+11.21+11.25+11.25+11.29
=11(13+17+21+25+29 )
=11.125=1375
Bai 10: Tinh tong sau
a) A=1"+3"+5 +..+99°
Ta c6:
A=(P+2° 43244 +5 +..499° +100° )—(2° +47 +6" +..+1007 )
Pat C=(1°+2°+3’ +4° +5°+..+99° +100° ), D=(2"+4’+6 +..+1007)
Tinh C, ta co:
C=1+2"+3"+4>+5" +..+99% +100°
C=1.1+22.+33+4.4+55+...499.99+100.100
C=1.(2-1)+2.(3-1)+3.(4-3)+4.(5-4)+5.(6-5)+..+99.(100—1)+100.( 101-1)
=C=(1.24+234+34+4.5+...499.100+100.101)—(1+2+3+4+5+...+99+100)
PatM =12+23+3.4+4.5+...499.100+100.101, N=14+2+3+4+5+...+99+100

Tinh M
M=12+23+3.4+4.5+...+100.101

=>3M =12.(3-0)+2.3.(4-1)+3.4(5-2)+4.5.(6-3)+..+100.101(102-99 )

3M =(1.2.3-1.2.0)+(2.3.4-23.1)+(3.4.5-3.4.2 ) +(4.5.6-3.4.5)+..+(100.101.102-99.100.101)
3M =100.101.102
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100.101.102
3

Tinh N
N=1+2+3+4+5+...+100

100.101
2

~100.101.102 N 100.101
3 2

N =

Taco C

Tuong tu tinh D ta co:

D=( 22447 +6% +...+100 )

D=2*(1"+2"+3"+..+50%)

D 22( 50.51.52 . 50.51

3 j:4.( 50.52.17+25.51)

~100.101.102 N 100.101
3 2

DANG 3: Xét tinh chia hét ciia mdt biéu thirc liiy thira.

Vay 4

4.(50.52.17 +25.5 1)

I. Phwong phap giai:
Str dung cong thirc tinh lily thira va tinh chét chia hét, cic dau hiéu chia hét
I1. Bai toan:
Bai1: Cho S=1+2+22+2°+2*+2°+2°+27. Chiig to rang S chia hét cho 3.
Loi giai
S=14+2+2>+2"+2*+2°+2° 427
= (1+2)+(2° +2°)+ (2" +2°)+(2° +2")
=3+22(1+2)+2*(1+2)+2°(1+2)=3+2.3+2"3+2°3
=3(1+2+2'+2°)

Bai 2: Cho 4=2+2>+2°+...+2%. Chimg minh ring A chia hét cho 6.

Loi gidi
A=(2+27)+(2°+2% )+..+(27 +2%)

:(2+22)+22(2+22)+...+258(2+22)
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=6+2%.6+..+2%6
= A:6
Bai 3:
Cho biéu thie A =2+2%+2> +2% +2° 420 .. 422014 £ 22015 4 p2016
Chung minh rang A chia hét cho 7.
Loi giai
A=2+2"+27 428 427 4204 4271 4 22000 4 2206
(Téng A ¢6 2016 s hang, chia 4 thanh 672 nhém, mdi nhém c6 3 sé hang)
A=(2+27+2° )+ (24 +27+2° )4+ 271 4270 422 )
= ( 12.2+2.2+2%2 )+( 1% +2% 42224 )+ +( 1.2%014 4 9 92014 4 92 2014 )
:2(1+2+22)+2“(1+2+22 )+...+22°142(1+2+22)
=27+2%7+..+2%%7 =7.( 24+ 2% 4. 4220 )37
Bai4: Cho 4=2+2%+2°+..+2%. Ching minh rang A:3;4:5;4:7
Loi giai
Ta co:
. A=(2+22)+(23+24)+...+(257+259)(259+26°)
=2.(1+2)+2°(1+2)+..+27 (1+2)
=(1+2).(2+2°+..427 ) =3.(2+2°+..+27 )3
o A=(2+22+23 )+( 24 42% 428 )+...+(258+259+26° )
:2.(1+2+22)+24(1+2+22)+...+258(1+2+22)

:(1+2+22 )(2+24+27+...+258 ):7.(2+2“+...+258 )57

o A=Q2+2)+2°+2H+..+ (2% +2")=2(1+2°)+ 2°(1+2}) +...+ 2% (1+27)

=(1+2)2+2% +.. 427 +2%)=5.2+27 +..+2%):5
Bai5: Cho A=1+4+4%+4°..+4° . Chtng to ring A4 chia hét cho 21.

Loi gidi
A=1+4+4>+4...+4% ¢6 99 sd hang
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=(1+4+47)+(4 +4" +4)+...+(4" +47 +4") c6 33 nhém
=21421.4° +...+21.4"° (4""’ +47 +4"8) chia hét cho 21

72020201‘) 20162015

Bai 6: Cho A= 5 . Chimg t6 A chia hét cho 2

Loi gidi
Ta co 2020™"° 14 nén dit 2020™"° = 4k (k e N*) = 7°*"" =(7*)' =2401* luén c6 tan cung la 1.
Taco 2016™%14 nén dit 2016™" = 4k'(k'e N*) = 3" =(3*)" =81" luén c6 tan cung 1a 1.
Khi d6: 72" =32 [uén ¢6 tan cung 1a 0

720202019 _ 320162015

= 4=
5

Vay A ludn chia hét cho 2

luén c6 thé tan cung 2,4,6,8.

Bai7: Chosd A=4+4>+4° +...+4"° +4" . Tim s6 du khi 4 chia cho 17.

Loi gidi
A=4+4 +4 +...+4°+4" ¢6 17 s6 hang

:4+(42 +44)+(43 +45)+...+(414 +416)+(415 +4”) c6 8 cip nhom va thira s6 hang 4
=444 (1447 )+ 4 (1447 )+ + 4" (1+47)+47 (14 47)
=44+ 417 +417+..+4"17+4%17

=4+17(4 +4 +..+4" +47)

Vay A chia cho 17 du 4.
Bai 8: Cho 4=(2014+1).(2014+2).(2014+3)...(2014+2014). Ching minh A4:2>°"

e

A= (2014+l).(2014+2).(2014+3)...(2014+2014) =2015.2016.2017.....4028
S6 A 1atich cia 2014 thira s6 trong d6 c6 1007 thira s6 chan.
Dit tich ctia cac thira s6 chin trong 4 13 B (c6 1007 thira s chén).

B =2016.2018.2020.....4028 = 2'°7.1008.1009.1010.....2014

1007 thira s6 chdn

Dit tich cta cac thira s6 chin trong B 1a: C (c6 504 thira sé chin).
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C=1008.1010.1012.....2014 = 2°*.504.505.506.....1007

504 thira s6 chdan

Dit tich cua céac thira s6 chin trong C 1a: D (c6 252 thira s6 chin).

D = 504.506.508.....1006 = 2***.252.253.254.....503

252 thira s6 chdn

Dit tich cua céc thira sé chin trong D 1a: E (c6 126 thira sb chan).

E =252.254.256.....502 = 2'*°,126.127.128.....251

126 thira s6 chdn

Dit tich cua céc thira sé chan trong E 1a: F (c6 63 thira s6 chin).

F =126.128.130.....250 = 2*.63.64.65

63 thira s6 chan

..... 125

Pit tich cua céac thira s6 chin trong F 1a: G (c6 31 thira s6 chin).

G =64.66.68.....124 =2°'.32.33

31 thira s6 chdn

..... 62

Dit tich cua céc thira sé chin trong G 1a: H (c6 16 thira sé chén).

H =32.34.36.....62 =2"°.16.17.18.....31

16 thira s6 chan

=2'92%17.2.9.19.2°.5.21.2.11.23.2°.3.25.2.13.27.2.19.29.2.15.31
=2%°3.59.11.13.15.17.19%.21.23.25.27.29.31
Nhu vay trong 4 c6 tich cac thira s§: 2'07.2504 2252 2126 263 931 230 — 92013
Vay A chia hét cho 2%°".

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

12 15 6 02 10 53 2 2
Bai 1: Thyc hién phép tinh: 273 -4 S T-2549

(223)  (1257) +514

Loi gidi

1225 (~2) (22} 043 (22) (42
223409 sU7oostagr 203 -(20)(3) SUT(57) (7))

(223)  (125.7) +514 212.3¢ (5) .7 +5227
_2nF-onyt SN sty 2R3Y(3-1) SRT(1-7) 2 5632
oo2nae PP+ 223 S7(8+1) 3 9 9

459° +6°.120

84.312 _ 611

Bai 2: Thyc hién phép tinh:

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 13



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Loi gidi

49546120 (22)(3) +2232'35 gngvionans  2239(145) 26 4
5

8! 3" —6!! (2 )“ 132 _puign 22372130 2l3(23-1) 3,
Bai 3. Thyc hién phép tinh:

9.5%°.27° —3.9V.25°
7.3%.125° - 3.3°.15"

e

Loi gidi

0.5027° —3.9%25  3.5037_3 30 5% 3@ s0_zuse 3758(5-3)

7.3°125°-3.3°15°  7.3°5°-33°5° 73755 375" 37.5"(7-5)

Bai 4. Thyc hién phép tinh:

5%.6'.16* +6°.12°.15°
2.6"%.10* —81%°.960°

Loi gidi

561676212005 5(23) (2 ) +(23)°(223) (35)
26710°-81°960"  (23)” (2.5)'~(3*)"(2°3.5)

520030408305 583021 (2°345) o334
2753731285 27530 (53-2) 25312

32345 96+5 101
8.15.12  120.12 1440

Bai 5. Thyc hién phép tinh:

7 610 2]0 36 _2]9 615
9 619 29 _4 317 226

Loi gidi

76022036 2 ¢!5 721031092036 _9I9 715 315

9.6°2° —4372% 3221931999 9292317
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

_203107-2%3" 223157324 22(21-16)

CW3AU_W3T T N33 ) 33(81-1)

_2’(21-16) 45 1
3*@81-1) 9.80 36

Bai6. Tinh: 4 = 4 + 2°+ 22+ 2% +... + 2%
Loi giai
A=4+22+22+ 2+ .. +2%°
=24 = 8+ 22+ 2*+... + 2%

= A=24-A4=2"+8-(4+2)+ (2 -2)+(2' -2 +..+ (2" -27) =2"

Bai 7. Tinh A:l+3i2+3i3+...+31%
Loi gidi
1 1 1

3A=1+§+3—2+...+3¢

A I 1 1 11 1
Vay: 3A—A=(1+§+3—2+...+3W)—[§+3—2+...+3Wj

1 3100_1
2,4:1_3W:3IT
3100_1

=> A= 5 310

Bai8. Tinh4d = 5 + 5+ ... + 5%

Loi giai
A=5+5+ ... + 5%
=54 =5+ 5+ ... + 5%+ 57

=>44=54 -4 =5"-5

97
. A:5 -5
Bai9.Tinh S = 5 + 5%+ 5+ ......... 4+ 52020
Loi gii
Ta co 58 = 5+ 5450+ ... + 5%
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

=55 -8 = (52+ 545 +52°21) - (5 + 5%+ 5+ o+ 52"20)

=48 = 5%%'-5

2021
:;S:S 5
4

Bai 10: Tinh C=22+4>+6" +...+20°

Loi giai
Ta co:
C=2"+4"+6>+..+20° :22(12+22+32+...+102)
bat A=1"+2+3"+..10° =1.142.2+3.3+...+10.10
A=1(2-1)+2(3-1)+3(4-1)+...+10(11-1)
A:(1.2+2.3+3.4+...+10.11)—(1+2+3+4+...+10)

_10.11.12 10.11
3

= C=4.385=1540
Bai 11: Tinh B=1.2>+2.3*+3.4*+...+99.100°

=10.11.4-5.11=385

e

Ta co:
B=12°+23"+3.4"+...499.100°
B=122+233+3.44+...+99.100.100

B=12(3-1)+23.(4-1)+..+99.100.(100~1)
B=(123-12)+(234-23)+..+(99.100.101-99.100 )
B=(123+234+..499.100.101 )~ ( 1.2+2.3+...4+99.100 )

bat N =(1.2.3+2.3.4+...499.100.101 ), M =(1.2+2.3+...+99.100 )

Tinh N, ta co:

4N =12.3.(4-0)+23.4,(5-1)+..4+99.100.101.(102-98)

4N =(123.4-0.123)+(2.3.45-1.2.3.4 )+..4+(99.100.101.102-98.99.100.101 )

4N =99.100.101.102
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= 99.100.101.102
4

=N

99.100.101

Tuong tu tinh M tacd M = 3

_99.100.101.102  99.100.101

Viy B
i 4 3

Bai 12: Chig minh rang:
a. 10*® +125 chia hét cho 45 b. 57008 452007 4 520 ¢hia hét cho 31
c. 8 +2% chia hét cho 17 d. 313°.299—-313°.36 chia hét cho 7.
a) Ta c6: 10" +125 =10 +125=100..0+125=100..0125 , A c6 tin cing la 5

2008 s0 0 2005 50 0
= A chia hét cho 5

Téng cac chir sé ciia 4 1a: 1+2+5+1=9 = A4 chia hét cho 9, ma (5,9)=1:> A chia hét cho 45
b) Taco: 5% + 57 + 57 = 52 (5% + 5! +1) = 531 chia hét cho 31
¢) Taco: 8 +2 =(2°) +2% =2% +2% =2%(2* +1)=17.2*" chia hét cho 17
d) Ta co:
313°.299-313°36=313°299-313°-35.313° =313’ (299—313)—35.3136 =-14.313’ -35.313°
Chia hét cho 7 vi mdi sd hang trong hiéu déu chia hét cho 7.
Bai 13:
a) Viét cong thire tong quat tinh A=1+a+a’ +a’+a* +..+a" (a>=2,neN)
b)Viét cong thirc tinh a""' 1 (neN,a>2)

¢) Chtng minh rang: 2015%" —1 chia hét cho 2014.

e

Loi giai
a)
Tacd A=l+a+a’+a’ +a*+..+da" (a22,neN)

n+l

aA=a+a*+a’+a' +.+a"+a

aA-—A=a"" -1
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(a—1)4=a""-1
Vay A=1+a+a2+a3+a4+...+a”=(a"“—l):(a—l)
b)Tac()A:1+a+a2+a3+a4+...+a":(a"”—1):(a—1) (a=2,neN)
Tur d6 ta c6 cong thirc: (a"“—l)=(a—1).(1+a+a2+a3+a4+...+a” ) (a>2,neN)
¢) Nhan thdy 2015—1=2014. V&i cong thirc di tim duoc & cau 1, hon nita ta thdy
A=l+a+a*+a’ +a* +..+a" co gia tri 12 sb nguyén nén (a"“—l):(a—l).Do d6 dé 1am cau 2
ta nghi ngay dén cach lam sau:
Xét A=1+2015+2015"+2015" +2015* +...+2015*"
2015.4=2015+2015>+2015" +2015" +...+ 20157

Do d6 2015.4—4=2015"" —1=2014.4 =2014"" -1
Nén 2015™" —1=2014.( 1+2015+2015" +2015" +2015* +...+ 2015 )

Ma 1+2015+2015% +2015> +2015* +...+ 2015 ¢6 gia tri 1a s6 tu nhién
Vay 2015 —1:2014

Bai 14:
a, Tinh tong : M =1+3% +3* +3°+3% 4+ +3'"
b, Viét cong thirc tong quat tinh M =1+a’+a* +a’+a' +..+a™ (neN,a>2)
¢, Viét cong thirc tinh a***—1 (neN,a>2)
d, Chimg minh rang: 9**'® —1 9%°'8 _ | chia hét cho 80

Loi giai

a, Tuong tu
Taco: M =1+3"+3"+3°43"+..+3'"
3PM =3 43" 43043 4 4317 431
Do d6: 3°M - M =3"* -1

341 gl
-1 8

M.(32—1):3”4—1:>M:

b,Taco: M=1+a*+a* +a°+a*+..+a”

aM=a+a'+a"+a+.+a”" +a*"?
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@ M-M=a""-1=M(d-1)=a""-1
Vay M =1+a’+a* +a®+a* +..+a” :(az'”z—l):(az—l)

¢, Tir két qua cau b: +

M=1+a2+a4+a6+a8+...+a2"=(a2”+2—1):(a2—1) (neN,aZZ)
T do ta co: a2"+2—1:(az—l).(1+a2+a4+a6+a8+...+a2") (neN,aZZ)

d, Nhan thay 97 —1=80. Vi cong thirc da tim duoc ¢ cau c.
Hon nita ta thly M =1+a* +a* +a® +a® +...+a* c6 gia trj 1a sb nguyén

Nén ( a”? -1 ) : ( a’-1 ) Do d6 dé 1am cau d ta nghi ngay dén cach lam sau:

Xét M =1+9>+9* +9° +9% 4 4921
M =9"+9"+9°+9% + 4971 4. 92
92.M—M=92°“‘—1:>M.(92—1)=92°18—1
Do dé 92018—1=80.( 1+72+ 7+ 70 7% ...+ 9% )
Ma 1492 +9% +9° + 9%+ +9%'° ¢6 gia tri 1a s6 ty nhién.
Vay 9°°"* —1:80
Bai 15:
a, Tinh tong : B=8+8>+8 +8" +8 +..+8"

b, Viét cong thirc tong quat tinh A=a+a’+a’+a’ +a’ +..+a”" (neN,a>2)
¢, Viét cong thirc tinh @™ —a (neN,a>2)

d, Ching to rang: 67 —6 chia hét cho 35
Loi gidi
a, Tuong tu
Tacod: B=8+8 +8 +8 +8 +..+8”
8’ B=8 +8 +8 +8 +..+8” +8"
g _g g _g
£-1 63

Do d6 8>.B— B =8 —8:>B.( 82 —1):8“” 8= B=

b,Taco: A=a+d’+d’°+a’ +d’ +...+a*""
b

A A=a+d+a +d’ +..+a>"" +a*""
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

az.A—A=a2"+3—a:>A(a2—1)=a2"+3—a
A=a+d’ +d’+d" +d’ +...+a*" z(a2"+3—a):(a2—1)

¢, Tir két qua cau b:

A=a+ad’+d’ +a +a’ +..+a"" z(az””—a):(az—l) (neN,a22)
Tordotacod: az"”—a:(az—l).(a+a3+a5+a7+a9+...+a2””) (neN,aZZ)

d, Nhan théy 6° —1=35. V&i cong thirc di tim duoc & cau c.

Honntad=a+a’ +a’ +a’ +a’ +..+a”"" c6 gid tri 1a sO nguyén.

Nén( a’—a )( a’ -1 ) Do d6 dé lam cu d ta nghi ngay dén cach lam:
Xét M =6+6"+6"+6"+6" +..+6""

6’M=6"+6"+6"+6"+.+6""+6°" =6"M-M =6"" -6

=M. (6-1)=6""-6

Do d6 6™ —6=35.(6+6"+6"+6 +6" +..+6")

Ma 6+6°+6° +6" +6° +...+6" c6 gia tri 13 s6 ty nhién. Vay 6277 —6:35
Bai 16:
1, Tinh B=1-5+5" -5 +5"—... =57 +5'%

2,Tinh A=1-a +a* —-a** +...+a*™ (aZZ,neN)

3, Chung t6 rang 2018%% +1 chia hét cho 2019

1, Tuong tu
Tacd B=1-5+5" -5 +5"—.. -57 +5'
5B=5-5"+5-5"+5 .. -5 45"

Quan sat vé quy luat ddu cta cac sd hang trong tong B va 5B. Pé cac lily thira bi triét tiéu hang loat

5941

ta nghi dén tinh 5B+B=5""+1=6B=5""+1= B =

2, Tacod: A=1-a*+a* -a* +..+a*™
b

aAd=a" +a* - +..+a>
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(2n+l)d +1

adA+A:a(2n+l)d+1:>A: .
a’ +1

3, Nhan théy 2018+1=2019. Vi cong thue da tim duge ¢ cau 2.
Honnita A=1-a" +a* —a* +...+a*" cb gia tri 1a s6 nguyén
Nén o> 4 15( a’ +1 ) Do d6 dé 1am cau d ta nghi ngay dén cach 1am sau:
Xét S =1-2018+2018>—2018 +...+2018*"
2018.5 =2018—-2018> +2018> —2018" +...+2018”
2018.5+S5 =2018"" +1=>2019.5 =2018" +1
2018 +1=2019.( 1-2018+2018> -2018’ +...+20182°°8)
Ma 1-2018+2018% —2018° +...+ 2018 ¢6 gia tri 1a s6 nguyén.

Suy ra 2018%” +1 chia hét cho 2019.
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CHUYEN PE LOY THUA

CHUYEN PE LUY THUA VOI SO MU TU NHIEN

CHU DE 2-3: SO SANH HAI LUY THUA BANG PHUONG PHAP SO SANH TRUC TIEP VA
PHUONG PHAP SO SANH GIAN TIEP

PHAN I. TOM TAT LY THUYET

Quy tic so sanh:
+ Ta bién dbi hai lily thira can so sanh thanh cac iy thira hodc cting co s6 hodc cung s6 mii dé so sanh
Néu 2 luy thira cing co sé (16n hon 1) thi luy thira nao ¢6 sé mii 16n hon s& 16n hon.
a” >a"(a>1)c>m>n
Néu 2 lu§ thira cing co s6 (nho hon 1) thi luy thira nao ¢6 sé mii 16n hon s& nho hon.
a™ >a”(a<l)<:>m<n
Néu 2 luy thira cting s6 mii (16n hon 0) thi lity thira nao c6 co s6 16n hon s& 16n hon.
a">b"(n>0)<a>b
Khi co s6 bang 1, thi hai liy thira bang nhau v&i moi sé mii tu nhién
+ Pé so sanh 2 lily thira A va B, ta tim mot liy thira M sao cho A<M < B hoic A>M > B
Trong 86 A va M ; M va B c6 thé so sanh truc tiép duoc
+ Pé so sanh hai lity thira 4 va B, ta tim hai lily thira X va Y sao cho: A< X <Y <B
Hoac A>X>Y>B

Trong d6 cac lily thira 4 va X ; X va Y; Y va B c6 thé so sanh tryc tiép duoc.

PHAN II. CAC DANG BAI

Dang 1: Bién doi vé cling co s6 hodic s6 mii
Bai 1: Hay so sanh:

a. 16" va 8%

b. 27" va 81°.

Loi giai:

a) Phan tich: Ta nhan thay, & cau a) thi 16 va 8 1a cac co s lién quan t6i Ity thtra co s6 2, ¢ cau b) thi 27
va 81 lién quan téi liy thtra co s 3. Do d6 d€ so sanh, ta bién doi cac iy thira vé cac céc iy thira ¢6 cung
co s0, 101 dua vao so sdnh s6 mil dé€ so sanh ching v4i nhau.

b) Loi giai:
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a)Taco 167 =(2%)"” =27°,8" =(2°)? =27
Vi 2" >27 =16" > 8%

b) Ta co
81° =(3° )8 _ 3%

27N (33 )“ _ 33

= 818 < 27"

Bai 2: Hay so sanh:
a. 1287 va 4*

b. 5% va 11*

c. 32% va 81

d 3500 Vé. 7300

e

Loi gidi:
a) Taco:
a) Taco:
128" = (27)7 =2%
424 — (22)24 — 248
Vi 2% > 2%

Nén 1287 > 4*
b) Ta co6:
5% =125" 36 2
P 121" =5">11

c) Taco:

3960 _ 9300 _ gl00 60 .
8150 — 3200 — 9100 = 32 < 81

d) Ta co:

3500 — 243100
7300 — 343100}

Bai 3: Hay so sanh:
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a) 16" va 8%

b) 625° va 125.

Loi gidi:

a) Ta c6:16"” =(2*)” =27,8% =(2°)» =27

Vi 2" >27 =16" >8%

20 21

b) Ta co: 625° =(54)5 =5 ;125=(53)7 =5

20 521 657 <1257

Vi 5
Bai 4: Hay so sanh:
a) 37 va 2%
b) 2°' va 3%
c) 4° va 3.24".
Loi gidi:
a) Ta co:
3210 _ 9770
2350 _ 3970
—, 3210 9350
b) Ta co:
21=22"=28"
3?1 =33"=3.9"
=3*>2"
c) Ta co:
40 =2"2" =(2°)".(2°)"° =8".4" > 8" 3"
3.24"° =3,3.8)"" =8".3"
Ma 83" >8"3" nén 8947 >8"3" hay 4 >3.24"
Bai 5: Chimg minh ring 5% < 2% < 5%
Loi gidi:

Ta co:
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27 _ 109
527 =125
=527 <203
23 227y = 1287

20320 =3127}3 263 <5282
528 = (s%)7 = 625"

T (1) va (2) =57 <2% < 5%

Bai 6: Hay so sanh:

a) 3" va 2> (n eN*)

b) 5 va 3%,

Loi giai:

a) Phin tich: Ta nhan thay, ¢ cau a) thi cac Iy thira c6 chung s6 mila n, & cau c) thi cac luy thua co
chung s6 mii 100. Do do dé soa sanh, ta bién d6i cac liiy thira vé céc lity thira c6 cung co sé hodc s mil,
roi dira vao so sanh co sé dé so sanh chung v6i nhau.

b) Loi giai:

a) Ta co:

3 =(3) =9

2" =(2’) =8

ma 9>8

=3>2

Vay 3% > 2%

b) Ta co:
50 = (5°)" =125
3% = 233; =243'"
= 5% <3

Bai 7: Hay so sanh:
a) 3" va gl
b) 256" va 16" (véi ne N)
Loi giai:

a) Ta co:
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32n(n+2) _ 9n(n+2) _ 9n2+2n
9("+1)2 _ 9n2+2n+1
n+2n+1>n>+2n
— 9(n+1)2 > 9n.(n+2)
— 9(n+1)2 S 321(1+2) (Vne N)
b) Tacod 256" =16°", suy ra bai toan tré thanh so sanh 21 va n+5
+)Néu 2n>n+5<n>5= 256" >16"
+)Néu 2n=n+5<n=5=256" =16
+)Néu 2n<n+5<n<5=256" <16
Bai 8: Hay so sanh 3.27° va 243°.
Loi gidi:
Ta co:
243 =(3°) =3*
327° =3.(3) =3.3% =3
Vi 39 <3% =3.27° <243’
Dang 2: Pwa vé mét tich trong d6 c6 thira sé giong nhau
Bai 1: Hay so sanh 202°" va 303°”.
Loi gidi:
Tacd: 202°" =(2.101)*” =2°".101°” =2°" 101" =8'" 101" =8'"".101"". 101"

303202 — (3.101)2.101 — 32‘101'101 2‘101: 9101‘1012.101

= 202" > 303"

Bai 2: Hay so sanh 21" va 27°.49°.
Loi gidi:

Ta co:

2115 — 315.715

27°.49° =357

Ma 77 < 7'
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vay 217 <27°.49°

Bai 3: Hay so sanh 2015*" —2015°"" va 2015°°'° -2015>".

Loi giai:

Ta co:

201577 -2015™" =2015*"(2015-1) =2014.2015*"*
2015 - 2015™" =2014.2015™"

Ma 2015%" >2015%"

= 2015 -2015°" > 2015*" -2015*"

Bai 4: Hay so sanh 2015" +2015° va 2016".

Loi giai:

Ta co:
2015 +2015” =2015°(2015+1)=2016.2015
2016" =2016.2016

Ma 2015 <2016

=2016" >2015" +2015°

Bai 5: Hiy so sanh A=72%-72% va B=72" -72% .

Loi giai:

Taco: A=72"(72-1)=72*"71
B=72%(12-1)=72"71= 4> B

Ma 44 > 43

= A>B

Bai 6: Hiy so sanh 37" va 71%°.

Loi gidi:

Taco: 71° <72% =(8.9)" =2'%.3" (1)

377 >36" =(4.9)" =23 (2)

Ma 2'%31%0 5 215 3100 (3)

T (1)(2)(3) suy ra 377 > 71%
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Bai 7: Hay so sanh:

a) 5% va 6.5

b) 7.2" va 2'°

c) 15" va 81°.125°.

Loi gidi:

a) Phén tich: Ta nhén thdy trong cac s Iy thira can so sanh thi sd mil cua ching dé khong c6 woc chung,
hoic co sb cua ching khong the biéu dién du6i dang chung mot co sb. Do dé viée dua cac Ity thira v& cac

lity thira c6 ciing co s6 (hodc sé mil) dé so sanh co vé khong kha quan. Tuy nhién cdc co s6 trong cac lity
thira déu 6 ude chung, nén viéc tach céc lliy thura thanh tich, dé xuét hién thira s6 chung 1oi so sanh thira

sO riéng c6 vé kha quan. Dé lam duoc diéu ndy ta can dung phuong phéap sau: Bién doi " vé dang c.d*,
bién doi b” vé dang e.d” 16i so sanh hai so e va c. Tir d6 so sanh dugc hai s6 a” va b”

b) Loi giai:

a) Ta co: 5% =5.5% <6.5%

= 6.57 > 5"

b) Tacé: 7.2 <8.2" =222 =2"
=2 >72"

¢) Taco: 81125 =(3')"(5°) =15"5°
ma 155" > 15"

= 81°.125" > 15"

¢) Nhin xét: Viéc phén tich liy thira thanh tich cac luy thira s&€ gitip nhin ra thura s6 chung cua cac liy
thtra, tir d6 viéc so sanh hai lliy thira chi con dya vao viéc so sanh céc thira sb riéng.

Bai 8: Hay so sanh 99*° va 9999'.
Ta co:

99 =(99%)" =(99.99)"

9999' =(99.101)"

Vi (99.99)° <(99.101)"

Nén 997 <9999

Bai 9: Hay so sanh:
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a) 8 va 3.4’
b) 10" va 48.50°.
Loi gidi:
a) Taco: 8 =2 =2.2"
3.4" =32"
Vi2<3
Nén 2.2"* <3.2"
Viy 8 <3.47
b) Ta cé: 10" =205 =2.2°.5°
48.50° =(3.2").(2°.5") =3.2°.5"
Vi2<3
Nén 2.2°.5" <3.2°.5"
=10" < 48.50°
Bai 10: Hay so sanh 4% va 3.24".
Loi gidi:
Taco: 4°=(22)" =(2.2)" =272 =(2*)" (2*) =8".4"
24°3=(83)".3=8"3"3=8"3"
Vi 3" <4” = 893" <8°4" = 4 >3.24"
Bai 11: Hay so sanh 1990 +1990° va 1991".
Loi gidi:
Ta ¢6: 1990" +1990° =1990° (1990 +1) =1991.1990°

1991 =1991.1991°

Vi 1990° <1991° = 1990 +1990° <1991'°
Bai 12: Hay so sanh 78" —78" va 78'' —78'".
Ta co: 78 —78'" =78" (78 -1)=78".77

781 —78'% =78 (78 -1)=78".77
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Vi 78" > 78" = 7877 > 78" 77 = 78" - 78'" > 78" —78"°

Dang 3: So sanh thong qua mot liiy thira trung gian

I. Phwong phap gii: Dé so sanh 2 lily thira 4 va B, ta tim mot liy thira M sao cho A<M < B hoic
A>M >B

Trong 36 A va M ; M va B c6 thé so sanh truc tiép duoc

I1. Bai toan

Bai 1: Hiy so sanh 2°° +3%° +4°° va 3.24'°,

Loi giai:

Taco: 4°=(22)" =(22)" =222 =(2°)"(2*) " >8".3% >8".3.3=(8.3)".3=24"3
Vay 2% +3%° +4°° > 324"

Bai 2: Hay so sanh:

a) 2*% va 3"

b) 199* va 2003"

¢) 2 va 5%.

Loi gidi:

a) Ta C(r) 2225 — (23)75 — 875 < 975 — (32)75 — 3150 < 3151
= ——
A A‘/,I B
= 2225 <3151
b) Ta co:

199% <200% = (8.25)* = (2°.5%)20 = (2°.5*)*° =2%.5%;
2003" >2000" = (16.125)"° =(2*.5")" =(2%.5%)"° =2%.5%
= 2%5% >2%5% =2003" >199”
c) Taco: 2 >2" =(2°)" =32" > 25" = 5%

%,_J

A

M B

=>2">5%

Bai 3: Hay so sanh:

a) 99%° va 9'°.11% '
b) 961* va 100.23”.

Loi gidi:
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a) Ta co 99°° =[(99)*]° =9801" < (22°)" =22
230 (2 11)30 230 130 810 1130
ma 8'°.11°° <9 11%
Nén 99% <9' 11°°
b) Ta co:
961* <1000* =10"* =100.10"*
100.10"* =100.(10*)*' <100.(23*)*' =100.23”
=961* <100.23”
Bai 4: Hay so sanh:
a) 107" va 737
b) 33%* va 11*'.
Loi gidi:
a) Taco
107 <108 = (4.27) =2'%.3"%°
7375 > 7275 — (8 9)75 — 2225 3150
=737 >107"°
b) Ta co:
339 < 340 — (34)10 — 8110
117 >11° =(11%)"° =121"
=11*">3%
Bai 5: Chimg to rang: 5% <2% < 5%
Loi gidi:
Goi y: Hay chimg to 577 <2% va 2% <5
Taco: 2% = (27) -128°

57 =(5*) =125’
= 2% 557 (1)

Lai c6: 2% = (27) =128’
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CHUYEN PE LOY THUA

5 =(5') =625

= 2% <5%(2)

T (D2) =57 <2% < 5%

Bai 6: Hay so sanh 377 va 71%°.

Loi giai:

a) Phan tich: Bién ddi a" vé dang cd”, bién d6i b” vé dang e.d” 1di so sanh hai s6 e vac . Tir d6 so
sanh duoc hai sé a” va b"

b) Loi giai:

Taco: 71° <72% =(8.9)" =2'*.3'(1)
377 > 367 =(4.9)" =2'".3'"(2)

Ma 21503150 5 2150 3100 (3)

T (1)(2)(3) =377 >71°

Bai 7: Hay so sanh:

a) 50 va 2550"

b) 999'° va 999999° .

e

Loi gidi:
10
a) Tacd 50 =|(50)" | =2500"" <2550 = 50* < 2550'"

5
b) Taco 999 = (999)" | < 998001’ <999999° = 999" < 999999’

Bai 8: Hay so sdnh 4 = 123457 va B = 56789'23
Loi giai:
A =123478 510003 = 1(!350000

Ta co
B =56789'"* <100000* =10'"""

Vi 1010000 < 10150000 = 567891234 < 123456789
Bai 9: Hay so sanh 117 va 37"%.

Loi giai:

Ta co

1 11979 < (1 13 )660 — 133 1660
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CHUYEN PE LOY THUA

371320 — (372)660 — 1369660

vi 1331°° <1369°°

Nén 117 <377

Dang 4: So sanh thong qua hai liiy thira trung gian

I. Phwong phép giai: Pé so sanh hai liiy thira 4 va B, ta tim hai liy thira X va Y sao cho:
A<X<Y<B

Hoac A>X>Y>B

Trong d6 cac lily thira 4 va X ; X va Y; Y va B c6 thé so sanh tryc tiép duoc.
II. Bai toan

Bai 1: Hay so sanh

a) 17°° va 317

b) 199* va 100*

c) 31" va 17",

e

Loi giai:
, 20 20 _ ~80 75 _ S\I5 15 15
a)Taco;u/;_‘>16 =2">2 —(2) _321>:i‘11§_"
X Y

b) Ta co:
199° <200° =2°.100° =32.100°(1)
100° =100.100°(2)

=199° <100°

= (199°)* < (100°)*
Tu (1) va (2) =199 <100*

c) Ta co:

3111 <3211 :255

1714 < 164 — (24)14 — 256
=31"<17"

Bai 2: Hay so sanh

a) 117 va 37" b) 107 va 517 c) 3 va 6'”.
Loi gidi:

a) Ta co:

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 12



CHUYEN PE LOY THUA

1 11979 < 1 11980 — (1 13)660 — 133 1660

371321 > 371320 — (372)660 — 1369660

= 1331°° <1369%°

— 1 11979 < 371321

b) Ta co: 107°° <150 =(3.50)° =9*.50°° < 50*.50° =50" <517

C) Ta Cé: 3201 > 3200 — (35 )40 — 24340;6119 < 6120 — (63)40 — 21640 — 3201 > 6119
Bai 3: Ching minh rang 2" < 5%,

Loi gidi:

a) Phén tich: Xét a” bién ddi duoc vé dang c?.d" va b” bién ddi duoc vé dang e”.g"
Néu ¢’ <e” va d* <g" thi ¢*.d" <e”.g"
b)Loi giai:

Ta Cé' 21995 — 21990 25, 5863 — 5860 53

Nhan xét: 2° =32 <5’ =125 nén cén so sanh 2 va 5

Taco: 2" =1024;5° =3025=2""3< 5 = 270 317 < 580

Lai c6 2'° =2"2 ¢an so sanh 2'7%°.2%7 véi sé 2'7*.3'* nhu sau:

37 =2187:2" = 2048 = 37 > 2! 317 = (37)24.34 >(21)2¢ > (21).2 =27
DO d(') 21720 2270 < 21720 3172 < 5860 — 21990 < 5860

Ma 2° <5 = 219 < 5%

Bai 4: Chimg minh rang 2" <7,

Loi giai:

Ta co:
29=1025 28=256
. =20 <37 = (210)238 < 3238.(73)238 — QB0 328 774, . =3 <2®
7° =343 37=243

< 2381 '7714 :>21999 < 7714

3238 :33.3235:33.(35 )47<33(28 )47 < 059376 381 _y 3238 381
Ma: 92380
a {22380 < 338 774

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

Bai 1. Khong tinh két qua ctia biéu thirc, hdy so sanh (Trich dé thi HSG Hoa Lu)
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CHUYEN PE LOY THUA

a) 4=2019.2021 va B =2020"

2021 2022
b) M:102022+1 va :102023+1.

107 +1 107 +1
Loi giai:

a) A=2019.2021=2019.(2020+1) =2019.2020+2019

B =2020" =2020.2020 = 2020.(2019 +1) = 2020.2019 + 2020

Vi 2019 > 2020

Nén A> B

9 9
10 +1 g 107 +1

A 9 9
10 +1 >1+102023 +1

Bai 2: Chimg minh ring B zé—%+;—3—%+...+%—%<%(ﬁich dé thi HSG thi xa

Hoai Nhon).

N e

Loi giai:
1 2 3 4 2021 2022

25_3_2+3_3_3_4+"'+ 32021 32022

2 3 4 2021 2022

= 3B:1—§+3—2—3—3+...+W—W

1 1 1 1 2022
= 4B:B+3B:1—§+3—2—3—3+...+32W—W
- 1 1 1 1 1
Dat A:1—§+3—2—3—3+...+W—32W
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1 1 1 1 1 1
:>3A:2+§—3—2+3—3—3—4+...+W—32W

bA= A+34=3——1_<3

32021

3
= A4<—(2
4()

Tu (1) va(2) :>4B<A<%

Bai 3: Cho M:%+L+L+ +L .Chimg to M < 1

22 23 o 2101

e

Loi giai:

. 1 1 1 1
Taco M :1+5+?+?+"'+21W

M=2M-M=1-——

101
2

MéM:I—L<1:>M<1

2101

30 31
Baid: Sosanh: 4 = 20 15 p = 29 *1
297 +1 297 +1

N e

Loi giai:

2911428 28

Taco 294 = o =1+—;
29°" +1 29°" +1

()

29% +1+28 28
=1+
29 +1 29 +1

29B = (2)

Tir (1) va (2)suy ra 294 > 29B

Nén A> B
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CHUYEN PE LOY THUA

Bai 5: Ching minh rang S = li2+% + 3% + % +.. +$ < 2(Trich dé thi HSG Quang Trach).

Loi giai:

Ta c6

1 1 I 1

T Toen_
50° 4950 49 50

Vay Szliz+ !

I 1 1
Bai 6: Cho A:1+E+§+...+W. Chimg minh 50 < 4 <100.

N e

Loi gidi:

1 1 1 1 1 1 1 1 1 1 1 1
A=1+| -+ |+ttt |+ o+ttt — |+t ot oo+t Tw

2 3 4 5 6 7 8 9 15 27 2741 27 -1

C6 99 nhom trong tong cua A

I 1 I 1 1 1 I 1 1 1 1 1
A<l 4= |+ —F—F—+— |+| c+—F.F— [+t g+ g+t o5
2 2 4 4 4 4 8 8 8 2 2 2

A<l+1+1+1+....+1=100
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CHUYEN PE LOY THUA

A—l+l+l+l+l+l+l+l+l+i+ +i++ ! + | 4.+ ! +1 _
2 3 4)\5 6 7 8)1 9 10 " 16) " (2%+1 2042 7 21 21) 2

C6 99 nhém trong tong cua A

A>l+l+l+l+l+l+l+l+i+i+ +i+ + 1+ | +...+ | +1 ]
2 (4 4) (8 8 8 8) 16 16 ~ 16) ~— (2% 2% 7 20 i) 10

A>1+l+l+l+l+...+l—%:1+50—%>50
2 2 2 2 2 2 2
100 so hang

1 11 1 1 1°1

Bai 7: Chimg minh rang: ———+———+———<

2 4 8 16 32 64 3
Loi gidi:
Huwéng din : Pua vé dang tong S =1+a+a’ +a’ +...+a" dé tinh tong réi so sanh.

I 1 1 1 1 1 1 1 1 1 1 1
Pit A=———+———+———

=t ——t———
2 4 8 16 32 64 2 2° 20 2 20 2°

1 1 1 1 1
=>24=1-—+——-——+———
2 2% 22 2t

6_
A+ A=34=]-4 2]

- !

:>3A<1:>A<§

. 4 10 28 3% +1 . ,
Bai 8: ChoB = §+?+—+...+T. Chirng minh B < 100.

27 3
4 10 28 341 4 10 28 3% 41
=—4+—4+— "'+T=_+_2+_3+"'+T
3 9 7 3 3 3 3 3
98 98
:>B—98:i—1+£—1+2—§3—1+...+3—9J8r1—1:i+2+§+...+3—9;Fl
3 3 3 3 3 9 27 3
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CHUYEN PE LOY THUA

—>3(B=98) =45+ 35+ ot o

1
=>3(B-98)—(B-98)=1-—
(B=98)-(B-98)=1-1¢

97 97

=>2(B-98)=—=>B-98=—=>B=98+—<100 .
98 196 196

TAI LIEU NHOM CAC DU AN GIAO DUC

97
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

CHUYEN PE LUY THUA VOI SO MU TU NHIEN
CHU DPE 3: SO SANH LUY THUA BANG PHUONG PHAP GIAN TIEP
PHAN I. TOM TAT LY THUYET

1. LOY THUA VOI SO MU TU NHIEN

-Luy thtra v6i s6 mi ty nhién: ¢" =a.a..a(n thirasoé a véi ne N )
-Qui uéc: a’ =1(a #0)

-Cac phép tinh luy thtra:

- Nhén hai luy thua cing co sé: a”.a" =a™""

- Chia hai luy thira cung co sb : a” :a" =a" " (a # 0;m > n)
- Luy thira mot tich: (a.b)"=a".b"

- Luy thtra mot thuong: (a:b)"=a" :6"(b#0)

- Luy thura cua luy thua: (2”)" =a™”

- Luy thira tang: a™ = ¢

Cox A A a1
- Luy thira v6i s6 mii nguyén am: a " =—(a #0)
a

2. CAC PHUONG PHAP SO SANH HAI LUY THUA.
So sanh trire tiép:

Pé so sanh hai luy thira ta thuong dwa vé so sanh hai luy thira ciing co s6 hodc ciing sd
mu .

- Néu hai luy thira ciing co s6 ( 16n hon 1) thi luy thira nao ¢ sé mii 16n hon s& 16n
hon.

a">a",a>1om>n

- Néu hai luy thira cing sé mil (16n hon 0) thi ldiy thira nao ¢ co sb 16n hon s& 16n hon

a">b".n>0<a>b
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

So sanh gian tiép:

Dung tinh chat béc cau, tinh chat don diéu ctia phép nhan
A>B,B>C=A>C

AC<BC,C>0=> A<B

PHAN II. CAC DANG BAI

Dang 1: So sanh hai liy thira

1. Phwong phap gidi

- Pé 50 sanh hai liiy thira 4 va B ta tim mot lily thira M sao cho A<M < B hoic
A>M >B

Trongddo 4 va M ; M va B co thé so sanh truc tiép duoc.

-Pé so sanh 2 lily thira 4 va B tatim hai lily thita M va N sao cho
A<M <N <Bhoiac A>M >N >B

Trongdd 4 vaM ;M va B ; M va N co thé so sanh truc tiép duoc.
I1. Bai toan

Bai 1: So sanh céc s6 sau:

a) 199°° va 2003"

b) 3*° va 11*

Loi gidi:

a)Ta co: 199°° <200% =(8.25)* =(2.5%)20=(2°.5%)* =2%.5%

2003" >2000" = (16.125)" = (2*.5%)" =(2*.5%)"" =2%.5%

Vi 2%.5% >2%5% = 200" >199%

Vay 200" >199%°

b) 339 < 340 — (34)10 — 8110

112 > 1120 =(11)° =121"
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Do 121" >81" = 11*' > 3¥

Vay 112 >3

Bai 2: So sanh cac sb sau:

243 4+ 4%° va 3.24"°

Loi gidgi:

Ta co:

40 =(2)" =(22)" =2°2" =(2°) (%) > 83" > 8,303 =(8.3)" 3=24"3
Vay 2% +3% +4% >3.24"

Bai 3: So sanh céac s sau:

a) 2% va 3"

b) 1990 va 2003"

c) 2" va 5°

Loi giai

a) Taco 2% = (2°)® =87 <97 = (32)”" =3 <3"".
Vay 277 <3

b) Ta co:

199% <200* =(8.25)° =(2°.5%)20 = (2°.5*)** =2%.5%
2003" >2000" = (16.125)" = (2*.5°)" = (2*.5%)"° =2%.5%

Vi 2%.5% > 2%5% = 2003" >199%°

Vay 2003" >199%

c) Taco: 2°' >2% =(2°)"* =32" > 25" =5
Viy 2 > 5%

Bai 4: So sanh cac so sau:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a) 99% va 9"°.11%°

b) 961* va 100.23”

Loi gidi:

a) Taco

99*° =[(99)*1" =9801"° < (22%)"" =22%;22 =(2.11)* =2*.11° =8".11" < 9"°.11*°

Vay 99% <9'°.11%
b) Ta co6:

961* <1000* =10"° =100.10"**
100.23” =100.(23°)*' >100.(10*)*' =100.10"**
= 961" <100.23”

Vay 961* <100.23”

Bai 5: So sanh céc s6 sau:
a) 107 va 73"

b) 37" va 717

Loi gidi:

a) Tacod

107 <108% = (4.27)% = 2'® 3'%
7375 > 7275 — (8 9)75 — 2225 3150

Vi 21930 <223 = 1077 < 737

Vay 107 <737

b) Taco: 71%° <72 =(8.9)" =293 (1)
377 > 367 =(4.9)" =2'".3%(2)

Vi 21903150 5 219031 (3)

T (1), (2), 3)=37" > 71"
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay37” > 71%°
Bai 6: Chimg to rang: 57 <2% <5%

Loi gidi:
Tacs: 27 =(27) =128"; 57 =(5°) =125' = 2% > 57 (1)
2% =(27) =128; 5% =(5') = 625" = 2% <5%(2)

Tir (1) va (2) suy ra = 57 <2% < 5%

Bai 7: So sanh céc s6 sau:

a) 50” va 2550"

b) 999" va 999999°

Lai gidi:

10
a) Ta co: 50 = (50)" | =2500" <2550 = 50" <2550"

5
b) Ta c6: 999 =| (999)" | < 998001’ <999999" = 999" < 999999’

Bai 8: So sanh : 4=1234""" va B =56789"""

Loi gii:

Ta co: 4=1234" >1000""" =10"""; B =56789"*** <100000*** =10"""
Vi: 10" <10 = 56789'** <1234

Bai 9: So sanh cac sb sau:

a) 17% va 317

b) 199% va 100*

c) 31" va 17"

Loi gii:

a) Taco: 17 >162 =2% > 27 =(2°)" =32 > 31"
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

b) 199%° >200* =2*.100* < (2°)".100* <107.100*° <100*
c) 31" <32" =2%";17" >16* =2 = 31" <17"

Bai 10: So sanh céc sb sau:

a) 117 va 37

b) 107 va 517

c) 3" va 6'"

Loi gidi:

a) Ta co:
1 11979 < 1 11980 — (1 13)660 — 1331660,371321 > 371320 — (372)660 — 1369660 > 1331660 — 1 11979

b) Ta c6: 107 <1507 = (3.50) =97.50" <50”.50 =50" <517

C) Ta Cé, 3201 > 3200 — (35)40 — 24340, 6119 < 6120 — (63)40 — 21640 = 3201 > 6119
Bai 11: So sanh céc sb sau:

a) 21995 < 5863

b) 21999 < 7714

Loi gidi:

Ta Cé' 21995 — 21990 25_5863 — 5860 53

Nhan xét: 2° =32 <5’ =125 nén can so sanh 2% va 5%

Ta co: 2" =1024;5° =3025 =23 <5 = 2720372 < 5%

A , 1720 270 re A 1720 172
2190 = 217202270 " can so sanh 272" vé&iso 2.3 nhu sau:

Lai co
3 =2187;2" =2048 =37 >2"; 37 =(37) 7 3 > (21) 20 > (2) 20 =27

Do d(r) 21720.2270 <21720'3172 <5860 — 21990 <5860

Ma 2° <5 =27 < 5%
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

b) Ta co:
210 =1025 :>210 < 373 N (210)238 < 3238 (73 )238 N 22380 < 3238.7714; 28 =256 :>35 < 28
7 =343 3=243

i 3238 :33.3235:33.(35)47<33 (28)47 < 059376 _ 381 _ 3238 381
a.
92380 3238 714

= 2580 < I 7T 0190 L 77
Bai 12: So sanh 2 hi¢u sau
728 —72% va 72% - 72%
Loi gidi:
Ta co
+ 2% —72% =72%(72-1)=72% - 71
+ 72 —72% =728 (72-1)=72% . 71
Vi 72%.71<72% 71nén 72% -72% < 2% 72"
Bai 13: So sanh

a) 1990" +1990° va 1991"
b) 107% va 377
c) 33” va 11*

Loi gidi:

a) 1990" +1990° =1990° (1990 +1) =1991.1990° <1991.1991° =1991"°
Vay 1990" +1990° <1991"°

b) Ta co

+) 107 <108” = (4.27)*° =2'".3"

+) 37" >367 =(4.9)” =2"".3"

Vi 2150 .3150 > 2100 3150
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Do d6 37" >107*

c¢) Ta co:

10

+) 3¥ <3 =(34) =81"
HIP 117 =(117) =121°
Vi 121° >81" = 117" > 3%
Bai 14: So sanh
a. 99% va 9999'°
b. 8 va 3.47
c. 202°° va 303
d. 10 va 48.50°
Loi gidi:
a. Ta thiy :99° <99.101=9999 = (99>} <9999 hay 9% <9999
b. Taco: 8 =2=22"<32"=34" =8 <34
0

¢. Taco: 202°° =(2.10)"" =(2%.101°)" =(8.101.101%) "' = (808.101)"

101

303" = (3101 =(3%101%) " =(9.1012)"
d.Taco :10°=2".5"=2.2".5"

48.50° =(3.2")(2°-5")=3.2"-5" (")

Tu (*) va (**)=10" < 48.50°

Bai 15: Chimg t6 rang: 57 <2% < 5%

Loi giai

Tac:2%=(27) =128’
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

57 =(5°) =125 =>2% > 57
Lai¢6 12 =(2") =512°

28 4\’ 7 63 28
5% =(5") =625" =2 <5%(2)
Tu (1) va 2)= 57 <2%<5°
Bai 16: So sanh
a 111979 Va 371321
b. 107 va 517
c 3201 Vél 6119
Loi giai:
11970 <1798 = (1 E )660 —1331%°

a. 371> 37 =(37%)" =1369° > 1331 =117

b. 107% <150 = (3.50)° =9% .50 <50% .50 = 50" <517

40

c. 3> 3% =(3)" 2243%;6'" <6 =(6)" =216* = 3! > 6"
Bai 17: Chimg minh rang : 2" < 5*”

Loi gidi

Co 2 =1024,5" =3025 = 2" -3< 5" = 2" .31 < 5%

C6 37 =2187;2"" =1024 =37 > 2"

37 = (37)24 3> (2)20 > (21) 20 =27 = 2020 < 20 3 < 5%
Vay 2" <59 va 2° <5 =2 <5

Bai 18: Goi m 14 s6 céac s6 c6 9 chir sO ma trong cach ghi ctia n6 khong c6 chir s6 0 .
Hay so sanh m
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

v6i 10.9°.

Loi gidi:

C6 9 cach chon chir sb hang tram triéu.

C6 9 cach chon chit sb hang chuc triéu....
=m=9.9.9.999999=9

Ma 9” =9.9° <10.9°.

Vay: m<10.9°.

Dang 2: So sanh hai biéu thirc chira liiy thira.
1. Phwong phap giai

- Phuong phéap so sanh phan bu:

7. * ,
Vo1 a,n,m,k e N . Taco:

p . a a . a a
+Neum>nthik—>k——vak+—<k+—
m n m n

£ \ a a | a a
+Néeum<nthi k——<k—-——vak+—>k+—
m n m n

1
2

* r ~ r
(a eN ) ta c6 van dung so sanh sau:
a

-V i biéu thire 1a tong cac so

1 1 1 1 1

a a+l a* a-1 a

- Sir dung két qua ciia bai toan:
Cho phan sb %(a,b e N,b#0)

at+m

. a a
+Néu —<lvame N,m#0thi: —<
b b+m

a+m

14 a a
+Néu —>1va me N,m#0thi: —>
b b+m
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

I1. Bai toan

Bai 1: So sanh:

a)A_10‘5+1 Vi 10 +1

10" +1 107 +1

22008 _ 3 . 22007 _ 3
b)czm va D:W
Loi gidi:

15 15 16 16
a)TaC(')Azlolé—HleAle, 1016+1 :1016+10:10 1—:1+9: N 1?
107 +1 10° +1 10° +1 107 +1 10° +1

16 16 17 17
B0l op o[10041) 107410 1074149, 9
107 +1 107+1) 107 +1 107 +1 107 +1
9 9 9 9

Vil0°+1<10" +1=> ——>——=1+———>1+—
10°+1 " 107 +1 10°+1 107 +1

=104 >108 hay

A>B

92008 _ 3 1 1 (22008_3j_22008_3_22008_2_1_ 1

b)TaCé CZWSECZE 22007_1 _22008_2_ 22008_2 - _22008_2

22007 _ 3 1 1 22007 _ 3 22007 _ 3 22007 _ 2 _ 1 1
- 72006 _| :ED :E' 72006 _| - 22007 _ 5 - 22007 _ 5 - 22007 _

Vi

1 1 1 1 1

1
2008 200
290% _25 2 7—2:>22008_2<22007_2:>1—22008_2>1—22007_2:>5C>5D:>C>D

Bai 2: So sanh:

_ 2008 +1 . 2008 +1

Q) A=—""_ ___  vaB=—"—"_—_—
) 2008%% +1 2008%% +1
b) C_100100+1 va _100101+1
100 +1 100" +1
Loi gidi:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

2008 +1 20087 +1+2007 _ 2008 +2008

Q) A="—" T ]=>A<
) 2008 +1 2008 +1+2007 2008 + 2008
2008(200820"7 + 1)
B 2008(2008™" +1) B
Vay A< B
101 101 101 100(100'° +1
by Taco D 10001y 100741499 100 +100 ( )_
100" +1 100" +1+99 100" +100 100(10099+1)
Vay C<D

Bai 3: So sanh:

a)A_13‘5+1 v 1341
13 +1 137 +1
by A= 1999'999+1 1999 41
1999 +1 1999 +1
Loi gidi:
13 11 13941412 13413 13(13°+1)
a)B:T<1:>B< 7 = T = = =
137 +1 13741412 137413 13(13 +1)
Vay 4> B
by 5o 1099l g 1999 +1+1998 _1999*™ 41999 1999(1999" +1)
1999"% +1 1999 1141998  1999" 11999 1999(19991998 +1)
A
Vay A< B

Bai 4: So sanh:

2 41000 HL g 1007 41
100" +1 1007 +1
by 4= 10 =Ly g 10741
021 C 10741
Loi gidi:

TAI LIEU NHOM CAC DU AN GIAO DUC



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a)A_1001°°+1 ~ 100 +1+9999 100" +10% 100*(100% +1)
100” +1 100 £1+9999  100% +10? 1002(10097+1)
Vay A>B
10" —1 10" 1411 10" +10 10(10"+1)
b)A=T<1=>A< B = B = =
102 -1 102 1411 102 +10 10(10“+1)
Vay A<B

Bai 5: So sanh:

10" +5 . 10°+6
a) A= = va =8—
107 -8 10 -7
8 8
b)A:108+2 i B 180
10 —1 10°-3
Loi gidi:

10°+5 _10"-8+13 13

a) A= =1+
) 10’ -8 10" -8 10’ -8
10°+6 10°-7+13 13
B: S = 3 :1+ 3
10° -7 10° -7 10° -7
Ma: 13 > :3 =1+ 13 >1+ :3 = A>RB
10'-8 10°-7 10" -8 10° -7
Vay A>B
10°+2 10°=1+3 3
b) A= = T =1+ T
10° -1 10° -1 10° -1
108 10°-3+3 3
B: 3 = g :1+ 3
10° -3 10° -3 10° -3
Ma: 83 < 83 =1+ 83 <1+ 83 = A<B
10°-1 10" -3 10° -1 10° -3
Vay A< B

Bai 6: So sanh:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

19 +5 19" +6
a) A=—vaB=—
) 197 -8 19%' -7

100%” +1 s B 100%1° +1

by A=—/——— va =

A= 00 100 +1
Loi gidi:

2 40045 1908413 13

= =1+
19 -8 19 -8 19 -8

_192‘+6_1921—7+13_+ 13
192" -7 19%' =7 19" -7

2

13 13 13 13
Ma: > =>l+——>1+———=A4>8B
19° -8~ 19*' —7 19% g 19% —7
Vay A>B
2010 2010 100(100% +1
by 00y 100041499 ( )_ |
1002 41 1002 +1+99 100(1002°°8+1)
Vay A<B

Bai 7: So sanh:

10 +1 10" +1
Q) A=— " yva p=—_*1
) 10" +1 107 +1
10741 . 10% 41
b) A= VA B= 1w
Loi gidi:
10% +1 10 4149 10(10% +1)
a)B:T<1:>B< T = " =
107 +1 107 +1+9 10(10 +1)
Vay: A>B
by L0 101k 10(10™* +1)
102 41 10*% 1149 10(102°°5+1)
Viay A>B
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Bai 8: So sanh:

102 41 10 43
10° +1 10° —1
b) A=— va B=—
) 10" -1 10" -3
Loi gidi:
AN (GRS WU (e E 10(10™2+1)
10 +3 1024347 10(10"" +1)
Vay B> 4
b)A_1ol°+1_1ol°—1+2_ L2
10°-1 10"°—1 10° —1
L 10°-1_10°-3+2 L2
10°-3 10" -3 10" -3
2 2 2 2
Ma: S <— =1+ m <1+ S = A< B
10°-1 10°-3 10 -1 10° -3
Vay A< B
Bai 9: So sanh:
10° +6 102 +6
a) A=——va B=——
) 102 +6 102 +6
b 152016+5 152017+1
VA= s P
Loi gidi:
10" +6 10 46454 10" +60 10(107' +6)
a) B= %) <l=>B< 2 = T2 = 21 =
102 +6 102 +6+54 102 +60 10(10 +6)
Vay 4> B
b B_152°”+1<1_>B<1520”+1+74_152°”+75_15(152°16+5)
15218 41 1598 41474 1578 475 15(152"”+5)

TAI LIEU NHOM CAC

DU AN GIAO DUC



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay 4> B
Bai 10: So sanh:

10°+3 | 10> +4

a) A=———va B=—5—
) 10 +3 102 +4

20%' +3 s B 207 +8

b) A=—>—va B=—~——
) 202 +4 203 +28
Loi giai:
21 21 21 10(10% +3
10% + 4 102 +4+26 10 +30
a)B:—1022 <l=>B< > =— = o =A
+4 102 +4+26 102430 10(10 +3)
Vay A>B

20248 202 +8+52 202460 20(20°+3)

b) B= = < = =
) 207 +28 207 +28+52 20 +80 20(2022 + 4)

Vay 4> B

100" +1 B 100%” +1

Bai 11: So sanh: 4= % ab=—¢ F-—
100™ +1 100” +1

N, e

Loi gidi:

Quy ddng mau ta cé:

(100 +1)(100% +1) (1007 +1)(100” +1)
(1007 +1)(100% +1) (100 +1)(100” +1)
Xét hiéu

(100100 +1)(10o68 +1)—(10069 +1)(10099 +1)
(10099 +1)(10068 +1)

100" ~100” —100% +100°*
(10099 +1)(10068 +1)

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 16



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

o 100.100”° =100 —=100.100% +100%
(10099 +1)(10068 +1)

99(10099 —100"’8)

A-5= (100” +1)(100% +1) g

Vay A>B .
Bai 12: So sanh:

218_3 . 220_3
a) A:ﬁ va B:ﬁ

152 -3 152 +4
b) A=—— ~ vaB=—
) 152 -138 15 -5

N, e

Loi gidi:
a) Chu ¥ trong trudng hop ta trir ca tir va mau voi ciing 1 s thi ta dao chiéu cia bat

q 2% 3 2 3.9 2% 13 2°(2"%-3)
dang thitcB=—<1=> B> = =
& 72 _3 27379 2712 22(2°-3)

Vay B> A
23 _ 23 _ 23 15(15% +4
by Ao 13073 g, 15923463 150460 ( ):B
152 -138 157138463 157 -75 15(15" -5)
Vay A>B

10" -1 10" +1
5 V8 B 15
10 -11 10°+9

Bai 13: So sanh: A=

Loi gidi:
Ta c6
10510 (10" -11)+1 1
+) 104 = - = = =1+ =
10~ 11 10° -11 107 =11
15 10° +9)+1
10° +10 1
+) 108 = 15 = 15 =1+ 15
10° +9 10°+9 10°+9
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

i 1 S 1
10° =11 10" +9

Vv =104>10B

Viy A> B
PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.
Bai 1: ( Luong Tai 2017 —2018)

Sosanh 4 va B biét

1741 177 41
179 +17 17" +1

Loi gidi:
Cach 1:
Taco
i 17A_17l9+17_ L 16
17" +1 17" +1
17" +17 16
+) 17B:T:1+T
17° +1 17° +1
1 1
Vi 196 < 186 =174<17B
177 +1 10°+1
Vay A< B
Cach 2:
ViA<1:>A—1718+1<17]8+1+16—17l7+1—
17 +1 17" +1+16 17" +1
Vay A< B
Bai 2:

So sanh 4 va B biét

107" +2016 A 10" +2016

_— V _—
10" +2016 10 +2016

N, e

Loi gidi:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Cach 1:

Taco
10" +2016+9.2016 9.2016

+) 104 = =1+

) 10° +2016 10 +2016
10°'° +2016+9.2016 9.2016

+) 108 = =1+

) 10 +2016 10 42016
2016 2016

i 2?15 > 2?16 =104>10B

10 +2016 ~ 10*'°* +2016

Vay A>B

Cach 2:

Vi Bl B (10" +2016)+9.2016 0™ 4 2016

1 <|=> < = =

(102016+2016)+9.2016 10" +2016
Viy A> B

Bai 3: ( Hoai Nhon 2015 -2016)

So sanh M va N biét

_19%+5 o 19745
19" +5 19”2 +5
Loi gidi:
Cach 1:
Ta co

19" +5+18.5 . 185

+) 19M = =1+
) 19°' +5 19" +5
32
9 19N=19 +325+18'5:1+ 13223.5
19°°+5 19°°+5
18.5 18.5

=19M >19N

i >
19 +5 19 +5

Vay M >N
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Cach 2:
31 19" +5)+18.5 30
ViN:1932—+5<1:>N<( 5 ) :1931+5:
192 +5 (19 +5)+18.5 19°' +5
Vay M >N

Bai 4: ( Hau Loc 2015 —2016)
So sanh 4 va B biét

2009 +1 vi B 2009*" +1
20092 11 20092 11

N, e

Loi gidi:

Giai tuong tu nhu bai 3.

Bai 5: ( Luong Tai 2015 -2016)
So sanh 4 va B biét

17741 17741

=—-YV e P —

a
17" +1 17" +1

Loi gidi:

Giai tuong tu nhu bai 3.

Bai 6: ( Hoa Lu 2020 — 2021 )

So sanh M va N biét

10" 41 10 41
024 N T
Loi giii:

Gidi trong tu nhu bai 3.
Bai 7: ( Quan Ha Pong 2020 —2011)
So sanh 4 va B biét

2021 +2 2021°%°
A= 2020 va B= 2020
20217 -1 202177 -3
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Loi gidi:
202122 49 (202177 +2)-2
A=———">1= 4< =B
20212 1 (20217 - 1) -2

Vay A< B
Bai 8: ( Lang Giang 2020 — 2011 )
So sanh x va y biét

X =202122 —2021%%; y = 2021 —2021°"

Loi gidi:
Ta co

) x= 202177 20217 = 2021 (2021 -1) = 2020.2021° (1)
+) y=2021"7 = 2021 =2021""%(2021 - 1) = 2020.2021™"* (2)
Tir (1) va (2) suyra x>y

Bai 9: ( Nong Cong 2020 —2011)

, 107 +1 10 +1
So sanh: A:10202—0+1 va B:10202—1+1
Loi giai:
Ta c6:
10" +1 10**° +10 10**° +1+9 9
= 2020 = 1 O = 2020 = 2020 =1+ 2020
1077 +1 107 +1 10777 +1 107 +1
10** +1 10" +10 10**' +1+9 9
= 2021 :>10B = 2021 = 2021 =1+ 2021
107 +1 1077 +1 107 +1 1077 +1
9 9

\ 2021 2020 A
Ma 107 +1>10""+1 nén 0 1 > T

9 9
107 41 > 1+ 10 +1

=1+
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Hay 104>10B= A>B
Bai 10: ( Phu Cat 2020 — 2011 )

20*' +5 207 +5

Sosanh M va N,biét: M =—5——; N=""——
20” +5 20% +5

N, e

Loi gidi:

20”45 . 20245 207 +5+95

20% +5 202 +5 20% +5+95

20 +5 207 +20.5
= 23 < 23
20°+5 207 +20.5

202 1+5 20(20" +5)
= <
202 +5 20(2022 +5)

202 +5 20" +5
= S5 <32 =
20°+5 207 +5

Vay: M >N

Bai 11: ( Ngoc Lac 2020 —2011)

, 102019 _1 . 102020 _1

So sanh: A:W va :m
Loi gidi:
Ta co:

2020
104 = o 2020 1o =1- 2321

10777 +1 10777 +1

2021

op_l0-t0 1

10227 41 10 4]

11 11
Vi

i 0% 1 > [0 11 =104>10B

Vay A>B

Bai 12: ( Chu Sé 2020 — 2011)
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

, . ) . 2019 +1 . 252020 +1
So sanh hai phan s0 4= Py Ero va B = PYEE
Loi gidi:
Ta c6:
2019 2020
+) 4= 252020 + =254= 2 2020+ 2 =1+ 2524(}
257 +1 257 +1 257 +1
2020 2021
+) B = 252021 +1 = 25 = 25 2021+ 25 =1+ 2%2‘3.
25 +1 25 +1 257 +1
24 24
Vi l+ >1+ =254>25B= A>B

2570 +1 25" +1

Bai 13: ( Gia Binh 2020 —2011)

2019%° +1 | B_20192°19+1

Sosanh2phansdsau: A==—— — — vad B="—"__
P 2019%°" +1 20197 +1

Loi gidi:
Ta co:

A 2019*° +1  2019*° +2019-2018

201977 41 20192 41
2019(2019™" +1)-2018 2010 2018
- 20192 +1 B 20197 +1

20197 +1 _ 2019*"" +2019-2018

T 20192 41 20192 41
2019(2019™" +1)-2018 s019. 2018
B 201928 11 B 20192 11
2018 2018

Vi 20197 +1>2019""% +1=

<
2019%" +1  2019%"™® +1

2018 2018 2018 2018
=- >— =2019-———F—>2019—————
20197 +1° 2019*"* +1 2019°°" +1 20197 +1
Vay A>B

Bai 14: (22020 —2011)
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

20207" -1 5i B 202077 +1

So sanh A= 2020 —2019 v = 2020 £ 2019
Loi gidi:
Ta co

2020™" +1 (2020 +1)-2021

= = B>
20202 42019 (20202020 + 2019) ~2021

~2020(2020™" ~1)  2020(2020*" 1) 20202 1

Vay B> 4

Bai 15: (22?)

] 7 -15 -15 ~7
So sanh : Azlom-l—lom va :10%"'—102006
Loi gidi:

Ta co:

A= -7 -8 -7

102005 + 102006 + 102006

=7 -8 ~7

+) B= 102005 + 10205 + 10200

8 8 -8 -8
DO 102006 < 102005 = 102006 > 102005

Vay 4> B.

> = =
20207 -2 2020%% +2020.2019 2020 +2019
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

CHUYEN PE LUY THUA VOI SO MU TU NHIEN

CHU PE 4: PHUONG PHAP BIEN DOI TUONG PUONG PE TIM THANH PHAN
CHUA BIET CUA LUY THUA

PHAN I. TOM TAT LY THUYET
1. Liiy thira bic n ctia sd a 1a tich ctia » thira s6 bang nhau, mdi thira s bang a

a"=aa..a (n#0). a goilacosd, n goilasdo mil.
—_—

n thira s8
Chu y:
a’ con duge goi la @ binh phuong (hay binh phuong cua a).
a’ con duogc goi 1a a 1ap phuong (hay 1ap phuong cta a ).
Quy wée: a' =a
2. Nhan hai luy thira ciing co'sé a".a" =a™""
3. Chia hai lu¥ thira cing co'sé a” :a" =a"" (a#0, m>n)
Quy u6c a’ =1(a#0)
4. Luy thira cia luy thira (a’" )n =a""
5. Luy thira mdt tich  (ab)" =a".b"
6. Mot s6 luy thira ciia 10 :
- Mot nghin: 1000 = 10’
-Moétvan: 10 000 = 10°
- Mot triéu: 1000 000 = 10°
- Mot ti: 1 000 000 000 = 10’
Tong quat: néu # 1 s6 ty nhién khac 0 thi: 10" = 1000...00 (c6 n chirsd 0)

PHAN II. CAC DANG BAI

Dang 1: Tim s6 mii, thanh phén trong so6 mii cia liiy thira
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

1. Phwong phap giai

- Dua hai luy thua vé clng co sb

- Sur dung tinh chat

Néu a”" =a" thi m=n (a eNa#l,mn eN)
I1. Bai todan

Bai 1: Tim s tu nhién x thod méan

a) 6" =216

b) 3% =81

¢) 737 =74

d) 1.35'3x — 32x+1
9

N, e

Loi gidgi:

a) 6" =216
&6'=6

S x=3

Vay x=3

b) 3> =81

o3 =9"=3

& 2x=4
Sx=2

Vay X=2

¢) 737 =74
o 7 =7 (3+4)
o7 =T

S x=2

Vay x=2.

d) 1.35.3)6 — 32x+1
9
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

<:>33 3x :32x+1
<:>3x+3 :32x+1
S x+3=2x+1
S x=2

Vay x=2.

Bai 2: Tim sd ty nhién x thoa mén
a) 57 -3 =2'-(6":6°-6")

b) 3" +16=19°:(19%197)-3.1" +1
Loi gidi:

a) 57 -3 =2'~(6":6°-6")
©57-9=16-(6"-6")

&57-9=16-0
&57%=25
<57 =25
Sx—-2=2

< x=4

Vay x=4.

b) 3" +16=19° :(193.192)—3.12005 +1

&3 +16=19°:19° -3 +1
<3 +16=19-3+1

<3 +16=17

<3 =1

=x=0
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x=0

Bai 3: Tim s0 ty nhién x thoa man

a)15%.15> =1
b) 5°.5=5>

€)9" 81" =729
117 =11".117
Loi gidi:
a)15%.15> =1
<1577 =150
S x'+2x=0

< x(x+2)=0

x=0
QL+2=0©XZO
Vay x=0
b) 57.5=5"
o 574 _ 52
o xP+1=2x
& X =2x+1=0
X —x-x+1=0
< x(x-1)-(x-1)=0
< (x-1)(x-1)=0
< x—-1=0

= x=1

TAI LIEU NHOM CAC DU AN GIAO DUC
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x=1

)9 .81" =729
<9797 =9
= 9x2+2x — 93

o xP+2x=3
< xP+2x-3=0

< xP+3x—x-3=0
< x(x+3)-(x+3)=0

& +3)x-1)=0

x+3=0
& < x=1
x—1=0

Vay x=1

A1 =11".117
o117 =117

o Tx=x"+12

o x-Tx+12=0

o xt—4x-3x+12=0
& x(x—4)-3(x-4)=0

& (x-4)(x-3)=0

x—4=0 x=4
& =

x-3=0 x=3
Vay x=4;x=3

Bai 4: Tim s0 ty nhién x thoa man
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a) 2° 42 4272 427 = 480
p) 5 -5 =227 482"
o) 6" +67 =2742.2" +42"

d) 3 +25=2627+2.3"

N e

a) 2"+ 27 4277 4277 =480
< 25 (1+2+22+2%) =480
< 2%.15=480
&2°=2
& x=5
Vay x=5
b) 5 -5 =2.2"+8.2"
S5 (5-1)=27(2+8)
225" =2"5

2’5 2%5
o 51 =9l
oSx-1=0=x=1
Vay x=1
c) 6" +6" =2"42.2" +4.2"
<76 =72"
6" =2"
< x=0
Vay x=0
d) 3" +25=26.2° +2.3°
<3"=185

Vi 185 khong viét duoc dudi dang luy thira cia 3 nén khong 6 s6 ty nhién x nao thoa méan
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay khong c6 gia tri nao cua x thod man

Bai 5: Tim sd tu nhién x, biét
a) 3374377 4370 =1080

p) 354545 = 14243487 +88 47

N e

Loi gidi:
a) 3" +37 4372 +3 =1080
3" (1+3+9+27)=1080
<3 =27T<x=3

Vay X =3 la gia tri can tim.

py ST H5T 545 =142 43,487 +88 47

<5 (1+5+25+125)=(1+88)88:2-16

& 5°.156=3916-16

& 5°.156 =3900

&5 =25

Sx=2

Vay X=2,

Bai 6: Tim hai s6 ty nhién m,n biét 2" +2" =2"*"

N e

Loi gidi:
2m+2n:2m+n
<:>2m+n_2m_2n:O
<2"2"=-2"=2"+1=1
& 2"2"-1)-(2"-1) =1
S -D2"-1)=1
2"—1=1 ([2"=2 =1
Vi2m21ve‘12"21nén:>{2n 1 1:{ :{m

Vay m=n=1
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Bai 7: C6 bao nhiéu s tu nhién x thoa man 16" = 16°
Loi gidi:

16" =16"

o x=x

< x(1-x7)=0

x=0 X
= o
1-x*=0 X

Vay ¢6 2 s6 tu nhién x thoaminla x=0;x=1

0

Bai 8:
a)Cho A=5+5+5 +..+5". Timsé ty nhién n biét 44+5=5""

b) Cho B=2+2"+2"+...42” +2" Tim s tu nhién n bibt 2°" -2=B

N, e

Loi gidi:
a)Ta co
A=5+5+5+.. 45

=54=5"+5+..+50 45"

:>5A—A=(52+53 +...+51°°+51°1)—(5+52 +5° +...+51°°)

=44=5"-5
=44+5=5"
Theo dau bai ta co:
4A4+5=5""
= 5" =5"" = n=100.
Vay n=100.
b) Tacé:
B=2+2"+2+..+2” +2'
=2B=2"+2"+....+27 42" + 2"

=2B-B=2"_2

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 8



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

=B=2""-2

Mé. 22n+l_2:B

=2 =2"" =20 +1=101=>n=50

Vay n=50

Bai 9:

a)Cho A=4+4" +4° +...+4” . Tim s0 ty nhién n biétring 34+4=4"",
b) Cho B=4+4°+4° +...+4” . Tim s ty nhién n biét rang 158 = 4*"' —4.
Loi gidgi

a) A=4+4 +4 +..+4”

SA44=4 +4 +4°. + 4%

S 44— A=(F +4 +4+47) (444 14 + .+ 47)

=34=4" -4
Co34+4=4""=4""_44+4=4""
— 4100 — 4n72

= n-2=100
=n=102

Vay n=102.
a) B=4+4 +4 +..+4”
SAB=4+4 +4".. +4"

=16B-B=(4'+4 +47.+4")—(4+4 +4 +..+47)

=15B=4" -4
CO15B=4""" -4 =4""_4=4""_4
— 4101 :42n+1

=2n+1=101
=>n=50
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay n=50.

7x+2 +7x+1 +7x B 52x +52x+1 +52x+3
57 131

Bai 10: Tim sd tu nhién x biét:

Loi gidi:

7x+2 +7x+l +7x B 52x +52x+l +52x+3

57 131

7 (49+7+1) 57 (1+5+125)

57 131
ST =25 =>x=0

=

Vay x=0

F+8+4+4 6467 +6°+6°+6°+6"

Bai 11: Tim s0 tu nhién n biét: ————— " —
3+3"+3 2°+2

8}1

Loi gidi:
F+4+4+4 646" +6°+6°+6°+6"

: 8"
3 +3+3° 2°+2°

5 5
- 4.45 K .65 _
3.3° 22

5
Q(gj .£:23n
6 6

o84=2"

oS =2"=3n=12<n=4
Vay n=4

Bai 12: Tim hai sd ty nhién x, y thoda man2*".3" =12"
Loi gidi:

27137 =12°

23 =223

Rl A S

= 2x71 — 3y7x

TAI LIEU NHOM CAC DU AN GIAO DUC

Trang 10



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

x—1=0
<
y—x=0

Sx=y=1

Vay x=y=1

Bai 13: Tim x biét:

a) 27735 =10800

p) 47.57.6" =192000

Loi gidi:

a)2"2.3".5" =10800

& 235 =235
x+2=4

Sx+l=3 <ox=2
x=2

Vay x=2.

b) 47°.5.6" =192000

S 4576 =456

x+3=4
x=1
S<x+1=3 <:>{ B
x=1 B

Vay khong tim dugc s6 tu nhién X thoa man bai toan

Bai 14: Tim x,y € N biét 4" +3124=5"

Loi gidi:
Néu x=0thi 5 =4°+3124=3125=5" = y=5
Néu x =0 thi vé trai 12 s6 chan, vé phai 1a s6 1¢ voi moi x,y € N (vo 1y)

Vay x=0,y=35
Dang 2: Tim co s, thanh phéan ciia co sb trong liiy thira.
I. Phwong phap gidai

- Pua vé hai lily thira cing sé mii
- St dung tinh chat

+) Ta co x”=0(neN*)<:>x=0

+) Tacod x”:a"(a,xeN;neN*)axza
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

I1. Bai todn
Bai 1: Tim s6 tu nhién x, biét:
a) x"=1(neN’)
b) x"=0(neN’)
c) x"=1(neN)
a) x"=1=x=1(neN’)
b) x"=0=x=0(neN’)
¢) x"=1 (neN)
Néu n=0thi x"=1 = xeN*
Néu n=0thi x"=1=>x=1(neN*).

Bai 2: Tim s0 tu nhién x, biét:

a) x* =16 b) x> =125 c) x=2021°
d) 2 =2° 244 2.x°
)x T =2"+3"+ e) 3 =48

Loi gidi:

a)Taco ¥’ =16=>x"=4"=x=4

b)Taco X’ =125=x" =5 =x=5

c) Taco x=2021°"=1

d)Taco X’ =2°+3*+4 =8+9+64=81=9"=x=9

2.x°

e) TacoO ——=48
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

2.x°

9

=48

2.x° =489
2.x° =432
¥ =216=6
x=6

Vay x=6

Bai 3: Tim s0 tu nhién x, biét:

a) (x—3) =27

b) (2x+1)" =125

c)288:(x—3)" =2
d) (1+3x)" =256

Loi gidi:
a) Ta co (x—3)3 =27

(x-3) =3
x-3=3
x=6

Vay x=6

b) Taco (2x+1) =125
(2x+1) =5
2x+1=35

2x=4

x=2

TAI LIEU NHOM CAC DU AN GIAO DUC

Trang 13



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x=2

c)Ta c6 288:(x—3)" =2
(x—3)" =288:2
(x—3)" =144
(x-3)" =122
x-3=12
x=15

Vay x =15

d) Taco (1+3x)' =256
(1+3x)" = 4*
1+3x=4
3x=4-1
3x=3
x=1

Vay x=1

Bai 4: Tim s6 tu nhién x, biét:

a) X’ =x

Loi gidi:
a)Taco x’ =x*suyra x’ —x° =0

e x(x-1)=0
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x=0 hodc x=1.

b) Ta c6 (x4)” =xsuyra x*—x=0

Vay x=0hodc x=1.

2
, 4
¢) Taco (x5 ) =xsuyra x'®*—x=0

Vay x=0hodc x=1.
Bai 5: Tim s0 tu nhién x, biét:
a) 2.(2x-1)" =50
b) (7x—11)’ =2°.5% +200

¢) 720:[41-(2x-5)]=2"5

Loi gidi:

a) Tacé 2.(2x—1)" =50
(2x—1)" =50:2
(2x-1) =25=5
= 2x—1=5

2x=6
x=3
Viay x=3
b) Tacé: (7x—11)" =2°5+200
(7x—-11)’ =1000 =10
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

=7x-11=10
Tx=21
x=3

Vay x=3

¢) Ta co: 720:[41-(2x-5)]=2°5
720:[ 41-(2x-5)]=40
[41-(2x-5)]=720:40
[41-(2x-5)]=18

2x—-5=23
2x =28
x=14
Vay x=14.
Bai 6: Tim sd tu nhién x, biét:
a) (x—2)6 :(x—2)8
b) (3x—6)' =(3x—6)’
Loi gidi:
a) Ta co: (x—2)6 = (x—2)8
= (x-2)"~(x-2)"=0
0

(x=2)"[1-(x-2)" |

(x=2)°=0 x-2=0 [x:Z [x=2
f— f— <~ <~
1-(x-2)>=0 |[(x-2"=1 [x-2=1"[x=3
Vay x=2 hodc x=3.
b) Taco: (3x—6)' =(3x—6)

= (3x-6)" —(3x-6)" =0

(3x-6)'[1-(3x-6)" |0

(3x-6)" =0 3x-6=0  [3x=6  [x=2 |*7?
f— <~ <~ f— S
[1—(3x—6)2}=0 (3)6—6)2 =1 [3)6—6:1 {3)6:7 x:%(loai)

Vay x=2.

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 16



CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

Bai 7: Tim s6 tu nhién x, biét: (x—2)" —(x-2)"" =0 (meN)

Loi gidi:
Taco: (x—2)" —(x-2)"" =0 (meN)

(x=2)"[1-(x-2)'|=0
:>(x—2)m=0 (x=2)"=0 c>|:x—2=0 @{xzz Q[xzz

[l—(x—2)3}=0 = [1—(x—2)3}=0

Vay x=2 hodc x=3.

Bai 8: Tim sd tu nhién x, biét (x—l)“z = (x —l)x+4 (1)

N e

Loi gidi:
bat x—-l=y=>x+2=y+3;x+4=y+5
Ta c6 (1) tro thanh p* = "

YR =0

3= =0 =1
= yz @{y :{x = xe{l;2}
¥ -1=0 y=1 X

Vay xe{1;2} 1a gid tri can tim.

Bai 9: Tim cac s6 ty nhién x va y biét rang: 10" + 48 = )?

Loi gidi:

Néu x=0taco y* =10 +48=1+48=49=7"= y=7.

Néu x#0tacod 10" co chir s tan ciing 14 0, do d6 10 +48 c¢6 chir s tan cing 1a 8 ma y* khong thé c¢6
chir s6 tan cung 1a 8.

Vay x=0, y=7.

Bai 10: Tim s6 ty nhién x, biét:

2) 1600:| 41-(2x-5)’ | =40

b) (& +1)+ (2 +2)(x" +3)+...+(x” +100) =15050
Lo gidi:
) Ta c6: 1600:| 41-(2x-5)" |=40

[ 41-(2x-5)" | =1600:40
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

[41—(2x—5)5}=40
(2x—5) =41-40
(2x—5)5 =1
2x-5=1

2x=6

x=3

Vay x=3.

b) Ta co: (x +1)+(x* +2)(x* +3)+...+(x* +100) = 15050
x7.100+(1+2+3+...+100) =15050
x*.100+(1+100)[ (100-1):1+1]:2=15050
x2.100+101.50 = 15050
x*.100+5050 = 15050

x*.100 =15050 - 5050
x2.100 = 10000

x> =100=10"
=>x=10
Vay x=10.

Bai 11: Tim sd tu nhién x, biét:

a) (1+2+3+4)".(1-x)" =17 +2° +3" + 4°

b) (125°.7° —175° :5): 2021 = x>

Loi gidi:

a)Taco: (1+2+3+4) . (1-x)"" =17 +2° +3* + 4’

2021

10°.(1-x)"" =1+8+27+64
100.(1-x)" =100
(1-x)"™ =100:100

(1 _x)2021 — 1

=>1-x=1

x=2

Vay x=2.

b) Ta co: (125°.7° —175°:5): 20217 = x*7
[(53)3 7 -(25.7): 5} 12021772 = 52
[5°.7°=25°7°:5]: 20217 = ™
[5°.7°=5".7°:5]: 20217 = x*
(5.7 =577 |: 20217 = ™
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

0 : 202 12022 — x2022

2021
x7 =0

x=0
Vay x=0.
3

3
Bai 12. Tim x e N, biét: {xz—[62—(82—9.7)3—7.5} —5.3} -1

Li gidi:
3 3
Ta c():{xz—[62—(82—9.7)3—7.5} —5.3} -1
3 3
{x ~(64-63)' -35] —15} =1
{x -[36- 13—35] —15} =1
{x2—15} =1
=x*-15=1
¥ =16=4"
X =
Vay x=4.
Bai 13. Tim xe N, biét: (x-3)" = (1-3x)’
Loi gidi:
Taco (x-3) =(1-3x) =>x-3=1-3x
4x =4
x=1
Vay x=1

Bai 14. Tim sb tu nhién x va y, biét: (3x-6)" +(2y-4)"' <0
Loi giai:

Taco (3x-6)" >0, (2y-4)">0, Vx,y

= (3x-6)" +(2y-4)"">0, Vx,y

Ma (3x-6)" +(2y—-4)" <0

T R A P el

Vay x=y=2.
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

Bai 15. Tim sd tu nhién a va b, biét: 3 +9b =183

Loi gidi:

Néu a=0taco 3°+9h=138
1+9b =183
9b =182
=bgN

Néu a=1taco 3'+95 =138
9b =180
bh=20

Néu a>2tacod 3 chia hét cho 9, 95 chia hét cho 9=> 3“ +9b chia hét cho 9 nhung 183 khong chia hét
cho 9. 3“+9h =183 Vo ly.

Vay a=1, b=20.

Bai 16. Tim sd tu nhién a va b, biét: 10° +168 = b*

Loi gidi:
Néu a=0taco b* =10°+168
b* =169
b=13
=b=13
Néu a#0tacod 3' +9b =138
9 =180
b =20

Néu a>2ta co 3 chia hét cho 9, 95 chia hét cho 9= 3 + 95 chia hét cho 9 nhung 183 khong chia hét
cho 9. 3“+9H =183 Vo ly.

Vay a=1, b=20.
A A A \ < A N 2 A s A ’ A A J 1N 2
Bai 17. Tong binh phuong cta ba so tu nhién la 2596. Biét rang ti so gitra s thur nhat va so thir hai la 3

o~ A ’ s N A ’ B 5 3 A r
gitra s6 thir hai va s thur ba la e Tim ba s6 do.

Loi gidi:
Goia, b, claba sétu:nhiénphéitim, ta co: £zz; ézézazzb; c:éb
b c 6 3 5

Co a*+b*+c*=2596 nén gbz +b? +z—§b2 =5296
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Hay 25> =2596 = b> =900
225

= b =30, a=£.30:20, c:éb:§.30=36
3 5 5

Vay ba sb can tim lan luot 1a 20, 30, 36.
Bai 18. Tim sb tu nhién x va y, biét:(x—2) + 2(y-3) <4
(x—2)2 >0, Vx

Ta co , :>(x—2)2+2(y—3)220
2(y—3) >0, Vy

Ma (x-2)"+ 2(y-3) <4
0S(x—2)2+ 2(y—3)2 <4 ma 2(y—3)2 1a s6 chdn nén ta c6 cac trudong hop:
Xét truong hop 1.

(x-2)' =0 @{x—220©{x=2

2(y-3)'=0 (W-3=0 |y=3

Xét truong hop 2.

(x-2)' =1 x-2=1 {x=3
, © , &

2(y-3)'=2 |(»-3) =1 (y=4

Vayx=2, y=3 hodc x=3, y=4.
PHAN III. BAI TOAN THUONG GAP TRONG DPE HSG. ( Khoang 15 bai)

Bai 1: PE THI HUYEN HOA LU

Tim x biét: 3** =81
Loi gidi:
3** =81
— 32 _ 34
=2x=4
=>x=2
Bai 2: PE THI HUYEN PHU CAT
Tim sO tu nhién X, biét:
a)(7x—11)* =2°.5* +2.10
by 2"+ 2 42 L 2T =22 16
Loi gidi:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a) Taco (7x-11)’ =275 42.5%.2?

(7x-11) =2°.5%(2° +1)
(7x-11) =2°5°
(7x-11)’ =10°

7x - 11=10

Tx = 21

x=3
Vay x = 3

b)2" + 25" £ 2% L4270 =02 16

Diat 4 =27 +2"" 42" 42
=2A=2"" 42" 4202
— 2A_A =2x+2022 _2X
— 4 =052 _gx _ox (22022 _1)
Tu (1):
— D% (22022 _1) _ 24 (22022 _1)
=2"=2"
x =4
Vay X = 4
Bai 3: PE THI HUYEN TP NINH BINH
Tim céac sd nguyén x biét:
(7x-11)" =(-3)".15+208
Loi gidi:
(7x-11)" =(-3)".15+208
(7x-11) =9.15+208
(7x-11) =7°
Tx—11=7
_I8
7
Bai 4: PE THI HUYEN TIEN DU
Tim s tu nhién x biét:
2.3 +5.3" =153

X

N e

Loi gidi:
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

2.3 +5.3" =153
(2+15).3* =153
17.3* =153
3" =9
x=2
Vay x=2
Bai 5: PE THI HUYEN CHU SE
Tim x e N, biét: 2% +2** :&. L+L+L+...+;
19 (12 23 34 19.20

Loi gidi:

L2001 1 1 1 200(, 1
Tacd: ——| —+—F— b —— | =——| —— |=10
19 (12 23 34 1920) 190 20

= 2" +2" =10

=2"(1+4)=10

=2"=2=x=1
Bai 6: PE THI HUNG HA

5%. 5.5 =1000...0: 2"
— .

a) Tim sO tu nhién x biét:
15¢chits6 0

Loi gidi:
5%, 5%*.5%2 =1000...0: 2"
%/__/

15chits6 0

53x+3 — 1015 . 215

53x+3 — 515

Suyra:3x+3=15

3x =12
x =4
Vay x=4

Bai 7: PE THI HUYEN CHUONG MY

Tim sé nguyén x théa man: 57573 +7.5% =12.57
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

N e

Li gidi:

52%¥=3 1752 _1p52
52¥=3 _12.52 752
52773 —(12-7).52

2x-3=3

2x=3

x=3
Vay x=3

Bai 8: PE THI HUYEN KIEN XUONG
Tim x biét: 26 -3.(2x—3)" =—7°

26-3.(2x-3)" =-7°
26-3.(2x-3)" =49
3.(2x-3)" =75
(2x—3)" =25
= 2x—-3=5 hoac 2x-3=-5
= x=4 hodc x=-1

Vay x =4 hodc x=-1
Bai 9: PE THI KY ANH

Tim x biét: (3x—7) =23 +53
Loi gidi:

(3x-7)' =2°3*+53

(

3x-7) =8.9+53
(3x-7)

125

(3x-7)' =5

3x-7=5
3x=12
x=12:3
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

x=4
Bai 10: PE THI HUYEN THANH TRi
Tim s6 tu nhién x, biét:
a) x+(x+1)+(x+2)+(x+3)+...+(x+20)=420.

b) 2x + 2x+1 + 2x+2 + 2x+3 4+ 2x+2020 — 22023 _4 .

a) x+(x+1)+(x+2)+(x+3)+...+(x+20) =420
X+x+1+x+2+x+3+...+x+20=420
(x+x+.+x)+(1+2+3+..+20) =420

21x+¥ =420

21x+210 =420

21x =420-210

21x =210

x=10

Vay x=10.

b) 27 427 252 427 4 4270 =22 g

2 (142427 +2° +..+2°7) =27 (22 1) (1)

Pt A=1+2+2"+2"+.. 42" =24=2+2+2° +2% +...+2*
=24-A4=2"" 1= 4=2"" -1

Tir (1) =27 (2 —1) =2° (2" -1)

=2"=27=x=2

Viy x=2.

Bai 11: PE THI YEN PINH
Tim x biét 2" +2* +2"" =112

Taco: 27 +2°+2°" =112
2 422405122 =112
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

2x-‘.(1+2+22)=112

277=112
27 =112:7
27 =16

Bai 12: PE THI THANH BA
Cho x, y 1a cac sd tu nhién thoa min cac hé thic (x—2)5 =243; 2’ +2”** =272 . Khang dinh nao sau
day la dung?
A. x+y=9. B. x—-y=-1. C. x*+y* =40. D. x*-y*=-9.
Loi gidi
Taco (x—2) =243=3°
x—=2=3
x=35
Tacd 2" +2* =272
2" (1+2%) =272
27.17=272
27 =272:17=16
2V =16=2*
y=4
Vay x+y=9
Bai 13. PE THI THI XA HOAI NHON

Cho A=3"+3"+3*+..+3"" . Tim x dé 24+3=3"
Loi giai
A=3"+3"+3 +..+3°

34=3*+3 4. +3*%
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

:>3A—A=(32 +3° +...+32°2°)—(3‘ +3243° +...+32°‘9)

=24=3""-3
=24+3=3""%

Ma 24+3=3"

= x =2020

Vay x=2020 thi 24+3=3"

Bai 14. PE THI KIEN XUONG

Timxbiét:(l 1+1 lj.xzzzm

—+ - —
4.7 7.10 10.13 73.76 19

Loi gidi

1 1 1 1 ) 16
—+ + +..+ X =2—
47 7.10 10.13 73.76 19

1/{1 1 1 1 1 ) 16
|t ——— | X =2—
3\4 7 7 73 76 19

i.x2:2E

38 19

x> =36

x =26

Vay x =16

Bai 14. PE THI HUYEN PONG HUNG

Tim x biét:

a) 2x—1)* =25 b) 3(5"—1)-2=70

a)(2x—1)> =25
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Taco:25=5"= (2x—1)* =5 hoic (—5)2
Truong hop 1:2x—-1=-5 =2 2x=-4=>x=-2
Truong hop 2: 2x—-1=5=2x=5+1=>x=3
Vay x=3 hodc x=-2

b, 3(5"-1)-2=70

3.(5"-1)-2=170

3.(57-1)="72

5*—1=24

5°=25

x=2

Vay x=2

Bai 15. PE THI HUYEN HUNG HA

Tim sb tu nhién x biét: 2% + 2% 4 2%42 4 4 x0T = 92020 _»4

Tim s tw nhién x biét: 2% + 2% + 272 4 4252017 = 92020 _ 4
2x + 2x+1 + 2x+2 + .+ 2x+2017 — 22020 _4

25 (142427 +..+27) =27 —4
2x.(22018 _ 1) —02020 _ ¢4

. 22020 —4
2= 22018

72 (92018 _4

2¥=27
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x=2.
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

CHUYEN PE LUY THUA VOI SO MU TU NHIEN
CHU PE 6: PHUONG PHAP PANH GIA PE TIM THANH PHAN CHUA BIET CUA
LOY THUA
PHAN I. TOM TAT LY THUYET
1. KHAI NIEM:

Luy thira v6i s6 mil ty nhién: ¢" = a.a..a (n thirasd a v6i a#0;neN).
2.QUIUOC: ¢ =1(a#0) va a'=a

a’: Binh phuong ctia a (a #0)

a’: Lap phuong cta a (a#0)

Céc chir ci 1a bién s6 can dua vao mathtype
3. CAC PHEP TiNH LUY THUA:

+ Nhan hai luy thua cing co sd: a™.a" = a™"

+ Chia hai luy thira cing co s6: a”:a" =a" " (a #0; m>n)
+ Luy thira cia mot thuong: (a:b)" =a" :b"(b#0)

+ Luy thira cta luy thura: (a”)" =a™"

+ Luy thua tang: a” =a™"

+ Luy thira voi s mil am: @ = ai (a#0)

PHAN II. CAC DANG BAI

I. Phwong phap giai

Noi dung bai toan: Tim x dé VT (x) =VP, ta di danh gia nhu sau
+ Néu x> x, = VT (x)>VP

+ Néu x <x, = VT (x)<VP

+ Néu x=x,= VT (x)=VP

Két luan: x =x, 1a gia tri can tim.

I1. Bai toan

Bai 1: Tim céc s0 nguyén n théa man 3* < »n* <57
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Phin tich: s6 can tim dong vai tro co s6, phan sé mil di biét ta can phan tich vé lily thira c6 cung sé mil
dé co thé so sanh duogc phan co sd voi nhau.
Ta c6: Hai lily thira ddu c6 s6 mil 1a 64,48 cing chia hét cho 16. Hai lily thira sau c6 s6 mii 48,72 cliing
chia hét cho 24
Loi giai
Véi ne Z,taco: 3% <n®
16 16
= ()" >(3")
16
=(n') >81°
=n'>81=>n>4 (1)

Mit khac, voi ne Z ,taco: n™ <57

=) <(5)"
= (n*)" <125
=>n’ <125 = -11<n <1l (neZ) (2)
Tu(1);(2) >4<n<l1l,mi neZ = ne{56;7;8,9;10;11}
Vay n nhan céc gié tri nguyén la: 5;6;7;8;9;10;11
Bai 2: Tim s6 nguyén duong n biét rang:
a) 64<2" <512
b) 243>3">9
Phan tich: s6 can tim dong vai trd sb mii trong lily thira, phin co sé da biét ta can phan tich vé lity thira c6
cung co s6 dé c6 thé so sanh dugc phan s mil voi nhau.
Loi giai
a) Taco: 64<2" <512
=2°<2" <2}
=6<n<8
maneZ =>n=7
b) Ta co: 243>3">9

=3°>3">3?
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

=>5>n22
mineZ =ne {2;3;4}
Bai 3: Tim s6 tu nhién n, biét rang:
a) 32<2" <512
b) 3" <n'* <20°
Phan tich: Nhan xét tuong tu bai 1 va bai 2.
Cau a phan tich dua vé lily thira c6 cing co sd dé so sanh sé mil.
Cau b phan tich dua vé lily thira c6 cting sé mil dé so sanh co sd.
Loi giai
a) Voi ne N, ta co:

32<2"=2°<2"=5<n (1)

2"<512=2"<2=n<9  (2)
Tu (1)va (2) = 5<n<9,ma neN=ne{6,7;8}
Vay ne{6;7;8}

s . 18 12 3)° 2\ 3 2 2
b)Véi ne N,taco: 3° <n <:>(3 ) <(n ) o3¥<n<27<n
Vi 5°<27<6°, nén 6*<n>=6<n (1)
VéineN, taco: n”<20° = (n) <(20°) &’ <20° = <400
Vi 7°<400<8°, nén i’ <7’ =>n<7 (2)

Tur (1) va (2),suyra 6<n<7,ma ne N =>ne{6;7}
Bai 4: Tim s tu nhién x >0 théa man
a) 47 +4" =5
b) 3* +3*"' =2268
Phén tich: Cac lily thira c6 ciing co s, nén hoc sinh hudng t6i nghi dén dua vé cung co sé dé nhom, rut
gon don gian phép tinh. D& dang thuc hién duoc cau a. Hudng dan cach dénh gia dé c6 cach khac tim x .
Cau b 1am theo cach 1 thi s& gip phai van dé xudt hién binh phuwong trong phép tinh kho thu gon & cau 4.
Hudng dan cach nhidm nghiém va danh gia so sanh dé lam duoc theo cach 2 ¢ ciu a.

Loi giai
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

a) 4 +47 =5
Cach 1.
47 447 =5
S 4 4447 =5

<:>4".l+4" =5
4

<:>4".§:5
4

<4 =4
< x=1
Vay x =1 1a gi4 tri cAn tim.
Cach 2.
Theo dé, x sb ty nhién x>0 = x>1
+ THI: x>1
Taco: x>1=>x-1>0

4x—1 > 4171
-
4 >4 =4

47> 4°
=
4" >4
47>
=
4" >4
=4"4+4">5
= x> 1 khong thoa man
+ TH2: x=1=4"+4"=4° +4' =5 =VP (thoa min)
Vay x =1 1a gi4 tri cAn tim.
b) 3" +32 = 2268
Ta co:

+ Néu x=4=3*+3*"=2268 = VT = VP (thoa man)
+ Néu x>4=3"+3"">3*+37 =2268 (khong thoa man)
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

+ Néu x <4 = 3" +3"" <226 =VP (khong théa min)
Vay x =4 1a gié tri can tim.
Bai 5: Tim s6 tu nhién x >0 théa man
a)2"+5"+7" =14
b) 2" +x=20
c) 2" =46-3x
Phén tich: Cu a cac lily thira khong cing co s6 nén khong thu gon bién ddi dugc biéu thirc vé trai. Nhan
thdy tong cic co sb 2+5+7=14 nén x=1 12 mot gia tri thoa man. Panh gia voi cac gia tri x<1 (vi x>0
theo d& bai nén loai) va x>1
Cau b va ¢ sb can tim xudt hién ¢ s6 mil trong lity thira va ca & biéu thtc, ta thay cac gia tri x lan luot tir

1,2,3,4,...va nhan xét két qua. Sau d6 dua vao két qua nhan duogc dé chia cac truong hop danh gia.
Loi giai
a)2"+5"+7" =14
Ta co:
+ Néu x=0 thi 2°+5°+7°=3%14 = x=0 (loai)
+ Néu x=1 thi 2'+5'+7' =14 = x =1 (théa min)
+ Néu x>1 thi 2" +5 +7*>2'+5'+7' =14 (loai)
Vay x =1 1a gi tri can tim.
b) 2" +x =20
Ta co:
+ Néu x=4 thi 2* +4 =20 (thoa mén)
+ Néu x>4 thi 2" +x>2*+4=20 (loai)
+ Néu 0<x<4 thi 2" +x<2*+4 =20 (loai)
Vay x =4 1a gié tri can tim.
¢) 2" =46-3x
Taco: 2" =46-3x=2"+3x =46
+ THI1: x>5=2">2°=21
ma 3x>3.5=15
=2"+3x2>47>46
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

= x>5 (khong théa man)
+ TH2: 0<x<4 = 2° <2 =16;
ma 3x<34=12
= 2" +3x<28<46 (loai)
Vay khong ton tai gia tri cia X thoa man yéu ciu dé bai
Bai 6: Tim s6 ty nhién x, biét 3 +3"' + 22 =388 (1)
Phan tich: Cac lily thira c6 co s6 khac nhau, khong thuc hién dugc cac phép bién ddi biéu thic, ta thay
cac gia tri x lan luot tir 1,2,3,4,... va nhan xét két qua. Sau do6 dua vao két qua nhan dugc dé chia cac
truong hop danh gia.
Loi giai
+ THI1: 0<x<4
=3 +37 4277 <3 434 4 2%
= 3" 43" 4277 <388
=VT1)<VP(1)
= 0<x <4 khong thoa man
+ TH2: x>4
=343 4277 >34 4 3 4 0%
= 3" +3" 42" > 388
=VT(1)>VP(1)
= x >4 khong thoa man
+ TH3: x=4
= 3% 37 4272 =3 3 o2
= 3" 43" 4277 =388
=VT(1)=VPQ)
= x =4 thdéa man
Vay x =4 1a gid tri can tim.
Bai7: Tim x,y,ze N, biét x< y<z va 2" +3"+5 =156 (1)
Phan tich: Céc liiy thtra c6 co s6 khéac nhau, khong thuc hién dugc cac phép bién ddi biéu thirc, ta nhan

thiy 2* +3" +5° =156 = 5% <156 = z <3 = z € {0;1;2;3}. Chia céc truong hop clia x détim x,y.
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

Loi giai

Cach 1:

Taco: 2°+3"+5 =156
= 5" <156

=z<3
= ze{0;1;2;3}.
Vi x < y <z nén ta xét truong hop sau:
THL: z=0=x<y<0 hay x=y=2z=0,thay vao (1) ta dugc: VT (1)=2°+3"+5" =3 <156 (loai)
TH2: z=1=x< y<I ,thay vao (1) ta dugc: VT (1) <156 (loai)
TH3: z=2= x < y<2, thay vao (1) ta dwgc: VT (1)<2”+3%+5° <156 (loai)
TH4: z=3= x< y <3, thay vao (1) tadugc 2" +3" +125=156 < 2" +3" =31 (2)
Taco 3" <31 va y<3
+ Néu y =3, thay vao (2) ta duoc 2* =4 = x =2 (thoa min)
+Néu ye{0,1,2} thay vao (2) ta khong tim dugc gié tri ctia x thoa man.
Vay x=2;y=3;z=3
Taco: 55 <156=>2z<3
+ Néu z=2 = x<y<2, thay vao (1) ta duoc: VT(I)S22+32+52 <156 = loai truong hop z =2
+Néu z=3 = x<y<3, thay vao (1) taduge: 2°+3" +5° =156 =2*+3" =31 (*)
+ Néu y<2=>x<2=2"+3"<2°+3°=13<31 (loai)
=y=3=2"+3=31=22"=4=x=2.
Vay (x;y;2)=(2;3;4)
Bai 8: Tim x, y,z € N, thoaman 2" 2 +3%" +5° =40 va 27 +3" +5° =156

Phén tich: Céc liy thira c6 co s6 khac nhau, khong thuc hién duoc cac phép bién dbi biéu thic, ta thiy
x=0

x=1

272 (30507 (S 2 <5 o P <3 e
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Chia céc trudong hop cia x dé tim y,z

Loi gidi

Véi x,y,ze N, ma 277 43 157 =40 (1), nén ta co:
272 (30527 <28
= x*+2<5

<P <3

{sz
=
x=1

THI: x=0
Voi x=0,tr (1) taco 2> +37" +5° =40 <32 +5° =36 (2)
Ta c6 vé trai cia (2) khong chia hét cho 3 va vé phai cua (2) chia hét cho 3 nén x = 0 loai
TH2: x=1
Voi x=1,tr (1) taco:2° +3%" +5 =40 < 37" +5° =32 (3)
Taco 37" <32 2y+1<3 & y<1
+Néu y=1= thay vao (3)ta dugc 27+5° =32 <> z =1 (théa man)
+Néu y=0= thay vao (3)ta dugc 3+5 =32 < 5° =29 (loai)
Vay x=y=z=1
Bai 9%: Tim x, y,z € N, théa man 2* +2” +2° =2"

Phan tich: Cac lity thira c6 co sd gidng nhau, vai trd cua x, y, z s&é nhu nhau nén khong mét tinh tong

quét, ta gia st x < y < z tir 46 danh gia dugc x <8. Tiép tuc dé danh gia 1an lugt dugc y va z ta bién doi
phan tich dat 2" ra ngoai lam thira s6 chung dé danh gia dugc y—x va z—x.

Nhén xét néu y—x >0 vo li nén ta c6 duge y = x, thay vao biéu thirc nhan xét va tim duoc gid tri cia z
Tt do tim dugc x va y

Loi giai

Vi X, y,z ¢6 vai trd nhu nhau nén khéng mét tinh tong quat, ta gia sir x< y <z

Ta co: 2'° =1024

Ma x<y<z=>2"+2"+2° 232"
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=32"<2" = x<8
Laico: 2" +2"+2°=2"
= 2" (1+27" +277)=2"
= 14+277F 4277 =21:2"
= 1427 427 =210
Ma x<8 = 1+27 427" =210 > pl08
=142 427 =21 >4 (%)
+ Néu y>x=>y-x>0=>y—x2Lz—x>1
Ta cd VT(*) 1a sb 1¢ va VP(*) 1a s6 chdn = loai trudng hop y > x,
do vay y = x, thay vao (*) ta duoc:
(*) 1420 4277 =210 22108 (*¥)
+ Néu z—x=0= VT(**)=3 con VP(**) 1a s6 chin nén loai
=>z—x2>1
Do d6 (**) < 2+27" =2
S 1427 =277 (k)
+ Néu z—x—121= VT (***) 1asd 16 va VP(***) 1a s6 chan = loai = z—x—-1=0
Tu (*%%) =2=2""=x=8=y=82z=9
Vay x=8;y=8;z=9
Bai 10: Tim céac sd nguyén duong x sao cho 3* +4* =5

Phén tich: Céc iy thira c6 co s6 khac nhau, khong thuc hién duoc cac phép bién d6i biéu thic, ta thay

cac gia tri x 1an luot tir 1,2,3,4,... va nhan xét két qua. Sau d6 dua vao két qua nhan duoc danh gia. Dé dé
dang d4nh gi4 thi ta bién d6i mot vé khong chira x bang cach chia cé hai vé cho5*.

Loi giai

Tacd 3" +4" =57 @(g) +(ij =1
5 5

1 1
+ Voi x=1,taco: é + i =Z¢1
5 5 5

= x =1 khong théa man;
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CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

.. (3 (4 9 16 25
+ Véi x=2,taco: |=| +|=| =—=+—=—>=1
5 5 25 25 25

= x =2 thoa man;

+ Vé&i x>2, ma cac co sb %<%<1
56
J— < J—
5 5
= x 2
5 <6
J— < J—
5 5
5 <))
==+ =] <|=| + = <1
5 5 5 5

= x > 2 khong théa man;

Vay x =2 1a gia tri can tim.

Bai 11: Tim céc s6 nguyén duong x, y sao cho 5x° =3’ +317

Phan tich: Céac iy thira c6 co $6, s6 mii khac nhau déu chaa s cin tim, khong thuc hién dugc cac phép
bién d6i biéu thuc, ta thay cac gia tri x,y lan luot tir 1,2,3,4,... va nhan xét két qud. Sau do6 dua vao két
qua nhan duogc danh gia.

Loi giai

+ Néu y=0= 5x’ =1=>khong c6 gia tri nguyén ndo cia x théa min

+ Néu y=1= x =4 (thoa man)

+ Néu y>2 thi 3’ chia hét cho 9, ma 317 chia cho 9 du 2 va 5x° =3’ +317 nén 5x° chia 9 du 2

Piéu ndy mau thuin vi 5x° chia 9 du 0 hoic 4

Vay x =4;y =1 thdéa man bai toan

Bai 12: Tim x e N, biét

a) 16" <128"

b) 5%.5*".52 <100............. 0:2"

18 chuso0

Phan tich:

Cau a cac Ity thtra c6 co s6 khac nhau, nhung déu dua dugc vé liy thira co s6 2. Dung cong thuc liy
thtra dua vé cung co so dé so sanh.
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Cau b céc lily thira c6 ciing mot co s6 dung phép bién doi dua vé cung lity thira s6 sau d6 so sanh dé tim ra
gia tri cia Xx.
Loi giai
a) Theo d¢, ta c6:16" <128
=(2) <(27)
= 2% < 2%
= 4x<28
=>x<7
Ma xeN = xe{0;1;2;3;4;5;6}

b) Ta cé: 5*.5*".5*"* <100............. 0:2"
\_ﬁ__/

18 chu so 0
=5 <10 . 2"
= 5% <5
=3x+3<18
=>x<5
Ma xeN =xe{0,1,2,3,4,5}
Bai 13: Tim céac sd nguyén duong m va nsao cho: 2" —2" =256
Phén tich: Cac liy thira c6 cung co s6 2, nhan thiy 256>0nén m >n.
Dit 2" rangoai 1am thira s6 chung chia cac truong hop dé nhan xét tinh dugc m,n.
Loi giai
Tacé: 2" -2 =256=2"=2"(2"" -1)=2" (1)
D@ thdy m # n, ta xét 2 truong hop:
+ THL: m=n=1,tir (1) taco: 2" (2'-1)=2" 2" =2" < n=8
Dom-n=1=>m=9
=>n=8m=9
+ TH2: m—n>2=>2""—1 1a mot s6 1é 16n hon 1 nén vé trai cua (1) chira thira s6 nguyén to 1¢ khi

phan tich ra thira s6 nguyén t6. Con vé phai cua (1) chi chira thira sé nguyén to 2
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—> mau thuan.
Vay m=9;n=8.
Bai 14: Tim cac s6 tu nhién x, biét : 100 < 5> <5°
Phén tich: Céc lity thira ciia 5% <5°¢c6 cing co sé 5, dé dang tim dwoc 2x< 7.
Khéng bién ddi duge 100vE co sd 55, ta so sanh duge 5% <100 .
Theo tinh chat bac cau ta c6: 5% <100 < 5>
T d6 tim duoc cac s tu nhién x
Loi giai
Tacod: 100 <577 <5°
=5 <100< 5" <5°
=2<2x-1<6
=3<2x<7
Vi x 1a céc s6 tu nhién = x e {23}
Bai 15: Tim s0 ty nhién a,b sao cho: (a +b)3 =aba
Phan tich: aba 14 s tu nhién ¢6 3 chit s6 nén 100 < aba <999 =100 <(a+b) <999
=5<a+b<9
Tir d6 ta c6 bang gid tri chia c4 trudng hop va tim duge s ty nhién a,b.
Loi giai
Vi aba 14 s6 tu nhién co ba chit s6 nén 100 < aba <999

=100<(a+b) <999

=5<a+b<9

Ta c6 bang:

a+b 5 6 7 8 9
E=(a+b)3 125 216 343 512 729
a / / 3 / /

b / / 4 / /
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Vay a=3;b=4.

Bai 16: Tim s6 tu nhién X,y sao cho: 5 +11° =26

Phan tich: Cac lly thira ¢6 co $6, s6 mil khéac nhau, khong thuc hién dugc cac phép bién ddi biéu thire, ta
thay cac gia tri x,y lan lugt tir 1,2,3,4,...va nhan xét két qua. Sau d6 dwa vao két qua nhan dugc dé chia
cac truong hop danh gia.

Loi giai

+Véi y=0,taco: 5°+11°=26

<55 +1=26
<5 =25
o5 =5

< x =2 (théa man)
+Véi y=1,taco: 5*+11'=26
<5 =26-11=15

Vi x 12 86 ty nhién nén khong co gié tri ca x thoa man 5* =15

= y =1 khong thdéa man
+Voi y>2,taco: 117 =121 > 26, nén khong co gia tri thoa 5* +11° =26 khi y>2.
Vay x=2;y=0.
Bai 17: Tim x,y €N sao cho: 2" +624 =5
Phéan tich: Cac iy thura ¢6 co s6, s6 mil khac nhau, khong thyc hi¢n dugc cac phép bién ddi biéu thic, ta
thay cac gia tri x, y lan luot tir 1,2,3,4... va nhan xét két qua. Sau d6 dua vao két qua nhan duoc dé chia
cac truong hop danh gia.
Loi giai
+Voi x=0thi 2°+624=5" <5 =625 =5 =5"y=4
+V6i x>1,tacd 2* +624 1asdchin, 5 lasd1é voimoi ye N :vo i
Vay x=0;y=4
1 1 1

Bai 18: Chig minh rang: M =L2+L2+—2+...+ >
4 6~ 8 (2n)" 4
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A , A A X A \ 7 A < . A 1 A A A 1 A A
Phén tich: Nhan thay mau déu la cac so chan chia hét cho 2 ,khi binh phuong Ién xuat hi¢n 7 ,ta bién doi
- 1 NI P <\ A A l DR TP ’ \ . J
dat duoc 7 ra ngoai lam thtra s6 chung. bé M < 2 thi biéu thirc con lai so sanh 1.
M ’ A 5 A A ’ < A ’ \ . 7,e \ ’ . 1
Bang tinh chat ctia phan s0, ta so sanh biéu thirc con lai v6i 1 va chimmg minh dugec M < 2
Loi giai

Tacé:M:Lz+L2+L2+...+ 12
4° 6 8§ (2n)

= 12+ 12+ 12+...+ 12
(22) (23)" (24) (2.n)
_ + ! + ! +..+ !
427 43 44> T an

_l(L+L+L+ +Lj
422 32 4 7 p

1 1 1 1 1 1 1 1
Ma —2<—, —2<—, —2<—' —2
2712 23 4 34 (n—1)n

Suy ra M<l L+L+L+...+ !
4112 23 34 (n—1)n

rrt
1272

1__j el
4

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

1 1 1 1 1
—t———+..+ -—
3 3 4 (n-1) nJ

M<l

4

Va M<—
YRy

Bai 1: Tim cé4c s6 tw nhién X,y , sao cho 7* +12¥ =50

(Trich d thi Olympic 16p 6 huyén Thanh Oai niam hoc 2017 — 2018)
Loi giai

+Véi y=0,taco: 7°+12° =50

<7 +1=50

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 14



CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

& T7=49
ST =7
< x =2 (théa man)
+Véi y=1,taco: 7°+12' =50
&7 =50-12=28
Vi x 1 s tu nhién nén khong co gia tri cua x théa man 7° =38 = y =1 khdng théa man
+V6i y>2,taco: 12° =144 > 56, = VT > VP nén khong c6 gia tri thoa 7* +12° =50khi y>2.
Bai 2: Tim x,ye N | sao cho 2" +624 =5
(Trich d thi HSG 16p 6 truong THCS Nguyén Khuyén nam hoc 2016 —2017)
Loi giai
+Vé6i x=0,taco: 2°+624=5"
&5 =625
&5 =51
< y=4 (théaman )
+Voimoi xeN , x#0,taco: vétrai 2* +6241a sb chin, vé phai 5¥ 1asé1é =voli
Viy x=0y=4
Bai 3: Tim cé4c s6 tu nhién a,b thoa min (100a +3b+1)(2* +10a +b) =225
(Trich d thi HSG 16p 6 huyén Thach Thanh nim hoc 2018 —2019)
Loi giai
Ta co: (100a +3b+1)(2* +10a +b) =225 (1)

, 100a+3b+1 .
Vi 2251a s0 1€ nén (100a+3b+1)(2° +10a+b) lalée = cunglasolé (2)
2* +10a+b

+Vé6ia=0, tr (1) = (100.0+3b+1)(2° +10.0 + b) = 225
< (Bb+1)(b+1)=225
< (3b+1)(b+1)=35" (3)
Vi 3b+1 chia3 du1va 3b+1>b+1 nén
T (3) = Bb+1)(b+1)=25.9

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 15



CHUYEN BE LOY THU'A VO1 SO MU TU NHIEN

< b =28 (théa ma
ba1=9 (théa man)

{3b +1=25
=
+VéiaeN, a>1=100a chin, ma tir (2) taco 100a+3b+1 1asd 1é
= 3b+11as61é6 = b 1a sb chin
Vi b 1asé chin nén 2° +10a+b ciing 14 s6 chén, trai voi (2) = vo 1i v6i gia thiét
=bed
Vay a=0;b=8
Bai 4: Tim céac s6 tw nhién a,b thoa min 2° +124 =5 (1)
(Trich d thi HSG 16p 6 huyén Nguyén Khuyén nam hoc 2018 —2019)
Loi giai
+Vésia=0,tr ()suyra 2° +124=5"
= 5" =125
=5 =5
= b =3 (théa man)
+Vé6i a1, tacovétrai 2° +124 ludn 1a sb chin, ma vé phai 5°ludén lasé 1é véimoi a>1, a,be N,
diéu nay vé li.
Vay a=0;b=3
Bai 5: Tim a,beN théaman 10° +168=b" (2)
(Trich dé thi HSG 16p 6)
Loi giai
+Vési a=0, tr (2)suyra 10° +168 =b’
=b> =169
=b’=13" maa,beN
= b =13 (théa man)
+Vé&ia>1, tacod 10° 6 chir sé tan cung 14 0
= Vétrai (2)1a 10° +168 c6 chit s6 tan cung 1a 8

Ma V& phai (2) 1a s6 chinh phuong b” nén khong chir sb tan cung khong thé 1a 8

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 16



CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

=> diéu nay vo Ii.
Vay a=0;b=13
Bai 6: Tim céac s6 nguyén x, y,z sao cho: (x—y2 + 2)2 +(y—2)2 +(z+3)2 =0
Phén tich:
x—y +z=0

Nhén thiy binh phuong cia moi s6 nguyén déu khéng 4m nén ta c6 duge 1Y —2=0
z+3=0

Tt do tim duoc cac sO nguyén x, y, z.

Loi giai
(x—y2+z)220
Véi moi sb nguyén x, v,z ta ludn co: (y—2)220
(z+3)° 20
Ta co (x—y2+z) +(y—2) +(z+3)2=0
(x—y2+z)220 (x—y2+22=0 X=y242=0
S(y-2)20 o(y-2) =0 ©iy-2=0
(z+3)° 20 (z+3)' =0 z+3=0

x—y*+z=0 [x-2°+(-3)=0 (x=7
Sqy=2 Sqy=2 Sqy=2

z==3 z==3 z=-3

Bai 7: Tim cac sb nguyén x sao cho 2% 437 147 457 =4
(Trich dé thi HSG 16p 6 THCS Quang Trung niam hoc 2008-2009)
Loi giai

Véimoi gia tri cua x tacod: x> >0 . Nén:

2% >20 =1

x? 0 _ 2 2 2 2

3 =3 =1 =2 +3" +4" +5° >4
4 >4° =1

57 >50=1
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Ma 4% <4 néndé VT =VP thi x> =0 hay x=0

Vay x =0 la gié tri can tim.

Bai 8: Tim céc s6 nguyén duong x sao cho 6" —2* =32

(Trich dé thi HSG 1ép 6 THCS Nguyén Du niam hoc 2007-2008)

Loi giai

Taco 32+2"=6" @32.[%) +(%j =1

1 1
+ V61 x=1,taco: 32 l + l :H;«tl
6 3 3

= x =1 khong thdéa man;

1y (1Y
+ Voi x=2,taco: 32.(—) +(—j =1
6 3

= x =2 thoa man;

. L (1 1
+V0’1x>2,macaccosog<§<1

= x > 2 khong thoa man;

Vay x =2 la gid tri can tim.

Bai 9: Tim cac s6 nguyén duong x sao cho 10 —8* = 6**
(Trich dé thi HSG 16p 6 THCS Nam Tryc nam hoc 2005-2006)

Loi giai

2x 2x
Taco 10™ -8 =6 < 67 +8 =10> < @j +(ij 1

5
2 2
+ Vo1 x=1,taco: (Ej +(i] =1
5 5

= x =1thoa man;

TAI LIEU NHOM CAC DU AN GIAO DUC
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

+ Véi x>1, macaccoséz %<1
5 <)
e =66 <66
= == +H =] <|=|+ =] <1
G
J— < —
5 5

= x >1 khong thoa man;

Vay x =1 la gia tri cAn tim.

Bai 10: Tim c4c s6 nguyén x,y,z sao cho: (1 —x)2 +(3—y)2 +(y2 —x—z)2 =0
(Trich dé thi HSG 1ép 6 THCS Séc Son niam hoc 2014-2015)

Loi giai

v

(1-x)°

. - A A A 4 2
Véi moi s6 nguyén x,y,z taluon co: 1(3—)

(7 xe) =0

0
>0

2
(1-x) =0 1-x=0 x=1
N (3—y)2=0 &193-y=0 <{y=3
R PR PSRRI

Bai 11: Tim s nguyén duong x sao cho 2* =52 —4x

(Trich dé thi HSG 16p 6 THCS Quang Trung niam hoc 2011-2012)
Loi giai

Ta co:

+ Néu x =5 thi 2° =52-4.5 (thoa man)

, vy 8 27532
© Néux>5thii2 72 o (loai)
52—-4x<52-4.5 52—-4x<32
, v oS 27 <32
+ Néu 0<x<5 thi 2 <2 N (loai)
S2—dx>52-45  |52—4x>32
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CHUYEN DPE LOY THU'A V61 SO MU TU NHIEN

Vay x =5 1a gia tri cAn tim.
Bai 12: Tim céc sd nguyén duong a va b sao cho: 2° -2 =16
(Trich dé thi HSG 16p 6)
Loi giai
Taco: 2 -2 =16=2"=2" (2" -1)=2" (1)
D& thiy a # b, ta xét 2 trudng hop:
+ THI: a-b=1,tir () taco: 2°(2'-1)=2" = 2" =2" < b=4

Doa-b=4=a=5

=b=4;a=5
+ TH2: a—b>2=2""—1 1a mot s6 1& 16n hon 1 nén vé trai cua (1) chira thira s6 nguyén t6 1 khi phan
tichra thira s6 nguyén t6. Con vé phai ciia (1) chi chira thira s nguyén té 2 = méu thuan.
Vay b=4,a=5.

©3 HET =
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CHUYEN DE LUY THUA VOI SO MU TU NHIEN
CHU PE 6: TIM CHU SO TAN CUNG

PHAN I. TOM TAT LY THUYET
1. Tim 1 chir s6 tin cung
Tinh chit 1:
a) Céc s6 c6 chit s6 tan cung 1 0,1,5,6 khi nang 1én liiy thira bac bat ki thi chir s6 tan cung van khong thay
doi.
b) Céc s6 c6 chir sé tn cung 1a 4,9 khi ning 1én Iy thira bac 1é thi chit s6 tan cung van khong thay d6i.
¢) Céc s c6 chit s6 tan cling 1a 3,7,9 khi nang Ién lity thira bic 4n (n € N) thi chir s6 tan cing 1a 1.
d) Cac s6 c6 chir s6 tan cung 1a 2,4,8 khi nang 1én lily thira bac 4n (n eN ) thi chir s6 tan cing 1a 6.
Chii y: Muén tim chir s6 tan cung ciia sé tw nhién z = o™, truwdc hét ta xac dinh chir s6 tin cing ciia o :
- Néu chir sb tan cung cta a 1 0,1,5,6 thi z cling c6 chit s6 tan cung 1a 0,1,5,6 .
- Néu chir sb tan cung cta o 1a 3,7,9:
Phan tich: ¢" =a"""" =a"".a" v6i r=0,1,2,3
Tir tinh chit 1c = chir s6 tan cing ciia z chinh 1a chit s tan cing cia a’ .
- Néu chit s6 tan cing cta a 1 2,4,8: ciing nhu trudng hop trén

Tir tinh chit 1d = chif s6 tin cing ctia z chinh 1a chit s6 tan ciing cua 6a’ .
Tinh chit 2:

Mot sb tu nhién bat ki, khi nang 1én lily thira bac 4n+1 (n S N) thi chit s6 tan ciing van khong thay doi.

Chir s tan cing ctia mot tong cac lily thira duoc xac dinh bang cach tinh tong cac chit sd tin cing cua timg
lity thira trong tong.
Tinh chét 3:

a) S6 ¢6 chir s tan cung la 3 khi nang lén ity thira bac 4n + 3 s€ c¢6 chit s6 tan cung la 7; s6 c6 chir sb tan
cung 1a 7 khi nang 1én lily thira bac 4n + 3 s& c6 chir sd tan cing 13 3.
b) Sb c6 chit s6 tan cung 1a 2 khi nang 1én lily thira bac 4n + 3 s& c6 chir sd tin cung 1a 8; s6 ¢o chir s6 tan
cung 1a 8 khi nang 1én lily thira bac 4n + 3 s& c6 chit sb tin cung 1a 2.
¢) Céc s6 c6 chir sé tan cung 1a 0,1,4,5,6,9 khi nang 1én lity thira bac 4n + 3 s& khong thay doi chit sé tan

cung.

Tinh chét 4:

Néu a € N va (a ) 5) =1 thi ¢ —1 chia hét cho 125.



Ching minh:

Do o™ —1 chia hét cho 25 nén a®, ™, a”, @ khi chia cho 25 c6 cing s6 du 1a 1
=a”+ a4+ a® + a® + 1 chiahétcho 5.

Vay ¢ — 1 = (a20 — 1) (ago + a4+ o+ o+ 1) chia hét cho 125.

* Phwong phap dung ciu tao sé dé tim chir s6 tan cang ciia sé6 A = n" véi n,k € N.

-Giasat A=10g+7r.Khido, A" = (10q—|—r> =10"p+r" voireN; 0<r <9

~ A A+ N 5 ’ \ ~ A A N 5 A k
Suy ra, chit s0 cuoi cung cia A chinh la chir s6 cudi cung cua so 7" .

-Néu A=100a+ be =abe thi be 1a hai chit sb cudi cung cua A.

-Néu A=1000a +@ = abced thi @ 1a ba chir s6 cudi cung cia A .

-Néu A=10"a +a . a,=a ..aa, thia  a 1a m chirso cuodicungcua A.
m m—1...70 m 170 m—1...70

2. Tim hai chir so tan cung
Viéc tim hai chir so tin cung cia so tw nhién z chinh la viéc tim so dw cia phép chia z cho 100.

Phuong phap tim hai chit s0 tan cung cua so ty nhién z = a" :
Trudc hét, ta ¢ nhan xét sau:

2 =76 (mod 100)

3" = 01 (mod 100)

6° = 76 (mod 100}

7" = 01 (mod 100)

Ma: 76" = 76 (mod 100) véi n > 1,

5" =25 (mod 100) v6i n > 2.

Suy ra két qua sau v6i k € N :

= 00 (mod 100) néu a = 0 (mod 10),

01 (mod 100) néu a =1; 3; 7; 9 (mod 10),

o =25 (mod 100) néu a = 5 (mod 10),
( )

a®™ = 76 (mod 100) néu o = 2:4;6;8 (mod 100).

Vay dé tim hai chir so tin cung cta a" ta lay soO mll n chia cho 20.



Mot s6 truong hop cu thé vé 2 chir s tan ciing
- Cac sd o tan cung bang 01; 25; 76 nang 1én luy thira nao (khac 0) cing tan cung bang 01; 25; 76
- Cac s6 3" (hodc 81°); 7*; 517 ; 997 ¢6 tan cung bang 01.
- Cac s 2%; 6°;18"; 242, 68"; 74% ¢6 tan cung bang 76.
-S6 26" (n > 1) c6 tan cung bang 76.
- Cac sb c6 chir s6 tan cung 1a 01;25;76 khi nang 1én ity thira bac bat ki khac 0 thi hai chi s6 tan cing van
khong thay di. (1)
- Cac s 3%:7%:9'°;51%81°,99% c6 chir s tan cung 1a 01. (2)
- Cac s 4";6°;18:24%:68"; 742 ¢6 chit s tan cing 1a 76. (3)

n

-S626" (n > 1) c6 chit s6 tan cung 1a 76. (4)

Nhu vay, mubn tim chit s6 tin cung cua s6 tu nhién z = a”, trude hét ta xac dinh chit sd tan cung cua a.
CHU Y:

- 4" ¢6 2 chir s6 tan cung 14 76.

- 5°¢6 2 chir s6 tan cung 1a 25.

- 8" ¢6 2 chir s6 tan cung 14 76.

- 9"¢6 2 chir s6 tan cung 1a 01.

3. Tim ba chik s6 tan cing tré Ién

Viéc tim ba chir so tin cung cia so tw nhién z chinh la viéc tim s0 du cia phép chia z cho

1000.
k
Gia sit n = 100k + 7 v6i 0 < r < 100, khi d6: o" = o' = (aloo) a’.

Giasu:a==z (mod 10), T € {O, 12 .., 9}

Taco: ' = (10k +2) =™ (mod 1000)

A ~ A A \ 5 100 ~ ’ \ ~ A A <\ 5 100
Vay 3 chit s6 tan cing ctia @' ciing chinh 1 3 chir s tdn cung cua z'”.

Dung quy nap vé6i moi n > 1, ta co:

625" = 625 (mod 1000),
376" = 376 (mod 1000).

-Néu z = 0 thi ' = 000 (mod 1000)



SNéuz=5thiz' =5 =625 = ' = (54)25 = 625 (mod 10°)

-Néuz=1379taco tuong ung:

o' = 1;81; 2401 6561 = 1 (mod 40) = 2 = (40k + 1) =1 (mod 103)
-Néu z = 2:4;6;8 thi z'® 128,

Ta c6: (:c 125) —1nén 2™ =1 (mod 125) (Dinh 1i Euler).

Gia str 3 chir sb tan cung cua 7' 1a % ta co:
" = 1000k + abe = abe i 8 vi abe =1 (mod 125)
Trong cac s6 1; 126; 376; 501; 626; 751; 876 (cac s6 co 3 chir s6 chia cho 125 du 1) chi c6 duy nhat mot sb

chia hét cho 8 14 376. Vay ' = 376 (mod 1000).
Do d6 ta c6 két qua sau:

a"* =000 (mod 10°) néu a =0 (mod 10)
a" = 001 (mod 103) néua=1379 (mod 10)
0" =625 (mod 10°) néu a =5 (mod 10)
a™* = 376 (mod 103) néu g = 2: 4; 6; 8 (mod 10)

Vay dé tim ba chit s0 tn cung ctia a” tatim 2 chir s6 tdn cing cta s6 mi n .
Mot so truong hop cu thé ve 3 chir so tin cung

- Cac s6 ¢6 tan cung bang 001; 376; 625 nang 1én luy thira nao (khac 0) cling tin cing bang 001; 376; 625 .

- Cac s6 ¢6 tan cung bang 0625 nang 1én luy thira ndo (khac 0) cling tin cing bang 0625.
PHAN II. CAC DANG BAI

Dang 1: Tim 1 chir s6 tin cung

Vi du 1.1: Tim chit s6 tan cung ctia 187%*

Loi giai:

Ta thay cac so c6 tan cung bang 7 nang lén luy thtra bac 4 thi dugc so ¢o tan cung bang 1.

Céc sb c6 tan cung bang 1 ning 1én luy thira nao (khac 0) cling tin cing bang 1.
Do do:

187 = (187" =(1) = (1)

Vay chir s6 tdn cung cia 187°* 1a 1
Vidu 1.2: Tim chir s6 tdn cung cua céc soO sau:

a)156’ b)10619 c)1567+10619 a’)1567.10619
Phéan tich:



- Ta biét rang cac s6 co chit s6 tan cung 1a 0,1,5,6 khi nang Ién iy thira bac bat ki thi chit s6 tin ciing van
khong thay doi.

- Dé tim chit s6 tn cing ctia mdi lity thira trén ta chi can tim chit s6 tan cung ciia hang don vi.

Loi giai

a) 1567 ¢6 chir sb tan cung 13 6

b) 1061° ¢6 chir s tan cung 1a 1

¢) Theo cau a) va b) = Chir s6 tin cung cta liy thira : 1567 +1061° 1a 7

d) Theo két qua cdu a) va b) = Chir s6 tan cing cia liy thira: 1567.1061° 136 .

’ 3 ~ A A \ 5 2020
Vi du 1.3: Tim chir so tan cung cta 5

Phén tich:

Pé tim dugc chir s6 tan cung cua sb trén ta phai dua vé sb ¢ tan cing 1a 5.

Loi giai

Tathdy 5' = 625, s6 tan cing bang 5 nang 1én béc liy thira nao ciing cé chit s6 tan ciing bang 5 nén ta
phan tich 5™ = 5" = 625"",

Vay s6 5 ¢o chit s6 tan cing bang 5.

Vi du 1.4: Tim chif s6 tan cung clia cac so sau:

a)7*" b)87* )9 d)23” e) 74 7" -1
Loi giai

a) 7 =70 2 =70 7 = 149=..9

Vay chit sb tan cung cia 7% 13 9.

b)872 =87 =....1

Vay chit s6 tan cung cua 87° 1a 1.

)9 =99 =9*7 9 = | .1...9=..9

Vay chit s0 tdn ciing ctia 9" 12 9.

d)23” =23223=23"23"=...1...7=.....7

Vay chit sb tan cung cua 23°1a 7.

)74 =(74*)" = (6)" =6

Vay chit sb tan cung cua 74 1a: 6.

7" =1=...1-1=...0

Vay chit s6 tan ctng cua 7*" —1 13 0.

Vi du 1.5: Tim chir s6 tan ciing cia cac s sau:

a) 735 _ 431 b) 24n+l + 2 C) 21930 91945

Loi giai



a) Tacd: 75 =727 =77 =...1.343=....3
Vay chit s6 tin cung cua 7° —4°' 13 3.

b) Tacéd: 2 =2 2=(2*)"2=16"2=...2
=2 42 =. 242=..4

Vay chit s6 tan cung cua 2" +2 1 4.

¢) Taco: 270 =222 =2 4= 6.4=..4

91945 _ 91944_91 _ 94.486.9 _ _19 = . 9

=209 = 4...9=...6
Vay chit s6 tan cung cua 2°°.9"*1a 6.
Vi du 1.6: Tim chir s6 tin cling clia cac phép toan sau:
a)11® +12° +13° +14° +15° +16° Y11 +13"* +15'%
Loi giai
a) Taco:
- 1° ¢ chir s6 tan cung 1a 1.
- 2% ¢6 chir sé tan cing 13 6.
- 3% ¢6 chir sé tan cing 13 1.
- 4% ¢6 chir s tan cing 14 6.
- 5% ¢6 chir s tan cung 14 5.
- 6" ¢6 chir s tan cung 14 6.
Tdong céc chit s6 ndy bang: 1+6+1+6+5+6=25.
Vay 115 +12° +13% +14° +15° +16° ¢6 chit s6 tan cung 14 5.
b) Ta co:
- 1'% ¢6 chir sb tan cung 1a 1.
- 3" ¢4 chir s6 tan cung 1a 1.
- 5'% ¢6 chir s6 tan cing 1 5.
Téng cac chir s6 ndy bang: 1+1+5=7.
Vay 112 +13" +15' ¢6 chit s6 tan cing 14 7.
c) Ta co:
- 5% ¢ chir sb tan cing 13 5.
- 7" ¢6 chit s6 tan cung 1a 3.

Téng cac chit s6 nay bang: 5-3=2.

Vay 1252 —237" ¢6 chir s6 tan cung 13 2.

c)125°” —237"



Vi du 1.7: Tim chit s6 tdn cing cia cac téng sau:

S =24+ 3+ 47+ .. + 2004

Phén tich:

Trong dang bai ndy ta phai tim dugc quy luat cua tong, quy ludt & ddy chinh 1a s mii cta cac s6 hang trong
S, cac s6 mii nay déu chia 4 du 1. Ma ta biét cac s6 khi nang 1én lily thira dang 4n + 1 s& 6 tin cing
khong doi.

Loi giai:

Nhan xét: Moi lity thira trong S déu c¢6 s6 mii khi chia cho 4 thi du 1(cac lity thira déu c6 dang n4(" )+ ,

n thude {2;3;4...;2004})

Theo tinh chat, suy ra moi l{iy thtra trong S va cac co so twong ung déu cé chir so tan cung giong nhau, bang
chir s6 tan cung cua tong:

(2+3+...+9)+199.(1+2+...+9)+1+2+3+4:200(1+2+...+9)+9:9009.

Vay chit s6 tin cling cta tong S 14 9.
Téng quat hoa:

Tim chit s6 tan cung cua tong sau: S = 2" + 3°+ 4+ ... + n4("—2)+1

Vi du 1.8: Tim chit s6 tan cung cua tong T = 2° + 37 + 4" + ... 4 2004*"".
Loi giai:
)43

Nhdn xét: Moi lily thira trong T déu c6 s6 mii khi chia cho 4 thi du 3 (cac lity thira déu c6 dang n'0H oy

thuoc {2;3;4...;2004})

Theo quy tic 3 thi 2° c¢6 chit s6 tan cung 1a 8; 3" ¢6 chit s6 tan cung 14 7; 4" ¢6 chir s6 tAn cung 14 4;
Nhu vay, tong T ¢ chit s tan cung bang chir sd tdn ciing cta tong:
B8+7+44+5+6+3+24+9)+199.1+8+7+4+5+6+3+2+9)+1+8+7+4
=200.1+8+7+44+5+6+3+2+9+8+7+4=09019

Vay chit s6 tan cung ciia tong T 13 9

Twong tw hoa:

Tim chir s tdn cung ciia S =2° + 3"+ 4" 4+ ... + p -2
Dang 2: Tim hai chir s6 tin cing

Vi du 2.1: Tim hai chif sb tin cing ca céc s:

a) 2°7 b) 77

Loi giai:

a) Do 2*° 1a s6 chén, ta tim s6 tu nhién n nhé nhat sao cho2" — 1:25.



Taco 2 =1024 =>2"+1 =1025:25 =>2% -1 =(2"+1)(2" -1):25 =>2’(2"-1):100.
Mat khac:

22 =23 (22 1) 42’ =2 ((220)“)0 - 1)+ 2 =100k +8 (ke N).

Vay hai chit s6 tan cung cua 22°” 13 08.

b) Do 7% 1 56 1¢, ta tim s6 ty nhién n bé nhat sao cho 7" — 1:100.

Ta c67* =2401=>74-1:100.

Mitkhac: 9°—1 4=>9"=4k+1(keN)
Vay 77 =7%*! :7(74" —1)+7:100q+7(qu) tan cung boi hai chir s6 07.

Vi du 2.2: Tim hai chit s6 tan cing cua 7"
Loi giai
Ta thiy: 7' = 2401, sb c6 tan cing bang 01 nang 1én Ly thira nao ciing tan cung bang 01.

497 Y — _

Do dé: 719 — 71958 73 _ (74)497 343 = (...01) 343 = (...01):343 = .43

7' ¢6 hai chit so tan cung 1a 43.

Vay
Vi du 2.3: Tim hai s tan cing ciia 2"

Loi giai

Chu ¥ rang: 2" = 1024 binh phuong ctia sé ¢ tan cling bang 24 thi tin cing bang 76, sb c¢6 tn cing bing

76 thi nang 1én lity thira ndo (khac 0) ciing tan cung bang 76 .

Do d6 2% = (21“)10 —1024" = (10242)5 - (...76)5 — .76

Vay hai chir s6 tan cung cia 2" 13 76.
Vi du 2.4: Tim hai chit s6 tn cing cta:
a) 51°"; b) 99" c) 6"; d) 141,16

Huéng dan:

25 25
a) 51" = (51°) .51:(...01) 51=..51.

999

k |
b) 99 = 99°1 = (99°) .99 = (...01

06" =(6) 6= (...76).6 — .56,

5

0 50
d) 14"116" = (14.16) " = 224" = (224°) 224 = (...76) 224



- (...76).224 — .24,

Vi du 2.5: Tim 2 chi¥ s tan cing cta 1976™.20157

Loi gidi

Ta thiy:

Chir sb tan cung cua 1976° ciing 1 chit sb tin cing cua 76” ma 76™ = ...76

~ A A \ 5 7 ~ \ ~ A A \ 5 77
Chir s0 tan cung cua 2015"" cling la chi so tan cung cia 15

md 157 = (3.5) = 3757 = 3057 = g1 (...01).(...25) - (...63)(...25) — .75

Suy ra: 1976%.20157 = (...76).(...75) — .00,

Vay 1976™.2015" ¢6 2 chit s6 tan cung 1a 00 .
Vi du 2.6: Tim hai chit s tan cung ctia s6 C' = 2
Loi gii

Taco: 2 +1=1024+1=1025:25 suyra 2° —1=(2" + 1)(210 - 1)525

50 .
Talaico 2°° — 1= (220) ~1:2% —lsuyra 2™ —1i25
Do d62'""" chir s6 tan cung 1a 26;51;76nhung 2'" :4
Suy ra2'" tan ciing 14 76 = 2" tan cling 1 38 hoac 88 vi 27" 4

Vay 2" tan cung 1a 88

Vay C = 2" ¢6 hai chit s6 tan cing 1a 88.

Vi du 2.7: Tim 2 chit s6 tan cung caa 51°"

Loi giai

Ta ¢6 2020 = 2.1010 nén 51* = (51*)"""" = 2601""".

Khi d6 theo quy tac (1) chit s6 tan cung caa 51°1a 01.

Vi du 2.8: Tim 2 chif s tan cliing cta a) 770 b) 57%
Loi giai

a) Taco: 7' = 2401 nén 77 = 749%+ = (74)503.73 = 2401343 = (...01).343 = ...43
Chir s6 tan clng ciia 7" 13 43.

b) Ta cé 57% = (57")"°.57% = (..01)"°.3249 = ...49

Chir sb tan cung cua 5713 49.



Dang 3: Tim ba chir s6 tin cling
Vi du 3.1: Tim ba chit s tan cing ciia 5%
Loi giai:
52008 —54.502—( 54502
5*c6 tan cung 1a 625
402 \
Suy ra (5 ) cé tan cung la 625

5%% ¢6 3 chir s tan cling 1a 625.

Vay
Vi du 3.2: Tim ba chit s tan cung ciia 2'.
Loi gidi

Ta c6: 2" =1024 = 024(mod 1000)

2 =(2"")’ =24° = 624(mod 1000)

2™ = (2} =624” =376(mod 1000)

Vay ba chir sb tan cung ctia 2'” 14376.

Vi du 3.3: Tim ba chir sb tan cing cua 123"

Phan tich:

Nhan thdy ring (123,5) =1 nén ta s& 4p dung tinh chét 4, khi d6 chia hét cho 125.

Loi giai:

+ Vi (123,5) =1nén 4p dung tinh chat ta c6 123" —1 chia hét cho 125. (1)
+ Ta lai c6 chia hét cho 8(2)

Vi (8;125) =1va két hop (1),(2) ta c6 chia hét cho 1000

Khi do

Vay ba chir s tan cung cia la 123

Vi du 3.4: Tim ba chit s6 tin cing cua 29"
Loi giai

- Tim 2 chit s6 tan cung cta 9*™%

Taco 9" = 9°.9"™ = 9°.(3")" = 29 (mod100)
-Khidotaco 2 =2 = 272" = 912,376 = 912(mod1000)
Vay 3 chir s6 tan cung 1a 912.

I 213
Vi du 3.5: Tim ba chif s6 tan cung ctia 3’

Loi giai



Ta co 725 = 726545 — (78)26 7 =17 = 70 = 7(mod100)
Khi do 37 = 3100K+7 — 3100k 37 — | 37 — 187(m0d1000)

Vay ba chit s tan cing cua 37 12 187.
Vi du 3.6: Tim ba chir s6 tan cung cia 5
Loi giai

1992 4 498 498 498
577 = (5') = 625" = 0625" = ...0625

Vay bén chir s6 tan ciing cua 5% 1a 0625

Vi du 3.7: Tim ba chit s tin cing cua s6 T = 5™
Loi giai

Tacod 5° co ba chit s6 tan cing 1a 125

Suy ra T = 5% = (5%)15 5=(n125 *'5.5=m125 .5=1625
(Véin,m,t € N )

Vay T = 5" ¢6 ba chit s6 tan cung 14125 .

Vi du 3.8: Tim ba chit s6 tan cing cua so: P = 5"

Loi giai

Ta co:

5" = 0625 tan cung la 0625 ; 5° tan cung la 3125 ; 5° tan cing 145625
5 tan cung 128125 ; 5° tan cung 120625 ; 5 tan cung la 3125 ;
5" tan cung 1a 5625; 5" tan cung la 8125 ; 5" tan cung la 0625
Chu ky lap 1a 4.

Suy ra:

5" tan cung la 0625 ; 57" tan cung 1a 3125

5" tan cling la 5625; 5" tan cing la 8125

Ma 1994 c6 dang 4m + 2, do d6 M = 5" ¢6 4 chir s6 tan cung 145625
Vi du 3.9: Tim ba chit s6 tan cing cua sé: R = 123"

Loi giai

Do (123,5) =1 = 123" —1 chia hét cho 125 (1),

Mit khac: 123" —1 = (12325 - 1) (12325 + 1) (12350 + 1) = 123" — 1 chiahétcho 8 (2).

Vi(8,125) =1 , tir (1) va (2) suy ra: 123" —1 chi hét cho 1000



— 123" = 123(123100 - 1) +123 = 1000k +123(k N N).

Vay 123" ¢6 ba chir s6 tan cing 14123 .
Vi du 3.10: Tim ba chit s6 tn cung cta 3*
Loi giai

Do (9,5) = 1= 9" —1 chi hét cho 125 (1).

Taco 9" —1 chia hét cho 8 (2).

Vi(8,125) =1,tir(1)va(2)suyra: 9 —1 chia hét cho 1000

s 39998 1999 _ glo0p+99 _ 99 (9100p . 1) + 9% — 1000q + 99 (p,q c N).

A ~ A A N 5 399..98  ~ ’ \ ~ A A \ 5 99
Vay ba chir s0 tan cung cua 3 cling chinh la ba chir so tan cung cua9™ .

Lai vi 9" —1 chia hét cho 1000 = ba chir s6 tan cing cta 9"

14001 ma 9% =9 .9

= ba chit s6 tan cung cta 9%° 1a 889 (dé kiém tra chir s tdn cing cta 9°° 14 9, sau d6 dua vao phép nhan

?7?79x 9 =...001 dé xac dinh??9 = 889 ).

Vay ba chir sb tan cung cta 3398 13 889.

Vi du 3.11: Tim ba chif s6 tan cing cta 2004
Loi giai

Do (2004,5) = 1

= 2004 chia cho 125 du 1

2
— 20042 — (2004100) chia cho 125 du 1

= 2004 chi c6 thé tan cung 14126,251, 376,501,626, 751,876 .
Do 2004 chia hét cho 8 nén chi c6 thé tan cung 1a 376.

Vi du 3.12: Tim ba chir s tdn cung cua tong S = 2' +3° +4° +
Loi giai

Nhan thdy: lily thira trong S déu c6 s6 mii khi chia cho 4 thi du 1

(cac lity thira déu c6 dang n4(k72)+1 , k thudc {2, 3,..., 2004} ).

oo+ 2004,

Moi liiy thtra trong S déu co chir s6 tan cung 1a chir s6 tan cung cta co so tuong ung:

= Chir s6 tan cung cta tong S 1a chir sd tdn cung cua tong:
(243+...49)+199.(0+1+2+...+9)+1+2+3+4

:200(1+2+...+9)+9:9009.

Vay ba chir sb tan cung sé& 1a 009



Dang 4: Van dung chirng minh chia hét, chia cé du.

* Chua y:

a. Déiu higu chia hét cho 2 :

Mot sb chia hét cho 2 khi va chi khi chit s6 tin cung cua s6 d6 1a sb chan.

b. Déu higu chia hét cho 3 (hodiic 9):

Mot s6 chia hét cho 3 (hodc 9) khi va chi khi tong cac chit s6 ciia s6 d6 chia hét cho 3 (hoic 9).

Chii y: Mot s6 chia hét cho 3 (hodc 9) du bao nhiéu thi téng cac chit sé ciia n6 chia cho 3 (hodc 9) ciing
du béy nhiéu va ngugc lai.

c. Ddu hiéu chia hét cho 5 :

Mot s6 chia hét cho 5 khi va chi khi chit s6 cta s6 d6 c6 tan cung bang 0 hodc bang 5.

d. Déiu higu chia hét cho 4 (hodc 25):

Mot s6 chia hét cho 4 (hodc 25 ) khi va chi khi hai chit s6 tdn ciing cta s6 d6 chia hét cho 4 (hodc 25).
e. Diu higu chia hét cho 8 (hodc 125):

Mot s6 chia hét cho 8 (hodc 125) khi va chi khi ba chit s6 tdn cing ctia s d6 chia hét cho 8 (hodc 125).
f. Déu hiéu chia hét cho 11:

Mot s chia hét cho 11 khi va chi khi hiéu giita tong cac chir s6 hang 1¢ va tong céc chir s6 hang chén (tir trai
sang phai) chia hét cho 11.

Vi du 4.1: Cho 999993 —555557""7 . Chung minh rang A chia hét cho 5.

Loi giai:

Pé chimg minh A4:5, ta xét chir sb tan cing cia A bang viéc xét chir sd tan cung cua timg sd hang.

Tacs: 3" =(3')" =81" .27

Suy ra: 3" ¢6 chir sb tan cing 13 7.

7 =(74)" 72204177

7"°7 ¢6 chit s0 tan cung 1a 7.

Suy ra:
Vay A c6 chit sé tan ciing bang 0.

Do do: 4:5.

Vi du 4.2: Cho neN, ching minh rang n* +n+1 khong chia hét cho 4 va khong chia hét cho 5.
Loi giai:

Taco: n’ +n+l=n(n+1)+1

n(n+1) 1a tich cta hai sé tu nhién lién tiép nén chia hét cho 2. Suy ra n(n+1)+l 12 mot s 1é nén khong

chia hét cho 4.



n(n+1) 1 tich ctia hai s6 tu nhién lién tiép nén khong c6 tan cung 1a 4 hoic 9 nén n(n+1)+1 khong c6
tan cung 14 5 hodc 0. Do d6 n(n+1)+1 khong chia hét cho 5.

Vi du 4.3: Chung to rang 10°" +8 chia hét cho 2.
Loi giai:

0°*” ¢6 chit so tan cung 13 0.

Ta co: 1
Do d6: 10** +8 ¢6 chir sb tin cung 13 8.

Vay 10%* +8 chia hét cho 2

Vi du 4.4: Chtng minh 2113 —2011** chia hét choca 2 va 5.

Loi giai:

Pé 21132 —2011**® vira chia hét cho ca 2 va 5 thi s6 phai c6 chit s6 tan cung 13 0.
Suy ra: Can chimg minh s bi trir va s6 trir déu ¢6 chir s6 tan ciing 1a 1.

Chu y: S6 ty nhién a c6 chit sb tan cing 14 1 thi a” ciling c6 chif s6 tan cing 14 1.

Tacd: 2113 =(2113*)" =21 . Suy ra: 2113* ¢4 chit s6 tan ctng 14 1.

20117 1udn c6 chit s6 tan cung 1a 1.
Suy ra: 21132 —2011**" ¢6 chit s6 tin cing 1a 0.
Vay: 2113%° 2011 chia hét choca 2 va 5.

Vi du 4.5: Cho 1 56 c6 4 chit s6: *26*. Dién céac chir s thich hop vao du (*) dé duogc sb c6 bon chir sd
khéc nhau chia hét cho tit ca bdn sd: 2:3:5:9.

Loi giai:

S6 *26* dam bao chia hét cho 2 nén s do 1a s6 chén.

S6 *26* chia hét cho 5 nén sb do phai c6 chit s6 tan cung 1a s6 0 hodc 5.
S6 *26* vira chia hét cho 3 va 9 nén sb do phai c6 tong céac chir sé chia hét cho 9.
Suy ra: Chir s6 tan ciing ctia sd #26%* 13 0.

Do d6 ta c6 s6 *260 = . Chit s dau 1a sb 1

Vay: sb da cho 1a 1260.

Vi du 4.6: Ching t6 rang hiéu 1983"% —1917"" chia hét cho 10.

Loi giai:

Ta c6: 1983 =(1984*)" .1983°

S6 1983* ¢6 chir s6 tan cliing bang 1

4 495 L, A . N
Suy ra (1983 ) cO tan cung bang 1



S6 1983° ¢6 tan cung bang 7

Do d6: 1983"* ¢6 tan cing bang 7

Phén tich twong tw, 1917"'"" ¢6 tan cing bang 7

Do d6: 1983'"* —1917"" ¢6 tan cung bang 0

Vay: 1983"% -1917""" chia hét cho 10.

Vi du 4.7: Chung t6 rang: 2007° +2014* —2013" chia hét cho 10.

Loi giai:

Taco: 7°=7*.7=2401.7 tan cing bang chir s6 7 nén s6 2007 ciing tdn cing bang chit sd 7.
4*=256 tan cung bang chir s6 6 nén 2014* ciing tan ciing bang chit sd 6.

3" :(34 )3 .3=81.3 tan cung bang chit s6 3 nén sd 2013" ciing tdn cung bang chit s6 3.
Suy ra: 2007° +2014* —2013" tan cung bang chirs6 0.

Vay: s6 2007° +2014* —2013" chia hét cho 10.

Vi du 4.8: Tim bdn chit s6 tan cung cua 5'°** khi viét trong hé thap phan.

Loi giai:

Ciach 1: 5% =625

Ta thay sb tan cing bang 0625 nang 1én luy thira nguyén dwong bat ki van tan cing bang 0625.

Do do: 5 =5%2=25(5") =25(0625)" =25(~.0625)=..5625

Cich 2: Tim s6 du khi chia 5'°** cho 10000=2*.5*

Nhan xét: 5* —1 chia hét cho 5* —1:(52 —1)(52 —1) nén chia hét cho 16.
Ta co: 5 =5° (5% ~1)+5°

Do 5° chia hét cho 5* con 5" —1 chia hét cho 16 (theo nhan xét trén)
Nén: 5°(5"** ~1) chia hét cho 10000

Tinh 5°=15625

Vay bén chit sé tin cing cua 5" 13 5625.

Vi du 4.9: Chirmg minh rang 33% +77°° —2 chia hét cho 5

Loi giai:

Ta chimg minh 33° +77°° —2¢6 tan cung 13 0 sau d6 van dung dau hiéu chia hét cho 5

That vy, 33° c6 cing chit s6 tan cung v6i 33%, ma 3% =9* =9.9%"suy ra 33% co tan cung 13 9, 77°° ¢6
cung chit s6 tdn cing voi 77°°, vi 7° =7°.7*" nén 777 ¢6 tan cung 1a 3. Do d6 33%, 77°° ¢6 chit sb tan
cung lan luot 1 9, 3 suy ra 33° +77°° —2 tan cung 1a 0 (dpcm)

Dang 5: Van dung chir so tan cung vao bai toan chinh phwong.

* Ch y:



- S6 chinh phuong chi c6 chix s6 tan cung la: 0;1;4;5;6;9

- Khi phan tich ra thira s nguyén t6, s6 chinh phuong chi chtra cac thira s6 nguyén tb véi lity thira chin

- S6 chinh phuong thi chia hét cho 4 hodc chia cho 4 du 1

- S6 chinh phuong thi chia hét cho 3 hodc chia cho 3 du 1

- S6 chinh phuong chia hét cho 1 thi s& chia hét cho 4

- S6 chinh phuong chia hét cho 3 thi chia hét cho 9

- S chinh phuong chia hét cho 5 thi chia hét cho 25

- S6 chinh phuong chia hét cho 8 thi chia hét cho 16

- S6 chinh phuong tan cing 13 1 hodc 4 hodc 9 thi chit s6 hang chuc 1a s6 chin

- S6 chinh phuong tan cing 13 5 thi chit s6 hang chuc 1a 2

- S6 chinh phuong tan cing 13 6 thi chit s6 hang chuc 13 sb 1¢.

- S6 ty nhién A khong phai 1a s6 chinh phuong néu:

+ A c6 chir s6 tan cung 1a 2;3;7;8.

+ A ¢6 chit s6 tan cing 1a 6 ma chir s6 hang chuc 14 chit s6 chan.

+ A ¢6 chit s6 hang don vi khac 6 ma chir s6 hang chuc 14 1é.

+ A ¢6 chit s6 hang don vi 13 5 ma chit s6 hang chuc khac 2.

+ A ¢6 hai chir s6 tan cung 12 1¢.

Vi du 5.1: Céc s6 sau ¢6 phai 1a s6 chinh phuong khong? Vi sao?
a) 1077 +8 ; b) 1.2.3.4..2019+7

Loi giai:

a) Ta c¢6: 10%" ¢6 chit s6 tan cung 13 0

02" +8 c6 chir sd tan cung 1a 8.

Suy ra: 1
Do d6: 10" +8 khong 1a sb chinh phuong.
b) Ta co: 1.2.3.4...2019 c6 chit sd tan cung 14 0.

Suy ra: 1.2.3.4..2019+7 ¢6 chir sb tan cung 13 7.

Do d6: 1.2.3.4..2019+7 khong 13 sb chinh phuong.

Vidu 5.2: Cho 4=2>+2°+2* +..+2%" . Ching minh ring A+4 khong 1a s chinh phuong.
Loi giai:

Tacod: A=2>+2°+2% +...+2°%

24=2>+2*+2°+.. .+ 27"

Suy ra: 24— A=2°""-4

Suy ra: A+4=2**"—444=2*"

:(24)505 2



=16"".2
Ta co: 10°” ¢6 chir s6 tan cung 13 6.
Suy ra: 16° ¢6 chir s6 tan cung 1a 2.
Do d6: A+4 co chit s6 tan cung 1a 2.
Vay A+4 khong phai 1a s chinh phuong.
Vi du 5.3: Cho aeN va n—1 khong chia hét cho 4. Chimg minh ring 7" +2 khong thé 1a s6 chinh
phuong.
Loi giai:
Do n—1 khong chia hét cho 4 nén n=4k+r(re{0,2,3}) .
Taco 7* —1=2400:10. Ta viét 7" +2=7"" +2=7"(7% -1)+7" +2.
Vay hai chir s tan ctng clia 7" +2 ciing chinh 13 hai chit s6 tan cung cta 7" +2(r =0;2;3) nén chi cé thé 1a
03;51;45. Theo tinh chat trén thi rd rang 7" +2 khong thé 13 s6 chinh phwong khi nkhong chia hét cho4 .
Vidu 5.4: Cho S=1+3"'+3*+3"+...+3" . Tim chif sd tdn cing ctia S, tir d6 suy ra S khong phai 1a s6 chinh
phuong.
Loi giai:
Tong c6 31 s6 hang , nhom céc sd hang tir trai sang phai, mdi nhém 4 hang, con thira ba s6 hang cudi 1a
3% +3% +3% . Trong mdi nhom, chir s6 tan cing cta tong 14 0.
Vay chit s6 tan cung cua tong S 1a chit s6 tin cing cua tong 3% +3% +3% .

Tacod: 3°=3%3=.13=..3

Téng S ¢6 chir s6 tan cung 1+3+9=..3

S6 chinh phwong khéng co tin cing bang 3. Suy ra S khong phai 14 s6 chinh phuong.
Vi du 5.5: Cho tong S=1+3+5+...+2009+2011

a) Tinh S

b) Chimg t6 S 1a mét s chinh phuong.

Loi giai:

a) Taco: S=1+3+5+...42009+2011= (20121+1j.(20121_1 +1j=10062 =1012036

b) $=2%.503*=1006> c6 chir s6 tan cing 12 6 nén S 1a sé chinh phwong.
Vi du 5.6: Tim sb chinh phuong co bon chir sb, duogc viét vai cac chir s6 3:6;8:8.
Loi giai:

Goi n* 1a s6 chinh phuong can tim.



S6 chinh phuong khong tan ciing bang 3 va 8 nén n” phai tan ciing bang 6.
S tan cuing bang 86 thi chia hét cho 2, khong chia hét cho 4 nén khong 1a s6 chinh phuong.
Vay n’ phai tan cuing bang 36
Suy ra s6 chinh phuong can tim la: 8836=94
BAI TAP
Bai 1: Ching to rang 10* +8 chia hét cho 2.
Loi giai:
Ciach 1: 10™” =10.10""=2.5.10""" chia hét cho 2 va 8 chia hét cho 2.
Do d6: 10*” +8 chia hét cho 2.
Cach 2: 10" ¢6 chit s6 tan cing 13 0. Do d6: 10* +8 ¢6 chir s6 tan cing 1a 8.
Vay: 10°* +8 chia hét cho 2.
Bai 2: Tim chir s6 tn cung ciia cac s6 sau:
a) 234" . b) 579¢
Loi giai:
a) SO 243 ¢6 tan cing 1a 4, nang 1én luy thira 1é nén co chit s6 tan cung 14 4.
b) S6 579 ¢6 tan cuing 1a 9, nang 1én luy thira chin nén c6 tan cing 1a 1.
Bai 3: Tim chit sb tan cing cua cac sd sau: 6'*°; 9'%°; 3%, 219
Loi giai:
Ta co: 6" ¢6 s tan cung 13 6
9% ¢ s6 tan cung 1a 9
3'9% ¢6 86 tan cing 1a 7 (1995=4.498+3)

2" ¢4 s6 tan cung 1a 8

N \ ~ A SR , /4 o
Bai 4: Tim chit s6 cudi cung ctia so 7° .
Loi giai:

Ta c6: 7* ¢6 chit s6 cudi cung 1a 7.

Ma: 9°=(2.4+1)

, ~ A S , /4 1
Do d6: chit s6 cudi cung ciaso 7° 1a 7.
Bai 5: Tich cac s0 1€ lién ti€p c6 tan cung la 7. Hoi tich d6 c6 bao nhiéu thira s6?
Loi giai:

Néu tich ¢6 5 thira s6 1€ lién tiép tré 1én thi it nhét ciing c6 mot thira s6 ¢ chir s6 tan cung 1a 5. D6 d6 tich
phai tan cung la 5 nén trai dé bai. Vay so thura s6 cta tich nhoé nhat phai 16n hon 5.



Néu tich ¢6 4 thira s6 1¢ lién tiép thi hodc tich c6 tan cting bang 5, hodc tan cliing bang 9 nén trai dé bai.
Néu tich ¢6 2 thira s6 1€ lién tiép thi tich c6 tdn cung la 3 hodc 5 hodc 9 nén trai dé bai.

Vay tich d6 chi c6 3 thira sb.

Bai 6: Tich 4=2.27.2°...2"°.5% 5 5° ..5" tan cung bang bao nhiéu chir s6 0.

Loi giai:

Ta CO’_ 2 22 23 210 :21+2+3+...+10 255

52 54 56 514 =52+4+6+...+14 =556
Do d6: 4=27.5°%=2".5".5=10".5
Vay A ¢6 tan ciing bang 55 chitsd 0.

Bai 7: Tim s0 tu nhién c6 5 chit so biét rang s6 gdm nam chit s6 do viét theo thr tw nguoc lai bang bon lan
sO phai tim.

Loi giai:

Goi sb phai tim 1a abcde(a,b,c,d,e eN;1<a,e<9;0<b,c,d<9)

Theo dau bai ta co: 4.abcde=edcba (*)

Vi 4.abcde bang mot s6 c6 nam chit sé nén a<2, alai chdnén a=2.

Tich 4e 1a mot s tan cung béng 2,do d6 e=3 hoac e=8.

Vi e 1 chir s6 ddu ciia s6 tan ciing bang b nén b phai 14 s6 1¢, do 6 b=1.

Xét tich 4d . D6 1a mot s6 cong véi 3 dwoc mot sd tn cing bang 1 nén 4.4 tan cing bang 8.
Vay d=2 hodc d=17.

Béng cach thu truc tiép, ta dugc d=7,do d6 ¢=9.

Vay s6 phai tim 1a 21978 .

Bai 8: Hay thay vao a, b, ¢, d cac chir s6 thich hop, biét réng:

a) abc.5=dad ; b) abc+ba=dcca; c) acc=cca=aa

Loi giai:

a) Tich abe.5 1a mot sb ¢ ba chit s6, nén a=1.c.5 1a mot sb tn cung b?mg 0 hodc 5 (tucla d=0 hoac
d=5)nhung d#0nén d=5,suyra dad=515.

Vay: abc=515:5=103. Ta c6 phép tinh 103.5=515.
b) Ta viét lai phép tinh nhu sau:
ba

+ abc



dcca

Taco: a+c=a (Vi a+c#10+a) nén c¢=0. Tong 1a modt s6 ¢ bdn chir sd chi trong truong hop a=9. Khi
d6 d=1; b+b lamot $6 tan cung béng 0, hon nita 6+b phai khac 0 vi néu khong ta phai c6 6=0, trai voi
dau bai. Do do: b+b=10 va b=5.

Ta c6 phép tinh: 950+59=1009
¢) Ta viét lai phép tinh bang:
aa
+ cca
acc
Néu a+c¢<10 thi a+c=0suyra a=0, diéu nay v6 1y vi 1 rang a phai khac 0.
Do d6: a+a=10+c va a+c+1=10+c(a+c+l#c).

T dé a=9 nhung a+a=10+c,nghiala 10+c=18 nén c=8.

Ta c6 phép tinh: 988—-889=99.

Bai 9: Néu aeN va (a;5)=1 thi @' -1 chia hét cho 125.

Loi giai:

Do a® —1 chia hét cho 25 nén a®; a*; a*; a* khi chia cho 25 ¢6 cung sé du 1a 1.

Suyra: a®+a* +a* +a® +1 chia hét cho 5.

Vay a'” —lz(azo —1)(a8° +a®+a* +a” +1) chia hét cho 125.

Bai 10: Chimg minh rang: Trong 11 s nguyén bét ki thé nao ciing c¢6 hai s6 ¢ cling chit s6 tan cung.
Loi giai:

Mot sb nguyén chi co thé tan cung bﬁng I trong 10 chir $6 0:1:2:...:9

Lap 11 s6 nguyén, theo nguyén tic Dirichlet phai c6 hai s ¢6 cing chit s6 tan cung.

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

Bai 1: Tim mot s6 ty nhién co 6 chir sb tan cung 1a chir sb 4. Biét rang khi chuyén chir s6 4 d6 1én dau con
céc chir s6 khac giit nguyén thi ta dugc sé méi gip 4 1an sb cii. (Pé thi HSG Gia Lai nim 2018 - 2019)

Loi giai:

Goi s6 can tim 13 abcde4 , ta co: abcded.4=4abcde

bat abcde=x= abcded = x4

Ta c6: x4.4=400000+x

(10x+4).4=400000+x



40x+16=400000+ x
39x=399984
x=10256
Vay s can tim 1a 10256.
Bai 2: Cho 4=2017+2017*+2017° +...4+2017". Chimng t6 rang A4:2018. Tim chit s6 tan cing ctia A. (Pé
HSG Trwe Ninh niam 2017 - 2018)

Loi giai:

Tacd A=2017+2017*+2017° +...+2017" (tong A c6 2018 sb hang, 2018:2)

A=(2017+20177)+(2017° +2017*)+...+(2017°"7 +2017*"*)
=2017.(142017)+2017*.(1+2017) +...+2017**" (1+2017)
=2018.(2017+2017°+...+2017*"7):2018

=2017+2017° +(20173 +2017* +2017° +20176)+...+(20172°15 +2017*'° +2017*"7 +20172°18)

=(.6)+2017*(...0)+...+2017"" (.0

()
Vay chit s6 tan cing cia A 13 6.
Bai 3: Tim chit s6 tan clng ciia s P=14"" +9” +2° (Dé HSG Ly Nhén nim 2018 - 2019).
Loi giai:
Chit s6 tan cung ctia 14'*" 12 6.
Chir s6 tn cung ciia 9% 13 9.
Chir s6 tan clng ciia 2" 1a 2.
Chir s6 tan cung ciia P 1a chit s tan cling clia tong (6+9 +2) la 7.
Bai 4: Cho M =2+2>+2°+..+2% (Dé HSG Bic Ninh nim 2016 - 2017)
a) Ching to rang M :5.
b) Tim chif s tan cing cia M.
Loi giai:
a)Taco: M=2+2"+2+..+2%

:(2+22 +2° +24)+...+(217 +2'% 42" +22°)

:2(1+2+22 +23)+...+2”(1+2+22+23)



=15(2+..+2")
=5.3.(2+..+2")i5
b) D& thdy M :2;M:5=>M:10
Do d6: M ¢6 chir s tin cung bang 0.
Bai 5: Cho 4=3(27+1)(2*+1)(2°+1)(2'°+1). Khong lam phép tinh, hdy rit gon bicu thirc roi tim s6 tan
cung cta A. (Pé HSG Biic Ninh nam 2016 - 2017)
Loi giai:

Ta co: A:3(22+1)(24+1)(28+1)(216+1)

N
)
+
—
(\9]
N
+
—
S~
—~
N
foe]
+
—
~—
—_—~
N
o
+
—
~—

Vi 2*% ¢6 chit s6 tn cuing 1a 2 nén 4=2" —1 ¢6 chit s6 tan cung 1a 1.

Bai 6: Cho A:%(72°‘2m —3" ) . Chitng minh A 14 s tu nhién chia hét cho 5. (Dé HSG Hodng Hod nim

2018 - 2019)

Loi giai:

Vi 2012;92 déu 12 bdi caa 4 nén 2012%°" va 92* ciing 14 boi cia 4.
Suy ra: 2012™" =4m(meN")

92% :4n(neN*)

Khi do: 7% =377 =7 3% =(_1)~(...1)=0
Vay A c6 tan cing 12 0 nén chia hét cho 10 nén 4 :%(72‘“22‘”5 _3" )25 .

Bai 7: Cho 4=10""2+10""+10*"" +10*” +8. Chung minh rang A khong phai la sb chinh phuong. (Pé
HSG Buon Mé Thut nam 2018 - 2019)

Loi giai:

Ta ¢ cac s6 1022;10%"";10%'°;:10*™ déu c6 chir s6 tin cing 13 0.

Do d6: 4=10""+10" +10%"° +10** +8 ¢o chif s6 tan cung 1a 8.



Vay A khong phai 1a s chinh phuong.
Bai 8: Tim chit sd tan cung cua cac s6 sau: (Dé HSG Tan Uyén 2018 - 2019)
a) 572011 b) 931999
Loi giai:
(, ~2011 . A2011 492 3 502
a) Xét 7" tacé: 7 =(7")" .70 =2401"" 343

Suy ra chir s6 tan cing bang 3
Vay s6 57" ¢6 chir sd tAn cung 1a 3

b) Xet 3 tacs: 377 =(3')" .37 =81".27

Suy ra chir s tan cung bang 7

Vay sb 93" ¢6 chir s tn cung 1a 7

Bai 9: (Pé HSG Yeén Lac 2018 - 2019)

a) Tim chit sd tn ciing ctia cac s6 sau: 49°' ;322

b) Chimg t6 rang: 10**"" +8 chia hét cho 72

Loi giai:

a) Do 49 c6 chir sd tan cung 1a 9, khi d6 nang 1én liy bac 1é c6 chit s6 tan cung 12 9

Vay 49°' ¢6 chit s6 tan cung 1a 9

Ta cd 322" =32% ¢4 chir s tan cung 1a 0 nén khi ning 1én lity thira 4 c6 tan cung la chit s6 6.
Vay 322 ¢4 chir s6 tan cung 13 6

b) Vi 10*"" +8 ¢6 tong céc chir s6 chia hét cho 9 nén téng chia hét cho 9

02" +8¢6 3 chir s6 tan cung 1a 008 nén chia hét cho 8

Laico 1
Vay 10" +8 chia hét cho 72.
Bai 10: Cho A=5+5%+...+5° . Tim chir s6 tan cung cta A. (Pé HSG 2017 - 2018)
Loi giai:
Taco: A=5+5"+...+5%

54=5"+5+...+5°+57

Do do: 54— A4=5"-5

57 -5

Suyra: A=

Ta co: 57 ¢6 chit so tan cung 1a 5
Suy ra 57 =5 ¢4 chit s6 tan cung 1a 0

Vay chit s6 tan cing cia A 13 0.



Bai 11: Chimg minh rang: 10*” +8 chia hét cho ca 9 va 2. (Pé HSG Cao Ljc 2020 - 2021)
Loi giai:
a) Ta co: 10" +8=10...000+8 (2002 s6 0) =10...008 (2001 s6 0) c6 8 tan cung nén chia hét cho 2 va tong
cac chit s6 ctia n6 1a: 1+0+...+0+0+8=9 nén chia hét cho 9
Vay 10*” +8 chia hét cho 9 va 2.
Bai 12: Cho B=2+27+2°+..4+2% . Tim chir s6 tan cing cta B . (Pé HSG Luc Ngan 2020 - 2021)
Loi giai:
Tacd: B=2+2"+2°+..42%
2B=27+2 42"+ .+2"
Do d6: 2B—B=2"-2

24 -2

Suyra: B=

Ta co: 2*' ¢6 chir sé tan cung 1a 2.
Suy ra: 2*' =2 ¢6 chir s6 tan cing 1a 0.
Vay chir s6 tan cungcuaBl1a 0.
Bai 13: Tim chit s6 tan cung cua day phép tinh sau: P=2001.2002.2003.2004 +2005.2006.2007.2008.2009 .
(Pé HSG Cao Lc nim 2020 2021)
Loi giai:
Ta goi 2001.2002.2003.2004 1a vé A. Ta s& nhan chit sd tdn cing cua cac thira s6 & vé A lai véi nhau ta
dugc: 1.2.3.4=24 nén vé A c6 chir s6 tan ciing 13 4.
Goi 2005.2006.2007.2008.2009 1a vé B. Ta s& nhéan chit s6 tan cung cua cac thira s6 & vé B lai v6i nhau ta
duoc: 5.6.7.8.9=15120 nén vé B c6 chit sb tan cung la 0.
Vay chit sb tan cing cia P=2001.2002.2003.2004+2005.2006.2007.2008.2009 13 4+0=4.
Bai 14: Tim mot chir sd tan cung ciia: A=3""+2""+3" +2" (neN). (Pé HSG Kon Tum ndam 2020 -
2021)
Loi giai:
Taco: A=3""+2"72+3"+2"
=3".3°+2".27+3"+2"
=3"(3+1)+2" (27 +1)
=3".10+2".5
Ta co: 3".10 ¢6 chir s6 tan cing 13 0.

2".5 ¢6 chir s6 tan cing 14 0.



Vay A c6 chir s tan cing 13 0
Bai 15: Tim hai chit s6 tan cing ctua 2' . (Pé HSG nim 2016 - 2017)
Loi giai:
Taco: 2'°=1024
2" =(2)" =1024" =(1024°)
Ma 1024? ¢6 hai chir s tan cung 1a 76
Suy ra: (1024} c6 hai chit s tan cing 12 76

Vay 2' ¢6 hai chit s6 tan cing 1a 76
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