Nguoi giai : TRUGNG HUYNH NHAT VINH
Lop 10 chuyén Quang Ngai

Tim tat ca cc cip s6 nguyén khong &m (m, n) théa man phuong trinh:
m? +(3-2""m+2(3" 2" +1) =0.
Giai
Tacé m’+(3-2"")m+2(3"-2"+1)=0
e Ta xét cac truong hop cian
+) n=0, n=1, n=2 khong thdéa man
+)n=3 =m=5m=38
+) n=4 khong thdéa man
+) =5 =>m=8m=53
e Ta chirng minh v&1 n>6 phuong trinh khong c¢6 nghiém nguyén duong. That
vay
batt=m+1, taco
(t-1)"+(3-2"")(t-1)+2(3"-2°+1)=0
St +(1-2")t+23" =0 < (2" -1)-t* =2.3" (*¥)
=tlaudccua2.3". Dit n=p+qvéi 0<p,q<n=t=23vt=3"
2.3 (2" 1) (23) =23, t=2.3"
Tu (*), ta co ,
(2 -1)-(3) =2.3"t=3

2" -1=3"+2.3%1=2.3"
==

2" _1=23"4+3"t=3"
Vay ca hai trudng hop cua t ta déu c6
2" —1=3"+2.3" (**)v6i 0<p,g<n;p+q=n=6

nd 2(n4) 2(n+1)

FP<2"™=83 <3 3 P<—73

= =

q n+l _ % @ 2(n+1)
2.3"<2"=28%3<23 g< 3

Ma p+g=n=p,q > n;Z = n;2 <p,q< 2(n3+1) (1)

n-2

bit k=min{p,q}. T (1) taco k> man>6=k>1

Tir (**) ta thay 3 +2.3913 = 2" —1:3"

Do k>1= 2" -1=0(mod9)

Mat khac orde(2)=6 nén 2"* -1=0(mod9) <> n+1=0(mod6)
=n+1=6hheZ,

Khi do 2™ —1=2%"-1=4%" -1

2™ 1= (4" -1)(4" +4" +1) = (2" -1)(2" +1)(4*" +4" +1)

Ma (42" +4" +1) = (4" ~1)° +3.4" =0(mod3)



Nhung (4h —1)2 +3.4" #0(mod9). Do 2" +1;,2" ~114 hai s6 1é nguyén t6 cing nhau va
c6 hiéu 1a 2 nén (2h —1)(2h +1)§3"‘1 khi mot trong hai s6 d6 chia hét cho 3!

n+1
4) 3 11 3 <y 1< 3 :36:>n—;2—1§ k—1s”%1
<n<ll
Ma n>6;n+1=0(mod6)=V0 li

Vay phuong trinh chi ¢6 nghiém (m,n)=(5;2);(8;2);(8;5);(53;5)



