DAI HOC KHOA HQC TU NHIEN HA NOI PE KIEM TRA THUONG XUYEN 2

KHOA TOAN-CO-TIN Mon: Toan rgi rac (MAT3500 2, 2022-2023)
(Dé gom 1 cau/1 trang) Thoi gian: 30 phut

e Trinh bay 15i gidi vao cac khodng tréng sau dé bai. St dung miit sau néu thiéu khoang
tréng.

e Khong sit dung tai lieu. Khong trao ddi, ban bac khi lam bai.

Ho va Tén:
Ma Sinh Vién: Lop:
Cau: 1 Téng
Diém t6i da: 10 10
Diém:
1. Cho cac s6 nguyén duong mq,ms, ..., m, thoa man m; > 2 va ged(m;,m;) = 1 v6i moi i # j va

1 <14,j <n véi sé nguyén n > 2 ndo dé. Bing cach st dung cac goi ¥ dudi day, chitng minh ring

néu a =b (mod m;) véi moi 1 <4 <mn, thia=b (mod m) véi m = mims...m,.

(a) (5 diém) Chitng minh phat biéu cho n = 2.
(b) (2 diém) Ching minh ring ged(m;, m/m;) =1 véi moi i, 1 <i < n.
(¢) (3 diém) Chitng minh phét biéu v6i moi n > 2.

(a)

Loi giai:

Gia sit cac s6 nguyen duong mq, mo théa man mq,mg > 2 va ged(my, mg) = 1. Ta chiing
minh néu a = b (mod my) vd a =b (mod my) thia =b (mod myms). Do a =b (mod my),
ton tai ky € Zsao cho a—b = kymi. Doa =b (mod my), ton tai ks € Z sao cho a—b = koma.
Tu Dinh 1y Bézout, ton tai s,¢ € Z sao cho ged(my, m2) =1 = smq + tms. Ta c6

a—b=km

= kymi(smq + tms)

= (k1mq)(smq) + (kimq)(tms)
(kamg)(smyq) + (kimq)(tms)
mima(kos + kit).

Do d6, a =b (mod myms).

Ta stt dung phuong phap phén chitng. Gid st ton taii € {1,2,...,n} sao cho ged(m;, m/m;) =
d > 1. Goi p > 1 la mot wéc nguyén t6 ciia d. Theo dinh nghia, p | (m/m;), do do

p | mimg...mi_1miy1...my,. Do d6, ton tai j € {1,2,...,n} — {i} théa man p | m;. Do
p | m; va p | mj, p la mot uéc chung clia m; va m;. Thém vao d6, p > 1 = ged(m;, m;).
Diéu nay mau thuin véi dinh nghia u6c chung 16n nhat. Do d6, v6i moi i € {1,2,...,n},

ged(mg, m/m;) = 1.




(c) Gid stt a =b (mod m;) v6i moi i théoa man 1 < i < n véi s6 nguyén n > 2 nao do, trong do
m; > 2 va ged(my,m;) = 1 v6i moi i # j vi 1 < 4,5 < n. Ta ching minh phat biéu P(n)
sau ding v6i moi n > 2 bang phuong phap quy nap.

a=b (mod m), trong d6 m =mims...my,.

e Budc cd sé: P(2) dung do (a).

e Budc quy nap: Gia sit P(k) dung v6i s6 nguyen k > 2 nao dé. Ta ching minh P(k+1)
dang. That vay, tit gid thiét quy nap, ta c6 a = b (mod myms ... my). Theo gid thiét, ta
ciing c6 a = b (mod myy1). Thém vao do, tit phan (b), ta c6 ged(myr1, mima ... my) =

1. Ap dung phan (a), ta c6 a = b (mod myms ... mgmyi1), nghia 1a P(k+ 1) dang.




