PE KIEM TRA GIUA KY

DAI HOC KHOA HOC TU NHIEN HA NOI Mon: Toén rdi rac
KHOA TOAN-CO-TIN (MAT3500 2, Hoc ky 1, 2024-2025)
(Dé gom 4 cau/j trang) Thai gian: 50 phut

e Dién cac thong tin vé Ho Ten, Ma Sinh Vién, Lép trude khi bat dau lam bai.

Trinh bay 18i giai vio cac khodng trong sau dé bai. St dung miit sau néu thiéu khoang
trong.

e Khong st dung tai lieu. Khong trao déi, ban bac khi lam bai.

Diem bai kiém tra nay chiém 20% tong s6 diem ctia mon hoc.

Ho va Ten:

Ma Sinh Vién: Lép:
Cau: 1 2 3 4 Tong
Diém t6i da: 2 3 3 2 10
Diém:

1. (a) (1 diém) Cho cic ménh dé p, ¢, v r. Hai ménh dé p — (=g — r) vi p — (=g A 1) c6 tuong
duong 1ogic khong? Vi sao?
(b) (1 diém) Cho céc tap hop A, B, va C. Cac tap hop A — (BN C) va (A— B)U (A - C) c6 bing
nhau hay khong? Vi sao?

Loi giai:
a al ménh dée da cho khoéng tuong duong logic. Vidy, v6ip=q=7r =T, ta co:
Hai h dé da cho kh d logic. Vi d O T 6
p—=(qo>r)=T>FT->T)=T->T=T

p—(gAr)=T—=(=TAT)=F

(b) Hai tap hgp A — (BN C) va (A — B) U (A — C) bing nhau. C6 thé chitng minh béng cach
st dung bang tinh thudc nhu sau.

A[B|C|BNC | A-BNCO)|[A-B|A-C|(A-B)U(A—C)
111 1 1 0 0 0 0
1 1 0 0 1 0 1 1
110 1 0 1 1 0 1
17010 0 1 1 1 1
ol 11| 1 0 0 0 0
of1]o0o] o 0 0 0 0
001 0 0 0 0 0
01010 0 0 0 0 0
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Do céc gia tri tuong ung ¢ mo6i hang ctia cac cot A — (BN C) va (A — B)U (A — C) trong
bang déu bing nhau, suy ra hai tap hop ciing bing nhau.
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2. (3 diém) Cho day {a,} dugdc dinh nghia mot cach dé quy nhu sau: a1 = 2, az = 9, a, = 2a,_1 +
3an—o (n > 3). Stt dung nguyen ly quy nap manh, hdy chiing minh a,, < 3™ véi moi s6 nguyén n > 1.

Lai giai: Goi P(n) la phét biéu a,, < 3". Ta chitng minh P(n) ding v6i moi s6 nguyén n > 1
bang quy nap manh.

e Budc cd sé: Ta chitng minh P(1) va P(2) ding. That vay,

ap=2<3"'=3 P(1) ding
as=9<32=9 P(2) ding

e Budc quy nap: Gia st P(j) dung v6i moi j théa méan 1 < j < k, trong dé k > 2 1a mot
s6 nguyén duong nao d6. Nghia la, véi 1 < j < k, ta ¢6 a; < 37. Ta chiing minh P(k + 1)
ding, nghia 13 chitng minh a4 < 3*T!. That vay, ta c6

k41 = 2a + 3ak—1 Dok+1>3
<2.384+3.3%1 Dok > 2, gid thiét quy nap cho ta P(k) va P(k — 1) ding
= 3h L,

Theo nguyén 1y quy nap manh, ta c6 diéu phai ching minh.
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3. (3 diém) Cho S 1a tap cac cap sip thit tu cac s6 nguyén duge dinh nghia bing dé quy nhu sau

e Budc ca sd: (0,0) € S
e Budc dé quy: Néu (a,b) € S, thi (a+2,b+3)€Sva(a+3,0+2)e S

St dung quy nap theo cau tric dé chitng minh a + b chia hét cho 5 véi moi (a,b) € S.

Lai gidi: Goi P la tinh chat sau: a + b chia hét cho 5. Ta chiing minh P ding véi moi (a,b) € S
bing quy nap theo cau triic.

e Budc cd sé: Ta chitng minh (0,0) théa man tinh chadt P. That vay, ta c¢6 0+ 0 = 0 luon
chia hét cho 5.

e Budc quy nap: Gia sit (a,b) € S théa méan tinh chat P, nghia 14 a + b chia hét cho 5.
Ta ching minh (a + 2,0+ 3) va (a + 3,b+ 2) ciing théa méan tinh chat P. That vay, véi
cap (a+2,b+3),tacé (a+2)+ (b+3) = (a+b) +5. Do a+ b chia hét cho 5, ta c6
(a + b) + 5 cling chia hét cho 5, va do d6 cdp (a + 2,b+ 3) théa méan tinh chat P. Tuong
tu, cip (a + 3,b+ 2) cling théa man tinh chat P.

Theo nguyén Iy quy nap theo cau tric, ta c6 diéu phai chiing minh.
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4. (2 diém) Chiing minh rang phuong trinh z* + y* = 100 khong c6 nghiém nguyén duong, nghia la,
khong ton tai cap (z,y) € Z* x Z* thda man x* + y* = 100.

Loi giai: T 2* < 100, ta c6 22 < 10, suy ra < /10 ~ 3.16. Do x € Z*, ta c6 1 < x < 3.
Tuong tu, ta ciing c6 1 <y < 3. Xét tat ca cac trudng hgp cb thé xay ra:

= T P
111 2
112 17
113 82
211 17
2|2 32
2|3 97
311 82
312 97
313 162

Tit bang trén, ta thay khong c6 truong hgp nao théa man z* +y* = 100. Do d6, ta c6 diéu phai
chiing minh.




