DAI HOC KHOA HQC TU NHIEN HA NOI PE KIEM TRA GIUA KY

KHOA TOAN-CO-TIN Mobn: Toan rdi rac (MAT3500, He 2023-2024)
(Dé gom 4 cau/4 trang) Thai gian: 50 phit

Dién cac thong tin vé Ho Tén, M4 Sinh Vién, Lép trudc khi bat dau lam bai.

Trinh bay 1i gidi vao cic khoang tréng sau dé bai. Stt dung méit sau néu thiéu khoang
tréng.

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

Diém bai kiém tra nay chiém 20% tong s6 diém ctia mon hoc.

Ho va Tén:

Ma Sinh Vién: Loép:

Cau: 1 2 3 4 Téng
Diém t6i da: 2 2 3 3 10
Diém:

1. Cho cac ménh dé p, ¢, va r.
(a) (1 diém) Ching minh ring cac ménh dé (p — r) A (¢ — r) va (pV ¢) — 7 la tuong duong logic.
(b) (1 diém) Chitng minh ring cdc ménh dé (p A q) — 7 va p — (¢ — ) 1a tuong duong logic.

Loi giai:
(a) Ta co
p—=r)A(g—r)=(pVr)A(-gVT) p—q=-pVgq
=(-pA-g)Vr Luat phan phdi
=-(pVvq Vr Luat De Morgan
=(Vqg) —r pP—=g="pVy
(b) Ta c6
(pAg)—=r=-(pAg)Vr p—qg=-pVg
=(-pV-g)Vr Luat De Morgan
=-pV(-qVr) Luat két hgp
=p—(—qVr) p—qg=-pVq
=p—=(g—r) p—=>q="pVgq
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2. (a) (1 diém) Hay cho vi du vé cAc ham f va g théa man diéu kién f o g 1a song anh nhung f khong
la don anh va g khong la toan anh.

(b) (1 diém) Tim cac tap hop A, B thda man hai diéu kien sau

A={3,|B[}, (1)
B ={1,]4],|Bl}. (2)

Lai giai:

(a) Viduy, ta dinh nghia cdc ham f va g nhu hinh sau

(b) Chu y réng 1 < |A| <2val1l<|B|<3.

Trudce tién, ta xét truong hop |A| = 1. Tu |4| =1 va (1), ta c6 |B| = 3. Tt |A] =1 va (2),
ta ¢ |B| < 2. Day 1a mot mau thuan. Do d6, |A] = 2.

T |Al =2va(1),taco |B| # 3,nghialal < |B| < 2. Tu|A| =2va(2),tacé B={1,2,|B|},
nghia la |B| > 2. Do d6, |B| = 2.

Tom lai, ta c6 A = {3,2} va B = {1,2,2} = {1,2}.
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3. (3 diém) Day Fibonacci {f,} dugc cho bdi he thitc truy hdi f, = fr_1 + fn_2 (n > 2) va diéu kien
ban dau fo = 0 va f; = 1. S& dung phuong phap quy nap, ching minh ring véi moi n > 1,

Lai giai: Ta chiing minh (3) ding v6i moi n > 1 bang quy nap.

e Budc cd sd: Ta ching minh véi n = 1, (3) dung.

That vay, véi n = 1, (3) tuong duong véi f2 = fife. Do fi = fao=1,tacé f2 = fifo= 1.
Do d6, (3) dung.

e Budc quy nap: Gia si v6i s6 nguyén k£ > 1 nao do6, (3) dung v6i n = k, nghia la
2+ f2+-+ 2 = fufr+1. Ta ching minh (3) ding véi n = k + 1, nghia la ching minh
B4+ A+ fi + figr = frr1fere. That vay, ta c6

o+l + R+ fig = fefer + fin Gia thiét quy nap
= fr+1(fx + frs1)
= fr+1frto- Dinh nghia day Fibonacci

Theo nguyén Iy quy nap, ta c6 didu phai chitng minh.
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4. (3 diém) St dung phuong phap quy nap yéu, hdy chiing minh ring v6i moi sé nguyén n > 6, ton
tai a,b € N sao cho n = 2a + 7b. (Chti y: Chitng minh bing quy nap manh ciing dudc chiap nhan,
nhung sé chi dugc tinh t6i da 2 diém.)

Lai giai: Ta ching minh phat biéu P(n) := “ton tai a,b € N sao cho n = 2a + 7b” bing quy
nap yéu.

e Budc co s3: Ta ching minh P(6) dung. That vay, 6 =2-3+7-0.

e Budéc quy nap: Gia stt P(k) ding vdi sé nguyén k > 6 ndo d6, nghia 13 ton tai a,b € N
thoéa man k = 2a + 7b. Ta chiing minh P(k+ 1) dting, nghia la chitng minh ton tai ¢,d € N
théa méan k + 1 = 2¢ + 7d.

Tur gia thiét quy nap, tacé k+1=2a+ 70+ 1=2(a—3)+7(b+1).
Véi a > 3, P(k+ 1) ding, do ta c6 thé chon c=a—-3eNvad=b+1€N.

V6i0<a<2,do6<k=2a+7<4+TbvabeN,tacéb>1, hayb—1¢€ N. Ta ciing
c6k+1=2a+7b+1=2(a+4)+7(b—1). Suy ra P(k + 1) ding, do ta c6 thé chon
c=a+4cNvad=b-1cN

Theo nguyén 1y quy nap, ta ¢6 diéu phai chitng minh.

Cht y: Mot phuong an khéac dé chitng minh P(k) — P(k + 1) 1a nhu sau:
Tu gia thiét quy nap, ta c6 k+1=2(a+4) +7(b—1).

Véi b > 1, P(k+ 1) ding do ta c¢6 thé chonc=a+4€Nvad=b—1€N.

V6ib=0,do6 <k=2a+Tb=2a,tac6a>3, haya—3€N. Tacingco k+1=2a+7b+1=
2(a —3)+7-1. Suy ra P(k + 1) ding, do ta c6 thé chonc=a—-3 € Nvad=1€N.




