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: | 3 2 3 2 10
Diém:

1. Cho cac ménh dé p, q, r, V& s.
(a) (1 diém) Ching minh ring cac ménh dé (p — ¢) A (p — r) va p — (¢ Ar) la tuong duong logic.
(b) (1 diém) Ching minh ring ménh dé (p — ¢q) A (¢ — ) = (p — r) 12 mot hing ding.

(c) (1 diém) Chitng minh ring cic ménh dé (p — q) — (r — s) va (p = r) — (¢ — s) khong tuong
duong logic.

Loi giai:
(a) Ta co

p—=aNpP—=r)=(EpVgA(mpVr) p—=qg=-pVgq

=((=pV@ A-p)V((-pVaq)AT) Luat phan phéi

=-pV((-pVq)AT) Luat hap thu

=(-pV(=pVg)A(=pVr) Luat phan phéi

=((=pV-p) V@) A(=pVT) Luat két hop

=(pVaA(pVr) Luat liy dang

=-pV(gAT) Luat phan phéi

=p—(qAT) p—qg=-pVgq

(b) Ta xay dung bang chan tri cho ménh dé (p — ¢) A (¢ — ) = (p — r) nhu sau.
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T bang chan tri, ménh dé (p — ¢) A (g — ) — (p — r) 1a mot hing ding.

(c) Ngoai cach lap bang chan tri, c6 thé Iy luan nhu sau. Chi y 1a ménh dé p — ¢ chi sai khi
p =T va ¢ = F. D& chiing minh hai ménh dé (p — ¢) — (r = s) va (p = 7) = (¢ — )
khong tuwong duong logic, ta can chon cac gia tri chan 1y cho p, g, 7, s sao cho mot ménh dé
dtng va ménh dé kia sai.

e Dé mot trong hai ménh dé da cho la sai, ta c6 thé chon sao chop = q¢=p = r =T
va sau d6 chon sao cho ¢ — s v& r — s ¢6 gia tri chan 1y khac nhau. Don gidn nhét 13
chon p =F.

e Tiép theo, ta mudn chon sao cho ¢ — s v 7 — s ¢6 gia tri chan 1y khac nhau. Nhu
vay, gi4 tri clia ¢ va r phai khac nhau. Nghia la néu ¢ = T thi r = F va néu ¢ = F thi
r=T.

e Thém vao d6, do it nhat mot trong hai ménh dé g — s vi r — s phai c6 gia tri chan
Iy 1& F, bat budc ta phai chon s = F.

Tém lai, c6 thé chon p=s=F visaudéchon ¢g=T,r =F hodicg=Fvar=T.
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2. (2 diém) St dung phuong phap quy nap, hiy chitng minh ring 23" — 1 chia hét cho 7 v6i moi n € N.

Lai gidi: Goi P(n) 1a vi tit “23" — 1 chia hét cho 7. Ta chiitng minh Vn P(n) béng phuong phap
quy nap.

e Budc co s6: Ta chitng minh P(0) ding. That vay, véin =0, ta c6 23" —1=2—-1=0
chia hét cho 7.

e Buéc quy nap: Gia sit P(k) ding véi k € N nao d6, nghia la 23 — 1 chia hét cho 7. Ta
chting minh P(k + 1) dang, nghia la ching minh 23*+1) — 1 chia hét cho 7. That vay, theo
gia thiét quy nap, 2°* — 1 chia hét cho 7. Do d6, 23(*+1) — 1 = 23(23% — 1) + 7 ciing chia
hét cho 7.

Bing phuong phap quy nap, ta da ching minh 23" — 1 chia hét cho 7 véi moi n € N.
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3. (3 diém) St dung phuong phap quy nap yéu, hdy ching minh ring v6i moi s6 nguyén n > 14, ton
tai a,b € N sao cho n = 3a + 8b. (Chti y: Chitng minh biing quy nap manh ciing dudc chiap nhan,
nhung sé chi dugc tinh t6i da 2 diém.)

Lai giai: Ta chiing minh phat biéu P(n) := “ton tai a,b € N sao cho n = 3a + 8b” bing quy
nap manh.

e Budc cd s3: Ta chitng minh P(14) dung. That vay, 14 =3-2+ 8- 1.

e Budc quy nap: Gia sit v6i s6 nguyén k > 14 nao d6, P(k) ding, nghia la ton tai a,b € N
sao cho k = 3a + 8b. Ta chitng minh P(k + 1) dtng, nghia 14 ching minh ton tai ¢,d € N
sao cho k+1 = 3c+ 8&d.

Tur gia thiét quy nap, tacé6 k+1=3a+8b+1=3(a+3)+8(b—1).
Véi b > 1, P(k + 1) ding, do ta c6 thé chonc=a+3€Nvad=b—-1€N,

V6ib=0,do14<k=3a+8 =3avaacN,tacoa>5 Tacingcok+1=3a+1=
3(a—5)+8-2. Suy ra P(k+1) ding, do ta c6 thé chonc=a—-5€ Nvad=2¢cN.

Theo nguyén 1y quy nap yéu, véi moi s6 nguyén n > 14, ton tai a,b € N sao cho n = 3a + 8b.
Chi y: Mot phuong an khéac dé chiing minh P(k) — P(k + 1) 1a nhu sau:

Tu gia thiét quy nap, ta c6 k+1=3a+8v+1=3(a—5) +8(b+ 2).

Véi a > 5, P(k+1) ding, do ta c6 thé chonc=a—-5€Nvad=b+2¢€N.

V6i0<a<4,dol4<k=3a+8<12+8 vabe N, tacob>1, hay b—1 € N. Ta cing cb
k+1=3a+8+1=3(a+3)+8(b—1). Suy ra P(k+1) ding, do ta c6 thé chon c =a+3 € N
vad=b—1€N.
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4. (2 diém) Tim cong thitc tudng minh ciia tong sau cho moi s6 nguyén n > 1.

i=1
Loi giai:
Cach 1: Véimoin > 1, tacb
1 2 3 n
h=gitymtat T (2)
1 1 2 -1 P .
ST = ?+273+...+”27n+% Nhan hai vé ciia (2) véi 1/2 (3)
1 1 1 1 n 2
shhi=gitmtmt o Lay (2) - (3) (4)
1 1 1 1 n . PR ”
-7, = w Tt T ot e e Nhan hai vé cta (4) v6i 1/2 (5)
1 1 n 1 n L
ZTn =51 T gntl  ontl + ont2 Lay (4) - (5) (6)
1 2n42-—n
1 n+2
2 P
T, =2— ”2“: . Nhan hai vé ciia (8) véi 4 (9)

Cach 2: Day {T,} dugc xac dinh béi hé thitc truy hdi T, = T),,_1 + 2% (n > 2) va diéu kién
ban dau T} = 1/2.
Heé thic T, = T,_1 + 2% (n > 2) (%) 1a mot he thic truy hdi tuyén tinh khong thuan

nhét bac mot véi he s6 hiang va c6 he thiic thuan nhat tuong tng 1a T), = T),—1 (%*).
Hé thiic thuan nhéat (xx) c6 da thic dic trung 1a r — 1. Da thiic nay ¢6 nghiem duy
nhét 7 = 1. Do d6, nghiem cita (x%) c6 dang T.") = ¢ - 1" = ¢, véi c la hiing s6 nao
do.

Tacon/(2") =(1-n+0)-(1/2)". Do 1/2 khong 1a nghiém dic trung cta (%*), mot
nghiem rieng T\” clia (x) ¢6 dang T\") = (pon+p1)(1/2)" (n > 1). Do T\”) 1a nghiem
clia (%), ta ¢

pon+p1_ po(n—1)+p; L

n 2n71 27
pon+pi _ 2(po(n—1)+p1)+n
AT on

& pon 4+ p1 = 2pon — 2pg + 2p1 + 1
& (po+ 1)n + (p1 — 2po) = 0.

n—2
Suy rapp+1 = 0 vap; —2pg = 0, nghia la py = —1 va p; = —2. Do d6, TT(LP) = 7;771
—n—2
Moi nghieém ciia (*) ¢6 dang T, = T\M + TP = ¢ 4 T;n (n > 1). Ta ciing c6
-1-2 1 n+2

lec—l—i:i.Suyrac:Q.Dodé,Tn:Q— v6i moi n > 1.

21 on




