VNU-HUS MAT3302: Toén rgi rac GV: Phan Thj Ha Duong (ly thuyét)

Bai tap tuan 5
03/11/2025 GV: Hoang Anh Ddc (bai tap)

(1) Danh sach bai tap méi tuan c6 6 https://hoanganhduc.github.io/teaching/V
NU-HUS/2025/winter/MAT3302/.

(2) Tham gia Google Classroom (https://classroom.google.com/c/0DAwMzkxNzA30
TEy?cjc=y6rexxh5) dé biét cach tinh diém thuong xuyén qua viéc lén bang va diém
danh.

(3) Cac bai tap danh dau sao (x) c6 thé can thsi gian suy nghi lau hon.

Bai tap 1. (a) C6 bao nhiéu nghiém ctia phuong trinh z1 + x2 + 23 = 13 v6i 21, z9, 23 1a
cac sO nguyén khong am va x; < 67

(b) Tim s6 nghiém ctia phuong trinh x1 + z2 + 23 + x4 = 17, v6i x; 1a céc s6 nguyén khong
am sao cho x1 < 3, o <4, 23 <5, g4 <8.

Bai tap 2. (a) Tim cong thic truy hoi cho s6 chudi bit do dai n chita hai chit s6 0 lien
tiép.

(b) Diéu kién ban dau la gi?

(c¢) C6 bao nhiéu chudi bit do dai 7 chita hai chit s6 0 lien tiép?

Bai tap 3. (a) Tim cong thiic truy hoi cho s6 chudi bit do dai n chita ba chit s6 0 lien tiép.
(b) Diéu kién ban dau la gi?

(c) C6 bao nhiéu chudi bit do dai 7 chita ba chit s6 0 lien tiép?

Bai tap 4. (a) Tim cong thtc truy hoi cho s6 cach pht kin hoan toan mot ban ¢d 2 x n

bing cac vien domino 1 x 2. (Ggi y: Xét rieng cac phi trong d6 6 & goc trén ben
phai duge phii béi mot domino nam ngang va cac phii trong d6 6 d6 duge phtit bdi mot
domino nam doc.)

(b) Diéu kién ban dau cho cong thiic truy hoi ¢ phan (a) la gi?
(c) C6 bao nhiéu cach phtt kin hoan toan mot ban ¢d 2 x 17 bang domino 1 x 27?

Bai tap 5 (x). (a) Tim cong thic truy hoi cho s6 chudi bit do dai n chia chudi 01.
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(b) Diéu kién ban dau la gi?
(c) C6 bao nhiéu chudi bit do dai 7 chia chudi 017

Bai tap 6. Giai cdc quan hé truy hoi sau cung véi diéu kién ban dau da cho.

an = —4an—1 —4ap—2 (M >2),a0=0, a; =1.

(f) ap =4an—2 (n>2), ap =0, a; =4.

(g) an = an4,2 (n>2),ap=1, a; =0.

(h) ap =ap—1 +6an,—2 (n>2), ap =3, a; =6.
(i) ap =Tapn—1 —10a,—2 (0 >2), ap =2, a3 = 1.
(j) an =6an—1 —8an—2 (n>2), ap =4, a; = 10.
(k) ap =2ap—1 —ap—2 (n>2),a0=4, a; =1.
(1) apn=apn—2 (n>2), ap=05, ap =—1.
(m) ap = —6an,—1 —9an—2 (n>2), ag =3, ag = —3.
(n) ap+2 = —4apy1 +5a, (n>0), ap =2, a3 =8.
(o) an =3an—1—3an—2+an—3+1 (n>3), a0=2, a1 =4, az =8.
(p) an =3ap—1—3an—2+an—3 (n>3),a0=2, a1 =2, ag =4.

Bai tap 7. Mot mo hinh cho s6 lugng tom htim bt duge méi nam duya trén gia thiét rang
s6 tom htim bat dude trong mot nam bang trung binh cong ctia sd bat duge trong hai nam
trude do.

(a) Tim cong thitc truy hoi cho day {L,}, trong d6 L, 1a s6 tom hum bat duge 6 nam n,
theo gia thiét ctia mo hinh nay.

(b) Tim L, néu nam 1 bat dugc 100000 con va nam 2 bat duge 300 000 con.
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Bai tap 8. Mot khoan tien $100 000 duge giii vao quy dau tu vao dau mot nam. Vao ngay
cudi cling ctia mdi nam c6 hai khodn ¢d titc duge tra. Khoan cd tiic thit nhat bing 20% sb
tién c6 trong tai khoan trong nam dé. Khoan co titc thit hai bing 45% s6 tién c6 trong tai
khoén ctia nam trudc.

(a) Tim cong thitc truy hoi cho day {P,}, trong d6 P, la sb tién trong tai khodn vao cudi
n nam néu khong rit tién bao gio.
(b) Sau m nam, trong tai khoan c6 bao nhiéu tién néu khong rut tien?
Bai tap 9. Chiing minh ring cac s6 Fibonacci thdéa man cong thic truy hoi
frn=5fn-a+3fns  (n=5,6,7,...),

kem diéu kién ban dau fo =0, fi =1, fo =1, f3 =2, f4 = 3. St dung cong thitc truy hoi
nay dé chitng minh ring fs, chia hét cho 5 véi moi n = 1,2,3,.. ..

Bai tap 10 (). Giai cac quan hé truy hoi sau:

CL2

(a) an, = v6iag =1, a3 = 2.

Gnp—2

() an = ad_ja%_, véi ag =2, a1 = 2.

Bai tap 11. (a) Mot cau dé phd bién vao cubi thé ky XIX do nha toan hoc Phap Edouard
Lucas phéat minh, goi 13 Thap Ha Noi (Towers of Hanoi Puzzle), gom ba coc gén trén
mot bang ciing véi cac dia c6 kich thuée khac nhau. Ban dau cac dia nay duge dit trén
coc thit nhét theo thit tu kich thudc, dia 16n nhat & day. Luat choi cho phép di chuyén
titng dia mot tit coc nay sang coc khac mién la khong bao gio dit mot dia 1én trén mot
dia nhé hon. Muc tiéu la chuyén tat ca cac dia sang coc thit hai theo thit tu kich thudc,
dia 16n nhét & day. Goi H,, 1a s6 budc can thiét dé giai bai toan Thap Ha Nai véi n dia.
(1) Tim cong thic truy hoi cho H,.

(2) Gidi cong thitc truy hdi d6 dé tim cong thitc tudng minh cho H,,.

(b) (x) Gia stt trong bai toan Thap Ha Noi, muc tiéu ctia chiing ta la chuyén tat ci n dia

tit coc 1 sang coc 3, nhung khong duge di chuyén dia truc tiép giita coc 1 va coc 3.

MBai 1an di chuyén mot dia phai 1a mot thao téc cé lien quan dén coc 2. Nhu thusng ¢,
khong duge dat mot dia lén trén mot dia nhéd hon.

(1) Tim cong thiic truy hdi cho s6 bude can thiét dé gidi bai todn v6i n dia dudi rang
budc nay.

(2) Giai cong thiic truy hoi d6 dé tim cong thiic tudng minh cho sé budc can thiét véi
n dia.
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(3) C6 bao nhiéu céch sip xép khac nhau ciia n dia trén ba coc sao cho khong c6 dia
nao nam trén dia nhé hon?

Bai tap 12. (a) Tim nghiém ctia quan hé truy hoi a,, = 2a,_1 + 2" véi diéu kién ban dau
a; = 4.

(b) Tim nghiém ctia quan hé truy hoi a,, = 2a,,—1 + 3" vé6i diéu kien ban dau a; = 5.
(c¢) Tim nghiém ctia quan hé truy hoi a,, = —5a,—1 —6a,—2+42-4™ véi a; = 56 va az = 278.
(d) Tim tat ci cac nghiém ctia quan hé truy hoi
an = 5ap_1 — 6ap_o + 2™ + 3".
(Ggi y: Tim mot nghiém rieng dang gn2™ + pin + pa, v6i ¢, p1, p2 1a cac hing sb.)
(e) Tim nghiém ctia quan hé truy hoi a, = 2a,_1 + 3 - 2".
(f) Tim tat ca cic nghiém ctia quan hé truy hoi

ap, = 4an—1 —4ap—2 + (n+ 1)2".

(g) Tim tat ca cac nghiém cta quan hé truy hoi
an = Tap_1 — 16a,_o + 12a,_3 + n4™,
v6i dieu kien ban dau ag = —2, a1 = 0, as = 5.
Bai tap 13 (). Giai hé quan hé truy hoi dong thoi
4 = 3an_1 + 2bp_1,
bn = ap—1 + 2b,—1.
v6i dieu kien ban dau ag = 1, by = 2.

Bai tap 14. Tim cong thitc tuong minh cho ham sinh (generating function) cia ting day
sau. (D41 véi méi day, chon ddy rd rang nhat phit hgp véi cac s6 hang ban dau dugc liet
ke.)

(a) 0,2,2,2,2,2,2,0,0,0,0,0,...
(b) 0,0,0,1,1,1,1,1,1,...
(¢c) 0,1,0,0,1,0,0,1,0,0,1, ...
)

(d) 2,4,8,16,32,64, 128,256, .

@ (o) (1) <><>
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(f) 2,-2,2,-2,2,-2,2, -2, ...
1,1,0,1,1,1,1,1,1,1, ...

0,0,0,1,2,3,4, ...
-1,-1,-1,-1,-1,-1,-1,0,0,0,0,0,0,. ..

)
)
)

(j) 1,3,9,27,81,243,729, ...
) 0,0,3,—-3,3,-3,3,-3,...
)

1,2,1,1,1,1,1,1,1,...

(m) <g>,2<z>,22<g),...,27(;>,0,0,0,0,...

(n) —3,3,-3,3,-3,3,...
(0) 0,1,-2,4, 8,16, 32,64, ...
(p) 1,0,1,0,1,0,1,0,...
Bai tap 15. Tim hé s6

(a) citia 2" trong khai trién ctia (1 — x) 2

(b) clia 2" trong khai trién ctia (1 +z)™4

. 1

(c) cha z" trong khai trién cia (1_—1_2;,)5

Bai tap 16. Stt dung ham sinh dé dém s6 nghiém nguyeén khong am ciia
T+ x0+23 =11 voi 0 <z <2, 20 >0, z3 >0.

Bai tap 17. (a) St dung ham sinh dé xac dinh s6 cach khac nhau phan phat 10 qua bong
gidng nhau cho 4 tré em sao cho mdi tré nhan it nhat 2 qua boéng.

(b) Stt dung ham sinh dé xac dinh s6 cach khac nhau phan phat 12 mo hinh tro choi giéng
nhau cho 5 tré em sao cho mdi tré nhan nhiéu nhat 3 mé hinh.

(c) St dung ham sinh dé xac dinh s6 cach khac nhau phan phat 15 thi nhoéi bong giéng
nhau cho 6 tré em sao cho mdi tré nhan it nhat 1 nhung khong qua 3 thi.

(d) S dung ham sinh dé x4c dinh s6 cach phan phat 25 chiéc donut gidng nhau cho boén si
quan canh sat sao cho méi sT quan nhan it nhat 3 chiéc nhung khong qua 7 chiéc.

Bai tap 18. (a) St dung ham sinh dé gidi phuong trinh truy hoi ay = 7ag_; v6i didu kien
ban dau ag = 5.
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(b) St dung ham sinh dé gidi phuong trinh truy hoi ax = 3a,_1 + 2 v6i didu kien ban dau
apg = 1.

(c) Sit dung ham sinh dé gidi phuong trinh truy hoi ax = 3ag_; + 4%~ véi diéu kien ban
dau ag = 1.

(d) S dung ham sinh dé gidi phuong trinh truy hoi ax = 5a,_1 — 6ax_2 vdi cac dicu kien
ban dau ag = 6, a; = 30.

(e) (%) Stt dung ham sinh dé tim cong thitc tuong minh cho day Fibonacci.

(f) (%) St dung ham sinh dé gidi quan hé truy hoi ap = ar_1 + 2ax_2 + 2k véi diéu kién
ban dau ag = 4, a; = 12.

Bai tap 19. Cho n > 0. C6 bao nhiéu cach dé bé n qua vao mot tii théa man cac rang
buodc sau?

Céac qué chi thudc bon loai: tao, chudi, cam, le.

S6 Iugng téo phai 1a s6 chén.

S6 luong chudi phai 1 boi s6 ciia 5.

e Co6 nhiéu nhat 4 qui cam.

e Co6 nhiéu nhat 1 qua le.

Tai ligu

[1] Kenneth H. Rosen, Discrete Mathematics and Its Applications, 8th edition, McGraw-
Hill, 2018.

[2] Liben-Nowell, David, Connecting Discrete Mathematics and Computer Science, 2nd
edition, Cambridge University Press, 2022.
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