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

Bai tap tuan 4
02/10/2025 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 chudi nhi phan do dai 10 chia

(i) chinh x4ac bon chit s6 17
(i) nhiéu nhat bén chit s6 17
(iii) it nhat bon chit s6 17
(iv) s6 chit 6 0 va 1 bang nhau?
(b) C6 bao nhiéu chudi nhi phan do dai 12 chuia
(i) chinh x4c ba chit s6 17
(ii) nhiéu nhat ba chit s6 17
(iii) it nhat ba chit s6 17
(iv) s6 chit s6 0 va 1 bang nhau?
(¢) C6 bao nhiéu chudi nhi phan do dai 10 chia

(i) chinh xac ba chit s6 07

(ii) nhiéu chit s6 0 hon chit s6 17
(iii) it nhat bay chit s6 17

(iv) it nhat ba chit s6 17

Bai tap 2. (a) C6 bao nhiéu cach sdp xép 8 ban nam va 5 ban nit thanh mot hang sao
cho khong c6 hai ban nit ding canh nhau? (Ggi y: Dau tién xép cdc ban nam roi xét
cac vi tri c6 thé cho ban nit.)

1-1


https://hoanganhduc.github.io/teaching/VNU-HUS/2025/winter/MAT3302/
https://hoanganhduc.github.io/teaching/VNU-HUS/2025/winter/MAT3302/
https://classroom.google.com/c/ODAwMzkxNzA3OTEy?cjc=y6rexxh5
https://classroom.google.com/c/ODAwMzkxNzA3OTEy?cjc=y6rexxh5

(b) C6 bao nhiéu céch sap xép 10 ban nit v 6 ban nam thanh mot hang sao cho khong ¢
hai ban nam ding canh nhau? (Ggi y: Dau tien xép cac ban nit r6i xét cac vi tri c6
thé cho ban nam.)

(¢) C6 bao nhiéu cach sdp xép 4 ban nam va 5 ban nit thanh mot hang sao cho
(i) tat cd ban nam ding canh nhau?
(ii) tat cd ban nit ding canh nhau?

Bai tap 3. (a) Gié st mot 16p hoc ¢6 10 nam va 15 nit. C6 bao nhiéu cach chon mot ban
can syt gom 6 thanh vién néu ban can sy phai c¢6 s6 nam va nit bing nhau?

(b) Gia stt mot 16p hoc ¢6 10 nam va 15 nit. C6 bao nhiéu cach chon mot ban cén sy gom
6 thanh vién néu ban can sy phai ¢6 nhiéu nit hon nam?

Bai tap 4. Mot sdp xép vong r cia n ngudi (circular r-permutation of n people) 1a cach
xép r trong s6 m ngudi quanh mot ban tron, trong dé hai cach xép duge coi 1a gidng nhau
néu c6 thé thu dugc tit nhau bang phép quay ban.

(a) Tim s6 sip xép vong 3 clia 5 ngudi.
(b) Tim cong thiic cho s6 sdp xép vong r clia n ngudi.

(¢) Tim cong thitc cho s6 cach xép r trong n ngudi quanh mot ban tron, trong dé hai cach
xép dugc coi 1a gidng nhau néu mdi ngudi c6 ciing hai ngudi hang x6m ma khong phan
biét ho ngodi bén trai hay bén phai.

Bai tap 5. Hay dém s6 nghiém nguyén khong am ctia phuong trinh x1 + xo + o3 + 74 +
x5+ w6 =29, v6i 1;, i = 1,...,6, 1a s6 nguyén khong am thoéa méan:

(a) &y >1chomoii=1,...,6;

(b) 21 >1, wa > 2, x3 >3, x4 >4, x5 > 5, x6 > 6;
)

)

T

(c
(d r1 < 8 va xg9 > 8.

Bai tap 6. C6 bao nhiéu nghiém nguyén khong am ctia bat phuong trinh z1 + z9 + 23 <
11, v6i x1, 22, w3 1a cac s6 nguyen khong am? (Ggi y: Gidi thieu bién phu z4 sao cho
1+ 22+ T3+ x4 = 11.)

Bai tap 7. Hiép hoi May tinh Hoa Ky (Association for Computing Machinery - ACM)—
mot hoi chuyen nghiép 16n cho cac nha khoa hoc méy tinh—thudng t6 chitc cac cudc thi
lap trinh cho sinh vién. C4c doi sinh vien danh vai gio dé gidi mot s6 bai toan lap trinh (véi
cac muc do kho khac nhau).
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(a) Gia st tai mot truong dai hoc ¢ ving Trung Tay, c6 141 sinh vién chuyén nganh Khoa
hoc May tinh. Mot doi tham gia cuoc thi lap trinh gom 3 sinh vién. C6 bao nhiéu cach
dé chon mot doi?

(b) Gia stt tai mot cude thi lap trinh, cac doi dude giao 10 bai toan dé cd ging giai. Khi
cudc thi bit dau, mdi thanh vien trong s6 3 thanh vién ctia doi phai chon mot bai dé
suy nghi true. (Nhidu thanh vien c6 thé chon cting mot bai.) C6 bao nhiéu cach dé 3
thanh vien doi lya chon bai dé suy nghi trude?

(c) O hau hét céc cude thi lap trinh, doi duge tinh didm bing s6 bai ho giai ding. Mot doi
c6 thé nop nhiéu 1oi gidi cho cting mot bai. Gia sit mot doi da tinh toan ring ho c6 thoi
gian dé lap trinh va nop 20 lan thit khac nhau cho 10 cau hoéi trong cuoc thi. C6 bao
nhiéu cach khac nhau dé ho phan bd 20 1an nop nay cho 10 bai? (Thit ty nop khong
quan trong.)

Bai tap 8. Trong hoc mdy (machine learning), ta sit dung mot tap dit lieu huan luyen—vi
du mot tap 16n cac cap hinh dnh, chit cdi gdm anh chit viét tay va chit Latinh tuong ting—dé
tinh mot mo hinh dy doan c¢é hiéu qua trén tap di lieu thit méi. Mot nguy co 1a overfitting:
mo hinh c6 thé bi 4nh hudng qui miic bdi cac dac thit ctia dit lisu huan luyén. Mot cach
gidm rii ro 1a cross-validation: chia dit lieu huan luyén thanh nhiéu tap con, roi véi mdi
tap con S huan luyén trén S va kiém tra trén S. Vi du trong ten-fold cross-validation trén
mot tap huan luyén c6 n phan tit, ta chia n phan ti thanh cac tap roi Si,9s,...,S10 sao
cho |S;| = n/10. (Gia thiét n luon chia hét cho 10.)

Hoi: C6 bao nhiéu cach chia mot tap c6 n phan ti thanh 10 tap roi Sq,...,S10 mdi tap co
kich thuéc n/10? (Luu ¥: thi tu cac tap con khong quan trong, ciing nhu thit ty phan ti
trong mdi tap con.)

Bai tap 9. (a) Mot nha xuat ban ¢6 3000 ban sao clia mot cudn séch vé toan roi rac. Co
bao nhiéu cach phan phdéi nhitng ban sao nay vao ba kho hang néu cic ban sao 1a khong
phéan bigt?

(b) C6 bao nhiéu cach phan phdi 6 qua béng khong phan biét vao 9 thung phan biet?
(c) C6 bao nhiéu cach phan phdi 12 qua bong khong phan bigt vao 6 thung phan biet?

(d) C6 bao nhiéu cach phan phdi 12 qua béng phan bigt vao 6 hop phan biet sao cho mdi
hop chita dang hai qua bong?

Bai tap 10. (a) C6 thé tao dugc bao nhiéu xau khac nhau tit cAc chit cii cta ti
MISSISSIPPI, stt dung tat ci cac chit cai?

(b) C6 thé tao dugc bao nhiéu xau khac nhau tir cac chit cai cia tit ABRACADABRA, sit dung
tat ca cac chit cai?

(c) C6 thé tao dugc bao nhiéu xau khac nhau tit cac chit cai ctia tit AARDVARK, st dung tat
c& cac chit cai, néu ba chit A phai ditng lién nhau?
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Bai tap 11 (). Trong bai nay, ta dém s6 duong di trén mit phang zy tit goc toa do (0,0)
dén diém (m,n) v6i m,n > 0 sao cho mdi bude la dich phai mot don vi hodc dich len mot
don vi (khong duge phép di trai hay xuéng). Vi du sau minh hoa hai duong di tur (0,0) dén
(5,3):

(0,0)

Duong A: 00000111 DPuong B: 01001001

(a) Chiing minh ring méi duong di nhu mo ta c6 thé duge biéu dién bing mot xau bit gom
m chit 6 0 va n chit s6 1, trong dé chit s6 0 biéu dién mot bude sang phai mot don vi
va chit s6 1 biéu dién mot bude lén mot don vi. Tt d6 suy ra s6 duong di tit (0,0) dén

(m,n) 1a ( m:” )

(b) Sit dung cau (a) dé ching minh ring < Z > = < . ﬁ i > véi moi 86 nguyen k thoa
0 <k <n. (Ggiy: Xét s6 duong di tir (0,0) dén (n — k, k) va tu (0,0) dén (k,n —k).)

Tai ligu
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