Khoa Céng nghé théng tin — trwong dai hoc KHTN TPHCM
On thi hoc ki 1 K16

Chuong |
Bai 1.1: cdc ham phu dinh, hoi, tuyén, kéo theo, tuong duwong ménh dé

phudinh := proc (p) #Khai bdao ham
return 1-p;  #Tra vé gid tri
end proc: #K&t thic ham

> phudinh(0), phudinh(1)

1,0

hoi := proc (p, q)

ifp=1and g=1then

return 1;

end if;

return O;
end proc:
> hoi(0, 0), hoi(0, 1), hoi(1, 0), hoi(1, 1)

0,001

tuyen := proc (p, q)
if p=0and g=0then
return O;
end if;
return 1;
end proc:

> tuyen(0, 0), tuyen(0, 1), tuyen(1, 0), tuyen(1, 1)

0,1,1,1

keotheo := proc (p, q)

ifp=1and g=0then

return O;

end if;

return 1;
end proc:

Hoac

keotheo := proc (p, q)
return tuyen(phudinh(p), q);
end proc:

> keotheo(0, 0), keotheo(0, 1), keotheo(1, 0), keotheo(1, 1)

1,1,0,1

tuongduong := proc (p, q)
if p=q then
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return 1;
end if;
return O;
end proc:

> tuongduong(0, 0), tuongduong(0, 1), tuongduong(1, 0), tuongduong(1, 1)

1,0,0,1
Bail.2

chantri := proc ()
localp,q,r, E; #Khai bao bién toan cuc
print(p, q, r, E);
forpin [0, 1] do
forqin|[0, 1] do
forrin [0, 1] do
E := hoi(keotheo(p, q), tuyen(phudinh(qg), hoi(phudinh(q), r)));
print(p, q, r, E);
end do; #Ké&t thuc for
end do;
end do;
end proc:

> chantri():

Bai 1.3

hangdung := proc ()

local p, g, r, E, hd, hs;
hd :=true;

hs := true;

forpin|[0, 1] do

forqin [0, 1] do
forrin [0, 1] do
E := hoi(keotheo(p, g), tuyen(phudinh(q), hoi(phudinh(q), r)));

if E=1then

hs := false;
else

hd := false;
end if
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end do;

end do;
end do;
if hs then

print("Menh de E la hang sai");
elif hd then

print("Menh de E la hang dung");
else

print("Menh de E khong phai hang dung cung khong phai hang sai");
end if;

end proc:

> hangdung()

"Menh de E khong phai hang dung cung khong phai hang sai"

Chuong Il
Bai 2.1: Kiém tra phan t x c6 thudc tap hop A hay khéng

ktthuoc := proc (x, A) #Kiém tra phan tlr x c6 thudc tap hop A hay khong.
local y; #Khai bao bién cuc bd
foryinAdo
if x=y then
print("Phan tu x thuoc A");
return;
end if;
end do;
print("Phan tu x khong thuoc A");
end proc:

> ktthuoc(9, [1, 2, 5,6, 7,3, 1, 4])

"Phan tu x khong thuoc A"

> ktthuoc(5, [1, 2,5, 6,7, 3, 1, 4])
"Phan tu x thuoc A"

Bai 2.2: Ham rut gon mot tap hop
Y twdng: Cho mot tap hop B mdi, véi mdi phan t& x trong A, néu x chua thudc B thi ddy x vao B. K&t qua
la tap hop B.

thuoc := proc (x, A)
local y;
foryinAdo
if x=y then
return true;
end if;
end do;
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return false;

end proc:
rutgon := proc (A)
local B, x;
B:=]; #Kh&i tao B rong
forxinAdo
if not thuoc(x, B) then
B := [op(B), x]; #NE&u x chua thudc B, thi day x vao vi tri cudi cda B
end if
end do;
return B;
end proc:

> rutgon([1, 2, 3, 2, 3])

[1,2,3]
Bai 2.3 (Dé quy) Liét ké cac tap con cua A

lietke := proc (A)

local Ik, B;
B:=[]; #Mang B |a mang chira két qua mang con cta A
Ik := proc (A, i) #La ham dé quy liét ké cac mang con cla A xét tdi phan tlr th i-1
if nops(A) < i then #nops(A) 1a s6 phan tlr cia A
print(B); #Xuat ra mang con B
return;
end if;
Ik(A, i+1); #Goi dé quy, liét ké cac phan tl&r khdng cé chira Ali]
B := [op(B), A[i]]; #Thém A[i] vao mang B
Ik(A, i+1); #Goi dé quy, liét ké cac phan tlr cé chira Ali]
B := subsop(nops(B) = NULL, B); #Xda Al[i] ra khdi B, tra vé trang théi ban dau
end proc;
print("Cac tap con cua tap Ala: ");
Ik(A, 1);

end proc:

> lietke([1, 2, 3, 4, 5]):

"CactapconcuatapAla:"
[l
(5]
(4]
(4, 5]
(3]
(3, 5]
(3, 4]
[3, 4, 5]
[2]
[2, 5]

4
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(2, 4]
[2,4,5]
(2, 3]
[2,3,5]
2,3, 4]
[2,3,4,5]
[1]

(1, 5]
(1, 4]
[1, 4, 5]
[1,3]
[1,3,5]
[1,3,4]
[1,3,4,5]
(1, 2]
[1,2,5]
[1,2,4]
[1,2,4,5]
[1,2,3]
[1,2,3,5]
[1,2,3,4]
[1,2,3,4,5]

Bai 2.4: Kiém tra 2 tap hop con va bang nhau

con := proc (A, B) #Y tudng: A la con B khi moi phan tir cGia A déu thudc B
local x;
forxin Ado
if not thuoc(x, B) then #x thudc A ma khong thudc B thi A khong la con B
return false;
end if;
end do;
return true;
end proc:
bang := proc (A, B) #A =B khi A la con B va nguoc lai
return con(A, B) and con(B, A);
end proc:

A:=[1,2,3,4,5];
B:=[1,2,3,4,5];
if bang(A, B) then

print("A = B");
elif con(A, B) then

print("A con B");
else

print("A khong la con B");
end if:

IIA - BII
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Bai 2.5: Cac ham hop, giao, hiéu gilta 2 tap hop

hop := proc (A, B)
local x, C;
C :=rutgon(A); #Clatdp hop lvu két qud. C= A Hop B
for xin B do
if not thuoc(x, C) then #V&i mbi x thudc B, néu x chua ¢ trong C thi ddy x vao C
C:=[op(C), x]; #DAy x vao vi tri cudi ctia C
end if;
end do;
return C; #Ham tra vé kétqualaC
end proc:

giao := proc (A, B) #Y tudng: V&i mdi x thudc A, néu x thudc B thi cho x vao tap két qua
local x, C;
c=[; #Khoi tao két qua bang rong
forxin Ado
if thuoc(x, B) then
C:=[op(C), x]; #Pay x vao tap hop C
end if;
end do;
C :=rutgon(C); #Rut gon dé tranh phan t& trung nhau
return C; #Tra két qua
end proc:

hieu := proc (A, B) #Y tudng: véi mdi x thudc A ma x khong thudc B, thi cho x vao tap két qua C
local x, C;
C:=[I;
forxinAdo
if thuoc(x, B) = false then
C :=[op(C), xI;
end if;
end do;
C :=rutgon(C);
return C;
end proc:

> hop([1, 2, 3], [3, 2, 5])

(1,2,3,5]
Bai 2.6

E:=[1,2,3,4,5];
A:=[1,3,5];
print("Phan bu cua Ala: ", hieu(E, A));

"PhanbucuaAla:", [2,4]
Bai 2.7

‘ donanh := proc (a)
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local b;
b :=rutgon(a);
if nops(a) = nops(b) then
print("Anh xa do la don anh");
else
print("Anh xa do khong phai la don anh");
end if;
end proc:

> donanh([1, 2, 3, 4, 6]);

"Anh xa do la don anh"

> donanh([1, 2, 1, 10, 3]);

"Anh xa do khong phai la don anh"

songanh := proc (a)
local x, b;
for x to nops(a) do
if not thuoc(x, a) then
print("Day khong phai la song anh");
return;
end if;
end do;
print("Day la song anh");
print("Anh xa nguoc cua no la ");
b :=[seq(0,i=1.. nops(a))];
for x to nops(a) do
b[a[x]] := x
end do;
print(b);
end proc:

> songanh([5, 1, 2, 4, 3]);

"Day la song anh"
"Anh xa nguoccuanola"
[2l 3' 5I 4I 1]

Ikdonanh := proc (n, m)

local |k, A;
A:=[seq(0,i=1..n)];
Ik := proc (fill, i)
local x;
if fill < n-i+1 then
return;
end if;
if n<ithen
print(A);
return;
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end if;
for xto m do
if not (xin A) then

Alil :=x;
Ik(fill-1, i+1);
Ali] :=0;
end if;
end do;
end proc;
Ik(m, 1);
end proc:
Iktoananh := proc (n, m)
local Ik, A;
A:=[seq(0,i=1..n)];
Ik := proc (fill, i)
local x;
if n < fill+i-1 then
return;
end if;
if n<ithen
print(A);
return;
end if;

for x tom do
if xin A then
if fill+i-1 < n then

Alil :=x;
Ik(fill, i+1);
Alil:=0
end if;
else
Alil :=x;
Ik(fill-1, i+1);
Alil:=0
end if;
end do;
end proc;
Ik(m, 1);
end proc:

n:=3:

m :=3:

print("Nhung don anh X vao Y");
Ikdonanh(n, m):

print("Nhung toan anh X vao Y");
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|ktoananh(n, m):

"Nhung don anh X vao Y"
[1, 2, 3]
[1, 3, 2]
(2,1, 3]
[2,3,1]
3, 1, 2]
[3,2,1]

"Nhung toan anh X vao Y"
(1,2, 3]

(1,3, 2]
(2,1, 3]
[2,3,1]
(3,1, 2]
(3,2,1]

Chuong Il
Bai 3.1 Viét chuong trinh liét ké hét tit cac hoan vi cla tap hop {1,2,3,...n} v&
Input: n>0 va Output la danh sach cac hoan vicua {1,2,...,n}

NextHoanVi := proc (Y) #Y tudng: Cac ban tim doc thém thuat toadn sinh hoan vi dé hiéu rd
local i, j, X;
X:=Y; #Bi€n tam X:=Y, vi maple khong cho thay ddi gia tri tham tri
i:=nops(X);  #i=n, nops(X) la s& phan tir cla X
while 1 < i and X[i] <= X[i-1] do #Tim doan gidm dan dai nhat
i:=i-1;
end do;
ifi<=1then #D3 dén hodn vi cudi cung thi thoat
return false;
end if;
j == nops(X);
whilei<jand X[j] < X[i-1]do  #Tim phan t{r dau tién sao cho X[j] > X[i-1]
i=i1
end do;
X[i-11, X[j] := X(jl, X[i-1]; #D6i chd X[j] va X[i-1]
j :== nops(X); #Lat doantlri->n
whilei<jdo
X[i], X[j] == X1, X[il;
i:=i+l;
j=i1
end do;
return X; #Trd vé cau hinh ké tiép
end proc:

Hoanvi := proc (n)
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local X;
X:=[seq(i,i=1..n)]; #Khdi tao X 1a hoan vi dau tién [1,2,3,..,n]
while X <> false do #Khi nao con sinh duoc thi con lam
print(X); #In hoan vj
X := NextHoanVi(X); #Tao ra hoan vi ké tiép
end do;
end proc:

> Hoanvi(4);

[1,2,3,4]
[1,2,4,3]
[1,3,2,4]
[1,3,4,2]
[1,4,2,3]
[1,4,3,2]
[2,1,3,4]
[2,1,4,3]
[2,3,1,4]
[2,3,4,1]
[2,4,1,3]
[2,4,3,1]
[3,1,2,4]
[3,1,4,2]
[3,2,1,4]
[3,2,4,1]
[3,4,1, 2]
[3,4,2,1]
[4,1,2,3]
[4,1,3,2]
[4,2,1, 3]
[4,2,3,1]
[4,3,1,2]
[4,3,2,1]

Bai 2. Viét chuong trinh liét ké hét tat cac chinh hop chap k cta tap hop {1,2,3,...n} Vi
Input: n>0 va k<=n Output la danh sach cac chinh hop (Khéng theo thir tu tir dién)

NextToHop := proc (Y, m) #Tham khao thuat todn sinh t8 hop

local i, j, X, n;

X:=Y;

n:=m;

i := nops(X);

while 0 < i and X[i] = n do
i:=i1;
n:=n-1;

end do;

ifi=0then
return false;

10
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end if;

X[i] := X[i]+1;

for i from i+1 to nops(X) do
X[i] := X[i-1]+1;

end do;
return X;

end proc:

Chinhhop := proc (n, k) #Y tudng: Sinh cac t6 hop roi hodn vi cac t6 hop
local X, Y;

Y :=[seq(i,i=1..k)];
while Y <> false do
X:=Y;
while X <> false do
print(X);
X := NextHoanVi(X);
end do;
Y := NextToHop(Y, n);
end do;
end proc:

> Chinhhop(5, 3);

[1,2,3]
(1,3, 2]
[2,1,3]
[2,3,1]
(3,1,2]
[3,2,1]
[1,2,4]
[1,4,2]
[2,1,4]
[2,4,1]
[4,1,2]
[4,2,1]
[1,2,5]
(1,5, 2]
[2,1,5]
[2,5,1]
(5,1, 2]
[5,2,1]
(1,3, 4]
[1,4,3]
(3,1, 4]
(3,4,1]
[4,1,3]
[4,3,1]
[1,3,5]

11
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[1,5,3]
(3,1,5]
[3,5,1]
(5,1, 3]
[5,3,1]
[1, 4, 5]
(1,5, 4]
[4,1,5]
[4,5,1]
(5,1, 4]
(5, 4,1]
[2,3,4]
[2,4,3]
(3,2,4]
(3,4,2]
[4,2,3]
(4,3, 2]
[2,3,5]
[2,5,3]
(3,2,5]
(3,5, 2]
(5, 2,3]
(5,3, 2]
[2,4,5]
[2,5,4]
[4,2,5]
(4,5, 2]
(5,2, 4]
(5, 4,2]
[3,4,5]
(3,5, 4]
(4,3, 5]
(4,5, 3]
(5,3, 4]
(5,4, 3]

Bai 2 (Pé quy theo th tu tir dién)

Chinhhop2 := proc (n, k)
local a, lietke;
a:=[seq(0,i=1..k)]; #Khé&i tao mang a gdbm k phan tlr cé gid tri 0
lietke := proc (i) #La ham dé quy dé liét ké chinh hop tai vi tri th i
local j, t;
if k<ithen print(a);  #N&u i>k, [a két thuc cau hinh chinh hop, in két qua, thoat
return;
end if;
forjtondo
if not (j in a) then #NEu j chua thudc a thi gan alil=j
ali] :=j;

12
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lietke(i+1); #Tiép tuc lam & vi tri thir i+1
ali] :=0; #Trd vé trang thai ban dau
end if;
end do;
end proc;
lietke(1);
end proc:

> Chinhhop2(5, 3);

[1,2,3]
[1,2,4]
[1,2,5]
[1,3,2]
(1, 3,4]
[1,3,5]
(1, 4,2]
(1, 4, 3]
(1, 4,5]
[1,5,2]
(1,5, 3]
(1,5, 4]
[2,1,3]
(2,1, 4]
[2,1,5]
[2,3,1]
[2,3,4]
[2,3,5]
[2,4,1]
[2,4,3]
[2,4,5]
[2,5,1]
[2,5,3]
[2,5,4]
[3,1,2]
[3,1,4]
[3,1,5]
[3,2,1]
(3,2,4]
[3,2,5]
(3,4,1]
(3,4,2]
(3,4,5]
[3,5,1]
(3,5, 2]
(3,5, 4]
[4,1,2]
[4,1,3]

13
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[4,1,5]
[4,2,1]
(4,2, 3]
[4,2,5]
[4,3,1]
[4,3,2]
(4,3, 5]
[4,5,1]
(4,5, 2]
[4,5, 3]
[5,1,2]
(5,1, 3]
(5,1, 4]
[5,2,1]
[5,2,3]
(5,2, 4]
[5,3,1]
(5,3, 2]
(5,3, 4]
[5,4,1]
[5,4,2]
(5,4, 3]

Bai 3. Viét chuong trinh tinh nghiém nguyén khéng am cla phuong trinh x_1+..+x_k=n vai
Input: n va k Ouput la danh sach cac bo nghiém

NextNghiem := proc (Y)
locali, j, X, t;
X:=Y;
i := nops(X)-1;
while 0 < i and X[i] = 0 do #Tim vi tri cé thé con giam duwoc, nhung khong phai vi tri cudi
i:=i-1;
end do;
ifi <= 0then
return false;
end if;
X[i] := X[i]-1; #Gidm vi tri xudng
t := X[nops(X)]+1; #Do téng = n, nén t phai bang vi tri cudi cdng 1
X[nops(X)] := 0; #DGi chd vij tri cudi va i+1
X[i+1] :=t;
return X;
end proc:

Nghiem := proc (n, k)

local Y;
Y:=[seq(0,i=1..k)];
Y[1] :=n; #Khai tao cau hinh cudi la (n,0,0,...)
while Y <> false do
print(Y); #In ra két qua

14

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Khoa Céng nghé théng tin — trwong dai hoc KHTN TPHCM
On thi hoc ki 1 K16

Y := NextNghiem(Y);  #Tim c&u hinh ti€p theo
end do;
end proc;

Bai 4. Viét chuong trinh liét ké hét tat cc chudi bit cd d6 dai n va chira dung k bit 1 vdi
Input: n>0 va k<=n Output |a danh sach cac chudi bit.

Chuoibit := proc (n, k) #Y twdng: Sinh t6 hop 13 k vi tri trong chudi bit bang 1
local X, x, i;
X:=[seq(i,i=1..k)];
while X <> false do
x:=[seq(0,i=1..n)];
foritokdo
x[X[i]] == 1; #Gan bit tai vi tri X[i] bang 1
end do;
print(cat(op(x)));
X := NextToHop(X, n);
end do;
end proc:

> Chuoibit(6, 3);

111000
110100
110010
110001
101100
101010
101001
100110
100101
100011
011100
011010
011001
010110
010101
010011
001110
001101
001011
000111

Chuong IV
Bai 4.1: Cho n 13 s6 nguyén duong. Viét chuong trinh tinh phan tir f_n cla day Fibonacci

fibonacci := proc (n)
local a, b, ¢, i;
a:=1;

15
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b:=1;

if n =1 then
return a;

end if;

if n =2 then
return b;

end if;

for i from 3 ton do
c:=a+b;
a:=b;
b:=c

end do;

return c;

end proc:

> fibonacci(1000);

43466557686937456435688527675040625802564660517371780402481729089536555417949051894
03879840079255169295922593080322634775209689623239873322471161642996440906533187938
298969649928516003704476137795166849228875

Bai 4.2: Xét bai toan thap Ha Noi, gdm 3 coc A, B, C va n dTa & coc A. Hay viét chuong
trinh liét ké cac budc di chuyén tir coc A sang coc C

thaphn := proc (n, x, y, z)
if n =0 then
return;
end if;
thaphn(n-1, x, z, y);
print(cat("Di chuyentu", x, " sang ", z));
thaphn(n-1, v, x, z);
end proc:

> thaphn(3, "A", "B“, “C");

"Di chuyen tu A sang C"
"Di chuyen tu A sang B"
"Di chuyen tu C sang B"
"Di chuyen tu A sang C"
"Di chuyen tu B sang A"
"Di chuyen tu B sang C"
"Di chuyen tu A sang C"

Bai 4.3: Cho hé thirc dé quy x_n =a x_(n-1)+ b x_(n-2), v&i a, b thudc R va diéu kién dau
a 0=CO0Ovaa 1=C 1.Tinha k

tinhhtdq := proc (a, b, CO, C1, k)
localx, vy, z, i;
if k = 0 then return CO; end if;
if k = 1 then return C1; end if;
x:=C0;y:=Cl,;
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forifrom 2 to k do
z := a*y+b*x;
X:=Yy;
Y=z
end do;
return z;
end proc:

> tinhhtdq(1.4, .25, 0, 1, 100);

1.211398130 10%°
Bai 4.4: Cho hé thirc dé quy f(n) =a f(n/m) + b, f(1) = cvdia, b, c thudc Rvamla sb
nguyén duong. Hay viét chuong trinh tinh f(m2k) vai k 1a s nguyén duong.

tinhf := proc (a, b, c, k)
local f, i;
if k = 0 then return c; end if;
f:=c
foritokdo
f := f*a+b;
end do;
return f;
end proc;

> tinhf(5, 2, 19, 199);

24269759583658452657861849809742484538301983458012551819094354797679825452737995420
6173848101902831061321696992649776802863925695419311523437

Chuong VvV

Bai 5.1. Cho nva b |4 hai s6 nguyén duong I8n hon 1. H3y viét chuong trinh dé tim biéu
dién cla ntheocosd b

chuyencosob := proc (n, b)

local x, m;

m:=n; #m 13 bién tam cda n

x:=[]; #x 13 mang két qua, khdi tao bang rong

while 0 < m do
x := [irem(m, b), op(x)]; #1ay m mod b, dua vao vj tri dau tién cda mang x
m :=iquo(m, b) #ganm=mdivb

end do;

return x; #x 1a mang két qua

end proc:

> chuyencosob(16, 2);

[1,0,0,0,0]
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Bai 5.2 Cho n va m duaoc biéu dién dudi dang co sb b. Hay viét chuong trinh tinh tong va
tich va biéu dién ching dudi dang co sd b

chuyenthanhso := proc (n, b) #Chuyén mot s6 & co s6 b vé hé thap phan
local i, x;
x:=0;
for i to nops(n) do
X :=x*b+nli];
end do;
end proc:

> chuyenthanhso([1, 2, 3, 4, 5], 6);

1865

tong := proc (n, m, b)

return chuyencosob(chuyenthanhso(n, b)+chuyenthanhso(m, b), b);
end proc;
tich := proc (n, m, b)

return chuyencosob(chuyenthanhso(n, b)*chuyenthanhso(m, b), b);
end proc;

> tong([1,0,1,1,1],[1,1,0,1,1,0],2);
[1,0,0,1,1,0,1]
> tich([1, 1,0,1,0],[0, 1, 1,0, 0], 2);

[1,0,0,1,1,1,0,0,0]
Bai 5.3 Cho b, ¢ 1a s6 nguyén duong I8n hon 1 va mot biéu dién n theo ca s b. Hay viét
chuong trinh d@é tim biéu dién cda n theo co sé c.

chuyencoso := proc (b, c, n)
return chuyencosob(chuyenthanhso(n, b), c);
end proc;

> chuyencoso(8, 10, [5, 2, 4, 1]);

[2I 7’ 2’ 1]
Bai 5.4 Cho a, b |3 hai s6 nguyén duong. Viét chuong trinh dé tinh udc chung 1&n nhat cla
a va b theo thuat toan Euclid

ucln := proc (a, b)
local x, v, t;
X:=a;y:=b;
while y <> 0 do
t:=irem(x, y);

XI=y,

y:==t
end do;
return x;
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end proc:

> ucln(9, 6);

3

Bai 5.5 Cho a, b |3 hai s tu nhién. Goi d=(a,b), hdy viét chuvong trinh dé tim m,n sao cho d
=ma+nb

timmn := proc (a, b) #Tham khao y twdng thuat toan Euclide mé rong
local x,y,t, m,n,u,v, p, q;
x:=a;y:=b;
m:=1;,n:=0;
u:=0;v:=1;

whiley <>0do
q:=iquo(x, y);
t:=x-y*q;

end do;
return m, n;
end proc;

> timmn(17, 3);

-1,6

19

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

