VAN DUNG MANG PANH DAU TRONG VIEC GIANG DAY
MON KY THUAT LAP TRINH

I. THUC TRANG

Moén K5 thuat Lap trinh 1a mén hoc tich hop nam trong khéi kién thirc co so cia
nganh Coéng nghé thong tin. Bén canh viéc cung cap cac kién thirc co ban vé ngdn ngir 1ap
trinh C/C++ va k¥ nang 14p trinh co ban thi mot muc tiéu quan trong khong thé thiéu dugc
1a phai rén luyén cho HS-SV kha ning tu duy thuit toan va chon lua giai thuat t6i vu dé
giai quyét cac bai toan lap trinh.

Thuc té cho thdy nhiéu GV quan niém 1a bac trung cap va cao dang thi chi can day
SV biét 1ap trinh nén khéng chi ¥ rén luyén cho HS-SV kha ning tu duy thuat toan hay
thoi quen cai tién hay t6i uu chuong trinh. Trong khi cac yéu to nay rat can thiét doi véi
cac 1ap trinh vién chuyén nghiép. Chinh vi thé ma hau hét cac ky thi vé lap trinh hién nay
déu chu yéu tap trung vao kha nang tu duy thuat todn va t6i wu chuong trinh. Ngay ca cac
cong ty khi tuyén dung lap trinh vién dic biét 1a 1ap trinh vién backend ciing thudng c6

bai test du tién 1 dé kiém tra kha ning tu duy thuit toan cta tng vién.

I1. NOI DUNG SANG KIEN

Pé rén luyén kha niang tu duy thut toan cho HS-SV khong nhat thiét phai st dung
cac bai tap phtic tip phirc tap ma can bat du tir nhitng bai tp don gian hay cac vi du trong
bai giang. Quan trong 1a GV can y thic day cho HS-SV céach tu duy dé tim ra thuét toan
cling nhu y thirc cai tién va toi wu thuat toan.

Theo kinh nghiém cta tac gia, v6i d6i tuong HS-SV bac Trung cip va Cao dang cia
Truong thi mot trong cac k¥ thuat tdi wu thuat toan ma GV co thé st dung va 16ng nghép

trong bai giang mon K§ Thuat Lap trinh 1a k¥ thuat dung “mang danh diu”.



1. Giéi thiéu ky thuat dung mang danh diu

- Ky thut ding mang danh dau 12 mot trong cac k§ thuat gidp téi uvu chuong trinh don gian
va hiéu qua nén dugc xem la mot ki thuat can phai biét ddi vai cac 1ap trinh vién backend
chuyén nghiép va thuong dugc sir dung trong cac cuoc thi lap trinh 16n nhu Ky thi Lap
trinh SV quéc té ICM/ICPC, Olympic Tin hoc SV Toan qudc hay céc cudc thi tuyén chon
lap trinh vién cua céc cong ty cong nghé lon.

- N6i dung cta k¥ thuat dung mang danh diu 1a dung mot mang dé danh diu/ghi nhan lai
céc s6/gia tri can luu trit, tinh todn trong lap trinh nham giam thoi gian xtr 1y cia chuong
trinh hoac giam bo nho can st dung.

- Do y tudng cua ki thuat dung mang danh ddu kha don gian nén rat pht hop dé GV 1ong
ghép trong qua trinh giang day moén K¥ thuat Lap trinh dic biét 1a doi v6i bac cao dang va
trung cép.

2. Cac truwong hop vin dung mang danh dau hiéu qua va bai tip minh hoa

Trong mon K¥ thuat Lap trinh, ¢6 thé van dung k¥ thuat ding mang déanh dau trong cac
bai tap & cac chuong sau:

- Chuong 5: Mang va chudi

- Chuong 7: Kiéu dir liéu do nguoi dung dinh nghia

Theo kinh nghiém cia tac gia, trong khuén kho moén K thuat Lap trinh thi c4c trudng hop
van dung k¥ thuat ding mang danh dau rat hiéu qua, gitp giam thao tac xu 1y tinh toan hay
tiét kiém bd nhd trong 1ap trinh 13 :

TRUONG HQP 1: Kiém tra nguwoi dung nhap diy sé nguyén khong tring nhau.

Bai tap 1: Viét chuong trinh cho phép ngudi ding nhap n sé nguyén khdng &m nho hon
100 khéng trang nhau (Néu nguoi dung nhap trang thi yéu cau nhap lai).

Cach thong thwong:

- Luu tirng s6 nguoi ding nhap vao mang a gém n phan tir



- Vi mdi sb a[i] duoc nhap thi duyét tir ddu mang dé kiém tra xem sé nay c6 tring

véi cac sb tir a[0] dén a[i-1] khong ? Néu tring thi yéu cau ngudi ding nhap lai.

Céch duing mang danh dau:

- Tao mang a c6 100 phan ti ban dau gém toan s 0.
- Vi mdi sé x dugc nhap thi kiém tra néu a[x]#0 thi yéu cau nguoi ding nhap lai,

nguoc lai tang a[x] 1én 1.

So sanh 2 giai thuat:

Cach théng thuwong Céach dung mang danh dau

Phai sir dung 2 vong lap long nhau (lap

. Chi sir dung 1 vong lap ( 13p n 1an
n(n+1)/2 lan) : 9lap (fap )

D0 phirc tap tinh todn 1a O(n?) Do phuc tap tinh toan 1 O(n)

TRUONG HQP 2: Sip xép diy s nguyén
Bai tap 2: Sap xép diy s6 nguyén khong am ao, ai,....,an1 ting dan véi n<10°, a[i] <1000.

Trong chwong trinh mén Ky thudt Ldp trinh SV chwa dwoc hoc cdc gidi thudt sdp xép nén
V6i cdc bai tdp ma khi thie hién can phdi sdp xép day so thi thuong GV sé day cho SV ham
sdp xép don gian theo phwong phdp doi ché truc tiép (Interchange Sort) ¢é do phire tap
O(n?) hodc sir dung ham sort() cé san trong C c6 dg phite tap O(nlogn).

Cach thong thwong:

- Luu trir ddy s6 nguyén vao mang a t6i da 10° phan ti.

Néu dé mé réng cho n I6n hon, vi du n=10° thi cdch ndy sé phd san vi khéng thé khai

bao mang
- Dung ham sdp xép trén mang a.

Gidi thudt sdp xép nhanh nhat c6 dé phire tap O(nlogn).



Céch duing mang danh dau:

- Khoi tao mang a ¢ 1000 phan tir ban dau bang 0.

- Panh dau cac gia tri trong day s6 nguyén vao a theo chi sé cia mang bang céch: véi

mdi s6 x duoc nhap thi ting a[x] 1én 1.

Viduday:2,4,3,1,4,... s¢ dugc luu trir nhu sau:

i |0 |1 |2 |3 |4 |.. |1000
afij[o0 |1 |1 |1 |2

- Khi d6 chi can doc céac vi tri co a[i]>0 ta duoc day tang dan: 1,2,3,4,4

Néu a[i]<0 van ding dwoc cach ndy nhwng phdi tinh tién vi tri luu triv

So sanh 2 giai thuat:

Cach théng thuwong Céch dung mang danh dau
Phai ding mang c6 100.000 phan tix Chi dung mang c6 1.000 phan tu
Phai str dung ham sap xép Khong can st dung ham sap xép
D¢ phtic tap tinh todn 1a O(nlogn) Do phuc tap tinh toan 1 O(n)

TRUONG HQP 3: Tinh toan lién quan dén s6 1an xuét hién ciia cac sé nguyén trong

day so

Bai tap 3: Cho day n s6 nguyén khong &m nho hon 100 (n<10°). Xuat ra s6 lan xuat hién

cua tirng sé nguyén trong day so.

Cach thong thwong:

- Luu trit diy s6 nguyén vao mang a toi da 10.000 phan tu.

- Dung ham sdp xép trén mang a.



- Duyét mang da sap xep va dé dém so lan xuat hién cta tirng s0 nguyén trong mang

va xuat két qua.

Céch duing mang danh dau:

- Tao mang a c6 100 phan tir ban dau gém toan s6 0
- Panh dau cac gia tri trong day s6 nguyén vao a theo chi sé cia mang bang céach: véi

mdi s6 x dugc nhp thi ting a[x] I1én 1.
- Duyét mang a dé xuat ra a[i] 1a s lan xuét hién cta sd nguyén c6 gia tri i.

So sanh 2 giai thuat:

Cach thong thwong Céch dung mang danh dau
Phai dung mang c6 100.000 phan ti Chi dung mang c6 100 phan tu
Phai sir dung ham sap xép Khong can sir dung ham sap xép

Phai dém so lan xuat hién cua tung s6 | Khong can dém so lan xuat hién cua tung

nguyeén s6 nguyén

D¢ phtrc tap tinh todn 1a O(nlogn) Do phuc tap tinh toan 1a O(n)

Mgt sé bai tdp Khac lién quan dén sé lan xudt hign cia cac sé nguyén cd thé ap dung

cach lam twong tw nhw bai tap 3:
- Tim s xuét hién nhiéu nhat trong day so.
- Tim s nguyén khong xuat hién trong day so.

- Bém xem c6 bao nhiéu sé nguyén khac nhau.

TRUONG HQP 4: Van dung mang danh diu dé tiét kiém b nhé luu trir.

Bai tap 4: (Mé phong dé thi khdi khong chuyén ky thi Olympic Tin hoc SV Toan quéc
nim 2005) Cho ma tran kich thuéc n x n (10 <n < 700) véi mdi 6 (1Y) (1 <1, J <n) co gia



trj 0 hodc 1. Pém sb hinh vudng kich thudc n x n (1 < n <40) ma tat ca cac gia tri trong

hinh vudng déu phai khac 0.

Vi du trong ma tran sau v6i n=6, k=2 ta dém duoc 7 hinh vudng

Cach thong thwong:

- Luu trr ma trdn vao mang 2 chiéu a.

- Duyét tirng phan tir cia ma tran, vdi moi phan tir duong kiém tra xem c6 ton tai hinh

vuong kxk bat dau tir diém nay hay khong ?
Cdch nay sé phd san néu sé n 1én hon, vi dy n>=800.
Code chuong trinh

int main ()
{
FILE *fl,*f2;
fl=fopen ("DULIEU.INP","r");
f2=fopen ("DULIEU.OUT","w") ;
int a[700][700],n,k,KQ0=0,1i,7,x,vy;
fscanf (£1, "%d%d", &n, &k) ;
for (i=0;i<n;i++)
{
for (3j=0;3<n;j++)
fscanf (£f1,"%d",&ali][J]);
}

for (i=0;i<n;i++)
{
for (3=0; j<n; j++)



for (x=0; x<k; x++)
{
for (y=0; y<k;y++)
if(ali+x][J+y]1==0)
break;
if (y<k) break;
}
1f (x==k) KQ++;
}
}
fprintf (£2,"%d",KQ) ;
fclose (fl) ;
fclose (£2);
return 0;

}

Cich dung ming danh diu:

- Poc timg phan tir ctia ma tran va xt 1y ludn trong qua trinh doc ma khéng can luu
trir ma tran.

- Dung mang 1 chiéu a dé danh dau va luu gia tri tinh toan trung gian.

- Vi mdi dong dir liéu ding bién dem dé dém xem c6 bao nhiéu s 1 lién tuc nhau.

Néu tai vi tri i ma dem > K thi tidng a[i] 1én 1 don vi va kiém tra : néu a[i]>=k thi ting

bién KQ dém s hinh vudng 1én 1, nguoc lai cho a[i]=0.
Code chuong trinh:

int main ()
{
FILE *fl,*f2;
fl=fopen ("DULIEU.INP","xr");
f2=fopen ("KETQUA.OUT", "w") ;
int a[800]={0},n,k,dem,KQ0=0,t,1i,];
fscanf (f1, "%d%d", &n, &k) ;
for (i=0;i<n;i++)
{
dem=0;
for (3=0;j<n;j++)
{
fscanf (£1,"%d", &t) ;
if(t>0) demt++;
else dem=0;



if(a[j]>=k) KQ++;
}
else a[j]1=0;
}

}
fprintf (£2,"%d",KQ) ;
fclose (fl) ;
fclose (f£2);
return 0;

}

Vi du: Bang sau mo ta gia tri cia mang a sau khi doc dir li¢u cua tung dong

Dong | a[0] a[1] a[2] a[3] a[4] a[5]
0 0 0 1 0 0 1
(d=0) (d=1) (d=2) (d=0) (d=1) (d=2)
1 0 1 2 1 1 0
(d=1) (d=2) (d=3, KQ=1) (d=3) (d=4) (d=0)
2 0 2 0 0 2 0
(d=1) | (d=2, KQ=2) (d=0) (d=1) (d=2, KQ=3) | (d=0)
3 0 0 1 1 3 0
(d=0) (d=1) (d=2) (d=3) (d=4, KQ=4) | (d=0)
4 0 0 2 2 0 0
(d=0) (d=1) (d=2, KQ=5) | (d=3, KQ=6) (d=0) (d=0)
5 0 0 0 3 0 0
(d=0) (d=0) (d=1) (d=2, KQ=7) (d=0) (d=0)




So sanh 2 giai thuat:

Cach théng thuong

Céch ding mang danh dau

Dung mang 2 chiéu véi 700x700 phan tir

(Néu sé n Ién thi khong khai bao dugc do
day bo nhé)

Chi ding mang mét chiéu véi 700 phan tir

Dung 4 vong lip 1ong nhau dé dém sé hinh

vuong

Chi dung 2 vong lap long nhau dé dém sb

hinh vuéng

D0 phirc tap tinh todn 1a O(n?xk?) = O(n?)

D6 phire tap tinh toan 1a O(n?)

3. Van dung méng danh dau trong viéc 1ap trinh céc cho troi va bai toan mang tinh

thuc té

Bai tap 5: Viét chuong trinh Trd choi S6 s6 Vietlott (bai tap chuwong 5)

Viét chuong trinh cho ngudi choi dodn 6 s6 trong pham vi tir 1 dén 45. Sau d6 chuong

trinh s& sinh 6 s6 ngau nhién trong pham vi 1 dén 45.

Néu nguoi choi doan dung ca 6 s6: Xuat thong bao “Ban da trang 12 ty dong”

Néu ngudi choi doan dang 5 s6: Xuat thong bao “Ban di trang 10 triéu dong”

Néu nguoi choi dodn diing 4 sé: Xuat thong bao “Ban da tring 300 ngan dong”

Néu ngudi choi doan ding 3 s6: Xuat thong bao “Ban da trang 30 ngan dong”

Néu ngudi choi doan dung it hon 3 sb: Xuat thdng bao sb con sé doan dung va “Chic ban

may man lan sau”.




CHUONG TRINH XO SO VIETLOTT
Moi ban chon 6 so tu 1 den 45

So thu 1: 7

So thu 2: 2

So thu 3: 15

So thu 4: 30

So thu 5: 42

So thu 6: 21

Day so ban chon: 2 7 15 21 30 42

Ban doan trung 2 so. Chuc ban may man lan sau!

Chuwong trinh gém c4c phan sau:

- Cho ngudi choi chon 6 s6, kiém tra néu sé chon sau tring vai s6 da chon thi yéu cau.

chon s6 khac.

- Cho hé thong sinh s6 ngau nhién 6 sb, kiém tra néu sb sinh sau triing voi sb da sinh trude
thi sinh sé khéc.

- Xuét day sé da chon cua nguoi dung va day sé tring giai theo tht ty ting dan.
- Pém xem nguoi dung dodn triing bao nhiéu sb va xuat két qua.

Cach thong thwong:

vold HoanVi (int &a, int &b)
{
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}

int t=a;
a=b;
b=t;

void SapXep (int a[], int n)

{

}

for (int 1=0;i<n-1;i++)
for (int j=i+1;j<n;j++)
if (afil>alj])
HoanVi (alil,al3jl);

int main ()

{

int al[6],b[6],1i,],dem=0;
printf ("\t\t\tCHUONG TRINH XO SO VIETLOTT\n");
printf ("\t\t\tMoi ban chon 6 so tu 1 den 45:\n");

for (i=0;i<6;i++)
{
printf ("So thu %
scanf ("%d", &a[i]
for (J=0;j<i;j++
if (al[il==al]j]) break;
if (3<illalil<l|lal[il>45) i--;

4

d: ",i+1);
) .
)

}

srand( (int) time (0)) ;
for (i=0;1<6;i++)
{
b[il=rand () %45+1;
for (3=0;3<i;j++)
if (b[i]l==b[j]) break;
if (j<i) i--;
}

SapXep(a, 6);
SapXep (b, 6) ;

printf ("\n-———----"-"""""""""""""""-
printf ("Day so ban chon:\t");
for (i1i=0;1<6;i++)

printf ("sd\t",al[i]);

printf ("\n----—--------"--"--""-"""""""""""""""
printf ("\nKet gqua xo so:");
for (i=0;1<6;1i++)
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}

printf ("$d\t",b[i]);
for (i=0;i<6;i++)
for (3=0;3<6;3++)
if (alil==bl[j])
{
dem++; break;

}

printf ("\nBan doan trung %d so. ", dem);
switch (dem)

{

case 6:printf ("Chuc mung ban trung 12 ty dong !™); break;
case 5S:printf ("Chuc mung ban trung 10 trieu dong !M);
break;
case 4:printf ("Chuc mung ban trung 300 ngan dong !");
break;
case 3:printf ("Chuc mung ban trung 30 ngan dong !"); break;
default:printf ("Chuc ban may man lan sau !");
}
getch () ;

return 0;

Cédldﬁnglnﬁngdénhdﬁu:

int main ()

{

int a[46]={0},b[46]={0},1,],dem=0, x;
printf ("\t\t\tCHUONG TRINH XO SO VIETLOTT\n");
printf ("\t\t\tMoi ban chon 6 so tu 1 den 45:\n");
for (i=0;i<6;i++)
{
printf ("So thu %d: ",i+1);
scanf ("%d", &x) ;
if (alx]||Ix<1l]||x>45)
i--;
else
alx]=1;
}
srand( (int) time (0)) ;
for (i1i=0;1i<6;1i++)
{
x=rand () %$45+1;
if (a[x]==2)
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alxl=2;
}
printf("\n-—-----"-""""""""- \n") ;
printf ("Day so ban chon:\t");
for (1=1;1i<46;1i++)

if (a[i]==1)

printf ("sd\t",1);

printf ("\n--—-------————————— \n") ;
printf ("\nKet qua xo so:\t\t");
for (i=1,;1i<46;i++)

if (a[i]==2)

printf ("sd\t",1);

printf ("\nBan doan trung %d so. ", dem);
switch (dem)
{

case 6:printf ("Chuc mung ban trung 12 ty dong !™); break;

case 5:printf ("Chuc mung ban trung 10 trieu dong !");

break;
case 4:printf ("Chuc mung ban trung 300 ngan dong !");
break;
case 3:printf ("Chuc mung ban trung 30 ngan dong !"); break;

default:printf ("Chuc ban may man lan sau

}
getch();
return 0;

}

So sanh 2 giai thuat:

1) ;

Cach thong thudng

Céch dung mang danh dau

Dung 2 mang a,b

Chi can dung 1 mang a

Dung 2 vong lap long nhau dé nhap/sinh so

va kiém tra so tring.

Chi dung 1 vong lap dé nhap/sinh s6 va

kiém tra tring.

Phai sap xép 2 mang a, b.

Khoéng can sap xép mang.

Dung 2 vong lip 1ong nhau dé dém s

trdng.

Khong can sir dung thém vong lap dé dém

s trung.

Do phuc tap tinh toan la O(n?).

Do phuc tap tinh toan 1a O(n).
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Bai tap 6: (Bai 2, Pé thi Olympic Tin hoc Sinh vién Toan quéc, khéi Pai hoc chuyén tin

nam 2010)

Mot bii b xe nhan trong xe trong vong mot thang. Mai xe s& dugc gan mot sb hiéu 1a mot
s6 nguyén duong T (10102010 < T < 10109999). Hai xe khac nhau s& dugc gan hai sb hiéu

khac nhau. Mot xe ¢6 thé ra vao bai dd xe nhiéu 1an, mdi lan vao bii dd xe, nguoi trong xe

s& ghi vao so sach s hiéu cua chiéc xe d6. Cudi thang dwa vao so ghi chép, ngudi trong xe

lam théng ké vé sé 1an vao bai dd xe caa ting chiéc xe dé tién hanh thu phi.

Néu mat chiéc xe vao bai dd xe p 1an, cudi thang cha xe phai tra mot lugng phi duoc tinh

nhu sau:

,néup <5
C=4100+ (p —5),néup > 5

Yéu cau: Tinh tong s phi ngudi trong xe thu duoc vao cudi thang.

Dir liéu: Vao tur file van ban PARK.INP c6 dang:
- Dong dau chira mot sé nguyén duong K (0 < K < 10°)

- K dong tiép theo, mdi dong chia s6 hiéu mot chiéc xe .

Két qua: Pua ra file vin ban PARK.OUT mét sé nguyén la tong sé phi thu duoc

PART.INP

PART.OUT

7
10102010
10108888
10102010
10102010
10102010
10102010

10102010

201
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Cach thong thwong:

- Luu sd hiéu xe vao mang a.

- Sip xép mang a tang dan. (Néu dung phuong phap tot nhat thi d6 phuc tap tinh toan l1a

O(nlogn)

- Duyét mang a dé dém sé lan xuat hién cua mdi s hiéu xe va tinh tién thu duoc.

Cach dung mang danh diu:

- Khéi tao mang a gom 7990 phan tt ban dau =0

- Vi mdi s6 hiéu xe x thi ting a[x-10102010] 1én 1 don vi.

- Duyét mang a dé tinh téng s6 tién thu duoc.

So sanh 2 giai thuat:

Cach thong thudong

Céch dung mang danh dau

Phai dung mang a véi 108 phan ter

Chi can dung mang a véi 7990 phan tir

Phai sap xép mang a.

Khdng can sap xép mang a.

Phai dém s6 lan xuét hién caa mdi so hiéu

Xe.

Khong can dém sé 1an xuat hién cua mdi s6
hiéu xe vi mang a da luu trir s6 1an xuat hién

cua tirng s6 hiéu xe.

Do phtc tap tinh todn 1a O(nlogn)

Do phuc tap tinh todn 12 O(n).
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III. KET LUAN

Viéc van dung k¥ thuat dung mang danh dau khong nhiing gitp gitp don gian hoa
bai toan, toi uu giai thuat, tiét kiém thoi gian chay chuong trinh ma trong nhiéu trudong hop
con giap giam bo nhd. Quan trong hon 1a thong qua viéc van dung k¥ thuat dung mang
danh dau trong viéc giang day mén K§ thuat Lap trinh s& gitip SV ¢6 thém mot chia khoa
dé mo canh ctra tu duy sang tao va dot pha, kich thich su dam mé lap trinh dong thoi gitp
cho SV ¢6 dugc kha ning tu duy thuat toan, 1 yéu cau rit quan trong ddi véi cac 1ap trinh

vién.
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