§11.KH’3‘EUMANG

Ching ta chi xét hai ki€u mang théng dung vdi nhiéu ngoén ngit lip trinh la
ki€u mang mot chiéu va ki€u méng hai chiéu.

1. Kiéu mang mét chiéu

Mdng mor chiéu 13 diy hitu han cic phin o ciing kieu. Mang duge dat tén vi
moi phin tir cia né c6 mot chi s6. D mé ta mang mét chifu cin xdc dinh kiéu
ciia cic phan tir va cach dinh s6 cdc phin tir cia no.

Dé ngudi lap trinh ¢6 thé xav dimg va sit dung ki€u mang mét chiéu, cic
ngdn ngit lip trinh 6 quy tac, cach thifc cho phép xac dinh

¢ Ten kifu ming mot chiéu;

¢ 50 lugng phén tir;

e Kiéu dif liéu cia phin ti

¢ (éch khai bdo bi€én mang;

e (Cich tham chi€u d&€n phin uir.

Vi du, xét bai todn nhdp vio nhiét do (trung binh) ciia méi ngiy trong tudn,
tinh va dua ra man hinh nhiét dé trung binh cia tuin va s6 luong ngay trong tuan
c6 nhiét dé cao hon nhiét dé trung binh cua tuan.

Ta c¢é thé diing bay bi€n thuc d€ luu trit nhiét dd ciia cic ngly trong tudn.
Chuong trinh gidi bii todn c6 thé duge viét bang Pascal nhu sau:

program MNhietdo Tuarn;

var t1,.£2,.t3,t4,.t5,t6,T),tb: real;

dem: integer;
begin
writeln| 'Neap vao nhiet do cua T ngay: ');

readin({tl,t2,£3, 4,5, £6,t7);

th:= [(tI+E24tc3HEd+L54L64T)S7;
dem:= 0;

if tl>tbh then dem:= demtl;
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if tl>th than demn:= dem+l;
if t3>tbh then dem:= dem+1;
if t4>tbh then dem:= dem+];
if t3>tb then dem:= dem+1;
if té>tb then dem:= demtl;
if t7>th then dem:= dem+l;
writeln|'Nhiet do trung binh tuan: ",th:4:2);
writeln{'Se ngay nhiet do cao hon trung binh: 7,dem);
readln
end,

Khi efin giai bai todn trén véi N ngav (N kha 1én) thi cdich lam tvong tu
khéng nhitng déi héi mét khéi lwong khai bdo khi Ién, md doan chuong trinh

tinh todn ciing kha dai.

Dé giai quvét vin dé dé, ta sir dung ki€u dif liéu mang mot chiéu dé mo 13 dii
ligu. Chirong trinh giai bai todn tong quét v&i N ngay trong Pascal c6 thé nhur sau:

program Nhietdo Nngay;
const Max = 366; fgia thiet N lon mnhat la 366}
typa Fmangl= array[l..Max] of real;
var MNhietdo: Ememgl;
dem, i, M: integer;

Tong, Trung binh: real;

begin
write|'Mhap Zo ngay: "):; readlniN):
Tong:= 07
for i1:= 1 to N do
begin

write("Nhap nhiet do ngay ",i, "2 "}
readln [Nhietdo [i] ) :
Tong:= Tong + WNhietdo[i];
end;
dem:= 0;
Trung binh:= Tong/M:
for i:= 1 te N do
if Nhietdo[i]>Trung binh then dem:= dem+t+l;

writeln|'Nhiet do trung binh', M, "' ngay: °,Trung binh:B:3);

writeln('So ngay nhiet do cao hon trung binh: *,dem);
readlin

and.
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Trong chwrong trinh nay da khai bao bifn mang mét chiéu (thong qua khai
bio kifu mang) nhy sau:

Type Emangl = array[l..Max] of real; Khai bdo kiéu madng mot
chic¢u gom Max 56 thuc.
Var HNhistdo: EKmangl: Khai bdo bién mang
Nhietde qua kicu mang.
a) Khai bao

Téng quét, khai bio bién mang mét chiéu cé dang:

— Cach 1. Khai bao trnie fiép bién mang mot chiéu:
var <tén bién mdng >: array [kiéu chi s6] of <kiéu phdn tir>;

— Cdach 2. Khai bido gidn fiép bi€n mang qua kiéu mang mot chiéu:
type <ién kiéu nuing> = array [kiéu chi s6) of <kiéu phdn tit>;
var <lén bién mdng >: <tén kiéu ming>;

trong do:

s Kiéu chi sé thutmg 13 mét doan s6 nguyén lién tue c6 dang nl.n2 véi
nl, n2 14 cdc hang hodc biéu thifc nguvén xdc dinh chi sé dau va chi s8
cudi (nl = n2);

» Kiéu phdn ni 13 ki€u cfia cic phin tir mang.

Vi du. Cic khai bdo kiéu miang mét chiéu sau day 13 hop lé:

type
ArrayReal = array|[-100..200] of real;

ArrayBoclean = array[-n+l..ntl] of boolean;
ArrayInt = array[-100..0] of intsger;
trong d6 » 13 hing nguyén.
Tham chiéu t&i phin tir coa mang mét chiéu duge xdc dinh bdi tén mang
ciing vdi chi 56, duoe viét trong cap ngoac [ va .
Vi du, tham chi€u 16i nhiét dé coa ngay thi 20, trong chwong trinh trén, duge
viét 1a Nhietdo[20].

:b.:d’phﬂnﬂi-—- 1 298 100

Hinh 10. Minh hoa mang mot chiéu
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b) Mot so vidu

Ta xét chuong trinh ¢é sit dung mang moét chiéu cai dir moét s6 thuat todn
gidi nhitng bai todn rim ki€m va sap x&p.

Vidu 1. Tim phan ui lén nhdr ciia day sé nguvén

Input: S6 nguvén duong N (N < 250) va div N s6 nguyén duong A,. A,,...,
A, moi s déu khong vuot qua 500.

Output: Chi s6 vi gid tri ciia phin tir 16n nhit rong diy s6 di cho (nfu ¢
nhiéu phén tir 1én nhit chi cin dwa ra mot trong s6 ching).

Biuse |, Nhap N vadiy A,... Ay;
Bugy 2. Max « A, i+ 2;
Bugw 3. Néui > N thi dua ra gid tn Max o1 két thic;
Bugic 4.
Buign- 4. 1. Néu A, > Max thi Max « A
Buge 4 2 1 «— i + | rbi quay lai buéde 3;

Hinh 11. Thuat toan tim phdn tir Ion nhét ciia day s6
Chirong trinh dudi day thire hién viéc duyét tuan tr cdc phén tir dé fim ra s8
1ém nhdl cia diy s6 nguyén.

program Timblax;
uses CrT;

const

Mmax = 250;
type

ArrInt = array[l..Nmax] of integer;
var

N;i, Max, csmax: lnteger;
A: ArrInt:
begin
clrscr;
write("Mhap o luong phan tu cua day =o, N = ");
readin (M) ;
for 1i:=1 te N do
begin
write({"Phan tu thu ",i," = "}
readln(A[i]);
and ;
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Max:= A[l]; csmax:=1;
for i:=2 to N do
if A[i]> Max than
begin
Max:= A[L]:

CcComEax:. =

end;

writeln|'Gia tri cua phan tu Max: *, Max);

writeln('Chi 30 cua phan tu Max: ", csmax);

readln

and.

Vi du 2. Sdp xép ddy s6 nguvén bang thudt todn trdo doi

Input: 56 nguyén duong N (N < 250) va div A gébm N s8 nguyén duong

Ay, Ay, Ay, mbi s6 déu khong virgt qua 500.

Quiput: Div s6 A di duoe sap x€p thanh diy khoéng giam.

Dé gidi bai todn ndy, ta s& sit dung thuat todn trao déi nhu mo ta trong sich

gido khoa Tin hoe 10.

[* Chuong trinh giai bai toan sap xep day so *)

program Sspxep;
uses crit;
const Nmax = 250;
type
Arrint = array[l..Nmax] of integer;
var
N,i.j,£: integer;
A: ArriInt;
begin
clrscr;
write ('Mhap so luong pbhan tu cua day so,
readlniNj) ;
for i:=1 to M do (* Nhap cac phan tu *|
begin
write(["Phan tu thu °
readln(A[i]l]) -

end;
for j:=N downte - do
for i:=1 te j-1 do

if A[i]> A[i+1] then

N=");
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begin (*Traoc doi A[i] wa A[itl]*)
L= A[i]:
Alil:== Ali+1]:
Alitl]:= t:

and;

writelni'Day =0 duoc sap xXep la: ");

for i:=1
readlin
end.

to M do write{A[L1]: £);

Vidu 3. Tim kiém nhi phdn

Input: Diy A li diy tang gom N (N < 250) s6 nguyén duong A,. A,...., A, va

s nguyén k.

Qutput: Chi s6 i ma A, = k hoac thong bdo "Khong tim thay" néu khong cé

s0 hang ndo cia diy A cd gid tri bang k.

Dé gidi bai todn ndy. chiing ta s& sir dung thuit todn tim ki€m nhi phin duoce

trinh biy trong sich gido khoa Tin hoc 10.

Buwoc 1.
B 2.

Buow 3.

Bioc 4.
B 3.

Buoc 6.
Buwac 7.

Buae 8.

Nhip N. cic sohang A, A, A, v khod £
Daw |, Cuoi +— N:

5 -Lkm-ktnn:
Ol = || ————— |

2

Néu 4., = k thi thong bdo chi s8 Gia, réi két thuic;
Néu 4, >k thi dat Cuot = Giua — | 16i chuyén dén bude 7;
Dau +Grina + [
Néu Dan > Cuor thi thong bdo diy A khéng c6 s6 hang c6 gid tri
bang £. roi két thiic;
Quay lai buac 3.

L]

Hinh 12 Thuat toan tim kiém nhi phan

[* Chuong trinh cai dat thuat toan tim Kiem nhi phant®)
program TE nhiphan;

ugses orb;

const

MNmax = 250;
type

Arrint = array[l..MNmax] of integer;
var

M, i, k: integer;

Dau, Cuoi,
A:-ArriInt:

Girua: 1nteger;

Tim Thay: boolean;
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begin
clrsecr:

-f

write|'Nhap =o luong phan tu cum day =0, N =

readin (N} ;
writeln| 'Nhap cac phan tu cua day so tang:
for i:=1 to N do
begin
write|"Phan tu thn
readln(A[L]);
end;
write|'Nhap gia tri kK = "]):

L] L T =

l'j-l' = ir

readin{k);
Dau:= 1; Cuoi:r=N; Tim thay:= false;
while (Dau <= Cuoi) and not ([Tim Thay) do
begin
Giuva:= [(Daut+Cuoci) diw 2
if A[Giua] = k then
Tim thay:= trus
else
if A[Giua]>k than Cuoi:= Giua-1
alsa Dsu:= Fiuatl;
end;

if Tim thay then writeln('Chi so tim duoc la:

else writeln{'Ehong tim thay');
readln
end.

Kiéu mang hai chiéu
Xét bai toan tinh va da ra man hinh bang nhan.

3 4 5 & T B 9 10
& B 10 12 14 16 18 20
9 12 15 18 21 24 27 30
12 16 20 24 28 32 36 40
10 15 20 25 30 35 40 45 50
12 18 24 30 36 42 48 54 &0
14 21 28 35 42 49 S6 63 70
16 24 32 40 48 56 64 72 8O
18 27 36 45 54 &3 T2 Bl 90

m o e A

W om o= ;i = W ke

Bang nhdn

’

Giua)
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Ta thiy bang nhin c¢6 dang bang gbém cdc gid tri cung ki€u. Ta c6 thé biéu
dién bang nhin bang ki€u dir liéu mang hai chiéu.

Ming hai chiéu la bang cdc phin tir cing ki€u.

Nhan xét rang moi hing cua mang hai chiéu c6 cin tric nhir mdt mang mot
chiéu ciing kich thudc. Néu coi mdi hang cia mang hai chiéu 13 mot phin tir thi
ta cé thé ndéi mang hai chifu 13 ming mdt chiu ma mdi phin tir |3 mang
mot chiéu.

Nhur véy, ta ciing c6 thé mé ta dif liéu ctia bang nhan |3 kiéu mang mét chiéu
gom 9 phan twr, moi phan tir lai |13 mang mot chiéu c6 10 phin tr, moi phin tir la
mot s8 nguyén.

Tuong tir nhir véi kidu mang mot chiéu. véi kifu mang hai chiéu, cic ngon
ngit lip trinh ciing ¢é cdc quy tic, cdch thite cho phép xdc dinh:

e Tén kifu mang hai chiéu:

e S6 lugng phin tir ctia méi chiéu;

¢ Kiéu dif liéu cia phin tir;

e (Cach khai bao bién;

¢ Caich tham chi€u dén phan tir.

Vi du, bi€n mang hai chiéu B lwu trit bang nhan cé thé dwoc khai bio trong
Pascal nhir sau:

var BE: array[l..%] of array[l..10] of integer;
hoac cé thé khai bio ngan gon:

var B: arrav[l..%;1..10] of integer;

a) Khai bao
Téng quit, khai bio bi€n mang hai chiéu trong Pascal nhir sau:
— Cdch 1. Khai bédo true ti€p bi€n mang hai chi¢u:
var <tén hién mdng=: array [kiéu chi sé hang, kiéu chi 56 cor]
of <kiéu phdn ti>;
— Cdich 2. Khai bdo gidn ti€p bi€n ming qua ki€u mang hai chiéu:
type <tén kiéu mdng> = array [kiéu chi 56 hang, kiéu chi 56 cét]
of <kiéu phdn ni;

var <tén hién mdng=: <tén kiéu mdng=,
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Vi du. Cac khai bao sau dav la hop lé:

type
ArrayReal array [-100..200,100..200] of real;
ArrayBoolean = array[-n+l..ntl,n..2*n] of koolesan:
var

ArrayInt: array[l..10,1..13] of integer;
ArraylLong:array[0..3* (ntl),.0. .n] of longint;
trong dé n 13 hing npuyén.
Tham chi€u t&i phin tir cia mang hai chiéu duoc xdc dinh b&i tén mang cling

vdi hai chi s8 duoe phin cdch b diu phiy va viét trong cip ngodc [ va .
Vi du. Tham chi€u t6i phin nr & hang thir 5, cot thir 9 cia bign mding
Arravint khai béo trong vi du trén duoce vi€t: Arravinr [5, 9].

Arraylnt
-]

10 11 12 13 14 15

| " BB B B R~
AR B R W

Fiiii

© 0 =~ & ¢ & W N =
& B B BB BB EER N
2 B B BB B2 EE B A~
o BB B EEEE RN
2 R B R EEE RN =L
2 BB R EEEEENEL
2 B B BB 2R E B
2 2 B B B BEEEE
2 2 B BB BB _B_
A E BN R EEN

-
2 B BB EREE B

Hinh 13. Minh hoa mang hai chiéu

b) Mot so vidu
Vidu 1. Chirong trinh sau tinh va dua ra man hinh bang nhan.

program Bang nhan;
uses crc;

var
B: array[1..%,1..10] of integer;
{B: bien mang hai chien 1uu bang nhan}
i, J= integer;
begin
clracr?
for 1:=1 te % do
for j:= 1 to 10 do

Bli,3)s= 1i*3:
for i:=1 te % deo
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begin
for j:=1 to 10 do write(B[i,3]:4):
writeln;
end;
readln
end.

Vi du 2. Chiong trinh san nhip vao tir ban phim cdc phan tir cia mang hai
chiéu B gom 3 hang, 7 cét véi cdc phin tir 13 cdc s6 nguvén va mot s6 nguyén k.
Sau dé, dia ra méan hinh cdc phin tir ciia mang c6 gi4 tri nho hon £.

program MangHaiChien;

uses cCrt;
var b: array[l..5, 1..7] of integer;

d, i, 31, k: integer:
begin
clrscr:

writelni| '"Mhap cac phan tu cuz mang theo dong: ')
for i:= 1 to 5 do
begin
for j:= 1 to T do read(b[i,j]):
writeln;
end;
write("'Mbap vao gia tri k = °
dr= 0
writeln('DS cac phan tu mang nho hon '",k, ":"):
for i:= 1 to 3 do

i readlnik);

for j:= 1 to 7 do
if b[i,37] < k then begin
write (b[1i.37, " "):
d:= d+l;
and;

if d = 0 then writeln("Ehong co phan tu nao nho hen ', kj;
readln
end.

Chua y: - Cac bién mang thudng gom s6 lugng 16n cac phén tr nén can
luu ¥ pham vi sir dung ching dé khai bao kich thudc va kiéu dir
liéu sao cho tiét kiém bé nha.

— Ngoai hai kifu mang mét chiéu va hai chiéu, con cd kiéu
mang nhiéu chiéu.
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