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Khi nim lp trnh v  ngn ng 
lp trnh  

Nh  ta bit,  mi bi ton c thut ton u c th gii  c trn my tnh 
in t.  Khi gii bi ton trn my tnh in t,  sau cc b c xc nh bi ton 
v xy dng hoc la chn thut ton kh thi l b c lp trnh.   

Lp trnh l s dng cu trc d liu v cc cu lnh ca ngn ng lp trnh 
c th  m t d liu v din t cc thao tc ca thut ton.  Ch ng trnh  
vit bng ngn ng lp trnh bc cao ni chung khng ph thuc vo loi my, 
ngha l mt ch ng trnh c th thc hin trn nhiu loi my tnh khc nhau.  
Ch ng trnh vit bng ngn ng my c th  c np trc tip vo b nh v 
thc hin ngay,  cn ch ng trnh vit bng ngn ng lp trnh bc cao phi  c 
chuyn i thnh ch ng trnh trn ngn ng my mi c th thc hin  c.   

 Ch ng trnh c bit c chc nng chuyn i ch ng trnh  c vit bng 
ngn ng lp trnh bc cao thnh ch ng trnh thc hin  c trn my tnh  c 
gi l ch ng trnh dch.  

Ch ng trnh dch nhn u vo l ch ng trnh vit bng ngn ng lp trnh 
bc cao (ch ng trnh ngun),  thc hin chuyn i sang ngn ng my (ch ng 
trnh ch).  

Ch ng  trnh  ngun   Ch ng trnh  d ch  Ch ng  trnh  ch  

Xt v d,  bn ch bit ting Vit nh ng cn gii thiu v tr ng ca mnh 
cho on khch n t n c M,  ch bit ting Anh.  C hai cch  bn thc hin 
iu  ny.   

Cch th nht:  Bn ni bng ting Vit v ng i phin dch gip bn dch 

sang ting Anh.  Sau mi cu hoc mt vi cu gii thiu trn mt ,  ng i phin 
dch dch sang ting Anh cho on khch.  Sau ,  bn li gii thiu tip v ng i 

phin dch li dch tip.  Vic gii thiu ca bn v vic dch ca ng i phin 
dch lun phin cho n khi bn kt thc ni dung gii thiu ca mnh.  Cch 
dch trc tip nh  vy  c gi l thng dch.   

Cch th hai:  Bn son ni dung gii thiu ca mnh ra giy,  ng i phin 
dch dch ton b ni dung  sang ting Anh ri c hoc trao vn bn   
dch cho on khch c.  Nh  vy,  vic dch  c thc hin sau khi ni dung 

1 .  
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gii thiu  hon tt.  Hai cng vic   c thc hin trong hai khong thi 
gian c lp,  tch bit nhau.  Cch dch nh  vy  c gi l bin dch.  

Sau khi kt thc,  vi cch th nht khng c mt vn bn no  l u tr,  cn 
vi cch th hai c hai bn gii thiu v tr ng ca bn bng ting Vit v bng 
ting Anh c th l u tr  dng li v sau.  

T ng t nh  vy,  ch ng trnh dch c hai loi l thng dch  v bin dch.  

a)   Thng dch 

Thng dch (interpreter)   c thc hin bng cch lp li dy cc b c sau:  

 Kim tra tnh ng n ca cu lnh tip theo trong ch ng trnh ngun;  

  Chuyn i cu lnh  thnh mt hay nhiu cu lnh t ng ng trong 
ngn ng my;  

  Thc hin cc cu lnh va chuyn i  c.  

Nh  vy,  qu trnh dch v thc hin cc cu lnh l lun phin.  Cc ch ng 
trnh thng dch ln l t dch v thc hin tng cu lnh.  Loi ch ng trnh dch 
ny c bit thch hp cho mi tr ng i thoi gia ng i v h thng.  Tuy 
nhin,  nu mt cu lnh no  phi thc hin bao nhiu ln th n phi  c 
dch by nhiu ln.   

Cc ngn ng khai thc h qun tr c s d liu,  ngn ng i thoi vi h 
iu hnh,. . .  u s dng trnh thng dch.  

b)   Bin dch 

Bin dch (compiler)   c thc hin qua hai b c:  

 Duyt,  pht hin li,  kim tra tnh ng n ca cc cu lnh trong 

ch ng trnh ngun;  

  Dch ton b ch ng trnh ngun thnh mt ch ng trnh ch c th 

thc hin trn my v c th l u tr  s dng li khi cn thit.  

Nh  vy,  trong thng dch,  khng c ch ng trnh ch  l u tr,  trong bin 
dch c ch ng trnh ngun v ch ng trnh ch c th l u tr li  s dng v sau.   

Thng th ng,  trong mi tr ng lm vic trn mt ngn ng lp trnh c th,  
ngoi ch ng trnh dch cn c mt s thnh phn c chc nng lin quan nh  
bin son,  l u tr,  tm kim, cho bit cc kt qu trung gian,. . . .  V d,  Turbo 
Pascal 7.0,  Free Pascal  1 .2,  Visual Pascal 2.1 ,. . .  l cc mi tr ng lm vic trn 
ngn ng Pascal;  Turbo C++,  Visual C++,. . .  l cc mi tr ng lm vic trn 
ngn ng C++.  

Cc mi tr ng lp trnh khc nhau  nhng dch v m n cung cp, c bit 
l cc dch v nng cp,  tng c ng cc kh nng mi cho ngn ng lp trnh.  
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 B i c thm 1  

 c hng  nghn  ngn  ng lp trnh   c thit k v mi  nm li  c thm nhiu  

ngn ng lp trnh  mi  xut h in.  Cc ngn  ng th ng   c nhc n  l:  Ada,  Algol,  

APL,  Assembly,  Basic,  C,  C++,  C#,  Cobol,  Delphi,  Fortran,  Java,  JavaScript,  Lisp,  

Logo,  Pascal,  Perl,  PHP,  Prolog,  Python,  Ruby, S pht trin  ca ngn  ng lp trnh  

gn  l in  vi  s pht trin  ca tin  hc.  Mi  loi  ngn  ng ph  hp hn  vi  mt s lp bi  

ton  nht nh.  Cng  vi  tn  cc ngn ng lp trnh,  cc thut ng th ng   c nhc ti  

l  "lp trnh  cu  trc",  "lp trnh  h ng  i  t ng",  "lp trnh  web",  

Nhng  ngn  ng lp trnh  h in  nay th ng  cung  cp cc th  vin  bao gm nhiu  

hm h tr giao d in  ng i  dng  v cc th it b  u  cui .  Cp nht d l iu  theo thi  

g ian  thc l mt h ng  pht trin  nhm p ng  cc nhu  cu  ng  b ho nhanh  d 

l iu  dng  chung cho nhiu  ni  hay l  tho mn  nhu  cu  cn  ng  b ho d l iu  ca 

cc d ch  v  (nh  trong  ngn  hng,  hng  khng  v qun  s).  Ngoi  vic h tr cho cc 

g iao d in,  ngy nay hu  ht cc h iu  hnh  (UNIX/Linux,  Netware v Windows)  u  

c kh nng  a nhim nng  cao h iu  qu ca my tnh.  Do ,  cc ngn  ng th ng  c 

thm cc hm,  th  tc hay cc bin  cho php ng i  lp trnh  tn  dng  iu  ny.   

D i  y gii  th iu  mt s ngn ng lp trnh  thng  dng:  Fortran,  Algol ,  Lisp,  

Cobol ,  Basic,  Pascal ,  C,  C++,  Java,  

 Fortran  l  mt ngn  ng lp trnh   c pht trin  t nhng  nm 1 950 v vn   c 

dng  nhiu  trong  tnh  ton  khoa hc cho n  hn  na th k sau.  Tn  gi  ny xut 

pht t vic ghp cc t ting  Anh Formula Translator ngha l dch cng thc.  Cc 

phin  bn  u  c tn  chnh  thc l FORTRAN.  im yu  ca FORTRAN l th iu  

h tr trc tip cho cc kt cu  c cu  trc,  kiu  d l iu  cn  ngho,  khng  thun  li  

cho x l  xu.  Fortran   c pht trin  ban  u  nh  l  mt ngn  ng th  tc.   

Tuy nhin,  cc phin  bn  mi  ca Fortran  c cc tnh  nng h tr lp trnh  h ng 

i  t ng.  

 ALGOL  do U ban  cc nh tin  hc chu  u  v Hoa K to ra nm 1 958,  l ngn  

ng tin  phong   a ra tp cc th  tc,  nh  kiu  d l iu  cc k  phong  ph, . . .  v c 

nh  h ng  mnh  ti  cc ngn  ng ra i  sau.  
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 LISP  do John  McCarthy ca Hc vin  Cng  ngh Massachusetts to ra  nm 1 958,  

l ngn  ng c bit thch  hp cho thao tc k h iu  v x l  danh  sch  th ng  gp 

trong  cc bi  ton  t hp,  thch  hp cho vic chng  minh  nh  l .  Gn  y LISP 

 c dng   pht trin  h chuyn  gia  v cc h thng  da trn  tri  thc.  

 COBOL  ra  i  nm 1 959,   c chp nhn  dng  cho cc ng  dng  x l  d l iu  

th ng  mi,  kinh  doanh.  

 BASIC  l  ngn  ng  c pht trin  nm 1 963 bi  John  Kemeny v Thomas Kurtz.  

BASIC l ngn  ng cn  nhiu  hn  ch nh  thc h in  cu  lnh  ch  yu  l tun  t t 

trn  xung,  iu  khin  ch ng  trnh  ch nh lnh  IF. . .THEN  v GOSUB.  

 PASCAL  do N iklaus Wirth  pht trin  da trn  Algol  nm 1 970.  Pascal  l  tn  nh 

ton  hc v trit hc ng i  Php Blaise Pascal .  Pascal  l  ngn  ng c bit thch  

hp cho kiu  lp trnh  cu  trc.  Cho n  nay,  Pascal  vn   c dng   ging  dy 

v lp trnh  trong  nhiu  tr ng  trung  hc v i  hc trn  th gii .   l ngn  ng 

cho php m t thut ton  thun  tin.  Pascal  cng  phc v  nhiu  ng  dng  k ngh 

khoa hc v lp trnh  h thng.  Phn  ln  h iu  hnh  Macintosh   c vit bng  

Pascal .  H sp ch TeX  c Donald  Knuth  vit bng  ngn  ng mang  nhiu  yu  t 

ca Pascal .  Trnh  bin  d ch  Free Pascal   c vit bng  Pascal  l mt trnh  bin  

d ch  mnh  c kh nng  bin  d ch  c ng  dng  c  v mi  (phn  phi  min  ph d i  

g iy php GNU),  h tr nhiu  h iu  hnh.   

 C l  ngn  ng  c xy dng  bi  Dennis Ritchie nm 1 972 v  c dng  trong  h 

iu  hnh  UNIX.  T  C cn   c dng  trong  nhiu  h iu  hnh  khc v tr 

thnh  mt trong  nhng  ngn  ng ph dng  nht.  C rt h iu  qu v  c a chung  

 vit cc phn  mm h thng,  mc d  n cng   c dng  cho vic vit cc ng  

dng.  Ngoi  ra,  C cng  th ng   c dng  lm ngn  ng ging  dy lp trnh.  Ngy 

nay,  C  c pht trin  v mang  nhiu  tnh  nng  mi  lm cho n mm do thm.  

 

Dennis Ritchie  
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 C++ l  ngn  ng lp trnh  h tr lp trnh  cu  trc (th  tc,  d l iu  tru  t ng),  lp 

trnh  h ng  i  t ng.  T thp n in  1 990,  C++  tr thnh  mt trong  nhng  ngn  

ng ph bin  nht.  C++ gp phn  xy dng  nhng  ng  dng  ln  nht h in  nay nh  

h iu  hnh  Windows,  trnh  duyt v my tm  kim Google,  Nm 1 983,  Bjarne 

Stroustrup  phng th nghim Bel l   pht trin  C++.  Trong  sut thp n in  1 980  

"C vi  cc lp"   c coi  l  mt bn  nng  cao ca ngn  ng C.  Tn  C++  c dng  

ln  u  tin  vo thng 1 2/1 983.  Ci  tn  C++ cho bit C++ l  ngn  ng  c pht 

trin  trn  c s ngn  ng C.  

 Java   c khi  u  bi  James Gosl ing  v cc ng 

nghip  Sun  Microsystems nm 1 991  l  mt phn  ca 

D n Xanh.  Ban  u  ngn  ng ny  c gi  l  Oak (c 

ngha l cy si ,  do bn  ngoi  c quan  ca ng  Gosl ing  

c trng  nhiu  loi  cy ny).  H d nh  pht trin  ngn  

ng ny thay cho C++.  Cng  ti  Sun  Microsystems ang  

g i bn  quyn  v pht trin  Java th ng  xuyn.  Java 

 c pht hnh  vo nm 1 994,  ri  n tr nn  ni  ting  

khi  Netscape tuyn  b ti  hi  tho SunWorld nm 1995 

l  trnh  duyt Navigator ca h s h tr Java.  Java c 

th t ng  thch  vi  nhiu  h my nh  PC,  Macintosh,  

t ng  thch  vi  nhiu  h iu  hnh  nh  Windows,  Linux.  

Ng i  ta  ni  Java l  ngn  ng lp trnh  mt ln  (trn  mt 

my)  nh ng  c th chy nhiu  ln  (trn  nhiu  my).  

Java  c s dng  ch  yu   lp trnh  trn  mi  tr ng  

mng  v Internet.  

James Gosling 
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Cc th nh phn ca ngn ng 
lp trnh  

1 .   Cc thnh phn c bn 

Mi ngn ng lp trnh th ng c ba thnh phn c bn l bng ch ci,  

c  php v ng ngha.  

a)  Bng ch ci  l tp cc k t  c dng  vit ch ng trnh.  Khng  c 
php dng bt k k t no ngoi cc k t quy nh trong bng ch ci.   

Trong Pascal,  bng ch ci bao gm cc k t sau:  

  Cc ch ci th ng v cc ch ci in hoa ca bng ch ci ting Anh:  

 a  b  c  d e  f  g h  i  j  k l  m n  o  p  q r  s  t  u  v w x y z  
 A B  C  D E  F G H I  J K L  M N O  P  Q  R S  T  U V W X Y  Z  

  1 0 ch s thp phn  Rp:  0  1  2  3  4  5  6  7  8  9  

  Cc k t c bit:   

+  -  *  /  =  <  >  [  ]  .  ,  

;  #  ^  $  @ & (  )  {  }  :  '  

du  cch  (m ASCI I  32)  _   

Bng ch ci ca cc ngn ng lp trnh ni chung khng khc nhau nhiu.  
V d,  bng ch ci ca ngn ng lp trnh C++ ch khc Pascal l c s dng 
thm cc k t nh  du nhy kp ("),  du s ng c (\),  du chm than (! ).  

b)  C php  l b quy tc  vit ch ng trnh.  Da vo chng,  ng i lp 

trnh v ch ng trnh dch bit  c t hp no ca cc k t trong bng ch ci 

l hp l v t hp no l khng hp l.  Nh ,  c th m t chnh xc thut 

ton  my thc hin.   

c)  Ng ngha  xc nh  ngha thao tc cn phi thc hin,  ng vi t hp k 

t da vo ng cnh ca n.  

2.  
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V d  

Phn ln cc ngn ng lp trnh u s dng du cng (+)   ch php cng.  

Xt cc biu  thc:  

 A +  B  (1 )  

 I  +  J  (2)  

Gi thit A,  B  l cc i l ng nhn gi tr thc v I,  J l cc i l ng nhn 
gi tr nguyn.  Khi  du "+"  trong biu thc (1 )   c hiu l cng hai s thc,  
du "+"  trong biu thc (2)   c hiu l cng hai s nguyn.  Nh  vy,  ng ngha 
du "+"  trong hai ng cnh khc nhau l khc nhau.  

Tm li,  c php cho bit cch vit mt ch ng trnh hp l,  cn ng ngha 
xc nh  ngha ca cc t hp k t trong ch ng trnh.  

Cc li c php  c ch ng trnh dch pht hin v thng bo cho ng i lp 

trnh bit.  Ch c cc ch ng trnh khng cn li c php mi dch  c sang 
ngn ng my.  

Cc li ng ngha kh pht hin hn.  Phn ln cc li ng ngha ch  c 
pht hin khi thc hin ch ng trnh trn d liu c th.   

2.   Mt s khi  nim 

a)   Tn 

Mi i t ng trong ch ng trnh u phi  c t tn theo quy tc ca 
ngn ng lp trnh v tng ch ng trnh dch c th.  

Trong Turbo Pascal,  tn l mt dy lin tip khng  qu 1 27 k t bao gm 

ch s,  ch ci hoc du gch d i v bt u bng ch ci hoc du gch d i.  
Trong ch ng trnh dch Free Pascal,  tn c th c  di ti 255  k t.  

V d,  trong ngn ng Pascal:  

  Cc tn ng:   A 

 R2 1  

 P2 1_c 

 _4 5  

  Cc tn sai:   

 A BC  (cha du cch)  

 6Pq  (bt u bng ch s)  

 X#Y  (cha k t "#"  khng hp l)  
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Ngn ng Pascal khng phn bit ch hoa,  ch th ng trong tn.  Mt s 

ngn ng lp trnh khc (v d nh  C++) phn bit ch hoa,  ch th ng.  V d, 

AB  v Ab  l mt tn trong Pascal,  nh ng li l hai tn khc nhau trong C++.  

Nhiu ngn ng lp trnh,  trong  c Pascal,  phn bit ba loi tn:  

  Tn dnh ring;  

  Tn chun;  

  Tn do ng i lp trnh t.  

Tn  dnh  ring 

Mt s tn  c ngn ng lp trnh quy nh dng vi  ngha ring xc nh,  

ng i lp trnh khng  c s dng vi  ngha khc.  Nhng tn ny  c gi l 

tn  dnh ring (cn  c gi l t kho).  

V d.  Mt s tn dnh ring:  

Trong Pascal:  program,  uses ,  const ,  type ,  var,  begin,  end.  

Trong C++:  main,  include ,  if,  while ,  void.   

Tn  chun 

Mt s tn  c ngn ng lp trnh dng vi  ngha nht nh no .  

Nhng tn ny  c gi l tn chun.  Tuy nhin,  ng i lp trnh c th khai bo 

v dng chng vi  ngha v mc ch khc.   

 ngha ca cc tn chun  c quy nh trong cc th  vin  ca ngn ng 

lp  trnh.   

V d.  Mt s tn chun 

 Trong Pascal:  
 abs  integer real  

 sqr longint extended 

 sqrt byte  break 

 Trong C++:   
 cin  cout  getchar  

Tn do ng i  lp trnh  t 

Tn do ng i lp trnh t  c dng vi  ngha ring,  xc nh bng cch 

khai bo tr c khi s dng.  Cc tn ny khng  c trng vi tn dnh ring.  
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V d 

Tn do ng i lp trnh t:  

 A1  

 DELTA 

 CT_Vidu 

b)   Hng v  bin 

Hng 

Hng l i l ng c gi tr khng thay i trong qu trnh thc hin  
ch ng trnh.   

Trong cc ngn ng lp trnh th ng c cc hng s hc, hng lgic,  hng xu.  

  Hng s hc l cc s nguyn hay s thc (du phy tnh hoc du phy 
ng).  

  Hng lgic l gi tr ng  hoc sai  t ng ng vi  true  hoc  false.   

  Hng xu l dy k t trong b m ASCII.  Khi vit,  dy k t ny  c 
t trong cp du nhy (Pascal dng du nhy n,  cn C++ dng du 
nhy  kp).  

V d 

 Hng s hc:   2    0    -5   +18  

 1 . 5   -2 2 . 36   +3. 14159   0 . 5  

 -2 . 236E01   1 . 0E-6  

 Hng lgic:    

+ Trong Pascal:   TRUE   FALSE  

 Hng xu:   

+ Trong Pascal:   ' Information'  ' Lop 11A'  

+ Trong C++:   "Information"  " Lop 11A"  

Ch :   Hng  du  nhy n  trong  Pascal   c vit l  ' ' ' ' .   c xu  ting  Anh  I'm  

a student,  trong  Pascal  cn  vit l  ' I ' 'm  a student'.  

Bin  

Bin l i l ng  c t tn,  dng  l u tr gi tr v gi tr c th  c 

thay i trong qu trnh thc hin ch ng trnh.   

Tu theo cch l u tr v x l,  Pascal phn bit nhiu loi bin.  Cc bin 
dng trong ch ng trnh u phi khai bo.  Vic khai bo bin s  c trnh by 

 cc phn sau.  
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c)   Ch thch 

C th t cc on ch thch trong ch ng trnh ngun.  Cc ch thch ny 
gip cho ng i c ch ng trnh nhn bit  ngha ca ch ng trnh  d hn.  
Ch thch khng nh h ng n ni dung ch ng trnh ngun v  c ch ng 
trnh dch b qua.   

Trong Pascal cc on ch thch  c t gia cp du {  v }  hoc (*  v *).  
Mt trong nhng cch to ch thch trong C++ l t chng gia cp du /*  v  */.  

TM TT 

 Cn c ch ng trnh dch  chuyn ch ng trnh ngun thnh ch ng 
trnh ch.  
 C hai loi ch ng trnh dch:  thng dch v  bin dch.  
 Cc thnh phn ca ngn ng lp trnh:  bng ch ci, c php v  
ng ngha.  
 Mi i t ng trong ch ng trnh u phi  c t tn:  
o  Tn dnh ring:   c dng vi  ngha ring, khng  c dng 

vi  ngha khc.  
o  Tn chun:  Tn dng vi  ngha nht nh, khi cn dng vi  

ngha khc th phi khai bo.  
o  Tn do ng i lp trnh t:  Cn khai bo tr c khi s dng.  
 Hng:  i l ng c gi tr khng thay i trong qu trnh thc hin 
ch ng trnh.  
 Bin:  i l ng  c t tn.  Gi tr ca bin c th thay i trong qu 
trnh thc hin ch ng trnh.  

CU HI  V BI  TP 
1 .  Ti  sao ng i  ta  phi  xy dng cc ngn ng lp trnh  bc cao?  

2.  Ch ng trnh  dch l  g?  Ti  sao cn phi  c ch ng trnh  dch?  

3.  Bin dch v thng dch khc nhau nh  th no? 

4.  Hy cho bit cc im khc nhau gia tn dnh ring v tn chun.  

5.  Hy t vit ra  ba tn  ng theo quy tc ca Pascal.   

6.  Hy cho bit nhng biu  din  no d i  y khng phi  l  biu din 
hng trong Pascal  v ch r li  trong tng tr ng hp:  

 a)  1 50.0    b)  22    c)  6,23   d)  '43'  

 e)  A20    f)  1 .06E 1 5   g)  4+6   h)  'C   

 i )  ' TRUE'  
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 B i c thm 2  

1 .   Vi  nt v tc gi ca ngn ng Pascal  

 Gio s  N iklaus Wirth,  tc gi  ca ngn  ng Pascal  sinh  

nm 1 934 ti  Thu S.  ng  tt nghip i  hc Cng  ngh Lin  

bang Thu S (ETH)  ti  thnh  ph qu h ng  Zurich  vo nm 

1 959.  ng  nhn  bng  Thc s ti  tr ng  i  hc Tng  hp 

Laval   Quebec,  Canada nm 1 960.   

Nm 1 963,  ti  i  hc Tng  hp Cal ifornia (M)  d i  s 

lnh o ca gio s  Harry Huskey ng thc hin  n  m rng 

ngn ng Algol-60 (ngn ng Euler)  v bo v lun n  tin  s.   

Trong  cc nm 1 963-1 967,  ng  g ing  dy ti  i  hc Tng  hp Stanford  (M).  

Cng trong  thi  g ian  ny ng   c mi  vo nhm chuyn  g ia quc t IFIP th it k 

Algol-68.  

Nm 1 967,  Wirth  tr v n c v g ing  dy ti  Tng  hp Zurich.   

Nm 1 968,  ng  chuyn  sang  ETH,  ti  y ng  bt u  tham gia  th it k Pascal.   

Nm 1 970,  ch ng  trnh  d ch  Pascal  u  tin   c hon  thnh.   

Trong thi  g ian  1 978-1 981 ,  Wirth  lnh  o d n  thit k ngn  ng Modula-2,  my 

tnh  c nhn  1 6-bit Li l i th  da trn  n v h iu  hnh  OS Medos.  Tt c cc ch ng  

trnh,  k c ch ng  trnh  h thng,   c thc h in  hon  ton  trn  Modula-2.   

Nm 1 984,  do cng  lao to ln  trong  vic pht trin  cc ngn  ng lp trnh  v th it 

k my tnh  c nhn  Li l i th,  ng   c gii  th ng  Alan  Turing   gii  th ng  cao qu nht 

trong gii  Tin  hc,  m v  ngha  c coi  l  t ng   ng  vi  g ii  Nobel .  

Trong thi  g ian  1 986-1 989,  Wirth  lnh  o d n  pht trin  ngn  ng Oberon,  h 

iu  hnh  h ng  i  t ng  Oberon  v trm lm vic 32-bit Ceres.  Rt nhiu   t ng  

ca d n  ny  c cc ng  nghip t phng  th nghim Sun  Labs s dng  cho ngn  

ng v cng  ngh Java.  

T nm 1 990 ng  lnh  o Vin  Cc h thng  my tnh  ti  ETH.   

Nm 1 999,  ng  ngh h u  v tr thnh  Gio s  danh  d ca ETH.   
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2.   Pascal  Ngn ng ca hc  ng?  

Pascal !  Hi  c ng i  lp trnh  no khng  bit ngn  ng ny? Thnh  cng  vang  di  

ca n bt u  vo nhng  nm 1 980,  thi  k  ca cuc cch  mng  trong  cng  nghip 

my tnh  v g iai  on  n r ca lp trnh  c cu  trc.  C th ni  Pascal  xng  ng  l 

im khi  u  cho mt k nguyn  mi  ca cc ngn  ng lp trnh.  

Pascal S ra i v c im  

Vo u  nm 1 971 ,  bn  m t ngn  ng mi  ca Vin  Cng ngh Lin  bang 

Thu S  c cng  b trong  s u  tin  ca tp ch Acta Informatica.  S ra i  ca 

Pascal  c th  c tnh  t thi  im ny.  

Tc gi ca n,  Gio s  N iklaus Wirth  tr nn  ni  ting  v  s xut h in  ca Pascal .  

Nhng  d n  sau  ny ca ng  chng  minh  hng  hn  cho th g ii  rng  cha kho ti  cc 

b mt ca my tnh  chnh  l   s kt hp hi  ho gia Ton  hc,  Cng  ngh v Lp 

trnh.  V nu  tip cn  vn  mt cch  hp l  th   c th to ra cc ngn  ng,  h iu  

hnh v ngay c cc my tnh  tuyt vi  v t cc chun  cng  nghip, . . .  ch bng  sc lc 

ca nhng  sinh  vin.  

Ng i  ta  th ng  ni  n  cc im khc bit ca Pascal  so vi  nhng  ngn  ng 

khc,  nh  ngn  ng C.  Nh ng  chnh  Dennis Ritchie,  tc g i ca C  pht biu  (1 993):  

"Ti  khng  nh  rng  Pascal  rt gn  vi  C.  Hai  ngn  ng ny khc bit v chi  tit,  

nh ng  v c s chng  l g ing  nhau. . .  Khi  nhn  vo cc kiu  d l iu,  cng  nh  cc 

php ton  trn  chng,  ta  c th pht h in  ra nhng  s ging  nhau  rt ln,  mc d  rng  

  ca Wirth  khi  to ra  Pascal  rt khc vi    ca chng  ti  khi  to ra  C.  Wirth  to 

ngn  ng  g ing  dy v do vy tt nhin  cn  p ng  cc yu  cu  s  phm".  

Khc vi  C,  Pascal  khng   c to ra  lm ngn  ng lp trnh  h thng.    

cao tnh  n  g in  v h iu  qu da trn  mc  hiu  v khoa hc lp trnh  thi  by g i,  

Wirth  ch  tm chp nhn  cc hn  ch ca ngn  ng,  tr c tin  trong  cc vn   l in  

quan  n  th g ii  bn  ngoi  (vo/ra v cc cng  c  ph  thuc h thng).  Mc d  vy,  

nu  ngh rng  Pascal  l ngn  ng ch dnh   g ing  dy th  s sai  lm.  Hy nghe chnh  

 kin  ca Wirth  v vn   ny (1 984):  "C ng i  cho rng  Pascal   c th it k nh  

mt ngn  ng  g ing  dy.  Mc d  iu  ny l  ng,  nh ng  vic s dng  n  ging  

dy khng  phi  l  mc ch  duy nht.  Thc t,  ti  khng  tin  vo s thnh  cng  ca vic 

p dng  trong  khi  hc cc cng  c  v ph ng  php m khng  th s dng   g ii  quyt 

cc bi  ton  thc t.  Theo cc tiu  chun  ngy nay th  Pascal  c nhng  nh c im r 

rng  khi  lp trnh  cc h thng  ln,  nh ng  1 5 nm tr c,  n l  tho hip hp l  g ia ci  

mong mun  v hiu  qu".  
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Pascal v lp trnh c cu trc  

Ngn  ng Pascal   c Wirth  to ra d i  nh  h ng  cc t  t ng  ca C.  A.  R.  

Hoare,  ng  trong  cng  trnh  "Bn v cu  trc d l iu"  (Notes on  Data Structuring,  

Academic Press,  1 972).  ng  gp ca nh bc hc ng i  Anh  ln  ti  mc c th gi  

ng  l cha  u  ca Pascal .   

Pascal   c coi  nh  khi  u  ca k nguyn  lp trnh  cu  trc.  Tt c bt u  t bi  

bo ca chuyn  g ia ng i  H Lan  E.  W.  Di jkstra "Lp trnh  cu  trc"  (Structured  

Programming,  1 969).  Trong  bi  bo ny ng   xut hn  ch cc cu  trc iu  khin  

ch ng  trnh  ch  ba dng  l tun  t,  r nhnh  v lp.  T  suy ra rng  cu  lnh  

chuyn  v iu  kin  (goto)  trong  cc ngn  ng ALGOL v PL/1  (rt ph bin  thi  by 

g i)  l hon  ton  khng  cn  thit.  Tht s l Wirth  cng  khng  dm loi  cu  lnh  ny 

khi  Pascal .  Nh ng  iu  ch  yu  nm  ch khc:  Lp trnh  cu  trc l in  quan  n  

nguyn  tc "t trn  xung  d i"  ( lm mn  tng b c),  yu  cu  tnh  cu  trc ca iu  

khin v d l iu,  da vo s n  g in  v c s ton  hc m tng   tin  cy ca phn  

mm.  Tt c nhng  iu  ny u  kh thi  nh cc kh nng  ca Pascal .  

V   khi  xy dng  Pascal ,  Wirth  vit:  "im mi  ca Pascal  l   a ra cc cu  

trc v kiu  d l iu  phong  ph,  cng  g ing  nh  ALGOL  a ra cc loi  cu  trc iu  

khin.  Trong  ALGOL ch c ba kiu  d l iu  c s:  cc s nguyn  v thc,  g i tr  chn  l ,  

mng;  Pascal    a thm cc kiu  d l iu  c s v cn  cho kh nng  xc nh  nhng 

kiu  c s mi  (kiu  l it k,  kiu  min  con),  cng  nh  cc dng  cu  trc d l iu  mi:  

bn  ghi ,  tp hp,  tp,  m mt s trong  chng   c trong  COBOL.  V tt nhin,  quan  

trng nht l tnh   quy trong  vic m t cc cu  trc v h qu ca iu  ny l kh 

nng kt hp v lng  cc cu  trc".  

Pascal c tip tc tn ti?  

 kt lun,  xin  trch  dn  li  ca Dennis Ritchie tc g i ngn  ng C:  "Pascal  l  mt 

ngn  ng thanh  l ch.  N vn  tip tc tn  ti .  N  khi  ngun  cho khng  t ngn  ng 

n  em v c nh  h ng  su  sc n  vic thit k cc ngn  ng lp trnh  ni  chung".   
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Cu trc ch ng trnh  

1 .   Cu trc chung  

Ni chung,  ch ng trnh  c vit bng mt ngn ng lp trnh bc cao 
th ng gm phn khai bo v  phn thn.  Phn thn ch ng trnh nht thit phi 
c.  Phn khai bo c th c hoc khng tu theo tng ch ng trnh c th.  

Khi din gii c php ca ngn ng lp trnh ng i ta th ng s dng ngn ng 

t nhin.  Cc din gii bng ngn ng t nhin  c t gia cp du <  v > .  Cc 
thnh phn ca ch ng trnh c th c hoc khng  c t trong cp du [  v  ] .   

Vi quy c trn,  cu trc ca mt ch ng trnh c th  c m t nh  sau:  

[< phn khai bo  >]  

<phn thn> 

2.   Cc thnh phn ca ch ng trnh 

a)  Phn khai bo  

C th c cc khai bo cho:  tn ch ng trnh,  th  vin,  hng,  bin v ch ng 
trnh con.  

Khai  bo tn  ch ng trnh  

Phn ny c th c hoc khng.  Vi Pascal,  nu c,  phn khai bo tn 
ch ng trnh bt u bng t kho program,  tip n l tn ch ng trnh:  

 program <tn ch ng trnh>;  

trong ,  tn ch ng trnh  l tn do ng i lp trnh t theo ng quy nh 
v  tn.  

V d  

 program Phuong_trinh_B2;  

 program Vi_du;  

Khai  bo th  vin  

Mi ngn ng lp trnh th ng c sn mt s th  vin cung cp mt s 
ch ng trnh thng dng   c lp sn.   s dng cc ch ng trnh  cn 
khai bo th  vin cha n.   

3.  
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V d.  Khai bo th  vin  

 Trong Pascal:   

 uses  crt;  

 Trong C++:  

#include <stdio. h> 

#include <conio. h >  

Th  vin crt  trong Pascal hoc stdio.h  v conio.h  trong C++ cung cp cc 
ch ng trnh c sn  lm vic vi mn hnh v bn phm.  V d,  mun xo 
nhng g ang c trn mn hnh:  

 Trong Pascal,  sau khi khai bo th  vin crt,  ta dng lnh:  

 clrscr;   

 Trong C++,  sau khi khai bo th  vin conio.h,  ta dng lnh:  

 clrscr() ;  

Khai  bo hng 

V d.  Khai bo hng 

 Trong Pascal:  
const MaxN = 1000;  

 PI  = 3 . 1416;  

 KQ = ' Ket  qua: ' ;  

  Trong C++:  
const int  MaxN = 1000;  

const float  PI  = 3 . 1416;  

const char*  KQ = " ketqua: " ;  

Khai bo hng th ng  c s dng cho nhng gi tr xut hin nhiu ln 
trong ch ng trnh.  

Khai  bo bin  

Tt c cc bin dng trong ch ng trnh u phi  c t tn v khai bo 
cho ch ng trnh dch bit  l u tr v x l.  Bin ch nhn mt gi tr ti mi 
thi im thc hin ch ng trnh  c gi l  bin n.    

V d 

Khi kho st ph ng trnh  ng thng ax + by  + c  =  0,  cc h s a,  b,  c  c 
th  c khai bo nh  nhng bin n.  

Cch khai bo bin  c trnh by ring trong 5 .  

Khai bo v s dng ch ng trnh con  c trnh by trong ch ng VI.  
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b)   Phn thn ch ng trnh  

Dy lnh trong phm vi  c xc nh bi cp du hiu m u v kt thc 

to thnh thn ch ng trnh.  

V d.  Thn ch ng trnh trong Pascal:  

 

 

 

 

 

3.   V d ch ng trnh n gin 

D i y xt mt vi v d v nhng ch ng trnh n gin.  

V d 1 .  Ch ng trnh sau thc hin vic  a ra mn hnh thng bo  

"Xin chao cac ban!" .   

Trong Pascal Trong C++ 

 

program vi_du;   
begin 

writeln( ' Xin chao cac ban! ' ) ;  

end.  

#include  <stdio. h> 
void main( )  
{  
  printf( "Xin chao  cac ban! " ) ;  
}  

 Phn khai bo ch c khai bo tn 
ch ng trnh gm tn dnh ring 
program  v tn ch ng trnh l
vi_du.  

 Phn thn ch ng trnh ch c mt 
cu lnh writeln,   a thng bo ra 
mn hnh.  

 Phn khai bo ch c mt cu lnh 
include  khai bo th  vin stdio.h.   

 Phn thn ch ng trnh ch c mt 
cu lnh printf  a thng bo ra 
mn hnh.   

V d 2.  Ch ng trnh Pascal sau  a cc thng bo "Xin chao cac ban!"  v 

"Moi cac ban  lam  quen  voi  Pascal"  ra mn hnh.  

begin 

 writeln( ' Xin chao cac  ban! ' ) ;  

 writeln( ' Moi  cac  ban lam quen voi  Pascal' ) ;  

end.  

Ch ng trnh trn khng c phn khai bo.  Phn thn ch ng trnh c hai 

cu lnh  a hai thng bo t ng ng ra mn hnh.  

begin   

[<Dy lnh>]   

end.  

Tn  dnh  ring  

bt u  

Tn  dnh  ring  

kt thc  
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Mt s kiu d liu chun 

Cc bi ton trong thc t th ng c d liu vo v kt qu ra thuc nhng 
kiu d liu quen bit nh  s nguyn,  s thc,  k t,. . .  Khi cn lp trnh cho 
nhng bi ton nh  vy,  ng i lp trnh s dng cc kiu d liu  th ng gp 
mt s hn ch nht nh,  ph thuc vo cc yu t nh  dung l ng b nh,  kh 
nng x l ca CPU,. . .  

V vy,  mi ngn ng lp trnh th ng cung cp mt s kiu d liu chun 

cho bit phm vi gi tr c th l u tr,  dung l ng b nh cn thit  l u tr v 
cc php ton tc ng ln d liu.  D i y xt mt s kiu d liu chun 
th ng dng cho cc bin n trong Pascal.  

1 .   Kiu nguyn 

Kiu B nh l u  tr mt gi tr  Phm vi  gi tr  

byte  1  byte t 0  n  255 

integer 2 byte t 32768 n  32767 

word 2 byte t 0  n  65535 

longint 4 byte t 21 47483648 n 21 47483647 

2.   Kiu thc  

C nhiu kiu dng  khai bo cc i l ng nhn gi tr l s thc.  Th ng 
dng hn c l cc kiu  c lit k trong bng sau:  

Kiu B nh l u  tr mt gi tr  Phm vi  gi tr  

real  6 byte 0  hoc c g i tr  tuyt i  nm trong  

phm vi  t 2,9   1 0
39

 n  1 ,7    1 0
38

 

extended 1 0 byte 0  hoc c g i tr  tuyt i  nm trong  

phm vi  t 1 0
-4932

 n  1 0
4932

 

4.  
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3.   Kiu k t 

Ta hiu k t l cc k t thuc b m ASCII gm 256 k t c m ASCII 
thp phn t 0 n 255.   

V d,  k t A  c m ASCII l 65,  k t a  c m ASCII l 97.  K t c bit,  
dng  th hin s ngn cch gia hai t vit lin tip trong cc vn bn,  l du 
cch.  Du cch  c g bng phm Space  phm di nht trn bn phm v c 
m ASCII bng 32.  

Kiu B nh l u  tr mt gi tr  Phm vi  gi tr  

char  1  byte 256 k t trong  b m ASCI I  

4.   Kiu lgic  

Kiu B nh l u  tr mt gi tr  Phm vi  gi tr  

boolean  1  byte true hoc false 

Ghi  ch:   Ng i  lp trnh  cn  tm  h iu  c tr ng  ca cc kiu  d l iu  

chun  c xc nh  bi  b dch  v s dng  khai  bo bin.   

 

Khai bo bin 

Nh   nu  trn,  mi bin dng trong ch ng trnh u cn khai bo tn v 
kiu d liu.  Tn bin dng  xc lp quan h gia bin vi a ch b nh ni 
l u tr gi tr bin.  Mi bin ch  c khai bo mt ln.  Trong phn ny ta ch 
xt khai bo cc bin n.  

Trong Pascal,  khai bo bin bt u bng t kho var  c dng:  

 var  <danh sch bin>:  <kiu d liu>;  

trong :   

  danh sch bin  l mt hoc nhiu tn bin,  cc tn bin  c vit cch 
nhau bi du phy;   

  kiu d liu  th ng l mt trong cc kiu d liu chun hoc kiu d liu 
do ng i lp trnh nh ngha ( c trnh by trong ch ng IV).  

5.  
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Sau t kho var  c th khai bo nhiu danh sch bin khc nhau,  tc l 
cu  trc:   

 <danh sch bin>: <kiu d liu> ;  

c th xut hin nhiu ln.  

V d 1  

Gi s trong ch ng trnh cn cc bin thc A,  B,  C,  D,  X1 ,  X2 v cc bin 

nguyn M,  N.  Khi  c th khai bo cc bin  nh  sau:  

 var 

 A,  B,  C,  D,  X1 ,  X2 :  real;  

 M,  N:  integer;  

V d 2  

Xt khai bo bin:  

   var  

 X,  Y,  Z:  real;  

 C:  char;  

 I ,  J:  byte;  

 N:  word;  

Trong khai bo ny c ba bin thc X,  Y,  Z.  B nh cp pht cho ba bin ny 

l 1 8  byte (3   6 = 1 8).  C  l bin k t v b nh dnh cho n l 1  byte.  Cc bin 

I,  J nhn gi tr nguyn trong phm vi t 0 n 255  v b nh dnh cho mi bin 

l 1  byte.  Bin N  cng nhn cc gi tr nguyn,  nh ng trong phm vi t 0 n 

65535.  B nh cp pht cho bin N  l 2  byte.  Nh  vy,  tng b nh dnh cho 

cc bin  khai bo l:   

1 8  + 1  + 2 + 2 = 23  (byte).  

Mt s ch  khi khai bo bin: 

 Cn t tn  bin  sao cho gi  nh n   ngha ca bin  .  iu  ny rt c li  
cho vic c,  h iu  v sa i  ch ng  trnh  khi  cn  thit.   

V d,  cn  t tn  hai  bin  biu  d in  im ton,  im tin  th  khng  nn  v  ngn  

gn  m t tn  bin  l  d1 ,  d2 m nn  t l dtoan,  dtin.  

 Khng  nn  t tn  bin  qu ngn  hay qu di ,  d mc li  khi  vit nhiu  ln  tn  
bin.  V d,  khng  nn  dng  d1 ,  d2 hay diemmontoan,  diemmontin  cho im 
ton,  im tin  ca hc sinh.  

 Khi  khai  bo bin  cn  c bit l u   n  phm vi  g i  tr  ca n.  V d ,  khi  khai  
bo bin  biu  d in  s hc sinh  ca mt lp c th s dng  kiu  byte,  nh ng  
bin  biu  d in  s hc sinh  ca ton  tr ng  th  phi  thuc kiu  word.  
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Php ton,  biu thc,   
cu lnh gn  

 m t cc thao tc trong thut ton,  mi ngn ng lp trnh u xc nh 

v s dng mt s khi nim c bn:  php ton,  biu thc,  gn gi tr cho  bin.  

D i y s xt cc khi nim  trong Pascal.  

1 .   Php ton 

T ng t trong ton hc,  trong cc ngn ng lp trnh u c nhng php 

ton s hc nh  cng,  tr,  nhn,  chia trn cc i l ng thc,  cc php ton chia 

nguyn v ly phn d ,  cc php ton quan h,   

Bng d i y l k hiu cc php ton  trong ton v trong Pascal:  

Php ton Trong ton hc Trong Pascal  

Cc php ton  s hc 

vi  s nguyn  
+ (cng),   (tr),    (nhn),  d iv (chia nguyn),  

mod  (ly phn  d )  

+,  ,  *,  d iv,  

mod  

Cc php ton  s hc 

vi  s thc 
+ (cng),   (tr),    (nhn),  :  (chia)  +,  ,  *,  / 

Cc php ton quan h <  (nh hn),    (nh hn  hoc bng),  >  (ln  

hn),    ( ln  hn  hoc bng),  =  (bng),  

  (khc)  

<,  <=,  >,   

>=,  =,  <>  

Cc php ton  lgic   (ph  nh),    (hoc),    (v)  not,  or,  and  

Ch  :    Kt qu ca cc php ton  quan  h cho g i  tr  lg ic.  

    Mt trong  nhng  ng  dng  ca php ton  lgic l   to ra  

cc biu  thc phc tp t cc quan  h n  g in.  

6.  
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2.   Biu thc s hc 

Trong lp trnh,  biu thc s hc l mt bin kiu s hoc mt hng s hoc 

cc bin kiu s v cc hng s lin kt vi nhau bi mt s hu hn php ton 

s hc,  cc du ngoc trn (  v )  to thnh mt biu thc c dng t ng t nh  

cch vit trong ton hc vi nhng quy tc sau:  

 Ch dng cp ngoc trn  xc nh trnh t thc hin php ton trong 

tr ng hp cn thit;  

 Vit ln l t t tri qua phi;   

 Khng  c b qua du nhn (*)  trong tch.  

Cc php ton  c thc hin theo th t:  

 Thc hin cc php ton trong ngoc tr c;  

 Trong dy cc php ton khng cha ngoc th thc hin t tri sang 

phi,  theo th t cc php ton nhn (*),  chia (/),  chia nguyn (div),  ly 

phn d  (mod) thc hin tr c v cc php ton cng (+),  tr ()  thc 

hin sau.   

V d  

Biu  thc trong ton  hc Biu  thc trong Pascal  

5a+6b 5*a + 6*b 

xy

z
 x*y/z 

Ax2 + Bx + C A*x*x +  B*x + C 







x + y x z

1 xy
x

2

 
(x +  y)/(x  1 /2)   (x  z)/(x*y)  

Ch  :      Nu  biu  thc cha mt hng  hay bin  kiu  thc th   ta  c biu  

thc s hc thc,  g i  tr  ca biu  thc cng  thuc kiu  thc.  

    Trong  mt s tr ng  hp nn  dng  bin  trung  g ian   c th 

trnh   c vic tnh  mt biu  thc nhiu  ln .  
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3.   Hm s hc chun 

 lp trnh  c d dng,  thun tin hn,  cc ngn ng lp trnh u c th  

vin cha mt s ch ng trnh tnh gi tr nhng hm ton hc th ng dng.  Cc 

ch ng trnh nh  vy  c gi l cc hm s hc chun.  Mi hm chun c tn 

chun ring.  i s ca hm l mt hay nhiu biu thc s hc v  c t trong 

cp ngoc trn ( v )  sau tn hm.  Bn thn hm chun cng  c coi l mt 

biu thc s hc v n c th tham gia vo biu thc s hc nh  mt ton hng 

(ging nh  bin v hng).  Kt qu ca hm c th l nguyn hoc thc hay ph 

thuc vo kiu ca i s.   

Bng d i y cho bit mt s hm chun th ng dng.  

Hm 
Biu  
din  

ton hc

Biu  din  trong 
Pascal  

Kiu  i  s Kiu  kt qu 

Bnh  ph ng  x
2 sqr(x)  Thc hoc 

nguyn  
Theo kiu  ca 

i  s 

Cn  bc hai  x  sqrt(x)  Thc hoc 
nguyn  

Thc 

Gi tr  tuyt i  x  abs(x)  Thc hoc 
nguyn  

Theo kiu  ca 
i  s 

Lgarit t nhin  lnx ln(x)  Thc Thc 

Lu tha ca s e ex exp(x)  Thc Thc 

Sin  sinx sin(x)  Thc Thc 

Cos cosx cos(x)  Thc Thc 

 V d 

Biu thc ton hc 
2

4

2

b b ac

a

 + 
 trong Pascal c th vit d i dng:  

(b+sqrt(b*b  4*a*c) ) /( 2*a)  

 hoc 

(b+sqrt(sqr(b)  4*a*c) ) /2/a 

Ngoi nhng hm s hc chun trn,  cn c cc hm chun khc  c gii 
thiu trong nhng phn sau.  
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4.   Biu thc quan h 

Hai biu thc cng kiu lin kt vi nhau bi php ton quan h cho ta mt 

biu thc quan h.  

Biu thc quan h c dng:   

<biu thc 1> <php ton quan h> <biu thc 2>  

trong ,  biu thc 1  v biu thc 2  cng l xu hoc cng l biu thc s hc.  

V d 

 x <  5  

 i+1  >= 2 * j  

Biu thc quan h  c thc hin theo trnh t:  

  Tnh gi tr cc biu thc.   

  Thc hin php ton quan h.  

Kt qu ca biu thc quan h l gi tr lgic:  true (ng)  hoc false  (sai).   

Trong v d trn,  nu x  c gi tr 3 ,  th biu thc x  < 5  c gi tr true.  Nu 

i  c gi tr 2 v j  c gi tr 3  th biu thc i + 1  >= 2*j  s cho gi tr false.  

V d 

iu kin  im M c to  (x,  y)  thuc hnh trn tm I(a,  b),  bn knh R  
l:   
 sqrt( (x-a) *(x-a)  +  ( y-b) *(y-b) )  <= R 

hoc 
 sqr(x-a)  +  sqr(y-b)  <= R*R 

5.   Biu thc lgic 

Biu thc lgic n gin l bin lgic hoc hng lgic.   

Biu thc lgic  l cc biu thc lgic n gin,  cc biu thc quan h lin 

kt vi nhau bi php ton lgic.  Gi tr biu thc lgic l true  hoc false (xem 

ph lc A).  Cc biu thc quan h th ng  c t trong cp ngoc (  v ).   

Php ton not  c vit tr c biu thc cn ph nh,  v d:  

not (x < 1 )  th hin pht biu "x  khng nh hn 1 "  v iu ny t ng  ng 

vi biu thc quan h x   >= 1 .  
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Cc php ton and v or dng  kt hp nhiu biu thc lgic hoc quan h 

thnh mt biu thc,  th ng  c dng  din t cc iu kin phc tp.  

V d 1  

 th hin iu kin 5    x    1 1 ,  trong Pascal cn phi tch thnh pht biu 

d i dng "5    x  v x    1 1 " :  

( 5  <= x)  and ( x  <= 11 )  

V d 2  

Gi thit M v N l hai bin nguyn.  iu kin xc nh M v N ng thi 

chia ht cho 3  hay ng thi khng chia ht cho 3   c th hin trong Pascal 

nh  sau:  

((M mod 3 = 0)  and (N mod 3  = 0) )  or ((M mod 3 <>0)  and (N mod 3  <> 0) )  

6.   Cu lnh gn 

Lnh gn l mt trong nhng lnh c bn nht ca cc ngn ng lp trnh.  

Trong Pascal cu lnh gn c dng:  

<tn bin>: = <biu thc>;  

Trong tr ng hp n gin,  tn bin  l tn ca bin n.  Kiu ca gi tr 

biu thc phi ph hp vi kiu ca bin.  

Chc nng ca lnh gn l t cho bin c tn  v tri du " :="  gi tr mi  

bng  gi tr ca biu thc  v phi.  

V d 

 x1: = (b  sqrt(b*b  4*a*c) ) /( 2*a) ;  

 x2 : = b/a  x1;  

 z : = z   1;  

 i: = i  +  1 ;  

Trong v d trn,   ngha ca lnh gn th ba l gim gi tr ca bin z  mt 

n v.   ngha ca lnh gn th t  l tng gi tr ca bin i  ln mt n v.  
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Cc th tc chun v o/ra  
n gin  

 khi to gi tr ban u cho bin,  ta c th dng lnh gn  gn mt gi 
tr cho bin.  Nh  vy,  mi ch ng trnh lun lm vic vi mt b d liu vo.   
ch ng trnh c th lm vic vi nhiu b d liu vo khc nhau,  th  vin ca 
cc ngn ng lp trnh cung cp mt s ch ng trnh dng   a d liu vo v 
 a d liu ra.   

Nhng ch ng trnh  a d liu vo cho php  a d liu t bn phm hoc 
t a vo gn cho cc bin,  lm cho ch ng trnh tr nn linh hot,  c th tnh 
ton vi nhiu b d liu u vo khc nhau.  Kt qu tnh ton  c l u tr tm 
thi trong b nh.  Nhng ch ng trnh  a d liu ra dng   a cc kt qu 
ny ra mn hnh,  in ra giy hoc l u trn a.  

Cc ch ng trnh  a d liu vo v ra   c gi chung l cc th tc 
chun vo/ra n gin.   

Trong phn ny,  ta s xt cc th tc chun vo/ra n gin  ca Pascal  
nhp d liu vo t bn phm v  a thng tin ra mn hnh.  

1 .   Nhp d liu vo t bn phm 

Vic nhp d liu t bn phm  c thc hin bng th tc chun:   

 read(<danh sch bin vo>) ;  

hoc 
 readln(<danh sch bin vo>) ;  

trong  danh sch bin vo  l mt hoc nhiu  tn bin n (tr bin kiu 
boolean).  Trong tr ng hp nhiu bin th cc tn bin  c vit cch nhau bi 
du phy.  

V d 

 read(N) ;  

 readln(a, b, c) ;  

Lnh th nht  nhp mt gi tr t bn phm v gn gi tr  cho bin N.  
Lnh th hai dng  nhp ln l t ba gi tr t bn phm v gn cc gi tr  
t ng ng cho ba bin a,  b  v c.   

7.  
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Khi nhp gi tr cho nhiu bin,  nhng gi tr ny  c g cch nhau bi t 
nht mt du cch hoc k t xung dng (nhn phm Enter).  Cc gi tr ng vi 
bin nguyn phi  c biu din d i dng s nguyn (khng c du chm thp 
phn).  Cc gi tr ng vi bin thc c th  c nhp d i dng s nguyn,  s 
thc dng thng th ng hoc s thc dng du phy ng.  

V d,   nhp cc gi tr 1 ,  -5  v 6 cho cc bin thc a,  b,  c  trong th tc 
th hai trong v d trn,  c th g:   

 1  -5  6  ri nhn phm Enter  
hoc     

 1. 0  -5  ri nhn phm Enter  
 6  ri nhn phm Enter.   

2.    a d l iu ra mn hnh 

  a d liu ra mn hnh,  Pascal cung cp th tc chun:  

 write(<danh sch kt qu ra>) ;  

hoc 

 writeln(<danh sch kt qu ra>) ;  

trong ,  danh sch kt qu ra c th l tn bin n,  biu thc  hoc hng.  Cc 
hng xu th ng  c dng  tch cc kt qu hoc  a ra ch thch.  Cc thnh 
phn trong kt qu ra  c vit cch nhau bi du phy.  

Vi th tc write,  sau khi  a cc kt qu ra mn hnh,  con tr khng 
chuyn xung dng tip theo.  Vi th tc writeln,  sau khi  a thng tin ra mn 
hnh,  con tr s chuyn xung u dng tip theo.  

V d  

 nhp gi tr cho bin M t bn phm, ng i ta th ng dng cp th tc:   
         write(  Hay nhap gia tri  M:   ) ;  
     readln(M) ;  

Khi thc hin cc lnh ny,  trn mn hnh xut hin dng thng bo:  

   Hay nhap gia tri  M:   

v con tr s  v tr tip theo trn dng,  ch ta g gi tr ca M.  

 ch ng trnh  c s dng mt cch tin li,  khi nhp gi tr t bn phm 

cho bin,  ta nn c thm xu k t nhc nh vic nhp gi tr cho bin no,  kiu 
d liu g,. . .  V d,  khi cn nhp mt s nguyn d ng N  (N   1 00)  t bn phm, 
ta c th s dng cp th tc  sau:  

 write( ' Nhap so  nguyen duong N <= 100 :  ' ) ;  

 readln(N) ;  
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V d 

Sau y l mt ch ng trnh hon chnh c s dng cc th tc vo v ra.  

program Vidu;  

var  N:  byte;  

begin 

 write( '  Lop ban co  bao  nhieu nguoi?  ' ) ;   

readln(N) ;  

 writeln( '  Vay la  ban co  ' ,  N1, '  nguoi  ban trong lop. ' ) ;  

 write( ' Go  ENTER de  ket  thuc chuong trinh. ' ) ;  

 readln 

end.  

Th tc readln  cui cng dng  tm dng thc hin ch ng trnh cho 

ng i dng c th quan st kt qu ca ch ng trnh  a ra trn mn hnh.  Mun 
ch ng trnh chy tip cn nhn phm Enter.  

Ch  :     Cc th  tc readln  v  writeln  c  th khng  c tham s.  

    Trong  th  tc write  hoc writeln,  sau  mi  kt qu ra (bin,  

hng,  biu  thc)  c th c quy cch ra.  Quy cch ra c dng:  

  i  vi  kt qu thc:   

  : < rng>: <s ch s phn thp phn>  

  i  vi  cc kt qu khc:   

  : < rng>  

  trong ,   rng v s ch s phn thp phn  l cc hng nguyn khng m.  

V d 

 writeln( N: 5, x: 6: 2 ) ;  

 write( i: 3, j : 4 , a+b: 8 : 3) ;   

 

Minh ho vi N =  36,  x =  24,  i =  425,  j =  56  v a +  b =  23.2 

Trong th tc th nht,  5  v tr k t v tr con tr hin thi  c dnh   a 

ra gi tr N.  Nu N  c gi tr nguyn d i 5  ch s hoc gi tr m d i 4 ch s 

th nhng v tr u s  c in du cch.  Tip theo l 6 v tr  c dnh   a 

x  ra,  trong  2 v tr dnh   a ra phn thp phn.  Do phn nguyn v phn 

thp phn  c cch nhau bi du chm nn cn li 3  v tr cho phn nguyn.  

Trong th tc th hai,  i  c  a ra trn 3  v tr,  j  c  a ra trn 4 v tr v 

kt qu a + b   c  a ra trn 8  v tr,  trong  c 3  v tr dnh cho phn thp phn.  

     36    24.00 

425       56       23.200 
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Son tho,  dch,  thc hin v  
hiu chnh ch ng trnh 

 c th thc hin ch ng trnh  c vit bng mt ngn ng lp trnh,  ta 
cn son tho,  s dng ch ng trnh dch  dch ch ng trnh  sang ngn ng 
my.  Cc h thng lp trnh c th th ng cung cp phn mm phc v cho vic 
son tho,  dch v hiu chnh ch ng trnh.  

Vi ngn ng Pascal,  ng i ta th ng dng cc phn mm Turbo Pascal 7.0 

hay Free Pascal.  Free Pascal cho php tn dng nhiu hn kh nng ca h 
thng.  Tuy nhin,  cch lm vic vi Turbo Pascal v Free Pascal l t ng t nn 
d i y ch gii thiu cch lm vic vi Turbo Pascal.   

Trong khun kh sch gio khoa,   thc hin cc v d v bi thc hnh,  
trong my tnh cn c cc tp:  turbo.exe,  turbo.tpl ,  graph.tpu ,  egavga.bgi .  

Mn hnh lm vic ca Pascal c dng nh  hnh 1  d i y.   

 

 

 

 

 

 

Hnh  1 .  Mn hnh lm vic ca Pascal 

8.  
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Dng th hai ca mn hnh  c gi l thanh bng chn,  mi mc trong 

bng chn t ng ng vi mt nhm vic ta c th la chn,  hai s  pha d i 

ca mn hnh ngn cch nhau bng du hai chm (: )  cho ta bit con tr son tho 

ang  dng no v ct no trn mn hnh.   

D i y l mt s thao tc v phm tt th ng s dng  son tho v thc 

hin mt ch ng trnh vit bng Pascal.   

 Son tho:  G ni dung ca ch ng trnh gm phn khai bo v cc lnh 
trong thn ch ng trnh.  V c bn,  vic son tho ch ng trnh t ng t 
nh  son tho vn bn.  L u ch ng trnh vo a bng cch nhn phm F2,  
nhp tn tp ri nhn phm Enter (phn m rng ca tp ngm nh l .pas).  

 Bin dch ch ng trnh:  Nhn t hp phm Alt+F9.  Nu ch ng trnh c 
li c php,  phn mm s hin th mt thng bo.  Cn phi sa li  
nu c,  l u li ch ng trnh ri tin hnh bin dch li cho ti khi khng 
cn li.  

 Chy ch ng trnh:  Nhn t hp phm Ctrl+F9 .  

 ng ca s ch ng trnh:  Nhn t hp phm Alt+F3.  

 Thot khi phn mm:  Nhn t hp phm Alt+X.  

 TM TT 

 D liu ca bi ton  c biu din thng qua bin trong ch ng trnh 
theo cc quy tc ca ngn ng lp trnh c th.  

 Kiu d liu ca mi ngn ng lp trnh ch cho php m t cc i 
l ng ri rc v  hu hn.  

 Mt ch ng trnh th ng c hai phn:  Phn khai bo v  phn thn 
ch ng trnh.  Phn khai bo c th c hoc khng.  

 Kiu d liu chun:  Kiu nguyn, kiu thc, kiu k t, kiu lgic.  

 Cc bin u phi  c khai bo v  mi bin ch khai bo mt ln.  

 Cc php ton:  s hc, quan h v  lgic.  

 Cc loi biu thc:  s hc, quan h v  lgic.  

 Cc ngn ng lp trnh c:  

o  Lnh gn dng  gn gi tr ca biu thc cho bin.   

o  Cc th tc chun dng   a d liu vo v  ra.  
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 B i tp v  thc h nh  1  

1 .   Mc ch,  yu cu 

  Gii thiu mt ch ng trnh Pascal hon chnh n gin; 

  Lm quen vi mt s dch v c bn ca Turbo Pascal hoc Free Pascal 
trong vic son tho,  l u tr,  dch v thc hin ch ng trnh.  

2.   Ni  dung 

a)  G ch ng trnh sau:  

program  Giai_PTB2 ;  

uses  crt;  

var  a,  b,  c,  D:  real;  

x1 ,  x2 :  real;  

begin 

clrscr;  

write( ' a,  b,  c:  ' ) ;  

readln(a, b, c) ;  

D: = b*b   4 *a*c;  

x1: = (-b   sqrt(D) ) /( 2*a) ;  

x2 : = -b/a   x1 ;  

write( ' x1  = ' ,  x1: 6: 2 , '  x2  =  ' , x2 : 6: 2 ) ;  

readln 

end.  

Ch  :   Du  chm phy (; )  dng   ngn  cch  cc khai  bo v cc cu  lnh.   

C th b qua du  chm phy sau  cu  lnh  tr c t kho end .  

  Sau  t kho end  cui  ch ng  trnh  phi  t du  chm.  

b)  Nhn phm F2  v l u ch ng trnh vi tn l PTB2.PAS  ln a.  

c)  Nhn t hp phm Alt+F9   dch v sa li c php (nu c).  

d)  Nhn t hp phm Ctrl+F9   thc hin ch ng trnh.  Nhp cc gi tr 1 ;  3  

v  2.  Quan st kt qu hin th trn mn hnh (x1  =   1 .00 x2 =   2.00).  Nhn 

phm Enter   quay li mn hnh son tho.  

e)  Nhn t hp phm Ctrl+F9  ri nhp cc gi tr 1 ;  0;  2.  

Quan st kt qu hin th trn mn hnh (x1  =  1 .41  x2 =   1 .41 ).  
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f)  Chnh sa ch ng trnh trn  c ch ng trnh khng dng bin trung gian D .  

Thc hin ch ng trnh  sa vi cc b d liu trn.  

g)  Sa li ch ng trnh nhn  c  cu c)  bng cch thay i cng thc tnh x2 

(c hai cch  tnh x2).  

h)  Thc hin ch ng trnh  sa vi b d liu 1 ;  5;  6.  Quan st kt qu trn 

mn hnh (x1  =   2.00 x2 =   3 .00).  

i)  Thc hin ch ng trnh vi b d liu 1 ;  1 ;  1  v quan st kt qu trn 

mn  hnh.  

CU  HI  V  B I  T P 

1 .  Hy cho bit s khc nhau gia hng c t tn v bin.  

2.   Ti  sao phi  khai  bo bin?  

3.  Trong Pascal, nu mt bin  ch nhn gi  tr  nguyn trong phm vi  t 
1 0 n 25532 th bin  c th  c khai  bo bng cc kiu d 
l iu  no? 

4.  Bin P c th nhn cc gi  tr  5;  1 0;  1 5;  20;  30;  60;  90 v bin X c 
th nhn cc gi  tr  0,1 ;  0,2;  0,3;  0,4;  0,5.  Khai  bo no trong cc 
khai  bo sau l  ng? 

 a)   var   X, P:  byte;    b)  var  P, X:  real;   

 c)  var   P:  real;      d)   var  X: real;  

         X:  byte;          P: byte;  

5.   tnh din tch S ca hnh vung c cnh  A  vi  gi  tr  nguyn nm 
trong phm vi  t 1 00 n 200, cch khai  bo S no d i  y l  
ng v tn t b nh nht?  

 a)  var  S :  integer;    b) var  S:  real;  

 c)  var  S :  word;      d)  var  S :  longint ;  

 e)  var  S :  boolean;  

6.  Hy vit biu  thc ton hc d i  y trong Pascal:   

3

y
x +

z(1 + z)
1

a
1 + x

.  
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7.  Hy chuyn cc biu thc trong Pascal  d i  y sang biu  thc 
ton hc t ng  ng:  

 a)  a/b*2;        b)  a*b*c/2;   

 c)  1/a*b/c;        d)  b/sqrt(a*a+b)    

8.  Hy vit biu thc lgic cho kt qu true kh i  to  (x,  y)  l  im 
nm trong vng gch cho k c bin ca cc hnh 2.a v  2.b.   
   

 

 

 

 

 

 

 

 

   a)          b)  

Hnh  2.  Cc min cn xc nh 

9.  Hy vit ch ng trnh  nhp s a (a >  0)  ri  tnh  v  a ra  din  tch 
phn  c gch cho trong hnh  3  (kt qu lm trn  n bn ch 
s thp phn).  

 

 

 

 

 

 

 

 

Hnh  3   

1 0.  Lp trnh  tnh  v  a ra  mn hnh  vn tc v khi  chm t ca mt 

vt ri  t  cao h, bit rng v =  2gh , trong  g l  gia  tc ri   

t do v g =  9,8m/s2 .   cao h  (m)   c nhp vo t bn phm.  

 

.  
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Cu trc r nhnh  

1 .   R nhnh 

Th ng ngy,  c rt nhiu vic ch  c thc hin khi mt iu kin c th 
no   c tho mn.  

V d,  Chu v Ngc th ng cng nhau chun b cc bi thc hnh mn 
Tin  hc.   

Mt ln Chu hn vi Ngc:  "Chiu mai nu tri khng m a th Chu s n 

nh Ngc" .  

Mt ln khc,  Ngc ni vi Chu:  "Chiu mai nu tri khng m a th Ngc 

s n nh Chu,  nu m a th s gi in cho Chu  trao i" .  

Cu ni ca Chu cho ta bit mt vic lm c th (Chu n nh Ngc)  s 
 c thc hin nu mt iu kin c th (tri khng m a)  tho mn.  Ngoi ra 
khng  cp n vic g s xy ra nu iu kin  khng tho mn (tri m a).  

Ta ni cch din t nh  vy thuc dng thiu:   

Nu. . .  th  

Cu ni ca Ngc khng nh mt trong hai vic c th (Ngc n nh Chu 
hay Ngc gi in cho Chu)  chc chn s xy ra.  Tuy nhin,  vic no trong hai 
vic s  c thc hin th tu thuc vo iu kin c th (tri khng m a)  tho 
mn hay khng.   

Ta ni cch din t nh  vy thuc dng :   

Nu  th ,  nu khng th  

T  c th thy,  trong nhiu thut ton,  cc thao tc tip theo s ph thuc 
vo kt qu nhn  c t cc b c tr c .   

Cu trc dng  m t cc mnh  c dng nh  trn  c gi l cu trc 
r  nhnh thiu v .  

V d,   gii ph ng trnh bc hai:   

ax2  + bx + c  =  0,  (a   0)  

tr c tin,  ta tnh bit s delta D  = b2   4ac.   

9.  
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Nu D  khng m, ta s  a ra cc nghim.  Trong tr ng hp ng c li,  ta 

phi thng bo l ph ng trnh v nghim.   

Nh  vy,  sau khi tnh D,  tu thuc vo gi tr ca D ,  mt trong hai thao tc 

s  c thc hin (h.  4).   

Mi ngn ng lp trnh u c cc cu lnh  m t cu trc r nhnh.  

 

 

 

 

 

 

 

 

 

H nh  4.  S  th hin cu trc r nhnh 

2.   Cu lnh if-then 

  m t cu trc r nhnh,  Pascal dng cu lnh if-then.  T ng ng vi hai 
dng thiu v  ni  trn,  Pascal c hai dng cu lnh if-then:   

a)   Dng thiu  

 if <iu kin>  then <cu lnh >;    

b)   Dng   

 if <iu kin>  then <cu lnh 1>  else <cu lnh 2>;   

trong :  

  iu kin l biu thc lgic.  

  Cu lnh,  cu lnh 1 ,  cu lnh 2  l mt cu lnh ca Pascal.  

 

 

 

 

 

 

Hnh  5          H nh  6 

Nhp a,  b,  c

D  b2    4ac

D   0  ?  

Thng  bo v 
nghim,  ri  kt thc

Tnh  v  a ra nghim 
thc,  ri  kt thc 

Sai  ng  

iu  kin  Cu  lnh  
ng

Sai  

iu  kin Cu  lnh  1  
ng  Sai

Cu  lnh  2  
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 dng thiu:  iu kin  s  c tnh v kim tra.  Nu iu kin  ng (c gi 
tr true)  th cu lnh s  c thc hin,  ng c li th cu lnh  s b b qua (h.  5).  

 dng :  iu kin  cng  c tnh v kim tra.  Nu iu kin  ng th cu 
lnh 1  s  c thc hin,  ng c li th cu lnh 2  s  c thc hin (h.  6).   

V d 1  

 if  D  <  0  then  writeln( ' Phuong trinh vo  nghiem. ' ) ;  

V d 2  

 if  a  mod 3  =  0  then  write( ' a  chia het  cho  3' )   

else  write( ' a khong chia het  cho  3' ) ;  

V d 3.   tm s ln nht max trong hai s a  v b,  c th thc hin bng 
hai cch sau:  

 Dng cu lnh gn max:= a v lnh if-then dng thiu:   

  if  b  >  a  then  max: =b;  

 Dng mt lnh if-then  dng :  

  if  b  >  a  then  max: =b else  max: =a;  

3.   Cu lnh ghp 

Theo c php,  sau mt s t kho (nh  then hoc else)  phi l mt cu lnh.  
Nh ng trong nhiu tr ng hp,  cc thao tc sau nhng tn dnh ring  kh 
phc tp,  i hi khng phi ch mt m l nhiu cu lnh  m t.  Trong cc 
tr ng hp nh  vy,  ngn ng lp trnh cho php gp mt dy cu lnh thnh 
mt cu lnh ghp (hay cu lnh hp thnh).  Chng hn,  cu lnh ghp ca 
Pascal c dng:  

begin 

  <cc cu lnh> ;  
end;   

Cu lnh,  cu lnh 1 ,  cu lnh 2  trong cc cu lnh if-then   mc trn c th 
l cu lnh ghp.   

Thut ng cu lnh   c hiu chung cho c cu lnh n v cu lnh  ghp.  

V d  

 if  D  <  0  then  writeln( ' Phuong trinh vo  nghiem. ' )  

  else 

   begin  

   x1 : = (-b   sqrt(b*b   4 *a*c) ) /( 2*a) ;  

   x2 : = -b/a-x1;  

   end;  
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4.   Mt s v d  

V d 1 .  Tm nghim thc ca ph ng trnh bc hai:  

    ax
2
 + bx + c  =  0 ,  vi a   0.  

Input:  Cc h s a,  b,  c  nhp t bn phm.  

Output:   a ra mn hnh cc nghim thc hoc thng bo "Phuong trinh vo 

nghiem" .  
program Giai_PTB2;  
uses  crt;  
var  a, b, c:  real;  

 D,  x1 ,  x2 :  real;  
begin 

 clrscr;  
 write( '  a,  b,  c:  ' ) ;  
 readln(a,  b,  c) ;  
 D: = b*b   4 *a*c;  
 if  D  <  0  then  writeln( ' Phuong trinh vo  nghiem. ' )  
  else  
  begin  

   x1 : = ( -b   sqrt(D) ) /( 2*a) ;  
   x2 : = -b/a   x1;  
   writeln( '  x1  = ' ,  x1: 8 : 3, '  x2  =  ' ,  x2 : 8: 3) ;  
  end;  

 readln 
end.  

V d 2   

Tm s ngy ca nm N,  bit rng nm nhun l nm chia ht cho 400 hoc 

chia ht cho 4 nh ng khng chia ht cho 100.  V d,  cc nm 2000,  2004 l nm 

nhun v c s ngy l 366,  cc nm 1900,  1 945  khng phi l nm nhun v c 

s ngy l 365.  

Input:  N  nhp t bn phm.  

Output:   a s ngy ca nm N  ra mn hnh.  
program Nam_nhuan;  
uses  crt;  
var  N,  SN:  integer;  
begin 

 clrscr;  
 write( ' Nam:  ' ) ;  readln(N) ;  
 if  ( N mod 4 00  = 0 ) or( (N mod 4  =  0 ) and( N mod 100  <> 0 ) )   
  then  SN: = 366  else  SN: = 365;  

 writeln( '  So  ngay cua nam ' ,  N, '  la  ' ,  SN) ;  
 readln 
end.   
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Cu trc lp  

1 .   Lp 

Vi a  l s nguyn v a > 2,  xt cc bi ton sau y:  

B i ton 1 .  Tnh v  a kt qu ra mn hnh tng 

1 1 1 1
. . .

1 2 100
S

a a a a
= + + + +

+ + +

.  

B i ton 2.  Tnh v  a kt qu ra mn hnh tng 

1 1 1 1
.. . . . .

1 2
S

a a a a N
= + + + + +

+ + +

  

cho n khi 
1

a N+

 < 0,0001 .  

Vi c hai bi ton,  d thy cch  tnh tng S c nhiu im t ng t:   

 Xut pht,  S  c gn gi tr 
1

a
;   

 Tip theo,  cng vo tng S  mt gi tr 
1

a N+

 vi N  =  1 ,  2,  3 ,  4,  5 ,  

Vic cng ny  c lp li mt s ln.   

i vi bi ton 1 ,  s ln lp l 100 v vic cng vo tng S s kt thc khi 

 thc hin vic cng 100 ln.  
i vi bi ton 2,  s ln lp ch a bit tr c nh ng vic cng vo tng S s 

kt thc khi iu kin 
1

a N+

 < 0,0001   c tho mn.  

Ni chung,  trong mt s thut ton c nhng thao tc phi thc hin lp i 

lp li mt s ln.  Mt trong cc c tr ng ca my tnh l c kh nng thc 

hin hiu qu cc thao tc lp.  Cu trc lp m t thao tc lp v c hai dng l 

lp vi s ln bit tr c  v lp vi s ln ch a bit tr c.  

Cc ngn ng lp trnh u c cc cu lnh  m t cu trc lp.  

1 0.  



   43

2.   Lp vi  s ln bit tr c v cu lnh for-do  

C hai thut ton Tong_1a  v Tong_1b   gii bi ton 1  nh  sau:  

Thut ton Tong_1a  

B c 1 .  S  1 /a;  N  0;   { Khi to S v N}  

B c 2 .  N  N + 1 ;   

B c 3.  Nu N  > 1 00 th chuyn n b c 5;  

B c 4.  S  S + 1 /(a + N)  ri quay li b c 2;  

B c 5.   a S  ra mn hnh,  ri kt thc.  

Thut ton  Tong_1b  

B c 1 .  S  1 /a;  N  1 01 ;  { Khi to S v N}  

B c 2 .  N  N   1 ;   

B c 3.  Nu N  < 1  th chuyn n b c 5;  

B c 4.  S  S + 1 /(a + N)  ri quay li b c 2;   

B c 5.   a S  ra mn hnh ri kt thc.  

L u ,  s ln lp ca c hai thut ton trn l bit tr c v nh  nhau (100 ln).   

Trong thut ton Tong_1a,  gi tr N  khi bt u tham gia vng lp l 1  v 

sau mi ln lp N  tng ln 1  cho n khi N > 100 (N  =  1 01 )  th kt thc lp 

(thc hin  100 ln).  Trong thut ton Tong_1b,  gi tr N  bt u tham gia 

vng lp l 1 00 v sau mi ln lp N  gim i 1  cho n khi N  < 1  (N  = 0)  th kt 

thc lp (thc hin  100 ln).  Ta ni cch lp trong thut ton Tong_1a  l 

dng tin v trong thut ton Tong_1b  l dng li.  

 m t cu trc lp vi s ln bit tr c,  Pascal dng cu lnh lp for-do 

vi hai dng tin v li nh  sau:  

 Dng lp tin:  

 for  <bin m>:=  <gi tr u> to  <gi tr cui> do  <cu lnh  >;   

 Dng lp li:  

 for  <bin m>:=  <gi tr cui> downto  <gi tr u  > do  <cu lnh>;   

trong :  
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  Bin m l bin n,  th ng c kiu nguyn.  

  Gi tr u,  gi tr cui  l cc biu thc cng kiu vi bin m v gi tr 
u  phi nh hn hoc bng gi tr cui.  Nu gi tr u  ln hn gi tr 
cui  th vng lp khng  c thc hin.  

Hot ng ca lnh for-do:  

   dng lp tin,  cu lnh vit sau t kho do   c thc hin tun t,  vi 
bin m ln l t nhn cc gi tr lin tip tng t gi tr u  n gi tr cui.   

   dng lp li,  cu lnh vit sau t kho do   c thc hin tun t,   
vi bin m  ln l t nhn cc gi tr lin tip gim t gi tr cui  n  
gi tr u.   

Ch  :   Gi tr  ca bin m   c iu  chnh  t ng,  v  vy cu  lnh  

vit sau  do  khng   c thay i  g i  tr  bin m.  

V d 1 .  Sau y l hai ch ng trnh ci t cc thut ton Tong_1a  v 

Tong_1b.  

 program Tong_1a;  

uses  crt;  

var  S :  real;   

  a,  N:  integer;  

begin 

clrscr;  

write( ' Hay nhap gia tri  a  vao! ' ) ;  

readln(a) ;  

S: =1. 0/a;          { Buoc  1}  

for  N: = 1  to  1 00  do       { Buoc  2 ,  Buoc  3}  

  S : = S+1. 0/(a+N) ;      { Buoc  4 }  

writeln( ' Tong S  la:  ' ,  S: 8 : 4 ) ;  { Buoc  5}  

readln 

end.  

 program Tong_1b;  

uses  crt;  

var  S :  real;   

  a,  N:  integer;  

begin  

clrscr;  

write  ( ' Hay nhap gia tri  a  vao! ' ) ;  

readln(a) ;  
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S: =1. 0/a;          { Buoc  1}  

for  N: = 100  downto  1  do     { Buoc  2  va Buoc  3}  

  S : = S+1. 0/( a+N) ;      { Buoc 4 }  

writeln( ' Tong S  la:  ' ,  S: 8 : 4 ) ;  { Buoc 5}  

readln 

end.  

V d 2.  Ch ng trnh sau thc hin vic nhp  t bn phm hai s nguyn 

d ng M v N  (M < N),  tnh v  a ra mn hnh tng cc s chia ht cho 3  hoc 

5  trong phm vi t M n N.  

program Vi_du_2 ;  

uses  crt;  

var  M,  N,  I :  integer;  

   T:  longint;  

begin 

  clrscr;  

  writeln( ' Nhap so  M nho  hon N' ) ;  

  write( ' M = ' ) ; readln(M) ;  

  write( ' N = ' ) ; readln(N) ;  

  T: = 0 ;  

for  I : = M to  N do   

 if ( I  mod 3  =  0 )  or  ( I  mod 5  = 0 )  then  

  T: =T+I;  

  writeln( ' KET  QUA:  ' ,  T) ;  

  readln 

end.   

3.   Lp vi  s ln ch a bit tr c v cu lnh while-do 

C th xy dng thut ton Tong_2  nh  sau  gii bi ton 2.  

Thut ton  Tong_2  

B c 1 .  S   1 /a;  N   0;   { Khi to S v N}  

B c 2 .  Nu 1 /(a   + N)  < 0,0001  th chuyn n b c 5;  

B c 3.  N   N  + 1 ;   

B c 4.  S  S + 1 /(a  + N)  ri quay li b c 2;  

B c 5.   a S  ra mn hnh,  ri kt thc.  

Nh  vy,  vic lp vi s ln ch a bit tr c s ch kt thc khi mt iu kin 

cho tr c  c tho mn.   
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 m t cu trc lp nh  vy,  Pascal dng cu lnh while-do  c dng:   

  while  <iu kin>  do<cu lnh >;  

trong :  

  iu kin  l biu thc lgic;  

  Cu lnh l mt cu lnh n hoc ghp.  

Vic thc hin lnh while-do   c th hin trn s   hnh 7.  

 

 

 

 

 

 

 

Hnh  7.  S  lp vi s ln lp ch a bit tr c  

V d 1 .  Sau y l s  khi v ch ng trnh ci t thut ton  Tong_2 .  

 

Hnh  8.  S  khi ca thut ton Tong_2 

Nhp a

S  1 /a;  
N   0  

N   N  +  1 ;  
S   S  + 1 /(a+N) 

1 /(a+N)  
<  0,0001 ? 

 a ra S,  
ri  kt thc 

Sai

ng

Cu  lnh  

iu  kin
Sai

ng



   47

program Tong_2;  

uses  crt;  

var   S :  real;   

   a,  N:  integer;  
begin 

write  ( ' Hay nhap gia tri  a  vao! ' ) ;  
readln(a) ;  
S: = 1 . 0/a;  N: = 0 ;    { Buoc 1 }  
 while  not  ( 1/(a+N) <0. 0001 )  do    { Buoc 2 }  

  begin   

N: = N+1;    { Buoc 3}  
S: = S+1. 0/(a+N) ;    { Buoc 4 }  

  end;  

writeln( ' Tong S  la:  ' ,  S: 8 : 4 ) ;   { Buoc  5}  
readln 

end.  

V d 2.  Tm c chung ln nht (CLN) ca hai s nguyn d ng M v N.  

C nhiu thut ton khc nhau tm CLN ca M v N.  Sau y l mt thut 
ton tm CLN.  

Thut ton 

B c 1 .  Nhp M,  N;  

B c 2 .  Nu M =  N  th ly gi tr chung ny lm CLN ri chuyn n 
b c  5;  

B c 3.  Nu M > N  th M   M  N  ng c li N    N  M;  

B c 4.  Quay li b c 2;  

B c 5.   a ra kt qu CLN ri kt thc.  

 

 

 

 

 

 

 

 

 

 

Hnh  9.  S  khi ca thut ton tm c chung ln nht 

Nhp M v N

M    M    N   

N    N    M   

ng

M  =  N  ?
Sai

M  > N ?
Sai

ng

 a ra  M ; Kt thc
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Ch ng trnh sau th hin thut ton tm c chung ln nht.   

program UCLN;  

uses  crt;  

var  M, N: integer;  

begin 

  clrscr;  

  write( ' M,  N =  ' ) ;  

  readln(M, N) ;  

  while  M <> N do  

   if  M >  N then  M: = M-N else  N: = N-M;  

  writeln( ' UCLN = ' ,  M) ;  

  readln  

 end.  

Ch :  Cc cu  lnh  trong  vng  lp th ng   c lp li  nh iu  ln,  v  

vy  tng  h iu  qu ca ch ng  trnh  th   nhng  thao tc khng  

cn  lp li  nn   a ra  ngoi  vng  lp.   

TM TT 

 Cc ngn ng lp trnh u c cu lnh th hin cu trc r nhnh v  
cu trc lp.   

 Cu lnh r nhnh c hai dng:  

o  Dng thiu; 

o  Dng .  

 C th gp dy cu lnh thnh cu lnh ghp.  

 Cc cu lnh m t cu trc lp:   

o  Lp vi s ln bit tr c; 

o  Lp vi s ln ch a bit tr c.  

nh l Bohn Jacopini (Bon Ja-co-pi-ni):  Mi qu trnh tnh ton u c th 
m t v  thc hin da trn ba cu trc c bn l  cu trc tun t, cu trc 
r nhnh v  cu trc lp.  
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   B i tp v  thc h nh  2   

1 .   Mc ch,  yu cu 

 Xy dng ch ng trnh c s dng cu trc r nhnh; 

 Lm quen vi vic hiu chnh ch ng trnh.  

2.   Ni  dung  

Bi ton.  B s Pi-ta-go  

Bit rng b ba s nguyn d ng a,  b,  c   c gi l b s Pi-ta-go nu tng 

cc bnh ph ng ca hai s bng bnh ph ng ca s cn li.  Vit ch ng trnh 

nhp t bn phm ba s nguyn d ng a,  b,  c  v kim tra xem chng c l b s 

Pi-ta-go hay khng.  

 t ng:  Kim tra xem c ng thc no trong ba ng thc sau y xy ra 

hay khng:  

a
2  =  b2  + c2  

b
2  =  a2  + c2  

 c2  =  a2  + b2.  

 Nhng cng vic cn thc hin:  

a)  G ch ng trnh sau:  

program Pi_ta_go;  

uses  crt;  

var  a,  b,  c:  integer;  

   a2 ,  b2,  c2:  longint;  

begin 

clrscr;  

 write( ' a,  b,  c:  ' ) ;  

 readln(a,  b,  c) ;  

 a2 : = a;   

 b2 : = b;  

 c2 : = c;  

 a2 : = a2*a;  



   50 

 b2 : = b2*b;  

 c2 : = c2*c;  

 if (a2  =  b2  +  c2 )  or  ( b2  =  a2  +  c2 )  or  ( c2  =  a2  +  b2 )  

     then  writeln( ' Ba so  da nhap la bo  so  Pi-ta-go' )  

  else  writeln(' Ba so da nhap khong la bo so Pi-ta-go' ) ;  

 readln 

end.  

Ch :  Tr c else khng  c du  chm phy (; ) .  

b)  L u ch ng trnh vi tn PITAGO  ln a.  

c)  Nhn phm F7   thc hin tng cu lnh ch ng trnh,  nhp cc gi tr  

a  =  3,  b  =  4,  c  =  5.   

d)  Vo bng chn Debug  m ca s hiu chnh  xem gi tr a2,  b2,  c2.  

e)  Nhn phm F7   thc hin cc cu lnh tnh nhng gi tr ni trn,  so snh 

vi kt qu a2 = 9,  b2 = 16,  c2 = 25.  

f)  Quan st qu trnh r nhnh.  

g)  Lp li cc b c trn vi b d liu a  =  700,  b  = 1 000,  c  =  800.   

h)  Nu thay dy lnh  

 a2 : = a;   

 b2 : = b;  

 c2 : = c;  

 a2 : = a2*a;  

 b2 : = b2*b;  

 c2 : = c2*c;  

bng dy lnh 

 a2 : = a*a;  

 b2 : = b*b;  

 c2 : = c*c;  

th kt qu c g thay i vi b d liu cho  cu g? 

CU  HI  V  B I  TP 

1 .  Hy cho bit s ging v khc nhau  ca hai  dng cu lnh if-then .  

2.  Cu lnh ghp l  g?  Ti  sao phi  c cu lnh  ghp? 
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nu im (x, y) thuc hnh trn bn knh r (r > 0), tm (a, b).  

 

trong tr ng hp cn li .  

3.   C th dng cu lnh while-do   thay cho cu lnh for-do  c 
khng? Nu  c, hy thc hin iu   vi  ch ng trnh Tong_1a.  

4.   Vit cu lnh r nhnh tnh:   

 a)  







2 2+

= +

0, 5

x y

z x y  

 b)  







+

=

+

x y

z

x y

   

5.   Lp trnh  tnh:  

 a)  Y =  
n

n

n

50
.

=1 + 1
  

 b)  e(n)  =  1  +  
1 1 1
+ + +

1 ! 2!
. . .

!n
 +. . . , cho n khi  

1

!n
 <  2  1 0 6.   

 a gi  tr  e(n)  ra  mn hnh.  

6.   Lp trnh   gii  bi  ton c sau:   

      Va g va ch.  

      B li  cho trn.  

      Ba  m i  su con, 

      Mt trm chn chn.  

      Hi  c bao nhiu con mi  loi?  

7.   Nhp t bn phm tui  ca cha v  con (hin ti  tui  cha ln  hn hai  

ln  tui  con v tui  cha hn tui  con t nht l  25).   a ra  mn  
hnh cu tr  li  cho cu hi  "Bao nhiu  nm na th tui  cha gp i  
tui  con?" .  

8.   Mt ng i  gi  tit kim khng k hn vi  s tin  A ng vi  li  sut 

0,3% mi  thng.  Hi  sau  bao nhiu thng, ng i   rt ht tin  th s 
nhn  c s tin  t nht l  B ng? Bit rng vi  vic gi  tit kim 
khng k hn th l i  khng  c cng vo vn.  

nu    2 2x y+   1 .  

nu   2 2x y+ >1  v  y   x.  

nu   2 2x y+ >1  v  y <  x.  
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Kiu mng  

     Chng ta ch xt hai kiu mng thng dng vi nhiu ngn ng lp trnh l  
kiu mng mt chiu v kiu mng hai chiu.  

1 .   Kiu mng mt chiu 

Mng mt chiu l dy hu hn cc phn t cng kiu.  Mng  c t tn v 

mi phn t ca n c mt ch s.   m t mng mt chiu cn xc nh kiu 

ca cc phn t v cch nh s cc phn t ca n.  

 ng i lp trnh c th xy dng v s dng kiu mng mt chiu,  cc 
ngn ng lp trnh c quy tc,  cch thc cho php xc nh:   

 Tn kiu mng mt chiu;  

 S l ng phn t;  

 Kiu d liu ca phn t;  

 Cch khai bo bin mng;  

 Cch tham chiu n phn t.  

V d,  xt bi ton nhp vo nhit  (trung bnh)  ca mi ngy trong tun,  

tnh v  a ra mn hnh nhit  trung bnh ca tun v s l ng ngy trong tun 
c nhit  cao hn nhit  trung bnh ca tun.   

Ta c th dng by bin thc  l u tr nhit  ca cc ngy trong tun.  
Ch ng trnh gii bi ton c th  c vit bng Pascal nh  sau:  

program Nhietdo_Tuan;   

 var  t1 , t2 , t3, t4 , t5, t6, t7 , tb:  real;  

 dem:  integer;  

begin   

  writeln( ' Nhap vao nhiet  do  cua 7  ngay:  ' ) ;  

 readln(t1, t2 , t3, t4 , t5, t6, t7 ) ;   

  tb: = ( t1+t2+t3+t4+t5+t6+t7 ) /7 ;   

 dem: = 0;  

 if  t1>tb then  dem: = dem+1;  

1 1 .  



 54 

 if  t2>tb then  dem: = dem+1;  

 if  t3>tb then  dem: = dem+1;  

 if  t4>tb then  dem: = dem+1;  

 if  t5>tb then  dem: = dem+1;  

 if  t6>tb then  dem: = dem+1;  

 if  t7>tb then  dem: = dem+1;  

 writeln( ' Nhiet do  trung binh tuan:  ' , tb: 4 : 2 ) ;   

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

 readln  

 end.   

Khi cn gii bi ton trn vi N ngy (N  kh ln)  th cch lm t ng t 

khng nhng i hi mt khi l ng khai bo kh ln,  m on ch ng trnh 
tnh ton cng kh di.   

 gii quyt vn  ,  ta s dng kiu d liu mng mt chiu  m t d 
liu.  Ch ng trnh gii bi ton tng qut vi N ngy trong Pascal c th nh  sau:  

program Nhietdo_Nngay;  

const  Max =  366;   { gia thiet N lon nhat  la 366}  

type  Kmang1= array[ 1. . Max]  of  real;  

var  Nhietdo:  Kmang1;  

 dem,  i,  N:  integer;  

 Tong,  Trung_binh:  real;  

begin  

 write( ' Nhap so  ngay:  ' ) ;  readln( N) ;  

 Tong: = 0 ;  

 for  i : = 1  to  N do  

  begin  

   write( ' Nhap nhiet  do  ngay ' , i,  ' :  ' ) ;  

   readln(Nhietdo[ i] ) ;  

   Tong: = Tong +  Nhietdo[ i] ;  

  end;  

 dem: = 0 ;  

 Trung_binh: = Tong/N;  

 for  i : = 1  to  N do   

  if  Nhietdo[ i] >Trung_binh then  dem: = dem+1;  

 writeln( ' Nhiet do  trung binh' , N, '  ngay:  ' , Trung_binh: 8: 3) ;  

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

 readln  

end.   
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Trong ch ng trnh ny  khai bo bin mng mt chiu (thng qua khai 
bo kiu mng)  nh  sau:  

Type  Kmang1  =  array[ 1. . Max]  of  real;  Khai bo kiu mng  mt 
chiu gm Max  s thc.  

Var Nhietdo:  Kmang1;  Khai bo bin mng  
Nhietdo  qua kiu mng.  

a)  Khai bo 

Tng qut,  khai bo bin mng mt chiu c dng:  

 Cch 1 .  Khai bo trc tip  bin mng mt chiu:  

  var  <tn bin mng  > :  array  [kiu ch s]  of  <kiu phn t>;  

 Cch 2 .  Khai bo gin tip  bin mng qua kiu mng mt chiu:   

 type  <tn kiu mng>  =  array  [kiu ch s]  of  <kiu phn t>;  

  var  <tn bin mng >:  <tn kiu mng>;  

trong :  

  Kiu ch s th ng l mt on s nguyn lin tc c dng n1 . .n2 vi 
n1 ,  n2 l cc hng hoc biu thc nguyn xc nh ch s u v ch s 
cui (n1    n2);  

  Kiu phn t l kiu ca cc phn t mng.   

V d.  Cc khai bo kiu mng mt chiu sau y l hp l:   
type 

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

 ArrayBoolean = array[ -n+1. . n+1]  of  boolean;  

 ArrayInt  = array[ -100. . 0 ]  of  integer;  

trong  n  l hng nguyn.   

Tham chiu ti phn t ca mng mt chiu  c xc nh bi tn mng 
cng vi ch s,   c vit trong cp ngoc [  v ] .   

V d,  tham chiu ti nhit  ca ngy th 20,  trong ch ng trnh trn,   c 
vit l Nhietdo[20] .  

 

 

 

 

Hnh  1 0.  Minh ho mng mt chiu  

22 25 27 33 25

1 2 20 99 1 00  Ch s phn t

Mng
Nhietdo

Nhietdo [20]
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b)  Mt s v d 

Ta xt ch ng trnh c s dng mng mt chiu ci t mt s thut ton 

gii nhng bi ton tm kim v sp xp.  

V d 1 .  Tm phn t ln nht ca dy s nguyn  

Input:  S nguyn d ng N  (N   250)  v dy N  s nguyn d ng A1 ,  A2,. . . ,  
AN,  mi s u khng v t qu 500.   

Output:  Ch s v gi tr ca phn t ln nht trong dy s  cho (nu c 
nhiu phn t ln nht ch cn  a ra mt trong s chng).  

 

 

 

 

 

 

 
Hnh  1 1 .  Thut ton tm phn t ln nht ca dy s 

Ch ng trnh d i y thc hin vic duyt tun t cc phn t  tm ra s 
ln nht ca dy s nguyn.  

program TimMax;  

uses  crt;  

const  

 Nmax =  2 50;  

type  

 ArrInt  =  array[ 1 . . Nmax]  of  integer;  

var  

 N, i,  Max,  csmax:  integer;  

 A:  ArrInt;  

begin 

 clrscr;  

 write( ' Nhap so  luong phan tu  cua  day so,  N = ' ) ;  

readln(N) ;  

 for  i : =1  to  N  do  

  begin  

   write( ' Phan tu thu ' , i, '  =  ' ) ;   

   readln(A[ i] ) ;  

  end;  

B c 1 .  Nhp N  v dy A1 , . . . ,  AN;  

B c 2.  Max   A1 ,  i    2;  

B c 3.  Nu i >  N  th  a ra gi tr Max ri kt  thc;  

B c 4.   

  B c 4.1 .  Nu A i  > Max th Max   A i;  

  B c 4.2 .  i    i + 1  ri quay li b c 3;  
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   Max: = A[ 1 ] ;  csmax: =1;  

 for  i : =2  to  N  do   

     if  A[ i] > Max then  

       begin    

            Max: = A[ i] ;  

    csmax: = i;  

       end;  

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

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

   readln 

end.  

V d 2.  Sp xp dy s nguyn bng thut ton tro i 

Input:  S nguyn d ng N  (N  250)  v dy A  gm N  s nguyn d ng 

A1 ,  A2,. . . ,  AN,  mi s u khng v t qu 500.   

Output:  Dy s A    c sp xp thnh dy khng gim.  

 gii bi ton ny,  ta s s dng thut ton tro i nh  m t trong sch 
gio khoa Tin hc 10.  

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

program sapxep;  

uses  crt;  

const Nmax = 250;  

type 

  ArrInt = array[ 1. . Nmax]  of  integer;  

var 

  N, i, j , t:  integer;  

  A:  ArrInt;  

begin 

  clrscr;  

  write( ' Nhap so  luong phan tu cua day so,  N =  ' ) ;  

  readln( N) ;  

  for  i : =1  to  N do ( *  Nhap cac phan tu * )  

   begin  

      write( ' Phan tu thu ' , i, '  = ' ) ;   

      readln(A[ i] ) ;  

   end;  

  for  j : =N downto  2  do   

      for  i : =1  to  j -1  do  

           if  A[ i] > A[ i+1]  then  
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            begin   ( *Trao  doi  A[ i]  va  A[ i+1 ] * )   
                t: = A[ i] ;  

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

                A[ i+1] : = t;   

         end;  

  writeln( ' Day so  duoc sap xep la:  ' ) ;  

   for  i : =1  to  N  do  write(A[ i] :  4 ) ;  

   readln 

end.  

V d 3.  Tm kim nh phn 

Input:  Dy A  l dy tng gm N  (N   250)  s nguyn d ng A1 ,  A2,. . . ,  AN  v  

s nguyn k.   

Output:  Ch s i  m Ai  =  k hoc thng bo "Khong tim thay"  nu khng c 

s hng no ca dy A  c gi tr bng k.  

 gii bi ton ny,  chng ta s s dng thut ton tm kim nh phn  c 
trnh by trong sch gio khoa Tin hc 10.  

 

 

 

 

 

 

 

 

 

 

Hnh  1 2.  Thut ton tm kim nh phn 

( *  Chuong trinh cai  dat  thuat  toan tim kiem nhi  phan* )  

program TK_nhiphan;  

uses  crt;  

const  

 Nmax =  2 50;  
type  

 ArrInt  =  array[ 1. . Nmax]  of  integer;  
var  

 N,  i,  k:  integer;  

   Dau,  Cuoi,  Giua:  integer;  

 A:  ArrInt;  

   Tim_Thay:  boolean;  

B c 1 .  Nhp N,  cc s hng A1 ,  A2, . . . ,  AN  v kho k;  

B c 2 .  Dau   1 ,  Cuoi   N;  

B c 3.  Giua   
+ 

  2

Dau Cuoi
;  

B c 4.  Nu AGiua  = k th thng bo ch s Giua,  ri kt thc;  

B c 5.  Nu AGiua  >  k th t Cuoi = Giua  1  ri chuyn n b c 7;  

B c 6.  Dau   Giua + 1 ;  

B c 7.  Nu Dau >  Cuoi  th thng bo dy A  khng c s hng c gi tr 
bng k,  ri kt thc;  

B c 8.  Quay li b c 3 .  
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begin 

 clrscr;  

 write( ' Nhap so  luong phan tu  cua  day so,  N = ' ) ;  

 readln(N) ;  

   writeln( ' Nhap cac phan tu cua day so  tang:  ' ) ;   

 for  i : =1  to  N  do  

  begin  

      write( ' Phan tu thu ' , i, '  = ' ) ;   

      readln(A[ i] ) ;  

  end;  

   write( ' Nhap gia tri  k =  ' ) ;   

 readln(k) ;   

   Dau: = 1 ;  Cuoi: =N;  Tim_thay: = false;   

 while  ( Dau <= Cuoi)  and not ( Tim_Thay)  do   

     begin   

        Giua: = ( Dau+Cuoi)  div  2 ;  

        if  A[ Giua]  =  k then  

             Tim_thay: = true  

         else  

            if  A[ Giua] >k then  Cuoi: = Giua-1   

             else  Dau: = Giua+1;    

     end;  

 if  Tim_thay then  writeln( ' Chi  so  tim duoc la:  ' ,  Giua)  

     else   writeln( ' Khong tim thay' ) ;  

   readln 

end.  

2.   Kiu mng hai  chiu 

Xt bi ton tnh v  a ra mn hnh bng nhn.  

 

 

 

 

 

 

 

 

 

 

1   2   3   4   5   6   7   8   9  10  

2   4   6   8  10  12  14  16 18  20  

3   6   9  12  15  18  21  24  27  30  

4   8  12  16 20  24  28  32  36 40  

5  10  15  20  25  30  35  40  45  50  

6  12  18  24  30  36 42  48  54  60  

7  14  21  28  35  42  49  56 63  70  

8  16 24  32  40  48  56  64  72  80  

9  18  27  36 45  54  63  72  81  90  

Bng nhn  
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Ta thy bng nhn c dng bng gm cc gi tr cng kiu.  Ta c th biu 

din bng nhn bng kiu d liu mng hai chiu.  

Mng hai chiu l bng cc phn t cng kiu.  

Nhn xt rng mi hng ca mng hai chiu c cu trc nh  mt mng mt 

chiu cng kch th c.  Nu coi mi hng ca mng hai chiu l mt phn t th 

ta c th ni mng hai chiu l mng mt chiu m mi phn t l mng  

mt chiu.  

Nh  vy,  ta cng c th m t d liu ca bng nhn l kiu mng mt chiu 

gm 9 phn t,  mi phn t li l mng mt chiu c 10 phn t,  mi phn t l 

mt s nguyn.  

T ng t nh  vi kiu mng mt chiu,  vi kiu mng hai chiu,  cc ngn 

ng lp trnh cng c cc quy tc,  cch thc cho php xc nh:   

  Tn kiu mng hai chiu;  

  S l ng phn t ca mi chiu;  

  Kiu d liu ca phn t;  

  Cch khai bo bin;  

  Cch tham chiu n phn t.  

V d,  bin mng hai chiu B  l u tr bng nhn c th  c khai bo trong 

Pascal nh  sau:  

var B:  array[ 1. . 9]  of  array[ 1. . 10 ]  of  integer;  

hoc c th khai bo ngn gn:  

var B:  array[ 1. . 9, 1 . . 10 ]  of  integer;   

a)   Khai bo 

Tng qut,  khai bo bin mng hai chiu trong Pascal nh  sau:  

 Cch 1 .  Khai bo trc tip bin mng hai chiu:  

  var  <tn bin mng>: array[kiu ch s hng,  kiu ch s ct]   

               of <kiu phn t>;  

 Cch 2 .  Khai bo gin tip bin mng qua kiu mng hai chiu:  

  type  <tn kiu mng> = array[kiu ch s hng,  kiu ch s ct]   

               of  <kiu phn t>;  

  var  <tn bin mng>:  <tn kiu mng>;  
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V d.  Cc khai bo sau y l hp l:  
type 

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

 ArrayBoolean = array[ -n+1. . n+1, n. . 2*n]  of  boolean;  

var  

 ArrayInt:  array[ 1. . 10, 1. . 15]  of  integer;  

  ArrayLong: array[ 0. . 3*(n+1) , 0 . . n]  of  longint;  

trong  n  l hng nguyn.   
Tham chiu ti phn t ca mng hai chiu  c xc nh bi tn mng cng 

vi hai ch s  c phn cch bi du phy v vit trong cp ngoc [  v ] .  

V d.  Tham chiu ti phn t  hng th 5,  ct th 9 ca bin mng 

ArrayInt  khai bo trong v d trn  c vit:  ArrayInt [5,  9] .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hnh  1 3.  Minh ho mng hai chiu 

b)   Mt s v d 

V d 1 .  Ch ng trnh sau tnh v  a ra mn hnh bng nhn.  

program Bang_nhan;   

uses  crt;   

var   

B:  array[ 1. . 9, 1. . 10 ]  of  integer;   

 { B:  bien  mang hai  chieu luu bang nhan}  
  i ,  j :  integer;   

begin  

 clrscr;   

 for  i : =1  to  9  do   

  for  j : = 1  to  1 0  do   

   B[ i, j ] : = i*j ;   

 for  i : =1  to  9  do   

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5

1

2

3

4

5

6

1 0

7

8

9

ArrayInt[5,9]

ArrayInt
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  begin   

   for  j : =1  to  1 0  do  write(B[ i, j ] : 4 ) ;   

     writeln;  

   end;   

  readln  

 end.   

 V d 2.  Ch ng trnh sau nhp vo t bn phm cc phn t ca mng hai 

chiu B  gm 5  hng,  7  ct vi cc phn t l cc s nguyn v mt s nguyn k.  

Sau ,   a ra mn hnh cc phn t ca mng c gi tr nh hn k.   

program MangHaiChieu;   

uses  crt;   

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

   d,  i,  j ,  k:  integer;   

begin  

   clrscr;   

 writeln( ' Nhap cac phan tu cua mang theo  dong:  ' ) ;  

   for  i : = 1  to  5  do   

     begin   

       for  j : = 1  to  7  do  read(b[ i, j ] ) ;  

       writeln;   

     end;   

   write( ' Nhap vao  gia tri  k = ' ) ;  readln(k) ;  

   d: = 0 ;  

   writeln(' DS cac phan tu mang nho hon ' , k, ' : ' ) ;  

   for  i : = 1  to  5  do   

      for  j : = 1  to  7  do   

         if  b[ i, j ]  <  k then  begin  

           write( b[ i, j ] ,  '  ' ) ;  

          d: = d+1;  

                     end;  

   if  d =  0  then  writeln(  Khong co  phan tu nao  nho hon  , k) ;  

readln  

end.  

Ch :   Cc bin  mng  th ng  gm s l ng  ln  cc phn  t nn  cn  

l u   phm vi  s dng  chng   khai  bo kch  th c v kiu  d 

l iu  sao cho tit kim b nh.  

   Ngoi  hai  kiu  mng  mt ch iu  v hai  ch iu,  cn  c kiu  

mng  nh iu  chiu.  
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  B i tp v  thc h nh  3  

1 .   Mc ch,  yu cu 

  Nng cao k nng s dng mt s cu lnh v mt s kiu d liu thng 
qua vic tm hiu,  chy th cc ch ng trnh c sn; 

  Bit gii mt s bi ton tnh ton,  tm kim n gin trn my tnh.  

2.   Ni  dung 

B i 1 .  To mng A  gm n  (n   1 00)  s nguyn,  mi s c gi tr tuyt i khng 

v t qu 300.  Tnh tng cc phn t ca mng l bi s ca mt s nguyn 
d ng k cho tr c.   

a)   Hy tm hiu v chy th ch ng trnh sau y:  

program Sum1;   

uses  crt;  

const  nmax=100;  

type  MyArray=array[ 1. . nmax]  of  integer;  

var  A:  MyArray;  

 s , n, i, k:  integer;  

begin  

 clrscr;  randomize;  

 write( ' Nhap n  =' ) ;   

 readln(n) ;  { Tao ngau nhien mang gom n  so  nguyen}  

 for  i : = 1  to  n  do  A[ i] : = random( 301 ) -  random(301 ) ;  

 for  i : = 1  to  n  do  write(A[ i] : 5) ;  { in  ra mang vua tao}  

 writeln;  

write( ' Nhap k =  ' ) ;   

 readln(k) ;  

 s : =0;   

for  i : =1  to  n  do   

  if  A[ i]  mod k =  0  then  s : =s+A[ i] ;  

 writeln( ' Tong can tinh la:  ' , s) ;  

 readln  

end.   
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Ch  :  Hm chun  random(n)  cho g i  tr  l  s nguyn  ngu  nhin  

trong  on  t  0  n  n   1 ,  cn  th  tc  randomize  khi  to c 

ch sinh  s ngu  nhin .  

b)   Hy  a cc cu lnh sau y vo nhng v tr cn thit nhm sa i 

ch ng trnh trong cu a)   c  c ch ng trnh  a ra s cc s d ng v 

s cc s m trong mng.  

posi,  neg:  integer;   

posi: = 0 ;  neg: = 0 ;   

if  A[ i] >0  then  posi: = posi+1  

 else  if  A[ i] <0  then  neg: = neg+1;  

writeln(posi: 4 , neg: 4 ) ;   

B i 2.  Vit ch ng trnh tm phn t c gi tr ln nht ca mng v  a ra mn 

hnh ch s v gi tr ca phn t tm  c.  Nu c nhiu phn t c cng gi 

tr ln nht th  a ra phn t c ch s nh nht.  

a)    Hy tm hiu ch ng trnh sau y:  
program MaxElement;   

const  Nmax= 100 ;   

type  MyArray = array[ 1. . Nmax]  of  integer;  

var  A:  MyArray;   

 n, i, j :  integer;   

begin  

  write( ' Nhap so  luong phan tu cua day so,  N =  ' ) ;  

  readln( N) ;  

  for  i : =1  to  N do  

   begin  

   write( ' Phan tu thu ' , i, '  =  ' ) ;   

    readln(A[ i] ) ;  

   end;  

 j : = 1 ;   

 for  i : = 2  to  n  do  if  A[ i]  > A[ j ]  then  j : = i;  

 write( ' Chi  so:  ' , j ,  '  Gia tri:  ' , A[ j ] : 4 ) ;  

 readln  

end.   

b)   Chnh sa ch ng trnh trn   a ra ch s ca cc phn t c cng gi tr 

ln nht.  
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   B i tp v  thc h nh  4  

1 .   Mc ch,  yu cu 

 Bit nhn xt,  phn tch,   xut thut ton gii bi ton sao cho ch ng 

trnh chy nhanh hn; 

 Lm quen vi d liu c cu trc v bi ton sp xp.  

2.   Ni  dung 

B i 1  

a)   Hy tm hiu v chy th ch ng trnh thc hin thut ton sp xp dy s 

nguyn bng thut ton tro i vi cc gi tr khc nhau ca n  d i y.  

Qua ,  nhn xt v thi gian chy ca ch ng trnh.  

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

uses  crt;  

const  Nmax = 2 50;  

type   ArrInt  =  array[ 1. . Nmax]  of  integer;  

var  n, i,  j ,  t:  integer;  

  A:  ArrInt;  

begin 

 clrscr;  

 randomize;   

  write( ' Nhap n  =  ' ) ;   

readln(n) ;  

  { Tao  ngau nhien mang gom n  so  nguyen}  

  for  i : = 1  to  n  do  A[ i] : = random( 300 ) random(300) ;  

  for  i : = 1  to  n  do  write(A[ i] : 5) ;  { in  mang vua tao}  

 writeln;  

 for  j : =N downto  2  do   

    for  i : =1  to  j -1  do  
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     if  A[ i] > A[ i+1]  then  

      begin  ( *  Trao  doi  A[ i]  va  A[ i+1 ]  * )   

       t: = A[ i] ;  

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

       A[ i+1] : = t;   

     end;  

 writeln( ' Day so  duoc sap xep:  ' ) ;  

 for  i : =1  to  n  do   

   write(A[ i] :  7 ) ;  

  writeln;  

  readln 

end.  

b)   Khai bo thm bin nguyn Dem  v b sung vo ch ng trnh nhng cu 

lnh cn thit  bin Dem  tnh s ln thc hin tro i trong thut ton.  
 a kt qu tm  c ra mn hnh.   

B i 2   

 Hy c v tm hiu nhng phn tch  vit ch ng trnh gii bi ton:   

 Cho mng A gm n phn t.  Hy vit ch ng trnh to mng B[1 . .n],  trong 

 B[i]  l tng ca i phn t u tin ca A.  

      Thot u c th vit ch ng trnh sau  gii bi ton ny:  

program SubSum1;   

const  nmax=100;   

type  MyArray=array[ 1. . nmax]  of  integer;  

var  A,  B:  MyArray;   

n, i, j :  integer;   

begin  

  randomize;   

  write( ' Nhap n  =' ) ;   

readln(n) ;  

  { Tao  ngau nhien mang gom n  so  nguyen}  

  for  i : = 1  to  n  do  A[ i] : = random( 300 )  -  random(300 ) ;  
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  for  i : = 1  to  n  do  write(A[ i] : 5) ;   

writeln;  

  { Bat  dau tao  B}  

  for  i : = 1  to  n  do   

  begin 

   B[ i] : = 0 ;  

   for  j : = 1  to  i  do  B[ i] : = B[ i] +A[ j ] ;  

   end;   

  { Ket  thuc tao  B}  

  for  i : = 1  to  n  do  write  ( B[ i] : 6) ;  

  readln  

end.   

  rng ta c cc h thc sau:   
B[ 1 ] = A[ 1 ]  

B[ i] = B[ i-1 ] +A[ i] ,  1<in.  

Do ,  ta thay on ch ng trnh t ch thch {Bat  dau tao B}  n {Ket thuc 
tao B}  bi hai lnh sau:  

 B[ 1 ] : = A[ 1] ;   

 for  i : = 2  to  n  do  B[ i] : = B[ i-1] +A[ i] ;  

Vi hai lnh ny,  my ch phi thc hin n   1  php cng,  trong khi vi on 

ch ng trnh trn my phi thc hin 
( 1)

2

n n +
 php cng.   

Nh vic  phn tch nh  trn ta c th gim bt ng k s php ton cn 

thc hin.  

       Tuy tc  tnh ton ca my tnh nhanh nh ng c gii hn.  Do ,  trong 

khi vit ch ng trnh,  ta nn tm cch vit sao cho ch ng trnh thc hin cng t 

php ton cng tt.  
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 Kiu xu 

D liu trong cc bi ton khng ch thuc kiu s m c kiu phi s -  dng 

k t.  D liu kiu xu l dy cc k t.   

V d.  Cc xu k t n gin:  

'Bach khoa'  'KI SU'  '2007 la nam Dinh Hoi'  

Xu l dy cc k t trong b m ASCII,  mi k t  c gi l mt phn t 

ca xu.  S l ng k t trong mt xu  c gi l  di ca xu.  Xu c  di 

bng 0 gi l xu rng.  

Cc ngn ng lp trnh u c quy tc,  cch thc cho php xc nh:  

 Tn kiu xu;  

 Cch khai bo bin kiu xu;   

 S l ng k t ca xu;  

 Cc php ton thao tc vi xu;  

 Cch tham chiu ti phn t ca xu.  

C th xem xu l mng mt chiu m mi phn t l mt k t.  Cc k t 

ca xu  c nh s th t,  th ng bt u t 1 .   

T ng t mng,  tham chiu ti phn t ca xu  c xc nh bi tn bin 

xu v ch s t trong cp ngoc [  v ] .   

V d,  gi s c bin Hoten  l u tr gi tr hng xu 'Nguyen  Le  Huyen '  th 

Hoten[6]  cho ta k t 'n'  l k t th su ca bin xu Hoten.   

D i y trnh by cch khai bo d liu kiu xu,  cc thao tc x l xu v 

mt s v d s dng kiu xu trong Pascal.  

1 2.  
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1 .   Khai  bo  

 khai bo d liu kiu xu ta s dng tn dnh ring string,  tip theo l  
di ln nht ca xu (khng v t qu 255)   c ghi trong cp ngoc [  v ] .  

Bin kiu xu c th khai bo nh  sau:   

var  <tn bin>:  string[ di ln nht ca xu] ;   

V d  

var Hoten:  string[ 26] ;  

Trong m t xu c th b qua phn khai bo  di,  chng hn:  

var Chugiai:  string;  

Khi   di ln nht ca xu s nhn gi tr ngm nh l 255.  

2.   Cc thao tc x l xu 

a)  Php ghp xu,  k hiu l du cng (+),   c s dng  ghp nhiu xu 
thnh mt.  C th thc hin php ghp xu i vi cc hng v bin xu.  

V d 

Php ghp xu:  

 ' Ha'  +  '  Noi'  +  '  -  '  +  ' Viet  Nam'   

 cho xu kt qu l 'Ha Noi -  Viet Nam'.  

b)  Cc php so snh bng (=),  khc (<>),  nh hn (<),  ln hn (>),  nh hn 
hoc bng (<=),  ln hn hoc bng (>=)  c th t u tin thc hin thp hn 
php ghp xu v thc hin vic so snh hai xu theo cc quy tc sau:   

 Xu A  l ln hn xu B  nu nh  k t u tin khc nhau gia chng k 
t tri sang trong xu A  c m ASCII ln hn.  

 Nu A  v B  l cc xu c  di khc nhau v A  l on u ca B  th A  
l nh hn B.  

 V d 

 ' May tinh'  <  ' May tinh cua toi'  

 Hai xu  c coi l bng nhau nu nh  chng ging nhau hon ton.  

 V d 

 ' TIN HOC'  =  ' TIN HOC'  

 x l cc xu,  c th s dng cc th tc v hm chun d i y:  
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c)  Th tc delete(st,  vt,  n)  thc hin vic xo n  k t ca bin xu st bt u t 
v tr  vt.   

V d 

Gi tr st  Thao tc Kt qu 

' abcdef'  delete( st,  5 ,  2 ) ;  ' abcd'  

' Song Hong'  delete( st,  1 ,  5 ) ;  ' Hong'  

d)  Th tc insert(s1 ,  s2,  vt)  chn xu s1  vo xu s2,  bt u  v tr vt.   

V d 

Gi tr s1  Gi tr s2  Thao tc Kt qu 

'  PC '  ' IBM486'  insert(s1 , s2 , 4 ) ;  ' IBM PC 4 86'  

' 1 '  ' Hinh . 2 '  insert(s1 , s2 , 6) ;  ' Hinh 1 . 2 '  

e)  Hm copy(S,  vt,  N)  to xu gm N  k t lin tip bt u t v tr vt ca 
xu  S.   

V d 

Gi tr s  Biu thc Kt qu 

' Bai  hoc thu 9'  copy(s, 9, 5) ;  ' thu 9'  

f)  Hm length(s)  cho gi tr l  di xu s.   

V d 

Gi tr s  Biu thc Kt qu 

' 500  ki  tu'  length(s)  9  

g)  Hm pos(s1 ,  s2)  cho v tr xut hin u tin ca xu s1  trong xu s2.  

V d 

    Gi tr s2  Biu thc Kt qu 

' abcdef'  pos( ' cd' , s2 )  3  

' abcdef'  pos( ' k' , s2 )  0  
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h)  Hm upcase(ch)  cho ch ci in hoa ng vi ch ci trong ch.   

V d 

    Gi tr ch  Biu thc Kt qu 

' d'  upcase(ch)  ' D'  

' E'  upcase(ch)  ' E'  

3.   Mt s v d 

 V d 1   

Ch ng trnh d i y nhp h tn ca hai ng i vo hai bin xu v  a ra 
mn hnh xu di hn,  nu bng nhau th  a ra xu nhp sau.  

var   

  a, b: string;   

 begin  

  write( ' Nhap ho  ten thu nhat:  ' ) ;  readln(a) ;   

  write( ' Nhap ho  ten thu hai:  ' ) ;  readln(b) ;   

  if  length(a) >length(b)  then  write(a)  else  write(b) ;   

  readln  

 end.   

V d 2  

Ch ng trnh d i y nhp hai xu t bn phm v kim tra k t u tin 
ca xu th nht c trng vi k t cui cng ca xu th hai khng.  

var  x:  byte;   

   a, b:  string;   

 begin   

   write( ' Nhap xau thu nhat:  ' ) ;  

 readln(a) ;   

   write( ' Nhap xau thu hai:  ' ) ;   

 readln(b) ;   

   x: =length(b) ;   

 { xac dinh do  dai  xau b  de  biet  vi  tri  cua ki  tu cuoi  cung}  

   if  a[ 1 ] =b[ x]  then  write( ' Trung nhau' )   

     else  write( ' Khac nhau' ) ;   

   readln  

 end.   

V d 3  

Ch ng trnh sau nhp mt xu vo t bn phm v  a ra mn hnh xu  
nh ng  c vit theo th t ng c li.  
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var  i , k:  byte;   

   a:  string;   

 begin   

   write( ' Nhap xau: ' ) ;   

   readln(a) ;   

   k: = length(a) ; { xac dinh do  dai  xau}   

   for  i : = k downto  1  do  write( a[ i] ) ;   

 readln  

 end.  

V d 4  

Ch ng trnh sau nhp mt xu vo t bn phm v  a ra mn hnh xu thu 

 c t n sau khi loi b cc du cch nu c.  

var  i , k:  byte;  

 a,  b:  string;   

begin  

 write( ' Nhap xau: ' ) ;   

 readln(a) ;   

 k: = length(a) ;   

 b: = ' ' ;  ( *  Khoi  tao  xau rong * )  

 for  i : = 1  to  k do   

  if  a[ i] <>'  '  then  b: =b+a[ i] ;  

 writeln( ' Ket  qua:  ' , b) ;  

 readln 

end.  

V d 5  

Ch ng trnh sau nhp vo t bn phm xu k t s1 ,  to xu s2 gm tt c 

cc ch s c trong s1  (gi nguyn th t xut hin ca chng)  v  a kt qu ra 

mn  hnh.   
program XuLiXau;   

var  s1 ,  s2 :  string;  

 i:  byte;  

begin  

 write( ' Nhap vao  xau s1:  ' ) ;   

 readln(s1 ) ;   

 s2 : = ' ' ;  { Khoi  tao  xau s2  rong}  

 for  i : = 1  to  length(s1 )  do   

  if  ( ' 0 ' <=s1[ i] )  and ( s1[ i] <= ' 9' )  then  s2 : = s2+s1[ i] ;   

 writeln( ' Ket  qua:  ' ,  s2 ) ;  

 readln 

end.  
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  B i tp v  thc h nh  5  

1 .   Mc ch,  yu cu 

Lm quen vi vic tm kim,  thay th v bin i xu.  

2.   Ni  dung 

B i 1 .  Nhp vo t bn phm mt xu.  Kim tra xu  c phi l xu i xng 

hay khng.  Xu i xng c tnh cht:  c n t phi sang tri cng thu  c 

kt qu ging nh  c t tri sang phi (cn  c gi l xu palindrome).  

a)   Hy chy th ch ng trnh sau:  

var  i , x:  byte;   

a, p:  string;   

begin  

 write( ' Nhap vao  xau:  ' ) ;   

  readln(a) ;   

  x: =length(a) ;   { xac dinh do  dai  cua xau }   

  p: =' ' ;     { khoi  tao  xau rong }  

  for  i : =x downto  1  do  

   p: =p+a[ i] ;   { tao  xau dao  nguoc }  

  if  a=p then  

   write( ' Xau la  palindrome' )   

  else  

   write( ' Xau khong la palindrome' ) ;   

  readln  

end.  

b)   Hy vit li ch ng trnh trn,  trong  khng dng bin xu p.  

B i 2.  Vit ch ng trnh nhp t bn phm mt xu k t S v thng bo ra mn 

hnh s ln xut hin ca mi ch ci ting Anh trong S (khng phn bit 

ch hoa hay ch th ng).  

B i 3.  Nhp vo t bn phm mt xu.  Thay th tt c cc cm k t 'anh '  bng 

cm k t  'em' .  



 74 

 Kiu bn ghi 

D liu kiu bn ghi (record)  dng  m t cc i t ng c cng mt s 

thuc tnh m cc thuc tnh c th c cc kiu d liu khc nhau.  

V d,  bng kt qu thi gm thng tin v cc th sinh nh  h v tn,  ngy 

sinh,  gii tnh,  im cc mn thi,. . .  m nhng thng tin ny thuc cc kiu d 

liu khc nhau.  

Bng kt qu thi  

H v tn  Ngy sinh
Gii  
tnh

im 
Tin  

im 
Ton

im 
L 

im 
Ho

im 
Vn  

im 
S 

im 
a 

Nguyn Th  Minh  Hu 1 2/1 2/1 990 N 9 1 0 7  8  8  7  8  

D ng  Trc Lm 2/1 /1 990 Nam 9 1 0 8  8  9  6  7  

o Vn  Bnh  5/1 2/1 990 Nam 8 8 9  8  7  7  6  

. . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  

Mt v d khc,  khi xem xt doanh s ca mt ca hng,  ta quan tm n tp 

ho n bn hng,  mi ho n u c cc thuc tnh nh  tn hng,  n gi,  
chng loi,  s l ng bn,  gi thnh,  ng i bn,  ng i mua,  ngy bn,. . .  

 m t cc i t ng nh  vy,  ngn ng lp trnh cho php xc nh kiu 

d liu bn ghi (trong C++ gi l kiu cu trc (struct)).  Mi i t ng  c m 
t bng mt bn ghi.  Mi thuc tnh ca i t ng t ng ng vi mt tr ng  ca 
bn ghi.  Cc tr ng khc nhau c th c cc kiu d liu khc  nhau.   

Ngn ng lp trnh  a ra quy tc,  cch thc xc nh:  

 Tn kiu bn ghi;  

 Tn cc thuc tnh (tr ng);  

 Kiu d liu ca mi tr ng;  

 Cch khai bo bin;  

 Cch tham chiu n tr ng.  

D i y gii thiu cch khai bo kiu,  bin,  tham chiu n tr ng v php 
gn gi tr bn ghi trong Pascal.  

1 3.  
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1 .   Khai  bo 

Cc thng tin cn khai bo bao gm tn kiu bn ghi,  tn cc thuc tnh,  
kiu d liu ca mi thuc tnh.  

Do d liu kiu bn ghi th ng dng  m t nhiu i t ng nn ta th ng 
nh ngha mt kiu bn ghi v sau  dng n  khai bo cc bin lin quan.   

Kiu bn ghi th ng  c nh ngha nh  sau:  

 type <tn kiu bn ghi>  = record  

 <tn tr ng 1>:  <kiu tr ng 1> ;   

  .  

 <tn tr ng k>:  <kiu tr ng k>;  
 end;  

Sau khi c kiu bn ghi,  bin kiu bn ghi c th  c khai bo nh  sau:   
var 

  <tn bin bn ghi>:  <tn kiu bn ghi>;  

V d  

 x l bng kt qu thi nu trn ta c th khai bo Lop  l bin mng mt 

chiu,  mi phn t mng l mt bn ghi HocSinh  (d liu v mt hc sinh).  Mi 

bn ghi HocSinh  gm cc thng tin:  HoTen,  NgaySinh,  GioiTinh  v im 7  mn 

thi:  Tin,  Toan,  Li,  Hoa,  Van,  Su,  Dia.  

 

Hnh  1 4.  B n ghi HocSinh  
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Trong ch ng trnh x l kt qu thi c th s dng khai bo sau  y:   

const  Max =60;  { gia thiet  si  so  lop cao  nhat  la 60}   

type 

 HocSinh = record  

 HoTen:  string[ 30 ] ;  

 NgaySinh:  string[ 10 ] ;  

 GioiTinh:  boolean;  

 Tin,  Toan,  Li,  Hoa,  Van,  Su,  Dia:  Real;  

 end;  

var 

 A,  B:  HocSinh;  

 Lop:  array[ 1. . Max]  of  HocSinh;  

Nu A  l bin kiu bn ghi v X l tn mt tr ng ca A,  th  tham chiu 

n tr ng X,  ta vit:  

A. X 

 tham chiu n im tin hc ca mt hc sinh trong v d trn ta vit:  
A. Tin 

2.   Gn gi tr  

C hai cch  gn gi tr cho bin bn ghi:  

  Dng lnh gn trc tip:  Nu A  v B  l hai bin bn ghi cng kiu,  th ta 

c th gn gi tr ca B cho A  bng cu lnh:  

A: = B;  

  Gn gi tr cho tng tr ng:  C th thc hin bng lnh gn hoc nhp 

t bn phm.   

V d,  mt lp gm N  (N   60)  hc sinh.  Cn qun l hc sinh vi cc thuc 

tnh nh  h v tn,  ngy sinh,  a ch,  im ton,  im vn,  xp loi.  Gi s vic 

xp loi  c xc nh nh  sau:  

 Nu tng im ton v vn ln hn hoc bng 1 8  th xp loi A.  

 Nu tng im ton v vn ln hn hoc bng 14 v nh hn 1 8  th xp 

loi B.  
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 Nu tng im ton v vn ln hn hoc bng 10 v nh hn 14 th xp 

loi C.  

 Nu tng im ton v vn nh hn 10 th xp loi D .  

Ch  rng,  trong cc thuc tnh cn qun l,  ch c nm thuc tnh u l 

c lp,  cn thuc tnh xp loi  c xc nh da vo cc im ton v vn.   

l u tr thng tin v hc sinh,  ta dng kiu bn ghi vi su tr ng t ng ng vi 

su thuc tnh cn qun l.   

D i y l ch ng trnh nhp vo t bn phm thng tin ca tng hc sinh 

trong lp,  thc hin xp loi v  a ra mn hnh kt qu xp loi hc sinh:  

program Xep_loai;  

uses  crt;   

const  Max =  60;   

type  HocSinh = record 

  HoTen: string[ 30 ] ;  

  NgaySinh: string[ 10 ] ;  

  DiaChi: string[ 50 ] ;  

  Toan, Van: real;  

  XepLoai: char;  

 end;  

var 

 Lop:  array[ 1. . Max]  of  HocSinh;  

 N, i:  Byte;  

begin 

 clrscr;  

 write( ' So  luong hoc  sinh trong lop N =  ' ) ; readln(N) ;  

 for  i: = 1  to  N do  

  begin  

   writeln( ' Nhap so  lieu ve  hoc sinh thu ' , i, ' :  ' ) ;  

   write( ' Ho  va  ten:  ' ) ; readln(Lop[ i] . HoTen) ;  

   write( ' Ngay sinh:  ' ) ; readln(Lop[ i] . NgaySinh) ;  

   write( ' Dia chi:  ' ) ; readln(Lop[ i] . DiaChi) ;  

   write( ' Diem Toan:  ' ) ; readln(Lop[ i] . Toan) ;  

   write( ' Diem Van:  ' ) ; readln(Lop[ i] . Van) ;  

   if  Lop[ i] . Toan+Lop[ i] . Van>=18   

    then  Lop[ i] . XepLoai: =' A' ;  

   if  ( Lop[ i] . Toan+Lop[ i] . Van>=14 ) and 

    ( Lop[ i] . Toan+Lop[ i] . Van<18 )  

    then  Lop[ i] . XepLoai: =' B' ;  
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   if  (Lop[ i] . Toan+Lop[ i] . Van>=10) and 

    ( Lop[ i] . Toan+Lop[ i] . Van<14 )  

    then  Lop[ i] . XepLoai: =' C' ;  

   if  ( Lop[ i] . Toan+Lop[ i] . Van<10)  

    then  Lop[ i] . XepLoai: =' D' ;  

  end;  

 clrscr;  

 writeln( ' Danh sach xep loai  hoc sinh trong lop: ' ) ;  

 for  i : = 1  to  N do  

   writeln(Lop[ i] . HoTen: 30, '  -  Xep loai:  ' , Lop[ i] . XepLoai) ;  

 readln 

end.  

TM TT 

 Kiu d liu c cu trc  c xy dng t nhng kiu d liu  c 
theo quy tc, khun dng do ngn ng lp trnh cung cp.  

 Mng mt chiu 

o  Mng mt chiu l  dy hu hn cc phn t cng kiu.   

o  Khai bo:  tn mng, kiu ch s, kiu phn t.  

o  Tham chiu phn t mng:   tn bin mng[ch s phn t]  
 Mng hai chiu 

o  Mng hai chiu l  bng cc phn t cng kiu.  

o  Khai bo:  tn mng, kiu ch s hng, kiu ch s ct,  kiu phn t.  

o  Tham chiu phn t mng:  tn bin mng[ch s hng,  ch  s ct]  
 Kiu d liu xu 

o  Xu l  dy cc k t trong b m ASCII.  

o  Cc thao tc x l th ng s dng:  

     Php ghp xu; 

    Php so snh; 

    Cc th tc v  hm chun x l xu.  

 Kiu bn ghi 

o  Khai bo:  tn bn ghi,  tn v  kiu cc tr ng.  

o  Tham chiu tr ng ca bn ghi:  tn bin bn ghi.tn tr ng  
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CU HI  V BI  TP 

1 .  Ti  sao mng l  kiu  d l iu  c cu trc?  

2.  Ti  sao phi  khai  bo kch  th c ca mng? 

3.  Cc phn t ca mng c th c nhng kiu  g?  

4.  Tham chiu n phn t ca mng bng cch no? 

5.  Vit ch ng trnh  nhp t bn  phm s nguyn d ng N (N  1 00)  v 
dy A  gm N s nguyn A1 , A2,. . . ,  AN c gi  tr  tuyt i  khng ln  
hn 1 000.  Hy cho bit dy A  c phi  l  mt cp s cng hay 
khng v thng bo kt qu ra  mn hnh.   

6.  Vit ch ng trnh  nhp t bn phm s nguyn d ng N (N  1 00)  v 
dy A  gm N s nguyn A1 , A2,. . . ,  AN c tr  tuyt i  khng ln  hn 
1 000.  Hy  a ra  nhng thng tin  sau:  

 a)  S l ng s chn v s l trong dy;  

 b)  S l ng s nguyn t trong dy.  

7.  Dy F l  dy Phi-b-na-xi nu:  

F0  =  0;  F1  =  1 ;  FN =  FN-1  +  FN-2  vi  N   2 .  
 Vit ch ng trnh  nhp t bn  phm s nguyn d ng N v   a ra  

mn hnh  s hng th N ca dy Phi-b-na-xi.  Ch ng trnh  ca bn 
thc hin  c vi  gi  tr  ln  nht ca N l  bao nhiu?  

8.  Ch ng trnh  sau y thc hin  nhng g?  
program BT8;  

const  NMax =  50 ;   

type  Mass  = array[ 1. . NMax, 0. . NMax-1 ]  of  real;  

var  A:  Mass;   

   i ,  j ,  N:  byte;  C:  real;  

begin  

 write( ' Nhap N =   ' ) ;  readln(N) ;  

 for  i : = 1  to  N do  

  for  j : = 0  to  N-1  do  

   begin  

    write( ' A[ ' , i, ' , ' , j , ' ] = ' ) ;  readln(A[ i, j ] ) ;  

    end;  

  for  i : = 1  to  N  do   

   for  j : = 0  to  N-1  do  

    begin  

     C: = A[ i, j ] ;   

    A[ i, j ] : = A[ N-i+1, j ] ;  

    A[ N-i+1, j ] : = C;  

   end;  
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  for  i : = 1  to  N  do   

   begin  

    for  j : = 0  to  N-1  do  write(A[ i, j ] : 5: 2 , '  ' ) ;  

    writeln 

   end;  

readln   

end.  

9.  Cho mng hai  chiu kch  th c n n  vi  cc phn t l  nhng s 
nguyn.  Tm trong mi  hng phn t ln  nht ri  i  ch n vi  
phn t c ch s hng bng ch s ct.   

 Ch ng trnh  sau y gii  bi  ton  trn:  
program Diag;  

var  

  N,  i,  j ,  Max, Ind, Vsp:  integer;  

  A:  array[ 1. . 15,  1 . . 15]  of  integer;  

begin 

  write( ' Nhap N nho  hon 15:  ' ) ;  readln(N) ;  

  for  i : = 1  to  N do  

   for  j : = 1  to  N do  

    begin 

      write( ' A[ ' ,  i,  ' , ' ,  j ,  ' ] = ' ) ;  readln(A[ i, j ] ) ;  

    end;  

  for  i : = 1  to  N do  

   begin 

    Max: = A[ i, 1 ] ;  Ind: = 1 ;  

    for  j : = 2  to  N  do  

     if  A[ i, j ]  >  Max then  

      begin 

       Max: = A[ i, j ] ;  Ind: = j  

      end;  

    Vsp: = A[ i, i] ;  A[ i, i] : = Max;  A[ i, Ind] : = Vsp;  

   end;  

  for  i : = 1  to  N do 

   begin 

    writeln;  

    for  j : = 1  to  N  do  write(A[ i, j ] :  3 ) ;  

   end;   

  writeln 

end.  

Hy sa li  ch ng trnh  trn  khi  thay yu cu tm kim trong mi  
hng bng tm kim trong mi  ct.  

1 0.  Vit ch ng trnh  nhp t bn phm xu  k t S c  di  khng qu 
1 00.  Hy cho bit c bao nhiu ch s xut hin  trong xu  S.  Thng 
bo kt qu ra  mn hnh.  

1 1 .  Hy b sung thm vo ch ng trnh  Xep_loai ( 1 3)  nhng lnh  
cn  thit  ch ng trnh   a ra  danh sch hc sinh  xp loi  A.  
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Kiu d liu tp 

1 .   Vai  tr ca kiu tp 

Tt c cc d liu thuc cc kiu d liu  xt u  c l u tr  b nh 
trong (RAM) v do  d liu s b mt khi tt my.  Vi mt s bi ton c khi 
l ng d liu ln, c yu cu l u tr  x l nhiu ln, cn c kiu d liu tp (file).  

Kiu d liu tp c nhng c im sau:  

 D liu kiu tp  c l u tr lu di  b nh ngoi (a t,  CD,) v 

khng b mt khi tt ngun in;  

 L ng d liu l u tr trn tp c th rt ln v ch ph thuc vo dung 

l ng a.  

2.   Phn loi  tp v thao tc vi  tp 

Xt theo cch t chc d liu,  c th phn tp thnh hai loi:   

 Tp vn bn l tp m d liu  c ghi d i dng cc k t theo m 
ASCII.  Trong tp vn bn,  dy k t kt thc bi k t xung dng hay  
k t kt thc tp to thnh mt dng.   

Cc d liu dng vn bn nh  sch,  ti liu,  bi hc,  gio n,  cc ch ng 
trnh ngun vit bng ngn ng bc cao,. . .  th ng  c l u tr d i dng 
tp vn bn.   

 Tp c cu trc  l tp m cc thnh phn ca n  c t chc theo mt 
cu trc nht nh.  Tp nh phn l mt tr ng hp ring ca tp c cu 
trc.  D liu nh,  m thanh,. . .  th ng  c l u tr d i dng tp c 
cu  trc.  

Xt theo cch thc truy cp,  c th phn tp thnh hai loi:  

 Tp truy cp tun t cho php truy cp n mt d liu no  trong tp 
ch bng cch bt u t u tp v i qua ln l t tt c cc d liu 
tr c  n.  

 Tp truy cp trc tip cho php tham chiu n d liu cn truy cp 
bng cch xc nh trc  tip  v tr (th ng l s hiu)  ca d liu .   

1 4.  
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Khc vi mng,  s l ng phn t ca tp khng cn xc nh tr c.  

Hai thao tc c bn i vi tp l ghi d liu vo tp v c d liu t tp.   

Thao tc c/ghi vi tp  c thc hin vi tng phn t ca tp.  

 c th thao tc vi kiu tp,  ng i lp trnh cn tm hiu cch thc m 

ngn ng lp trnh cung cp :  

 Khai bo bin tp;  

 M tp;  

 c/ghi d liu;  

 ng tp.   

Thao tc vi tp 

Trong mc ny ta xt cch khai bo,  thao tc vi tp vn bn trong Pascal.  

1 .   Khai  bo 

 lm vic vi kiu d liu tp ta phi s dng bin tp.  

Khai bo bin tp vn bn c dng:  

 var   <tn bin tp>:  text;  

V d  
    var  tep1 , tep2 :  text;  

Khai bo trn xc nh hai bin tp vn bn tep1  v tep2.  

2.   Thao tc vi  tp 

a)   Gn tn tp 

Mi tp u c mt tn tp  tham chiu.  Tn tp  l bin xu hoc hng 

xu,  v d 'DULIEU.DAT' .   

Trong lp trnh,  ta khng thao tc trc tip vi tp d liu trn a m thng 

qua bin tp.  C th hnh dung bin tp  c ngn ng lp trnh s dng nh  i 

din cho tp.   

1 5.  
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Do vy,   thao tc vi tp,  tr c ht phi gn tn tp vi i din ca n l 
bin tp bng th tc:  

assign(< bin tp>,  <tn tp>) ;  

trong ,  tn tp  l bin xu hoc hng xu.  

Sau lnh ny,  cc thao tc vi bin tp thc cht l thao tc vi tp.  

 

 

 

 

 

 

 

 

 

 

 

 

Hnh  1 5.  Quan h gia tp,  bin tp v tn tp 

V d 1   

Gi thit c bin tp tep1  cn gn vi tp c tn DULIEU.DAT.   lm iu 
ny ta thc hin th tc sau:  

  assign( tep1, ' DULIEU. DAT' ) ;  

V d 2   

 c th c d liu t tp INP.DAT  trn th  mc gc ca a C,  ta cn gn 
tp  vi mt bin tp,  v d l tep2  bi th tc:  

  assign(tep2 , ' C: \INP. DAT' ) ;  

b)   M tp 

Tp c th dng  cha kt qu ra hoc d liu vo.  Tr c khi m tp,  bin 
tp phi  c gn tn tp bng th tc assign.  

Cu lnh dng th tc m tp  ghi d liu c dng:  

  rewrite(<bin tp>) ;  

V d  

  assign(tep3, ' C: \KQ. DAT' ) ;  

  rewrite( tep3) ;  
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Khi thc hin th tc rewrite(tep3),  nu trn th  mc gc ca a C  ch a c 
tp KQ.DAT,  th tp s  c to vi ni dung rng.  Nu  c,  th ni dung c s 
b xo  chun b ghi d liu mi.  

Tr c khi c d liu t tp  gn vi mt bin tp,  ta m tp bng th tc:  

  reset(<bin tp>) ;  

V d  

 c d liu t tp DL. INP,  ta c th m tp bng cc th tc:  

  tentep: = ' DL. INP' ;  

  assign(tep1, tentep) ;  

  reset( tep1) ;  

hoc 

  assign( tep1,  ' DL. INP' ) ;  

  reset( tep1) ;  

c)   c/ghi tp vn bn 

Vic c tp vn bn  c thc hin ging nh  nhp t bn phm.  Vic ghi 
d liu ra tp vn bn ging nh  ghi ra mn hnh.  D liu trong tp vn bn  c 
chia thnh cc dng.   

Cu lnh dng th tc c c dng:  

   read(<bin tp> ,<danh sch bin>) ;  

hoc  

readln(<bin tp  >,<danh sch bin>) ;  

trong ,  danh sch bin  l mt hoc nhiu tn bin n.  Trong tr ng hp 
nhiu bin th cc bin phn cch nhau bi du phy.  

Cu lnh dng th tc ghi c dng:  

  write(<bin tp> ,<danh sch kt qu>) ;  

hoc 

  writeln(<bin tp> ,<danh sch kt qu  >) ;  

trong ,  danh sch kt qu  gm mt hoc nhiu phn t.  Phn t c th l bin 
n hoc biu thc (s hc,  quan h hoc lgic)  hoc hng xu.  Tr ng hp c 
nhiu phn t th cc phn t  c phn cch bi du phy.  

       V d   

Gi s trong ch ng trnh c khai bo:  

    var  tepA,  tepB:  text;  

v tp tepA   c m  c d liu,  cn tp tepB  dng  ghi d liu.  
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Cc th tc dng  c d liu t tp tepA  c th nh  sau:  

  read( tepA, A, B, C) ;  

hoc 

  readln(tepA, X, Y) ;  

Cc th tc dng  ghi d liu vo tp tepB  c th nh  sau:  

  write( tepB, '  A =  ' ,  A, '  B  = ' , B, '  C  =  ' , C) ;  

  writeln( tepB, '  X1  =  ' , ( -B   SQRT(B*B-  4 *A*C) ) /( 2*A) : 8: 3) ;         

Mt s hm chun th ng dng trong khi c/ghi tp vn bn:  

 Hm eof(<bin tp>)  tr v gi tr true  nu con tr tp ang ch ti 
cui tp.  

 Hm  eoln(<bin tp>)  tr v gi tr true  nu con tr tp ang ch ti 
cui  dng.  

d)   ng tp  

Sau khi lm vic xong vi tp cn phi ng tp.  Vic ng tp l c bit 
quan trng sau khi ghi d liu,  khi  h thng mi thc s hon tt vic ghi d 
liu ra tp.  

Cu lnh dng th tc ng tp c dng:  

  close(<bin tp>) ;  

V d   

  close( tep1) ;  

  close( tep3) ;  

Sau khi ng,  mt tp vn c th  c m li.  Khi m li tp,  nu vn dng 
bin tp c th khng cn phi dng th tc assign  gn li tn tp.  

Cc thao tc vi tp  c m t trong hnh 16.   
 

 

 

 

 

 

 

 

 

 

Hnh  1 6.  Thao tc vi tp  

assign( <bin tp> , <tn tp> ) ;

rewrite( <bin tp> ) ;  reset( <bin tp> ) ;  

write(<bin tp>, <danh sch kt qu>) ;

close( <bin tp> ) ;

Ghi c

read(<bin tp>, <danh sch bin>) ;  
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V d l m vic vi tp    

V d 1  

Mt tr ng trung hc ph thng t chc cho gio vin v hc sinh ca 

tr ng i cm tri,  sinh hot ngoi tri  v n quc gia Cc Ph ng.   ln lch 

n thm khu tri cc lp,  thy hiu tr ng cn bit khong cch t tri ca 

mnh ( v tr c to  (0,  0))  n tri ca cc gio vin ch nhim.  Mi lp c 

mt khu tri,  v tr tri ca mi gio vin ch nhim u c to  nguyn (x,  y)  

 c ghi trong tp vn bn TRAI .TXT  (nh  vy,  tp TRAI .TXT cha lin tip cc 

cp s nguyn,  cc s cch nhau bi du cch v khng kt thc bng k t 

xung dng).  

Ch ng trnh sau s c cc cp to  t tp TRAI .TXT,  tnh ri  a ra mn 

hnh khong cch (vi  chnh xc hai ch s sau du chm thp phn)  gia tri 

ca mi gio vin ch nhim v tri ca thy hiu tr ng.  
program Khoang_cach;  

var  d: real;  

    f: text;   

    x, y: integer;  

begin 

   assign(f, ' TRAI. TXT' ) ;    

   reset(f) ;  

   while  not  eof(f)  do  

    begin 

        read(f, x, y) ;  

          d: =sqrt(x*x+y*y) ;  

      writeln( ' Khoang cach: ' ,  d: 10: 2 )  

     end;  

   close(f)  

end.   

V d 2.  Tnh in tr t ng  ng 

Cho ba in tr R1 ,  R2,  R3.  S dng c ba in tr  to ra nm mch in 

c in tr t ng  ng khc nhau bng cch mc theo cc s  nu  hnh 1 7.  

1 6.  
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Hnh  1 7.  S  mc in tr 

Mi cch mc s cho mt in tr t ng  ng khc nhau.  V d,  nu mc 

theo s  I th in tr t ng  ng s l:  

R  = 
3*23*12*1

3*2*1

RRRRRR

RRR

++
 

Nu mc theo s  V  th R  =  R1  + R2 + R3.  

Cho tp vn bn RESIST.DAT  gm nhiu dng,  mi dng cha ba s thc R1 ,  

R2 v R3,  cc s cch nhau mt du cch,  0 < R1 ,  R2,  R3    1 05.  

Ch ng trnh sau c d liu t tp RESIST.DAT,  tnh cc in tr t ng 

 ng v ghi kt qu ra tp vn bn RESIST.EQU ,  mi dng ghi nm in tr 

t ng  ng ca ba in tr  dng d liu vo t ng ng.   

program Dientro;  

var  a: array[ 1. . 5]  of  real;  

    R1 , R2 , R3: Real;  

    i : integer;  

    f1 , f2 : text;  

begin 

  assign(f1, ' RESIST. DAT' ) ;  

  reset(f1) ;  

  assign(f2 , ' RESIST. EQU' ) ;  

  rewrite(f2 ) ;  

  while  not  eof(f1)  do  
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    begin 
       readln(f1, R1, R2 , R3) ;  
       a[ 1 ] : =R1*R2*R3/(R1*R2+R1*R3+R2*R3) ;  

       a[ 2 ] : =R1*R2/(R1+R2 ) +R3;   

       a[ 3] : =R1*R3/(R1+R3) +R2;  

       a[ 4 ] : =R2*R3/(R2+R3) +R1;  

       a[ 5] : =R1+R2+R3;  

    for  i : =1  to  5  do  write(f2 , a[ i] : 9: 3, '  ' ) ;  

       writeln(f2 ) ;     

  end;  

 close(f1) ;  close(f2 )  

end.  

 

TM TT 

 Vic trao i d liu vi b nh ngoi  c thc hin thng qua kiu 
d liu tp.  

  c th lm vic vi tp cn phi khai bo bin tp.  

 Mi ngn ng lp trnh u c cc hm/th tc chun  lm vic 
vi  tp.  

 Cc thao tc vi tp vn bn:  

o  Khai bo bin tp, m tp v  ng tp.  

o  c/ghi:  t ng t nh  lm vic vi bn phm v  mn hnh.  

CU HI  V BI  TP 

1 .  Nu mt s tr ng hp cn phi  dng tp.  

2.  Trong s  thao tc vi  tp, khi  cn ghi  d l iu  vo tp phi  dng 

nhng thao tc no? 

3.  Ti  sao cn phi  c cu lnh  m tp tr c khi  c/ghi  tp? 

4.  Ti  sao phi  dng cu lnh ng tp sau khi   kt thc ghi  d l iu  

vo tp? 
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Ch ng trnh con v  phn loi 

1 .   Khi  nim ch ng trnh con 

Cc ch ng trnh gii cc bi ton phc tp th ng rt di,  c th gm hng 

trm, hng nghn lnh.  Khi c nhng ch ng trnh di,  rt kh nhn bit  c 

ch ng trnh thc hin cc cng vic g v vic hiu chnh ch ng trnh cng 

kh khn.  V vy,  vn  t ra l phi cu trc ch ng trnh nh  th no  cho 

ch ng trnh d c,  d hiu chnh,  d nng cp.  

Mt khc,  vic gii quyt mt bi ton phc tp th ng i hi v ni chung 

c th phn thnh cc bi ton con.   

Xt bi ton tnh tng bn lu tha:  

  TLuythua  = an  + bm  + cp+ dq  

Bi ton trn bao gm bn bi ton con tnh an,  bm,  cp,  dq,  c th giao cho 

bn ng i,  mi ng i thc hin mt bi.  Gi tr TLuythua  l tng kt qu ca 

bn bi ton con .  Vi nhng bi ton phc tp hn,  mi bi ton con li c 

th  c phn chia thnh cc bi ton con nh hn.  Qu trnh phn r lm "mn"  

dn bi ton nh  vy  c gi l cch thit k t trn xung.   

T ng t,  khi lp trnh  gii bi ton trn my tnh c th phn chia 

ch ng trnh (gi l ch ng trnh chnh)  thnh cc khi (mun),  mi khi bao 

gm cc lnh gii mt bi ton con no .  Mi khi lnh s  c xy dng 

thnh mt ch ng trnh con.  Sau ,  ch ng trnh chnh s  c xy dng t cc 

ch ng trnh con ny.  Ch ng trnh con cng c th  c xy dng t cc 

ch ng trnh con khc.   

Cch lp trnh nh  vy da trn ph ng php lp trnh c cu trc v ch ng 

trnh  c xy dng gi l ch ng trnh c cu trc.  

Ch ng trnh con l mt dy lnh m t mt s thao tc nht nh v c th 

 c thc hin ( c gi)  t nhiu v tr trong ch ng trnh.  

1 7.  
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 V d,  ch ng trnh nhp d liu t bn phm, tnh v  a ra mn hnh gi 

tr TLuythua   c m t nh  trn vi a,  b,  c,  d c kiu thc v m,  n,  p,  q  c kiu 

nguyn c th vit bng Pascal nh  sau:  
program tinh_tong;  

var  TLuythua,  Luythua1,  Luythua2 ,  Luythua3,  Luythua4 :  real;   

a, b, c, d:  real;  

 i, n, m, p, q: integer;  

begin 

 write( ' Hay nhap du lieu theo  thu tu a, b, c, d, m, n, p, q ) ;  

 readln(a, b, c, d, m, n, p, q) ;  

Luythua1: =1. 0;  

for  i : =1  to  n  do  

Luythua1: =Luythua1*a;  

Luythua2 : =1. 0;  

for  i : =1  to  m do  

Luythua2: =Luythua2*b;  

Luythua3: =1. 0;  

for  i : =1  to  p  do  

Luythua3: =Luythua3*c;  

Luythua4 : =1. 0;  

for  i : =1  to  q do  

Luythua4: =Luythua4*d;  

TLuythua: = Luythua1+Luythua2+Luythua3+Luythua4;  

  writeln( ' Tong luy thua = ' ,  TLuythua: 8: 4 ) ;  

readln 

end.  

Trong ch ng trnh trn c bn on lnh t ng t nhau,  vic lp li nhng 

on lnh t ng t nhau lm cho ch ng trnh va di va kh theo di.   nng 

cao hiu qu lp trnh,  cc ngn ng lp trnh bc cao u cung cp kh nng 

xy dng ch ng trnh con dng tng qut "i din"  cho nhiu on lnh t ng 

t nhau,  chng hn tnh lu tha Luythua  =  xk,  trong  Luythua  v x  l gi tr 

kiu thc cn k thuc kiu nguyn:  

var  j :  integer;  

Tich: =1. 0;  

for  j : =1  to  k do  

Tich: =Tich*x;  

Ta c th t tn cho ch ng trnh con ny l Luythua  v tn cc bin cha 
d liu vo ca n l x v k.  Khi cn tnh lu tha ca nhng gi tr c th ta ch 
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cn vit tn gi ch ng trnh con v thay th (x,  k)  bng gi tr c th t ng ng.  
Chng hn  tnh an,  bm,  cp,  dq  ta vit Luythua(a,  n),  Luythua(b,  m),  
Luythua(c,  p),  Luythua(d,  q).  

Li ch ca vic s dng ch ng trnh con 

 Trnh  c vic phi vit lp i lp li cng mt dy lnh  no  t ng 
t nh  trong v d tnh TLuythua   trn.  Ngn ng lp trnh cho php t 
chc dy lnh  thnh mt ch ng trnh con.  Sau ,  mi khi ch ng 
trnh chnh cn n dy lnh ny ch cn gi thc hin ch ng trnh 
con  .  

 H tr vic thc hin cc ch ng trnh ln:  Khi phi vit ch ng trnh 
ln hng nghn,  hng vn lnh,  cn huy ng nhiu ng i tham gia,  c 
th giao cho mi ng i (hoc mi nhm) vit mt ch ng trnh con,  ri 
sau  lp ghp chng li thnh ch ng trnh chnh.  V d,  vi cc bi 
ton m vic t chc d liu vo v ra khng n gin th ng ng i ta 
chia bi ton thnh ba bi ton con nh  nhp,  x l v xut d liu,  ri 
vit cc ch ng trnh con t ng ng.   

 Phc v cho qu trnh tru t ng ho:  Ng i lp trnh c th s dng 
cc kt qu  c thc hin bi ch ng trnh con m khng phi quan 
tm n vic cc ch ng trnh con   c ci t nh  th no.  Tru 
t ng ho l t  t ng ch o  xy dng ch ng trnh ni chung v 
ch ng trnh c cu trc ni ring.  

 M rng kh nng ngn ng:  Cc ngn ng lp trnh th ng cung cp 
ph ng thc ng gi cc ch ng trnh con nhm cung cp nh  mt cu 
lnh mi (t ng t nh  cc lnh gi thc hin cc hm v th tc chun)  
cho ng i lp trnh s dng m khng cn bit m ngun ca n nh  th 
no.  Hin nay,  ngy cng c nhiu thit b k thut s tin ch nh  my 
quay phim, my nh,  my ghi m,  cc thit b m thanh,  mn hnh mu 
 phn gii cao,. . .  c th  c kt ni vi my tnh.  Vic thit k nhng 
ch ng trnh con thc hin cc giao tip c bn vi cc thit b nh  vy 
l rt cn thit v gip m rng kh nng ng dng ca ngn ng.  

 Thun tin cho pht trin,  nng cp ch ng trnh:  Do ch ng trnh  c 
to thnh t cc ch ng trnh con nn ch ng trnh d c,  d hiu,  d 
kim tra v hiu chnh.  Vic nng cp,  pht trin ch ng trnh con no 
,  thm ch b sung thm cc ch ng trnh con mi ni chung khng 
gy nh h ng n cc ch ng trnh con khc.  
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2.   Phn loi  v cu trc ca ch ng trnh con 

a)   Phn loi 

Trong nhiu ngn ng lp trnh,  ch ng trnh con th ng gm hai loi:   

 Hm  (function)  l ch ng trnh con thc hin mt s thao tc no  v 

tr v mt gi tr qua tn ca n.  V d hm ton hc hay hm x l xu:  

   sin(x)  nhn gi tr thc x v tr v gi tr sinx,  
   sqrt(x)  nhn gi tr  x v tr v gi tr cn bc hai ca  x,  
   length(x)  nhn xu  x v tr v  di ca xu  x, . . .  

 Th tc  (procedure)  l ch ng trnh con thc hin cc thao tc nht nh 

nh ng khng tr v gi tr no qua tn ca n.  V d cc th tc vo/ra 

chun hay th tc x l xu:  

  writeln,  readln,  delete,  insert,. . .   

b)   Cu trc ch ng trnh con 

Ch ng trnh con c cu trc t ng t ch ng trnh,  nh ng nht thit phi c 

tn v phn u dng  khai bo tn,  nu l hm phi khai bo kiu d liu cho 
gi tr tr v ca hm:  

<phn u> 
[<phn khai bo>]  

<phn thn> 

Phn khai  bo 

Phn khai bo c th c khai bo bin cho d liu vo v ra,  cc hng v 
bin dng trong ch ng trnh con.    

Phn thn  

Phn thn ca ch ng trnh con l dy cu lnh thc hin  t nhng d 
liu vo ta nhn  c d liu ra hay kt qu mong mun.  

Tham s hnh thc  

Cc bin  c khai bo cho d liu vo/ra  c gi l tham s hnh thc  ca 

ch ng trnh con.  Cc bin  c khai bo  dng ring trong ch ng trnh con 
 c gi l bin cc b.  

V d,  trong ch ng trnh con Luythua(x,  k)   phn 1  th x,  k l cc tham s 
hnh thc v j  l bin cc b.  
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Ni chung,  ch ng trnh chnh v cc ch ng trnh con khc khng th s 

dng  c cc bin cc b ca mt ch ng trnh con,  nh ng mi ch ng trnh 

con u s dng  c cc bin ca ch ng trnh chnh.  Do vy,  cc bin ca 

ch ng trnh chnh  c gi l bin ton cc.  V d,  bin TLuythua khai bo 

trong ch ng trnh chnh  v d trn l bin ton cc.  

Mt ch ng trnh con c th c hoc khng c tham s hnh thc,  c th c 

hoc khng c bin cc b.  

c)   Thc hin ch ng trnh con 

Tham s thc s 

 thc hin (gi)  mt ch ng trnh con,  ta cn phi c lnh gi n t ng t 

lnh gi hm hay th tc chun,  bao gm tn ch ng trnh con vi tham s (nu 

c)  l cc hng v bin cha d liu vo v ra t ng ng vi cc tham s hnh 

thc t trong cp ngoc (  v ).  Cc hng v bin ny  c gi l cc tham s 

thc s.   

V d 

  sqr( 225)  

 

 

Khi thc hin ch ng trnh con,  cc tham s hnh thc dng  nhp d liu 

vo s nhn gi tr ca tham s thc s t ng ng,  cn cc tham s hnh thc 

dng  l u tr d liu ra s tr gi tr  cho tham s thc s t ng ng.   

V d,  khi thc hin tnh TLuythua  cn bn ln gi ch ng trnh con 

Luythua(x,  k)  vi cc tham s (a,  n),  (b,  m),  (c,  p),  (d,  q)  v cc tham s ny l 

tham s thc s t ng ng vi tham s hnh thc (x,  k).  

Sau khi ch ng trnh con kt thc,  lnh tip theo lnh gi ch ng trnh con 

s  c thc hin.   

 

Tn  ch ng  trnh  con Tham s thc s
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V d v cch vit v  s dng  
ch ng trnh con 

Cc ngn ng lp trnh u c cc quy tc vit v s dng ch ng trnh con.  
Trong mc ny,  ta xt cch vit v s dng ch ng trnh con trong Pascal.  

1 .   Cch vit v s dng th tc 

 Xt v d v hnh ch nht c dng sau:  

   *  *  *  *  *  *  *  

   *            *  

   *  *  *  *  *  *  *  

Ta c th v hnh ch nht trn vi ba cu lnh:  

 writeln( ' *  *  *  *  *  *  * ' ) ;  

 writeln( ' *            * ' ) ;  

 writeln( ' *  *  *  *  *  *  * ' ) ;  

Nh  vy, trong mt ch ng trnh,  mi khi cn v mt hnh ch nht nh  trn, 

ta cn phi  a vo ba cu lnh ny.  

 Trong ch ng trnh sau,  ta  a ba cu lnh trn vo mt th tc c tn l 

Ve_Hcn (v hnh ch nht).  Mi khi cn v mt hnh ch nht ta  a vo mt 
cu lnh gi  th tc .  Ch ng trnh VD_thutuc1  gi th tc Ve_Hcn ba ln  
v ba hnh ch nht.  

program VD_thutuc1;  

procedure  Ve_Hcn;   { Bat  dau thu tuc}  

begin 

  writeln( ' *  *  *  *  *  *  * ' ) ;  

 writeln( ' *            * ' ) ;  

writeln( ' *  *  *  *  *  *  * ' ) ;  

end;      { Ket  thuc thu tuc}  

begin 

Ve_Hcn;     { goi  thu tuc  Ve_Hcn}  

1 8.  
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writeln; writeln;   { de  cach 2  dong}  

Ve_Hcn;      { goi  thu tuc  Ve_Hcn}  

writeln; writeln;  

Ve_Hcn;      { goi  thu tuc  Ve_Hcn}  

end.  

a)   Cu trc ca th tc 

Th tc c cu trc nh  sau:  

 procedure <tn th tc>[(<danh sch tham s> )] ;  

 [<phn khai bo>]  

 begin  

  [ <dy cc lnh>]  

  end;  

Phn u th tc  gm tn dnh ring procedure,  tip theo l tn th tc.  

Danh sch tham s c th c hoc khng c.  

Phn khai bo dng  xc nh cc hng,  kiu,  bin v cng c th xc 

nh cc ch ng trnh con khc  c s dng trong th tc.  Th tc Ve_Hcn   

trn khng khai bo hng,  bin hay ch ng trnh con no.  

Dy cu lnh   c vit gia cp tn dnh ring begin  v end to thnh thn 

ca th tc.   

Ch  :  Sau  tn  dnh  ring  end kt thc ch ng  trnh  chnh  l  du  

chm (. )  cn  sau  end kt thc th  tc l  du  chm phy (; ) .  

Cc th  tc,  nu c,  phi   c khai  bo v m t trong phn khai  

bo ca ch ng  trnh  chnh,  ngay sau  phn  khai  bo cc bin.   

  Kh i  cn  thc h in,  ta  phi  vit lnh  gi  th  tc t ng  t nh  cc 

th  tc chun.  

b)   V d v th tc  

Th tc Ve_Hcn trong v d trn ch v  c hnh ch nht vi kch th c  

c nh l 7 3.  Gi s ch ng trnh cn v nhiu hnh ch nht vi kch th c 

khc nhau.   th tc Ve_Hcn  c th thc hin  c iu ,  cn c hai tham s 

cho d liu vo l chiu di v chiu rng.  Khi  phn u ca th tc  c vit  

nh  sau:  

 procedure Ve_Hcn(chdai, chrong: integer) ;  
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Khai bo ny c ngha th tc Ve_Hcn s  c thc hin  v hnh ch nht 
c kch th c tu theo gi tr ca cc tham s chdai,  chrong  v gi tr ca cc 
tham s chdai  v chrong l nguyn (integer).  

Ch ng trnh sau y m t y  th tc Ve_Hcn vi cc tham s chdai,  
chrong v s dng th tc ny  v cc hnh ch nht c kch th c khc  nhau.  

program VD_thutuc2;  

uses  crt;  

var  a,  b,  i:  integer;   

procedure  Ve_Hcn(chdai,  chrong:  integer) ;  

  var  i ,  j :  integer;  

  begin 

  { ve  canh tren cua hinh chu nhat}  

  for  i : = 1  to  chdai  do  write( '* ') ;  
   writeln;  

   for  j : =1  to  chrong-2  do   { ve  2  canh ben}  

    begin  

    write( '* ') ;  

    for  i : =1  to  chdai-2  do  write( '   ') ;  

    writeln( '* ') ;   

    end;  

  { ve  canh duoi}  

 for  i : =1  to  chdai  do  write( '* ') ;   
  writeln;  

  end;  

begin  { bat  dau chuong trinh chinh}  

 clrscr;  

 { ve  hinh chu nhat kich thuoc 25 10}  

Ve_Hcn( 25, 10 ) ;   

 writeln;  writeln;  { de  cach 2  dong}  

 { ve  hinh chu nhat kich thuoc 5 10}  

Ve_Hcn(5, 10 ) ;    

readln;  

 clrscr;  

{ Ve  4  hinh chu nhat:  hinh dau tien co  kich thuoc 4 2 ,   

moi  hinh sau co  kich thuoc gap doi  hinh truoc }  

 a: =4;  b: =2;  

for  i : =1  to  4  do  
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begin  

Ve_Hcn(a, b) ;  

readln;  clrscr;   

a: =a*2 ;  b: = b*2 ;  

end;   

readln;  

end.  

Trong lnh gi th tc,  cc tham s hnh thc  c thay bng cc tham s 

thc s t ng ng l cc  gi tr c th  c gi l cc  tham s gi tr (gi tt l 
tham tr).  

Cc tham s chdai,  chrong  ca th tc Ve_Hcn  l tham tr.  Trong lnh gi 

th tc Ve_Hcn(5,  3)  (v hnh ch nht kch th c 5 3)  tham s chdai   c thay 
bi s nguyn 5,  tham s chrong   c thay bi s nguyn 3 .   

Cn trong li gi th tc Ve_Hcn(a,  b)  v hnh ch nht kch th c a b,  
tham s chdai   c thay bi gi tr hin thi ca bin a,  tham s chrong   c 
thay bi gi tr hin thi ca bin b.   

Trong lnh gi th tc,  cc tham s hnh thc  c thay bng cc tham s 
thc s t ng ng l tn cc bin  cha d liu ra  c gi l cc  tham s bin  

(gi tt l tham bin).  

 phn bit tham bin v tham tr,  Pascal s dng t kho var  khai bo 
nhng tham s bin.  

V d,  th tc Hoan_doi  trong ch ng trnh sau i gi tr ca hai bin.  V 
c hai bin u cha d liu ra nn cn s dng t kho var  khai bo cho c 
hai  bin.  

program VD_thambien1;  

uses  crt;  

var  a, b:  integer;   

procedure  Hoan_doi(var  x, y:  integer) ;  

var  TG:  integer;  

begin 

   TG: = x;  

   x: = y;   

   y: = TG;  

end;  

begin 

 clrscr;  

 a: =5;  b: =10;  
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 writeln( a: 6, b: 6) ;  

 Hoan_doi(a, b) ;  

 writeln( a: 6, b: 6) ;  

end.  

Khai bo sau xc nh x v y  l hai tham bin kiu nguyn:  

 var x, y:  integer;  

Trong lnh gi Hoan_doi(a,  b)  cc tham bin x v y   c thay th bi cc bin 

nguyn t ng ng a v b.   

Gi tr ca cc bin ny b thay i khi thc hin cc lnh:   

 TG: =a;  a: =b;  b: =TG;   

Do vy,  sau khi thc hin th tc Hoan_doi,  bin a  s nhn gi tr ca bin b  

v bin b  nhn gi tr ca bin a.  Nu gi tr ca a  l 5  cn gi tr ca b  l 1 0 th 

trn mn hnh c hai dng:  

 5  10  

 10  5  

Ch ng trnh sau cho thy s khc nhau khi ch ng trnh con dng tham s 

gi tr v tham s bin (c v khng khai bo vi t kho var):  

program VD_thambien2;  

uses  crt;  

var  a,  b:  integer;   

procedure  Hoan_doi(x:  integer;  var  y:  integer) ;  

var  TG:  integer;  

begin 

  TG: =x;  

  x: =y;   

  y: =TG;  

end;  

begin 

clrscr;  

 a: =5;  b: =10;  

 writeln( a: 6,  b: 6) ;  

 Hoan_doi(a, b) ;  

 writeln( a: 6,  b: 6) ;  

end.  
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Khi ch ng trnh thc hin,  s nhn  c kt qu:  
  5  10  

  5  5  

2.   Cch vit v s dng hm 

im khc nhau c bn gia th tc v hm l vic thc hin hm lun tr 
v gi tr kt qu thuc kiu xc nh v gi tr   c gn cho tn hm.   

Hm c cu trc t ng t nh  th tc,  tuy nhin c khc nhau phn u.  

Khai bo phn u mt hm nh  sau:  

  function <tn hm> [(<danh sch tham s>) ] :  <kiu d liu>;  

trong ,  kiu d liu l kiu d liu ca gi tr m hm tr v v ch c th l 
cc kiu integer,  real,  char,  boolean,  string.   

Cng ging nh  th tc,  nu hm khng c tham s hnh thc th khng cn 

danh sch tham s.   

Khc vi th tc,  trong thn hm cn c lnh gn gi tr cho tn hm:   

<tn hm>: = <biu thc> ;  

V d 1  

Xt ch ng trnh thc hin vic rt gn mt phn s,  trong  c s dng 
hm tnh c chung ln nht (CLN) ca hai s nguyn.  

program Rutgon_Phanso;  

uses  crt;  

var  TuSo,  MauSo,  a:  integer;  

function  UCLN(x,  y:  integer) :  integer;  { bat  dau ham UCLN}  

 var  sodu:  integer;  

begin 

  while  y<>0  do  

  begin  

 sodu: = x mod y;  

 x: = y;  

 y: = sodu;  

  end;  

  UCLN: =x;  

 end;  { het  ham UCLN}  

begin 

clrscr;  

write( ' Nhap tu so,  mau so  vao!  ' ) ;  readln(TuSo,  MauSo) ;  

a: =UCLN( TuSo,  MauSo) ;  
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if a>1  then  

begin  

TuSo: = TuSo  div a;  

MauSo: = MauSo  div a;  

end;  

writeln(TuSo: 5,  MauSo: 5) ;  

end.  

Ghi  ch:  Trong  ch ng  trnh  ny,  cc bin  TuSo,  MauSo  v  a  l   cc bin  

ton  cc,  cn  bin  sodu  l  bin  cc b.  

S dng h m 

Vic s dng hm hon ton t ng t vi vic s dng cc hm chun,  khi 

vit lnh gi gm tn hm v tham s thc s t ng ng vi cc tham s 
hnh  thc.  

Lnh gi hm c th tham gia vo biu thc nh  mt ton hng v thm ch 
l tham s ca li gi hm, th tc khc,  v d:  

   A: = 6*Ucln(TuSo, MauSo) +1;  

 V d 2  

 Ch ng trnh sau cho bit gi tr nh nht trong ba s nhp t bn phm, 
trong  c s dng hm tm s nh nht trong hai s.  

program Minbaso;  

var  a,  b,  c:  real;  

{ Ham tim so  nho  nhat trong hai  so  a  va  b}  

function  Min(a, b: real) : real;   

begin  

if  a<b then  Min: =a 

 else  Min: =b;   

end;  

begin 

 write( ' Nhap vao  ba so:  ' ) ;  

 readln(a, b, c) ;  

 writeln( ' So  nho  nhat trong ba so  la:  ' ,  Min(Min(a, b) , c) ) ;  

 readln 

end.  
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 B i tp v  thc h nh  6  

1 .   Mc ch,  yu cu 

   Rn luyn cc thao tc x l xu,  k nng to hiu ng ch chy trn 

mn  hnh; 

   Nng cao k nng vit,  s dng ch ng trnh con.  

2.   Ni  dung 

a)  Tr c ht,  hy tm hiu vic xy dng hai th tc sau y:  

 Th tc CatDan(s1 ,  s2)  nhn u vo l xu s1  gm khng qu 79 k t,  

to xu s2 thu  c t xu s1  bng vic chuyn k t u tin ca n 

xung v tr cui cng.  V d nu s1  = 'abcd'  th s2 = 'bcda' .  

   type  str79  =  string[ 79] ;  

procedure  CatDan(s1:  str79;  var  s 2 :  str79) ;  

 begin 

  s 2 : = copy(s1, 2 , length( s1) -1 ) +s1[ 1 ] ;  

 end;  

 Th tc CanGiua(s)  nhn u vo l xu s  gm khng qu 79 k t,   

b sung vo u s  mt s du cch  khi  a ra mn hnh xu k t s  

ban u  c cn gia dng (80 k t).  

procedure  CanGiua(var  s :  str79) ;  

var  i ,  n:  integer;  

begin 

 n: = length( s) ;  

 n: = ( 80-n)  div 2 ;  

 for i: = 1  to  n  do  s : = '  ' +s;  

end;  

b)  Theo di cch s dng hai th tc trn,  ta c th vit ch ng trnh sau y  

nhp mt xu k t t bn phm v  a xu  ra mn hnh c dng dng ch 

chy gia mn hnh vn bn 25 80.  

uses  crt;  

type  str79  =  string[ 79] ;  
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var  s1 ,  s2 :  str79;  

 stop:  boolean;  

procedure  CatDan(s1:  str79;  var  s 2 :  str79) ;  

 begin  

s 2 : = copy(s1, 2, length(s1) -1) +s1[ 1 ] ;  

 end;  

procedure CanGiua(var  s :  str79) ;  

 var  i ,  n:  integer;  

 begin  

  n: = length(s) ;  

  n: = ( 80-n)  div 2 ;  

  for i: = 1  to  n  do  s : = '  ' +s;  

 end;  

begin 

 clrscr;  

 write( ' Nhap xau s1 :  ' ) ;  readln(s1) ;  

 CanGiua(s1 ) ;  

 clrscr;  

 stop: = false;  

 while  not( stop)  do  

  begin  

gotoxy(1, 12 ) ;  ( *  Chuyen con tro  den dau dong 12* )  

write( s1 ) ;  

  delay(500 ) ;  ( *  Dung 500  miligiay * )  

   CatDan(s1,  s2 ) ;  

  s1 : =s2 ;  

  stop: =keypressed;  ( *  Nhan mot  phim bat  ki  de  ket  thuc* )  

end;  

 readln 

end.  

Hy chy th ch ng trnh trn vi dng ch 

' . . .  Mung nghin nam Thang Long -  Ha Noi! . . .  '  

c)  Hy vit th tc ChuChay(s,  dong)  nhn u vo l xu s  gm khng qu 79 

k t v bin nguyn dong,   a ra xu s  c dng ch chy  dng dong.  Vit 

v chy ch ng trnh c s dng th tc ny.  
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  B i tp v  thc h nh  7 

1 .   Mc ch,  yu cu 

 Nng cao k nng vit,  s dng ch ng trnh con; 

 Bit cch vit mt ch ng trnh c cu trc  gii mt bi ton trn 

my  tnh.  

2.   Ni  dung 

a)  Tm hiu vic xy dng cc hm v th tc thc hin tnh  di cc cnh,  

chu vi,  din tch,  kim tra cc tnh cht u,  cn,  vung ca tam gic  c 

trnh by d i y.  

Gi thit tam gic  c xc nh bi to  ca ba nh.  Ta s dng kiu  
bn ghi  m t mt tam gic:  
type   Diem = record 

  x,  y:  real;  

 end;  

Tamgiac = record 

  A,  B,  C:  Diem;  

 end;  

 Ta xy dng cc th tc v hm:  

 Th tc nhn d liu vo l bin m t tam gic R  v d liu ra l  di 

ca ba cnh a,  b,  c:  

  procedure Daicanh(var  R:  Tamgiac;  var  a,  b,  c:  real) ;  

 Hm tnh chu vi ca tam gic R:  
  function Chuvi(var  R:  Tamgiac) :  real;  

 Hm tnh din tch ca tam gic R:  

   function Dientich(var  R:  Tamgiac) :  real;  

 Th tc nhn u vo l bin m t tam gic R  v u ra l tnh cht ca 

tam gic (Deu  hay Can  hay Vuong):  
procedure Tinhchat(var  R: Tamgiac; var  Deu, Can, Vuong: boolean) ;  
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 Th tc hin th to  ba nh tam gic ln mn hnh:  
  procedure Hienthi(var  R:  Tamgiac) ;  

 Hm tnh khong cch gia hai im P,  Q:  

  function Kh_cach(P, Q:  Diem) :  real;  

b)  Tm hiu ch ng trnh nhp vo to  ba nh mt tam gic v s dng cc 

hm,  th tc  c xy dng d i y  kho st cc tnh cht ca tam gic.  

uses  crt;  

const eps  =  1 . 0E-6;  

type 

Diem =  record 

  x,  y:  real;  

 end;  

Tamgiac = record  

  A,  B,  C:  Diem;  

 end;  

var  T:  Tamgiac;  

Deu,  Can,  Vuong:  boolean;  

function Kh_cach(P,  Q:  Diem) :  real;  

begin  

Kh_cach: =sqrt(( P. x-Q. x) *( P. x-Q. x) +(P. y-Q. y) *( P. y-Q. y) ) ;  

end;  

procedure  Daicanh(var  R:  Tamgiac;  var  a,  b,  c:  real) ;  

begin  

 a: = Kh_cach(R. B,  R. C) ;  

b: = Kh_cach(R. A,  R. C) ;  

  c: = Kh_cach(R. A,  R. B) ;  

end;  

function  ChuVi(var  R:  Tamgiac) :  real;  

var  a,  b,  c:  real;  

begin  

Daicanh(R,  a,  b,  c) ;  

ChuVi: = a  +  b  +  c;  

end;  
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function  Dientich(var  R:  Tamgiac) :  real;  

var  a,  b,  c,  p:  real;  

begin  

 Daicanh(R,  a,  b,  c) ;  

p: = ( a+b+c) /2 ;  

  Dientich: = sqrt(p*(p-a) *( p-b) *(p-c) )  

end;  

procedure  Hienthi(var  R:  tamgiac) ;  

begin  

writeln( ' Toa do  3  dinh cua tam giac la:  ' ) ;  

writeln( '  -  Dinh A( ' , R. A. x: 0 : 3, ' ,  ' ,  R. A. y: 0: 3, ' ) ' ) ;  

 writeln( '  -  Dinh B( ' , R. B. x: 0 : 3, ' ,  ' ,  R. B. y: 0: 3, ' ) ' ) ;  

writeln( '  -  Dinh C( ' , R. C. x: 0 : 3, ' ,  ' ,  R. C. y: 0: 3, ' ) ' ) ;  

end;  

 procedure  Tinhchat(var  R: Tamgiac; var  Deu, Can, Vuong: boolean) ;  

 var  a,  b,  c:  real;  

 begin 

  Deu: = false;  Can: = false;  Vuong: = false;  

  Daicanh(R,  a,  b,  c) ;  

  if (abs( a-b) <eps)  and  ( abs(a-c) <eps)  then  

  Deu: = true  

 else  

    if (abs(a-b) <eps)  or  ( abs(a-c) <eps)  or  ( abs(b-c) <eps)  

    then  Can: = true;  

  if (abs(a*a+b*b-c*c) <eps)  or  ( abs(a*a+c*c-b*b) <eps)  

    or  ( abs(b*b+c*c-a*a) <eps)  then  Vuong: = true;  

 end;  

begin 

  writeln( ' Nhap tam giac:  ' ) ;  

  write( ' Toa do  dinh A:  ' ) ;  readln( T. A. x,  T. A. y) ;  

  write( ' Toa do  dinh B:  ' ) ;  readln( T. B. x,  T. B. y) ;  

  write( ' Toa do  dinh C:  ' ) ;  readln( T. C. x,  T. C. y) ;  
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  writeln( ' ======================================' ) ;  

  Hienthi( T) ;  

  writeln( ' Dien tich:  ' , Dientich(T) : 9: 3) ;  

  writeln( ' Chu vi:  ' , Chuvi(T) : 9: 3) ;  

  Tinhchat(T,  Deu,  Can,  Vuong) ;  

  writeln( ' Tam giac co  tinh chat:  ' ) ;  

  if Deu then  writeln( '  la tam giac deu' )  

   else  if Can then  writeln( '  la  tam giac can' ) ;  

  if Vuong then  writeln( '  la tam giac vuong' ) ;  

  readln;  

end.  

c)  Vit ch ng trnh s dng cc hm v th tc xy dng  trn  gii  

bi ton:  

Cho tp d liu TAMGIAC.DAT  c cu trc nh  sau:  

 Dng u tin cha s N;  

 N  dng tip theo,  mi dng cha su s thc xA,  yA,  xB,  yB,  xC,  yC  l to  

ba nh A(xA,  yA),  B(xB,  yB),  C(xC,  yC)  ca tam gic ABC.  

 Hy nhp d liu t tp  cho v trong s N  tam gic ,   a ra tp 

TAMGIAC.OUT  gm ba dng:  

 Dng u tin l s l ng tam gic u;  

 Dng th hai l s l ng tam gic cn (nh ng khng l u);  

 Dng th ba l s l ng tam gic vung.  
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  B i c thm 3  

 l mt ph  n,  b Ada Augusta Byron  Lovelace,  

con  gi  ca nh th ni  ting  thi   Lord  Byron.  Ada l 

mt trong  nhng  nhn  vt n  t ng  nht trong  l ch  s 

Tin  hc.  B sinh  ngy 1 0/1 2/1 81 5 v l  ng i  cng  thi  

vi  Charles Babbage,  ng i  u  tin   a ra  n  th it 

k chic my tnh  iu  khin  theo ch ng  trnh  c tn  l 

Analytical  Engine (my phn  tch).  

T nh,  b  ni  ting  l  mt ng i  thng  minh,  

c kh nng  c bit v ton  hc.  

Ngay t khi  bn  th it k my phn  tch  cn   trn  

g iy,  Ada   xut vi  Babbage mt k hoch  chi  tit 

 my phn  tch  tnh  cc s Bernoul l i .  Ngy nay ng i  

ta  coi  k hoch  ny l ch ng trnh my tnh u tin  v 

b  c gi  l  lp trnh vin u tin.  

Cc ghi  chp  c cng  b ca Ada cho ti  nay vn  c bit c  ngha i  vi  cc 

lp trnh  vin.  Gio s  J .  Von  Neumann   vit rng  cc quan  st ca Ada "chng  t b 

 hiu   c cc nguyn  tc lp trnh  my tnh  tr c thi  i  ca mnh  hng  th k".  

Nh  mt nh ton  hc,  Ada nh  g i cao kh nng  t ng  ho cc cng  vic tnh  

ton  nng  nhc.  Nh ng  b quan  tm hn  n  cc nguyn tc ca vic lp trnh  cc 

th it b  .  Ngay khi  my phn  tch  cn  ch a  c xy dng,  Ada  th nghim vit 

nhng  dy lnh.  B nhn  ra g i tr  ca mt vi  th  thut c bit trong  ngh thut mi  

ny v iu  th  v  l  nhng  th  thut ny h in  gi vn  cn  l  c bn  i  vi  cc ngn  

ng lp trnh  h in  i ,   chnh  l ch ng trnh con,  vng lp v cc php chuyn 

iu khin.    

Thay cho vic vit cc dy lnh  lp i  lp li  nhiu  ln,  ta  c th vit chng  d i  

dng cc ch ng trnh con   dng  nhiu  ln.  Cc ch ng  trnh  con  ngy nay l 

thnh  phn  khng  th th iu   c ca mi  ngn  ng lp trnh.   

My phn  tch  v cc my tnh  s thc h in  rt tt cc tnh  ton  nhiu  ln  mt cch  

nhanh  chng.  Thi  k  ,  cc ba c l   c s dng    a d l iu  v cc lnh  vo 

my.  Bng  vic pht minh  ra cc lnh  thc hin  vic chuyn  th it b  c ba v mt ba 

xc nh  tr c n,  sao cho dy cc lnh  c th  c thc h in  mt s ln  nht nh,  

Ada Augusta Byron Lovelace 
(1815  1852)  
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Ada  pht minh  ra vng lp    mt trong  nhng cu  trc iu  khin  quan  trng  trong 

cc ngn  ng lp trnh.  

Kh nng  lgic ca Ada  pht huy vi  php  chuyn iu khin c iu kin.  

B ngh ra mt loi  lnh   thao tc vi  th it b  c ba,  nh ng  thay cho vic quay li  v 

lp li  dy ba,  lnh  ny cho php th it b  c ba chuyn  ti  mt ba khc ti  bt k  v  tr 

no trong  dy,  nu  mt iu  kin  no   c tho mn.  Vic thm ch NU   vo 

danh  sch  cc lnh  s hc thun  tu tr c y c ngha l  ch ng  trnh  c th lm 

nhiu  hn  l  tnh  ton  n  thun.    dng  th s nh ng  v tim nng  l  rt c  ngha,  

my phn  tch  c th thc h in  cc quyt nh.   

Ada mt nm 1 852,  khi  mi  qua tui  36.  Nu  nh  b khng  qua i  sm nh  vy,  

chc chn  khoa hc lp trnh  ca th k XIX  c th tin  nhanh  hn  nhiu.  

 t ng  nh cng  lao ca Ada,  mt ngn  ng lp trnh  do B Quc phng  M to 

ra nm 1 979   c mang  tn  b.   

Th  vin ch ng trnh con chun 

Mi ngn ng lp trnh u c mt s l ng phong ph cc ch ng trnh con 

chun trong cc th  vin.  D i y gii thiu s l c ni dung ca mt s th  

vin ch ng trnh con chun ca Pascal.  

1 .   CRT  

Th  vin crt cha cc th tc lin quan n vic qun l v khai thc mn 

hnh,  bn phm ca my tnh.  Dng cc th tc ca th  vin ny,  ng i lp trnh 

c th iu khin vic  a d liu ra mn hnh,  xy dng cc giao din mn 

hnh-bn phm, dng bn phm iu khin ch ng trnh hoc s dng m thanh 

 xy dng cc ch ng trnh m  phng.  

Ngoi th tc clrscr  gii thiu,  d i y l mt s th tc tin ch khc:  

Th tc TextColor(color)  t mu cho ch trn mn hnh,  trong  color  l 

hng hoc bin xc nh mu v c th nhn gi tr trong bng sau:  

1 9.  
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Mu Tn  hng Gi tr  

en  black 0  

Xanh  tri  blue 1  

Xanh  l green  2  

Xanh  l cyan  3  

 red  4  

Tm magenta 5  

Vng  yel low 1 4 

Trng  white 1 5 

Th tc TextBackground(color)  t mu cho nn ca mn hnh,  trong  

color  l hng hoc bin xc nh mu v c th nhn gi tr trong bng trn.  

Th tc GotoXY(x,  y)   a con tr ti v tr ct x  dng y  ca mn hnh vn 

bn.  Do mn hnh vn bn gm 25  dng v 80 ct nn phm vi gi tr ca cc 

tham s l 1   x   80,  1   y   25.   

2.   GRAPH 

Mc d Pascal khng phi l ngn ng chuyn v  ho,  nh ng vi th  vin 

 ho ng i lp trnh c th khai thc kh nng  ho ca my tnh  nhng 

mc  thng dng.   

Th  vin ny cha cc hm,  th tc lin quan n ch   ho ca cc loi 

mn hnh khc nhau v cho php thc hin cc thao tc  ho c bn nh  v 

im,  ng,  t mu,. . .  

a)   Cc thit b v  ch ng trnh h tr  ho 

Mn hnh c th lm vic trong hai ch :  ch  vn bn  v ch   ho.  

C th hnh dung mn hnh nh  mt bng cc im sng.  Hnh nh  ho  c 

xy dng t cc im sng.  Mi im sng l mt im nh (pixel)  v im nh 

l n v c s ca mn hnh  ho.  

Bng mch iu khin mn hnh l thit b m bo t ng tc gia b x l 

v mn hnh  thc hin cc ch  phn gii v mu sc.  Tn gi ca bng 

mch iu khin mn hnh th ng trng vi loi mn hnh,  v d VGA, SVGA,. . .  
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Trong Turbo Pascal,  th  vin graph  cung cp cc ch ng trnh iu khin 

t ng ng vi cc loi bng mch  ho.  Cc ch ng trnh iu khin ny nm 

trong cc tp c phn m rng l BGI  (Borland Graphics Interface).  Mun hot 

ng trong ch   ho,  cn phi c tp BGI  thch hp vi mn hnh ang 

dng.  Cc tp BGI   c Pascal ngm nh  trong th  mc con BGI .  Khi khi 

ng  ho,  cn ch r  ng dn n cc tp ny.   

To  trn mn hnh  ho  c nh s t 0,  ct  c tnh t tri sang 

phi v dng  c tnh t trn xung d i.   phn gii mn hnh VGA th ng 

 c t l 640480.  

b)   Khi to ch   ho 

Mt ch ng trnh  ho bao gi cng m u bng vic khi to ch   

ho.  Cc th tc,  hm ca th  vin graph  ch hot ng khi ch   ho  

 c thit lp.  Khi kt thc lm vic vi ch   ho th cn quay v ch  

vn  bn.  

Th tc sau dng  thit lp ch   ho:  

 procedure InitGraph(var  driver, mode: integer;  path: string) ;  

trong :  

 driver  l s hiu ca trnh iu khin BGI ;   

 mode  l s hiu ca  phn gii;   

 path  l  ng dn n cc tp BGI .   

Thng th ng,  ta nn s dng cch thit lp ch   ho t ng vi bin 

driver  c gn gi tr 0 ( c nh sn bng hng detect).  

V d  

Gi s mn hnh lm vic l VGA v cc tp BGI  ang   th  mc 

C:\TP\BGI ,  khi  cc lnh sau s thit lp  ho vi ch  VGAHi:  

 driver: = 0 ;  

 InitGraph(driver,  mode,  ' C: \TP\BGI' ) ;  

 Sau khi kt thc lm vic vi ch   ho,   tr v ch  vn bn ta gi 

thc hin th tc:  

  CloseGraph;  
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c)   Cc th tc v im,  on thng 

V im v on thng l hai thao tc c bn ca  ho.   

 Tr c khi v,  ta c th t mu cho nt v bng th tc:  

  procedure SetColor( color:  word) ;  

 V im  c thc hin bng th tc:  

  procedure PutPixel(x, y:  integer;  color:  word) ;  

trong :  

 x v y  l to  ca im;   

 color  l mu ca im.  

 on thng  c xc nh bi to  ca hai im u,  cui.   v on 

thng ni hai im ta s dng th tc:  

  procedure Line(x1,  y1 ,  x2 ,  y2 :  integer) ;   

 trong   (x1 ,  y1 )  v  (x2,  y2)  l cc to  ca hai im u,  cui ca  

on thng.  

 V on thng ni im hin ti (v tr con tr)  vi im c to   (x,  y):  

   procedure LineTo(x,  y:  integer) ;   

 V on thng ni im hin ti vi im c to  bng to  hin ti 

cng vi gia s (dx,  dy):  

    procedure LineRel(dx,  dy:  integer) ;   

d)   Cc th tc v  h m lin quan n v tr con tr  

 Cc hm xc nh gi tr ln nht c th ca to  mn hnh X v  Y ( 

bit  phn gii mn hnh trong ch   ho ang s dng):  

  function GetMaxX:  integer;  

  function GetMaxY:  integer;  

  Th tc chuyn con tr ti to  (x,  y):  

  procedure MoveTo(x,  y:  integer) ;  

e)   Mt s th tc v hnh n gin 

  V  ng trn c tm ti (x,  y),  bn knh r:  

  procedure Circle(x, y:  integer;  r:  word) ;   
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 V cung ca elip c tm ti im (x,  y)  vi cc bn knh trc Xr,  Yr  t gc 

khi u StAngle  n gc kt thc EndAngle:  

  procedure Ellipse(x, y: integer; StAngle, EndAngle, Xr, Yr:  word) ;    

 V hnh ch nht c cc cnh song song vi cc trc to ,  (x1 ,  y1 )  l to 

 ca nh tri trn cn (x2,  y2)  l to  ca nh phi d i:  

  procedure Rectangle(x1, y1, x2 , y2 :  integer) ;   

3.   Mt s th  vin khc 

System:  Trong th  vin chun ny cha cc hm s cp v cc th tc vo/ra 

m cc ch ng trnh u dng ti.   

Dos:  Th  vin ny cha cc th tc cho php thc hin trc tip cc lnh nh  

to th  mc,  thit lp gi h thng,. . .  

Printer:  Th  vin ny cung cp cc th tc lm vic vi my in.  

4.   S dng th  vin 

Mun s dng cc th tc v hm chun ca mt (mt s)  th  vin no  

(tr system)  phi dng lnh khai bo:  

 uses unit1 ,  unit2, . . . ,  unitN;  

trong ,  uses  l t kho,  unit1 ,  unit2,  . . . ,  unitN  l tn cc th  vin ( c vit 

cch nhau bi du phy).   

Khai bo ny phi l lnh u tin trong phn khai bo (ngha l n ch vit 

sau khai bo tn ch ng trnh).   

V d 

 s dng cc hm v th tc chun trong cc th  vin crt,  dos,  graph,  ta 

cn khai bo:  
 uses  crt,  dos,  graph;  
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   B i tp v  thc h nh  8  

1 .   Mc ch,  yu cu 

Gii thiu mt s ch ng trnh  hc sinh thy  c kh nng  ho ca 

Pascal.  

2.   Ni  dung 

a)   Ch ng trnh sau y v cc  ng gp khc "ngu nhin"  nh th tc LineTo,  

mi on c mt mu ngu nhin.  V tr bt u v l tm ca mn hnh.  Kt 

thc vic v bng cch nhn mt phm bt k.  Chy th ch ng trnh v quan 

st kt qu trn mn hnh.  

uses  crt, graph;  

var  stop:  boolean;  

function  DetectInit(path:  string) :  integer;  

var  drive,  mode:  integer;  

begin  

  drive: = 0 ;  

  InitGraph(drive,  mode,  path) ;  

   DetectInit: = GraphResult;  

end;  

begin 

if DetectInit( ' C: \TP\BGI' )  <> 0  then  

   begin  

   write( ' Loi  do  hoa!  Nhan phim Enter de  ket  thuc. . . ' ) ;  

   readln;   

  end 

  else  

  begin   

    Randomize;    

MoveTo(Getmaxx div 2 , Getmaxy div 2 ) ;  

   s top: =false;  

while  not( stop)  do 
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 begin  

     SetColor(Random(GetMaxColor) ) ;  

{ Thiet  lap mau mot  cach ngau nhien}  

LineTo(Random(Getmaxx) , Random(Getmaxy) ) ;  

  Delay( 200 ) ;   { Tam dung}  

     stop: = Keypressed;  

    end;  

   end;  

 CloseGraph 

end.  

b)  Ch ng trnh d i y minh ho vic s dng cc th tc v hnh n gin.  

Hy chy ch ng trnh ri thay i mt s tham s nh  mu v,  to  v 

quan st kt qu trn mn hnh.  

 program GraphDemo;   

uses  graph;   

var   

gd,  gm:  integer;   

xm,  ym,  xmaxD4,  ymaxD4:  word;   

begin  

gd: = detect;   

Initgraph(gd,  gm,  'C: \TP\BGI ') ;   
xm: =GetmaxX div 2 ;  ym: = GetmaxY div 2 ;   

{ Ve  hinh chu nhat voi  net  ve  mau vang}  

SetColor(Yellow) ;  

Rectangle( 10, 10, xm, ym) ;  

readln;   

{ Ve  duong tron mau xanh la  cay,  tam( 450; 100 )  ban kinh 50}  

SetColor(LightGreen) ;   

Circle(450,  100 ,  50 ) ;   

readln;  

{ Ve  ellip mau do  }  

SetColor(Red) ;   

Ellipse( 100,  2 00 ,  0 ,  360,  50, 120 ) ;   

readln;   

CloseGraph 

end.   
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TM TT 

 Ch ng trnh con ng vai tr quan trng trong lp trnh, c bit 
trong lp trnh c cu trc.  

 Dng ch ng trnh con s thun li cho vic t chc, vit, kim tra 
ch ng trnh v  s dng li.  

 Ch ng trnh con c phn u, phn khai bo v  phn thn.  

 Ch ng trnh con c th c tham s hnh thc  khi khai bo v   c 
thay bng tham s thc s khi gi.  Cc tham s hnh thc v  thc s 
phi t ng ng v th t v  kiu d liu.  

 Ch ng trnh con  c gi bng tn ca n.  

 Bin  c khai bo trong ch ng trnh con l  bin cc b.   

 Th  vin cung cp nhng ch ng trnh con chun m rng kh nng 
ng dng.  

CU HI  V BI  TP 

1 .  Hy nu s ging nhau v khc nhau gia th  tc v hm.  

2.  Ch ng trnh  con c th khng c tham s  c khng? Cho v d.  

3.  Hy cho v d  ch ng trnh con c nhiu  hn mt kt qu ra.  

4.  Vit ch ng trnh  con (hm, th  tc)  tnh  bi  s chung nh nht ca 

hai  s nguyn d ng a, b.  Hy cho bit trong tr ng hp ny vit 
ch ng trnh  con d i  dng hm hay th  tc l  thun tin hn ?   
V sao?  
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 B i c thm 4 

Ta s tm  h iu  thm mt s yu  t v m thanh nh  m phng m thanh  v m 

phng  nt nhc trong  Pascal .  

Khi   c bt,  loa my tnh  s pht ra m thanh   mt tn  s no  cho n  khi  

 c tt.   khai  thc kh nng  ny,  th  vin  crt c:  

  Th  tc pht ra mt m thanh  c tn  s (cao )  l  h (tnh  theo n  v  hc - Hz):  

procedure Sound(h:  word) ;  

 Th  tc tt m thanh  ang   c pht ra loa:   

procedure NoSound;  

Mi  khi  gi  th  tc Sound  pht mt m thanh  no ,  m thanh  ny s  c ko 

di  cho n  khi  gp li  gi  NoSound.   xc nh  khong  thi  g ian  ko di  (tr ng  ),  

ta  dng  th  tc Delay vi  tham tr  t.  Th  tc sau  pht mt m thanh  vi  cao  h  v 
tr ng   t:  

procedure  CreatSound(h, t:  word) ;  

  begin  

   Sound(h) ;  Delay(t) ;  NoSound;  

   end;  

a)  M phng m thanh 

C th m phng  mt m thanh  nh th  tc CreatSound(h, t) .  Vn   cn  li  l  tm 
cc gi  tr  thch  hp ca h  v t.   

V d  

Ch ng  trnh  d i  y to ting  lc cc ca v nga phi :  

program DemoSound;  

uses  crt;  

procedure CreatSound(h,  t:  word) ;  

 begin  

  Sound(h) ;  Delay(t) ;  NoSound;  

 end;  
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procedure  Clockoc(h:  word) ;  

 begin  

  CreatSound(h,  2 0 ) ;  

Delay(50 ) ;  

  CreatSound(h,  2 0 ) ;  

  Delay( 100 ) ;  

  CreatSound(h,  4 0 ) ;  

 end;  

begin 

  repeat 

   Clockoc( 500 ) ;  

   Delay( 200 ) ;  

  until  KeyPressed;  

end.  

 Vic khai  thc m thanh  th ng   c s  d ng   xy dng  cc ch ng  trnh  tr 
chi  hoc m phng.  V th,  nu  th ng  xuyn  phi  pht trin  nhng  ng  dng  loi  ny 
th  nn  t chc mt th  vin  cha mt s m thanh  mu  nh  ting  cc loi  ng  c,  
ting  ci ,  ting  n,  ting  va chm, . . .   tin  dng.  

b)  M phng nt nhc 

 Mt tr ng  hp ring  ca vic khai  thc m thanh  l m phng  cc nt nhc.  Mt 
nt nhc cao  h,  tr ng   t s  c thc hin  bi  lnh  gi :  

  CreatSound(h, t) ;  

 Theo m lut,  t mt qung 8 n  qung 8  k tip,  tha s nhn  ca cao  l  2.  
Trong  mt qung  8,  c 1 2  khong  na cung,  v  th tha s nhn  gia hai  khong  ny l 
cn  bc 1 2  ca 2.   

V  vy ch cn  bit cao  ca mt nt lm gc,  ta c th tnh  cao  ca cc nt 
khc.  Chng  hn,  xut pht t cao  ca nt  trung  l 51 2,  cao  ca cc nt trong  
qung  8 trung  ln  l t l  (sau  khi   lm trn):  

Nt nhc Cao   Nt nhc Cao 

 trung  51 2   fa thng  724 

 thng  542  son  767 

r 575  son  thng 81 3 

r thng  609  la  861  

mi  645  la  thng  91 2  

fa 683  si  967  
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V tr ng  ,  ly nt mc n  lm n  v  l  1 50,  ta tnh   c cc tr ng   khc:  

Nt nhc Tr ng 

nt en  300 

nt trng  600 

nt trng  chm 900 

nt trn  1 200 

. . .    

 V d  

 Ch ng  trnh  d i  y th h in  mt bn  nhc ngn  ca ng  h,  tt c cc nt u  
 qung  8 trung:  

program DemoMusic;  

uses  crt;  

procedure  CreatSound(h,  t:  word) ;  

begin  

   Sound(h) ;  Delay(t) ;  NoSound;  

end;  

begin  

CreatSound(967,  300 ) ;  { si  den}  

 CreatSound( 767,  300 ) ;  { son den}  

 CreatSound(861,  300 ) ;  { la den}  

  CreatSound(575,  900 ) ;  { re  trang cham}  

  Delay( 60 ) ;  

  CreatSound(575,  300 ) ;  { re  den}  

  CreatSound(861,  300 ) ;  { la den}  

  CreatSound(967,  300 ) ;  { si  den}  

  CreatSound( 767,  900 ) ;  { son trang cham}  

  Delay( 60 ) ;  

  CreatSound(967,  300 ) ;  { si  den}  

 CreatSound( 767,  300 ) ;  { son den}  

  CreatSound(861,  300 ) ;  { la den}  

  CreatSound(575,  900 ) ;  { re  trang cham}  

  Delay( 60 ) ;  

  CreatSound(575,  300 ) ;  { re  den}  

  CreatSound(861,  300 ) ;  { la den}  

 CreatSound(967,  300 ) ;  { si  den}  

  CreatSound( 767,  900 ) ;  { son trang cham}  

end.  
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Ph lc A 

1 .  Mt s php ton th ng dng 

Tn php ton 
K hiu 
ton hc 

K hiu  trong 
Pascal  

K hiu  trong 
C++ 

Loi  php 
ton 

Cng + + + 

Tr - -  -  

Nhn   *  *  

Chia /  /  /  

Chia nguyn  div /  

Ly phn d  mod mod % 

S hc 

Nh hn  < < < 

Nh hn hoc bng  <= <= 

Ln hn >  >  >  

Ln hn hoc bng  >= >= 

Bng =  =  ==  

Khc  <> != 

Quan h 

Ph nh    not  !  

Hoc (tuyn)    or  | |  

V (hi)    and &&  

Lgic 

2.  Gi tr  php ton lgic 

Gi thit cc bin  A  v B  l  nhng bin lgic.   thun tin,  ta s k hiu  gi tr  lgic 

true  l 1  v false  l  0.  Khi  ,  kt qu ca cc php ton lgic not A,  A  and B  v A  or B  
 c xc nh  trong cc bng sau:  

A 0  1  A 0  0  1  1  

not A 1  0  B 0  1  0  1  

    A and B 0  0  0  1  

    A or B 0  1  1  1  
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Ph lc B 
Sau y l cc ph lc lin quan n vic s dng Pascal.  

1 .  Mi  tr ng Turbo Pascal  

Bng chn (menu)  ca Turbo Pascal  (TP)  c kch hot bng cch nhn phm F1 0.  
Khi  g cc phm mi  tn    hay  ta c th chuyn ti  cc mc khc nhau ca bng 

chn.  Khi  nhn phm  Enter,  bng chn  s  c kch  hot,  gii  thiu  cc mc cng vic.  

Cc bng chn th ng  c dng l F i le (Tp),  Run  (Thc hin),  Debug (G ri)  v 

Options (Tu chn).  

a)    Bng chn  File  

Khi  kch  hot bng chn ny ta c mn hnh  nh  hnh  P.1 :  

 

Hnh  P.1 .  Bng chn File  

Cc lnh  trong bng chn  ny gm:  

  New - M ca s mi   son tho ch ng  trnh.  

  Open  -  M tp  c trn  a.  C th thc hin  lnh ny bng cch nhn phm  F3.  

Trn mn hnh  s xut hin  ca s  xc nh  tn  tp cn m.  

  Save - L u  tp ang son  tho.  Nu  y l tp ch a t tn  th TP s hi  tn  tp 

 l u  tr.  C th thc hin lnh  ny bng cch nhn phm  F2.  

  Save as  - L u  tp ang son tho vi  tn  mi.   

  Save all - L u  tt c cc tp ang m.   

  Change dir -  Thay i  th  mc lm vic.  

  DOS shell - Chuyn sang mn hnh  DOS,    c th thc hin  cc lnh ca  

MS-DOS.   quay tr v mn hnh  TP cn  g lnh EXIT.  
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 Exit - Thot khi  TP.  C th thot khi  TP bng cch nhn t hp phm Alt+X.  

Trong mt s tr ng hp c  th,  c th c nhng mc ch a  c php chn.  Nhng 

mc ny s hin  th  d i  dng m hn  cc mc c th chn.  

b)    Bng chn  Run  

Khi  kch hot bng chn ny ta c mn hnh  t ng t hnh  P.2.  Bng chn ny dng 

 xc nh  ch  thc hin  ch ng trnh.  

 

Hnh  P.2.  Bng chn Run 

Cc lnh  c th chn l:  

 Run  - Thc hin  ch ng trnh,  nu  tr c  ch ng trnh    c dch,  bng cch 
nhn t hp phm Alt+F9  v ch ng trnh  khng c li .  Nu ch ng  trnh  ch a 
 c dch,  TP s dch  v thc hin ch ng trnh  khi  ch ng trnh  ngun khng c 
li  c  php.  Nu ch ng trnh  ngun c li  c  php,  TP s thng bo li  v con tr 
mn hnh  s nhp nhy  dng c li .  C th nhn t hp phm Ctrl+F9   truy cp 
nhanh lnh  ny.  

 Step over - Thc hin  tng dng lnh  trn  mn hnh  son  tho.  Cc li  gi  ch ng 
trnh  con  c xem nh  mt lnh.  Cn l u   l mt dng lnh trn mn hnh  son 
tho c th cha nhiu cu lnh  ca TP.  C th chn  nhanh lnh ny bng cch 
nhn phm F8.  

 Trace into  - Thc hin tng dng lnh trn  mn hnh  son  tho,  k c cc dng 
lnh  ch ng  trnh  con.  C th chn  nhanh lnh  ny bng cch nhn phm F7.  

 Go to cursor - Thc hin  ch ng trnh cho n dng c con tr mn hnh.  C th 
chn  nhanh lnh ny bng cch nhn phm F4.  

 Program reset - Xo cc trng thi  ca TP i  vi  ch ng trnh  ang thc hin   
chun b  d ch v thc hin  li  t u.  C th chn  nhanh lnh  ny bng cch nhn 
t hp phm Ctrl+F2 .  
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c)    Bng chn  Debug  

Bng chn ny dng  hiu  chnh  ch ng trnh.  Khi  kch  hot bng chn  ny ta c 

mn hnh  t ng t hnh  P.3.  

 

Hnh  P.3.  Bng chn Debug 

Cc lnh  th ng dng l:  

 Evaluate/modify - Dng  tnh  gi tr  biu  thc.  TP s m ca s  g biu thc 

cn tnh.  Sau khi  g biu  thc,  nhn phm Enter,  TP s tnh  v cho gi tr   ca s 

gi tr  (h.  P.4).  
 

 

 

 

 

 

 

 

 

 

 

 

 

Hnh  P.4.  Ca s tnh gi tr biu thc 

 Add watch  - Dng  m ca s theo di  gi tr  bin trong qu trnh  thc hin  

ch ng trnh.  C th chn  nhanh lnh  ny bng cch nhn t hp phm Ctrl+F7.  



 1 25  

d)    Bng chn  Options   

Bng chn  ny  c dng  t cc tu chn cho mi  tr ng lp trnh.  Mc th ng 

dng hn  c l Compiler (h.  P.5).  

 
Hnh  P.5.  Bng chn Options 

Khi  chn mc  Compiler,  mn  hnh  t ng  t nh  hnh  P.6 xut hin.  Ta c th xc lp 
cc tu chn cho ch ng trnh  d ch.  Cc tu chn  ny cng  c th xc lp ngay trong 
ch ng trnh  ngun bng cu lnh  ca TP.  Cc tu chn  c chia thnh nhiu  nhm.  

Vic chuyn t nhm ny sang nhm khc  c thc hin  bng cch nhn phm  Tab.  

Vic chn  hay khng chn  mt tu chn  c thc hin  bng cch nhn phm cch.  

Nhng tu chn  c hiu  lc  c nh  du X (h.  P.6).  

 

 H nh  P.6.  Cc tu chn cho ch ng trnh dch 
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e)    Chuyn ca s mn hnh son tho 

TP cho php m nhiu  ca s son  tho ng thi.   chuyn ti  ca s tip theo,  

nhn phm F6.   quay v ca s tr c ,  nhn t hp phm Shift+F6.  

f)    Tr gip 

 TP c th  a ra cc tr gip,  cn c tp turbo.tph .  C th xem tr gip nh 

bng chn Help hoc nhn phm F1 .  TP s hin  th  cc mc cho php ta chn tip vn 

 quan  tm.  

Nu  cn hiu mt t kho hay tn  chun k hn,  ta c th  con tr mn hnh  ti  v  

tr trong hoc cui  tn   ri  nhn t hp phm Ctrl+F1 .  

C th tra cu bng cch nhn t hp phm  Shift+F1  ri  ln  l t g tip cc k t ca 

i  t ng  cn tm hiu  cho n khi  TP tm  c i  t ng .  

Cc phm phc v  son tho c th tra cu  bng cch nhn phm F1  vo tr gip.  

Cui  ni  dung  thng tin  tr gip ny s c danh sch cc mc c th tra cu  v cch 
son tho (h.  P.7).  

 

Hnh  P.7 .  Cc mc tr gip son tho 

Nhn phm Esc  thot khi  tr gip.  

g)   Cc h thng phc v lp trnh trn Pascal 

Tr c ht phi  k n cc b dch  Pascal  ca hng Borland  d i  tn  gi  Turbo 
Pascal  trong  nhng thp nin  cui  th k XX.  

 Turbo Pascal  v1 .0 l b dch  u  tin  ca hng Borland.  Ngy pht hnh:  
20/1 1 /1 983.  
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 Turbo Pascal  v5.5 l b c tin  ln  trong pht trin  cc b dch  Pascal  ca hng 

Borland.  Bt u  t phin  bn ny trong Pascal  xut hin  lp trnh  h ng i  

t ng.  Ngy pht hnh:  02/05/1 989.   

 Borland Pascal  with  Objects v7.0 (Borland  Pascal  v7.0)  l b dch  Pascal  ni  

ting  trong nhng nm cui  ca th k XX v cng l phin  bn cui  cng ca 

Turbo Pascal.  Ngy pht hnh:  09/03/1 993.   

Cc b dch  trn  c th ti  v t cc trang web:  

http://dn.codegear.com/museum hoc http: //pascal.sources.ru/museum/index.htm 

C th ni  cc b dch Pascal  cho MS-DOS m i  d in  cui  cng v ni  bt nht l 

Borland  Pascal  v7.0 c th p ng nhng yu  cu  c bn v ging dy lp trnh  c cu  

trc trn  ngn ng lp trnh  bc cao.  Vi  s pht trin  mnh m ca h iu  hnh v 

phn cng my tnh,  cng c  lp trnh  phi   c ci  tin  khng ngng  t ng thch  vi  

h iu  hnh v tn  dng kh nng ca phn  cng.  Ch h tr h iu hnh DOS v 

dnh cho Windows mt phn khim tn,  Turbo Pascal  v Borland  Pascal   khng p 

ng  c yu  cu  ca ng i  lp trnh.  Mt trong nhng hn  ch c bn ca cc b dch 

ny l chng l cc b dch  1 6 bit.  Hn ch 64KB cho tt c cc bin  v d l iu  thc s 

 l cn  tr ln  cho ng i  lp trnh.  

Mc d  Borland  khng cn quan tm n cc b dch  Turbo Pascal  (h  xp 

chng vo bo tng v chuyn sang pht trin  cc b dch  mi),  nh ng  nhng ng i  yu  

thch ngn ng ny vn tip tc pht trin  Pascal.  D i  y ta nu  vi  b d ch  32 bit ca 

Pascal.  

 GPC  (GNU Pascal  Compiler)   b dch  Pascal  32/64-bit m ngun m,  hon 

ton  t ng thch  vi  Borland  Pascal  7.0,  trn  nhiu  h iu  hnh nh  Linux 

(Intel,  Alpha),  FreeBSD,  NetBSD,  OpenBSD,  DOS 32 bits,  MS-Windows 9x/NT,  

OS/2,  MIPS-SGI-IRIX,  Alpha-DEC-OSF,  Sparc-Sun-Solaris,  HP/UX.  Thng tin  

chi  tit v b dch  ny c th xem trn  trang   

http: //www.gnu-pascal.de/gpc/h-about.html  

 TMT  Pascal   b dch  32 bit ca Pascal  i  vi  DOS32,  Win32 v OS/2.  Phin 

bn  mi  nht l TMT Pascal  5.0 pht hnh  nm 2003 (xem thng tin  trn  trang 

web http: //www.tmt.com).  Phin  bn 3.90  c php s dng min  ph,  c th ti  

v t a ch http: //pascal.sources.ru/tmt/download.htm.  

 FPC  (Free Pascal)  c kh nng bin  d ch  cc ch ng trnh 32 bit,  tc l ch ng 

trnh  c kh nng qun  l  v x l  d l iu   c nh v  trn  32 bit a ch.  Chun 

lp trnh  ca Free Pascal  t ng thch  hon ton vi  Turbo Pascal  v Borland 
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Pascal  7.0.  im ni  bt nht ca Free Pascal  l c kh nng to ra cc ch ng 

trnh  chy trn  nhiu  h iu  hnh khc nhau nh  DOS,  Linux,  Win32,  OS/2,  

BeOS,  FreeBSD/ELF,  AmigaOS,  QNX v Solaris.  Free Pascal  l phn  mm m 

ngun m.  y l b dch Pascal   c th ng xuyn nng cp nht hin  nay.  

Phin  bn  chy n  nh  l 2.0.4 (thng 8 nm 2006)  c th ti  v t a ch 

http://www.freepascal.org.  

2.  Mt s tn dnh ring  

absolute  external mod  shr  

and   file  nil  string  

array  for  not  then  

begin  forward object to  

case  function  of type  

const  goto or unit  

constructor if  packed until  

destructor  implementation procedure uses  

div   in  program var  

do   inline  record virtual  

downto interface  repeat while  

else  interrupt set with  

end   label  shl  xor  
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3.  Mt s kiu d liu  chun  

Kiu Loi  gi tr  B nh 
(byte) 

Phm vi  gi tr  

byte Nguyn 1  t 0 n 255 

integer Nguyn 2 t 32768 n 32767 

word Nguyn 2 t 0 n 65535 

longint Nguyn 4 t 21 47483648 n 21 47483647 

real Thc 6 
0 hoc c gi tr  tuyt i  trong  
khong 2,91 0-39  n 1 ,71 038  

char K t 1  256 k t trong b m ASCI I  

boolean Lgic 1  true,  false 

4.  Mt s th  tc v hm chun 

a)   Nhm th tc v  h m chun i vi cc bin kiu nguyn 

   Nhm th tc chun  

Th tc Chc nng 

Inc(x)  Tng gi tr  ca bin x mt n v.  

Dec(x)  Gim gi tr  ca bin x mt n v.  

Inc(x, y)  t cho bin  x gi tr  mi  bng gi tr  c  cng vi  gi tr  ca bin y.  

Dec(x, y)  t cho bin  x g i tr  mi  bng gi tr  c  tr i  gi tr  ca bin y.  

   Nhm hm chun  

Hm Chc nng 

Sqr(x)  Cho gi tr  bng bnh  ph ng ca x.  

Pred(x)  Cho gi tr  bng x - 1 .  

Succ(x)  Cho gi tr  bng x + 1 .  

Random(N)  Hm c biu  thc N kiu  word v cho g i  tr  l  mt s nguyn  ngu 

nhin  trong phm vi  t 0 n N - 1 .  Khi  dng hm ny ta phi  gi  th  

tc randomize.  
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b)   Nhm h m chun i vi cc bin kiu thc 

Hm Chc nng 

Abs(x)  Cho gi tr  bng tr  tuyt i  ca gi tr  bin x hoc s thc x.  

ArcTan(x)  
Cho gi tr  l s o ca cung thuc khong ( ,

2 2

 

)  c tang  bng  gi 

tr  ca bin x hay s thc x.  

Exp(x)  Cho gi tr  bng lu tha c s e  ca gi tr  bin x hoc s thc x.  

Ln(x)  Cho gi tr  bng lgarit c s e  ca gi tr  bin x hoc s thc x.  

Sin(x)  Cho gi tr  bng sinx.  

Cos(x)  Cho gi tr  bng cosinx.  

Pi Cho gi tr  ca s   (3,1 41 5. . . ).  

Int(x)  

Cho gi tr  bng phn  nguyn nh ng c kiu  s thc ca gi tr  bin  x 

hoc s thc x (phn nguyn ca s thc x bng  s nguyn ln nht 

khng  v t qu x).  

Sqr(x)  Cho gi tr  bng bnh ph ng ca gi tr  bin x hoc s thc x.  

Sqrt(x)  
Cho gi tr  bng cn bc hai  ca gi tr  khng m ca bin  x hoc s 

thc khng m x.  

Randomize Th tc khi  ng sinh  s ngu nhin.  

Random 
Cho mt s thc ngu  nhin  trong  khong (0,  1 ).  Khi  dng  hm ny ta 

phi  gi  th  tc randomize.  

Round(x)  

Cho gi tr  bng s nguyn gn s thc x nht nh ng c kiu l kiu s 

nguyn.  Trong tr ng hp phn thp phn ca x ln hn hoc bng 0,5 

th hm cho gi tr  lm trn ln.  

Trunc(x)  Cho gi tr  bng phn  nguyn ca x.  

c)   H m chun tr v gi tr lgic  

Hm Chc nng 

Odd(x)  
Vi  biu  thc s nguyn x,  cho gi tr  true  nu  x l v cho gi tr  false  

nu  x chn.  
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d)   Nhm th tc v  h m chun i vi bin kiu k t 

    Nhm th tc chun 

Th tc Chc nng 

Inc(x)  Cho gi tr  ca bin x l  k t ng ngay sau  k t ng vi  gi tr  hin  thi  

ca x trong  b m ASCII .  

Dec(x)  Cho gi tr  ca bin x l k t ng ngay tr c k t ng  vi  g i tr  hin 

thi  ca x trong b m ASCI I .  

   Nhm hm chun 

Hm Chc nng 

Chr(x)  Cho gi tr  l k t c m ASCI I  thp phn  bng (gi tr  ca biu  thc)   

x c gi tr  nguyn t 0 n 255.  

Ord(ch)  Cho gi tr  m ASCI I  thp phn ca k t ch.  

Pred(ch)  Cho k t ng ngay tr c k t ch  trong b m ASCI I .  

Succ(ch)  Cho k t ng ngay sau  k t ch  trong  b m ASCII .  

UpCase(ch)  Nu ch  l  ch ci  ting Anh,  hm cho gi tr  bng ch ci  hoa t ng  

ng,  ng c li,  hm cho gi tr  bng gi tr  ca ch.  

5.  Cu lnh r nhnh v lp 

a)   Cu lnh case-of 

Xt bi  ton:  Lp ch ng trnh  nhp t bn  phm thng v nm ri  tnh  v  a ra 

mn  hnh s ngy ca thng.  

Cu  lnh  if-then  g ii  quyt vic r nhnh  tu theo mt trong  hai  kh nng.  Bi  ton  

trn  l in  quan  ti  vic chn  la mt trong  nhiu  kh nng  (r nh iu  nhnh).  Khi  ,  nu  

dng  cu  lnh  if-then  g ii  quyt s lm ch ng  trnh  r m r.  Cu  lnh  chn  case-of 

trong  TP cho php r nhiu  nhnh  mt cch  thun  li .     

Cu  lnh  case-of c dng:  

case  <biu thc nguyn hoc k t > of  

 <danh sch 1> :  <cu lnh 1> ;  
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 <danh sch 2> :  <cu lnh 2>;  

 .   .   .   .   .   .   .   .   .   .   .   .   .    

 <danh sch N>:  <cu lnh N>  

                           [ else  <cu lnh N + 1>]  

             end;  

trong :   

 Danh sch i (i =  1 ,  2, . . . ,  N)  l mt hoc nhiu  gi tr  ca biu  thc nu  sau  case,  
nu  c nhiu  gi tr  th cc gi tr  vit cch nhau bi  du  phy.  

 Khi  thc hin,  biu  thc sau  t kho case  s  c tnh,  gi tr  nhn  c s ln  
l t  c kim tra xem nm trong danh sch  no.  Cu  lnh  t ng ng vi  danh 
sch u  tin tm thy s  c thc hin.  Tip theo,  thc hin  cu  lnh sau  cu 
lnh  case-of.   

 Nu gi tr  tnh   c khng xut hin  bt k danh sch no th cu lnh N +  1  
sau  else  (nu c)  s  c thc hin.   

Ch ng trnh  gii  bi  ton va nu  nh  sau:  

program Vi_du_case;  

uses   crt;  

var   T,  N,  SN:  integer;  

begin 

clrscr;  

write(' Cho biet thang va nam:  ' ) ;  

readln(T, N) ;  

case   T   of  

4 , 6, 9, 11:  SN: = 30;  

       2 :  if  ( N mod 400=0)  or ( (N mod 100<>0)  and ( N mod 4=0) )  

          then  SN: = 29  else  SN: = 28  

else  SN: = 31  

  end;  

   writeln( ' Thang ' ,  T, '  nam ' ,  N,  '  co  ' ,  SN, '  ngay. ' ) ;  

   readln 

end.   

b)   Cu lnh lp repeat-until 

Cu lnh ny dng  t chc lp vi  s ln lp khng bit tr c.  Khc vi  cu lnh 

while-do,  iu  kin  kt thc lp trong  cu  lnh repeat-until  c kim tra sau  v c dng:

 repeat 

                   <dy cu lnh>;  
 until  <iu kin>;  

trong    iu kin  l   b iu  thc quan  h  hoc l g ic.  
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Vic thc hin  lnh  repeat-until  c th hin  trn  s  sau.   

 

H nh  P.8.  S  thc hin lnh repeat-until 

V d 1  

Xt on ch ng trnh:  

repeat  

   write( ' HAY NHAP SO NGUYEN N:  ' ) ;  

   readln(N)  

until  ( N>0)  and ( N <= 100) ;  

on ch ng trnh  ny dng  nhp s nguyn N tho mn iu kin  
0 <  N  1 00.  Nu  gi tr  nguyn  a vo nm ngoi  khong ny th ch ng trnh  s yu 
cu  nhp li  cho n khi  gi tr  nhp vo tho mn iu  kin.  

V d 2  

Tnh  gn  ng  A  (A  >  0)  chnh  xc n ch s thp phn  th nm theo ph ng 
php lp Niu-tn.  

Theo ph ng php ny,  ta cn tnh  dy X0,  X1 ,  X2, . . . ,  theo cng thc:  

X0  =  1  

  

Xn+1  =
1

2
(Xn+

n

A

X
),    n  =  0,  1 ,  2,  . . .                        (*)   

Qu trnh  lp kt thc khi  |Xn+1   Xn|  <  0,00001 .  Gi tr  ca Xn+1   c ly lm gi tr  

gn  ng ca A .  

Input:  Gi tr  thc A,  nhp vo t bn phm.  

Output:   a ra mn hnh  gi tr  gn  ng ca A .  

Ta ch cn dng hai  bin thc trung gian  XNEW v XOLD   cha t ng ng cc gi 
tr  Xn+1  v Xn.  

Cc cu  lnh

iu  kin

Sai

ng
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Thut ton  c m t nh  sau:  

B c 1.   Nhp A;  

B c 2.  XNEW  1  {gi tr  X0};  

B c 3.  XOLD  XNEW {chuyn gi tr  mi  thnh gi tr  c};  

B c 4.  XNEW 
1

2
(XOLD  +  

A

XOLD
)  {Tnh  li  g i  tr  mi  theo (*)};  

B c 5.  Nu  |XNEW   XOLD|    0, 00001  th   quay v b c 3;  

B c 6.   a gi tr   XNEW ra mn hnh,  ri  kt thc.  

Ch ng trnh  th hin  thut ton trn  nh  sau:  

program CAN_BAC_2;  

uses   crt;  

var   A,  XNEW,  XOLD:  real;  

begin 

   clrscr;  

   repeat 

 write( '  A = ' ) ;  readln(A) ;  { Buoc 1}  

   until  A > 0 ;  

   XNEW: = 1 ;  { Buoc 2 }  

   repeat 

 XOLD: = XNEW;    { Buoc 3}  

 XNEW: = ( XOLD +  A/XOLD) /2;  { Buoc 4 }  

   until  ABS(XNEW   XOLD)  <  0 . 00001;  { Buoc 5}  

   writeln( ' Can bac 2  cua ' , A: 10: 5, '  la ' , XNEW: 10: 5) ; { Buoc 6}     

   readln 

end.  

6.  Cu lnh with  

Trong ch ng trnh  Xep_loai   1 3 ta thy sau  cu  lnh for-do  mi  khi  truy cp n 

mt tr ng ca bin bn  ghi  Lop[i] ,  ta u  phi  vit:   

 Lop[ i] . <tn tr ng>  

Nh  vy,  cn x l  bao nhiu  tr ng th phi  vit km by nhiu  ln  Lop[i] .  Pascal  
cung cp lnh with   tham chiu  n cc tr ng ca bin  bn  ghi  mt cch ngn  gn 
nh  sau:  

 with   <tn bin bn ghi> do   

  <cu lnh>;  

Tr ng (khng km tn  bin bn ghi)  trong cu lnh   c hiu  l tr ng ca bin 
bn ghi .  
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 V d  

Ta c th vit li  ch ng trnh  Xep_loai   1 3 nh  sau:  

program Xep_loai;  

uses  crt;  

const  Max = 45;  

type HocSinh = record 

  HoTen:  string[ 30] ;  

  NgaySinh:  string[ 10] ;  

  DiaChi:  string[ 50] ;  

  Toan, Van:  real;  

  XepLoai:  char;  

 end;  

var    Lop:  array[ 1. . Max]  of  HocSinh;  

 N, i:  byte;  

begin 

clrscr;  

write( ' So luong hoc sinh trong lop N = ' ) ;  

readln(N) ;  

for  i: =1  to  N do   

with  lop[ i]  do  

begin  

 writeln( ' Cac so  lieu ve  hoc sinh thu ' , i, ' :  ' ) ;  

 write( ' Ho va ten:  ' ) ;  readln(HoTen) ;  

 write( ' Ngay sinh:  ' ) ;  readln(NgaySinh) ;  

 write( ' Dia chi:  ' ) ;  readln(DiaChi) ;  

 write( ' Diem Toan:  ' ) ;  readln(Toan) ;  

 write( ' Diem Van:  ' ) ;   readln(Van) ;  

 if  Toan+Van >=18  then  XepLoai: = ' A' ;  

 if  ( Toan+Van>=14 )  and (Toan+Van<18)  then  XepLoai: =' B' ;  

 if  ( Toan+Van>=10)  and (Toan+Van<14)  then  XepLoai: =' C' ;  

 if  Toan+Van<10  then  XepLoai: = ' D' ;  

end;  

clrscr;  

writeln( ' Danh sach xep loai  hoc sinh trong lop: ' ) ;  

for  i: = 1  to  N do  

 writeln(lop[ i] . HoTen: 30, '  -Xep loai: ' , lop[ i] . XepLoai) ;  

readln 

end.  
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7.  Mt s thng bo li  

Li bin dch (Compiler Error)  

M li  Thng bo li   ngha  

1  Out of memory  Thiu  b nh  

2  Identifier expected   Phi  l tn   

3 Unknown identifier  Tn  gi  ch a  c m t  

4  Dupl icate identifier  Khai  bo lp mt tn  gi   

5 Syntax error  Li  c  php  

6 Error in  real  constant  Li  khi  vit hng s thc  

7 Error in  integer constant  Li  khi  vit hng s nguyn  

8 String  constant exceeds l ine  Hng xu  v t qu mt dng  

9 Too many nested  fi les  Qu nhiu  tp lng nhau  

1 0 Unexpected  end  of fi le  Khng tm thy kt thc tp  

1 1  Line too long   Dng qu di   

1 2 Type identifier expected   Phi  l tn  kiu   

1 3 Too many open fi les  Qu nhiu  tp  c m  

1 4 Inval id  fi le name  Tn  tp khng hp l  

1 5 Fi le not found   Khng tm thy tp  

1 6 Disk ful l   a y  

1 8 Too many fi les  Qu nhiu  tp  

20 Variable identifier expected   Phi  c tn  bin   

21  Error in  type  Li  kiu   

25 Inval id  string  length    di  xu  khng hp l  

26 Type mismatch  Sai  kiu  (kiu  khng thch hp)   

30 Integer constant expected   Phi  l hng nguyn  

31  Constant expected   Phi  l hng  

32 Integer or real  constant expected   Phi  l hng nguyn hoc hng  thc 

34 Inval id  function  result type  Kiu  kt qu ca hm khng hp l  

36 BEGIN  expected   Thiu  BEGIN   

37 END expected   Thiu  END  

38 Integer expression  expected   Phi  l biu  thc nguyn  

39 Ordinal  expression  expected   Phi  l biu  thc c th t  

40 Boolean expression expected   Phi  l biu  thc lgic  

41  Operand types do not match  Kiu  ca ton hng khng ph  hp 

42 Error in  expression   Li  trong  biu  thc  
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43 I l legal  assignment  Gn  khng hp l  

44 Field  identifier expected   Phi  l tn  tr ng  

50 DO expected   Thiu  DO  

54 OF expected   Thiu  OF  

57 THEN expected   Thiu  THEN  

58 TO or DOWNTO expected   Thiu  TO hoc DOWNTO  

60 Too many procedures  Qu nhiu  th  tc  

63 Invalid  fi le type  Kiu  tp khng hp l  

64 Cannot read  or write variables of this 
type 

Khng th c/ghi  bin thuc kiu  
d l iu  ny 

66 String  variable expected   Phi  l bin xu   

67 String  expression  expected   Phi  l biu  thc xu   

74 Constant and  case types don't match Hng v cc kiu  ca case khng 
ph  hp 

75 Record  or object variable expected   Phi  l bin kiu  bn ghi  hoc i  
t ng  

76 Constant out of range  Hng v t ra ngoi  gii  hn   

77 Fi le variable expected   Phi  l bin  tp  

79 Integer or real  expression expected  Phi  l biu thc nguyn hoc thc 

85 "; "  expected   Thiu  du "; "   

86 ": "  expected   Thiu  du ": "   

87 ", "  expected   Thiu  du ", "   

88 "("  expected   Thiu  du "("   

89 ")"  expected   Thiu  du ")"   

90 "=" expected   Thiu  du "="  

91  ":=" expected   Thiu  du  ":="  

92 "["  or "(. "  expected   Thiu  du  "["  hoc "(. "   

93 "]"  or ". )"  expected   Thiu  du  "]"  hoc ". )"   

94 ". "  expected   Thiu  du ". "   

95 ". . "  expected   Thiu  du ". . "   

96 Too many variables  Qu nhiu  bin  

97 Invalid  FOR control  variable  Bin iu  khin FOR khng hp l  

98 Integer variable expected   Phi  l mt bin nguyn  

1 00 String  length  mismatch   di  xu  khng ph  hp  

1 01  Inval id  ordering of fields  Th t cc tr ng khng hp l 

1 02 String  constant expected   Phi  l hng xu   

1 03 Integer or real  variable expected  Phi  l bin nguyn hoc thc 

1 04 Ordinal  variable expected   Phi  l bin c th t  
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1 06 Character expression  expected  Phi  l biu  thc k t    

1 1 3 Error in  statement  Li  trong cu  lnh   

1 1 7 Target address not found   Khng tm thy a ch ch  

1 24 Statement part too large  Thnh phn  cu  lnh  qu ln   

1 27 Too many conditional  symbols Qu nhiu  k hiu  iu  kin  

1 32 Critical  d isk error  Li  a trm trng  

1 39 Cannot access this symbol  Khng th truy cp k hiu  ny 

1 40 Inval id  floating-point operation  Php ton du phy ng  khng 
hp l 

1 46 Fi le access denied   Khng th truy cp tp  

Li sinh ra trong qu trnh chy ch ng trnh (Runtime Error)  

M li  Thng bo li   ngha  

2 Fi le not found  Khng tm thy tp 

3 Path  not found  Khng tm thy  ng dn 

1 00 Disk read  error Li  khi  c a 

1 01  Disk write error Li  khi  ghi  a 

1 02 Fi le not assigned Tp ch a  c ch nh  

1 03 Fi le not open Tp ch a  c m 

1 04 Fi le not open for input Tp ch a  c m  nhp d l iu  

1 05 Fi le not open for output Tp ch a  c m  xut d l iu  

1 06 Inval id  numeric format nh dng s khng hp l 

1 50 Disk is write-protected  a ang  c bo v chng ghi  

1 52 Drive not ready Thit b  ch a sn  sng 

1 56 Disk seek error Li  tm kim trn  a 

1 58 Sector Not Found Khng tm thy sector  c yu  cu  

1 62 Hardware fai lure Li  phn cng 

200 Division  by zero Li  chia cho s 0 

201  Range check error V t phm vi  khai  bo 

202 Stack overflow error Li  trn  ngn xp 

203 Heap overflow error Li  trn  vng nh Heap 

205 Floating-point overflow S du  phy ng qu ln 

207 Inval id  floating-point operation   Php ton vi  s du phy ng khng 
hp l 
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Ph lc C 

Cu lnh r nhnh v lp trong C++ 

a)    Cu lnh r nhnh 

     Dng khuyt 

C php:   

if  (iu kin)  <cu lnh> ;  

trong :  

 iu kin  l  biu  thc nhn gi tr  lgic  c t trong cp ngoc trn ( v );  

 Cu lnh  l  cu  lnh  n  hoc ghp.   

Khi  iu kin  nhn gi tr  ng th  cu lnh   c thc hin.   

V d.  on ch ng trnh sau  y kim tra nu  gi tr  bin x bng 1 00 th  a ra 

thng bo "x bang 1 00":  

if   (x == 100)  

cout <<  " x bang 100  " ;  

   Dng   

C php:   

if  (iu kin)  <cu lnh 1> ;  else  <cu lnh 2> ;  

Trong cu  lnh ny,  khi  iu kin nhn gi tr  ng th  cu lnh 1   c thc hin,  

ng c li  th cu lnh 2   c thc hin.  

V d.  on ch ng trnh  sau  y kim tra nu gi tr  bin  x bng 1 00 th  a ra mn 

hnh  thng bo "x bang 1 00",  ng c li  th thng bo "x khong bang 1 00":  

if  ( x == 100)  

 cout  <<  " x bang 100  " ;  

 else  cout <<  " x khong bang 100  " ;  

b)    Cu lnh lp  

     Cu lnh lp while 

C php:   

while (iu kin)  <cu lnh> ;   

Trong cu lnh  ny,  iu kin  l biu  thc nhn gi tr  lgic.  Trong khi  iu kin 
cn nhn  gi tr  ng th cn thc hin  cu lnh.  

V d.  Nhp t bn phm mt s t nhin  n  (n < 20),   a ra mn hnh  cc s nguyn 
d ng gim dn  t n  n 1 .  
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#include  <iostream. h> 

int  main( )  

{  

  int  n;  

  cout <<  "Nhap so  nguyen duong n ( n<20) :  " ;  

  cin >> n;     

  while  ( n>0)   

       cout  <<  n--  <<  " ,  " ;  

  return 0;  

}  

Trong   cout  <<  n--  hin  th   g i tr  h in  thi  ca n  sau   gim gi tr  n  mt 

n  v .  Vng  lp  c kt thc khi  iu kin  nhn  g i tr  sai.  Trong  v d  trn,  g i tr  ca 

n   c gim nh ton  t "-- "  nn  vng  lp  c kt thc khi  n  =  0.  

    Cu lnh lp do  

C  php:   

do <cu lnh>  while (iu kin) ;  

Sau  khi  thc hin  cu lnh,  vng  lp s kim tra iu  kin,  nu  iu kin  cn  nhn  

g i  tr  ng  th  cu lnh  cn   c thc h in.  iu kin   c tnh  ton  sau  khi  cu lnh  

 c thc h in,  v  vy cu lnh  s  c thc h in  t nht mt ln.  

V d.   a ra  mn  hnh  s nguyn  no nhp vo t bn  phm cho n  khi  s  c 

nhp l 0.  

#include  <iostream. h> 

int  main( )  

{  

  long n;  

  do  {  

   cout  <<  " Nhap vao mot so  nguyen(nhap so  0  de  ket  thuc) :  " ;  

   cin >> n;  

   cout  <<  " So  da nhap la:  "  <<  n  <<  " \n" ;  

     }   

while  ( n  ! = 0 ) ;  

  return 0 ;      

 }   

     Cu lnh lp for 

C php:   

for (khi to;  iu kin;  thay i)  <cu lnh>;  
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Vng  lp for thc h in  lp li  cu lnh  chng  no iu kin  cn  nhn  g i tr  ng  

nh  trong  vng lp while.  Nh ng  trong  for cn  cha kh nng khi to  v kh nng  lm 

thay i g i  tr  cc bin  iu  khin  vng  lp.   

Hot ng ca vng for nh  sau:   

B c 1.  u tin  khi to   c thc hin  th ng  t mt gi tr  ban u cho cc 
bin iu  khin,  iu  ny ch  c thc hin  mt ln.  

B c 2.  iu kin   c kim tra,  nu  n nhn gi tr  ng  th cu lnh   c thc 
hin,  ng c li  th ti  b c 4.  

B c 3.  Thay i  c thc hin   thay i  gi tr  bin  iu  khin,  quay v b c 2.  

B c 4.  Kt thc vng lp.  

V d.   a ra mn hnh  cc cp s t nhin  khc nhau c tng  bng 20.  

#include  <iostream. h> 

int main( )  

{  

  for ( int n=20, i=0;  n! =i;  n--, i++)  

    cout <<  n <<  " ,  "  <<  i  <<' \n' ;  

  return 0;  

}  

Gii thch: 

 

Ban u  c cp s (n  =  20;  i =  0)   c  a ra mn hnh.   to cc cp s khc,   
cho n  g im dn  tng n v,  ng thi  i tng  dn tng  n  v  ( tng ca chng vn 
bng 20).  Vng lp kt thc khi  gp cp s (n = 1 0;  i = 1 0).  
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Mc lc  
 Trang  

Ch ng I .  Mt S khi nim V lp trnh  
 v  ngn ng lp trnh... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  
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