Phan 2. AUTOLISP

Chuong 1. CAN BAN VE AUTOLISP

LISP la mQt ngon ngtr 1ap trinh bac cao thuong dugc dung cho viéc nghién cuu tri tu¢
nhan tao. LISP viét tit ciia List Processing di dugc Jonh McCarthy va cac dong nghiép
tai vién k¥ thuat Massachusets bién soan tir nhimg nam dau cta thap nién 1960. LISP 13
ngon ngit khai béo, 1ap trinh vién chi can soan cac danh sach biéu thi cic méi quan hé gitra
cac gia tri ky hiéu. Céc ban danh sach 1a cAu trac dit liéu co ban ctia LISP va chuong trinh
s& tién hanh cac phép tinh bang cac gia tri dugc dién dat trong cac danh sach do.

Mot sb phién ban cua LISP duogc tiéu chuan ho4, ciu hinh déy du va duoc tiéu chuan
hoa va duoc chép nhan rong rai hién nay 1a COMMON LISP.

AutoLISP tap con cua ngdon ngtr LISP, 1a ngdn ngtr 1ap trinh bac cao thich hop véi céac
g dung d6 hoa. AutoLISP 1a ngon ngir théng dich, duoc viét theo cac ci phap va thii tuc
chit ch& nhu ngdn ngit LISP. Tuy nhién né duoc bd sung thém cac ham dé phu hop véi phan
mém AutCAD.

1.1. X4y dung biéu thirc AutoLISP.

Khi ban nhép dong text tai dong 1énh, AutoCAD dich dong text bang cach so sanh céac
ky tu v6i danh sach cac tén 1énh. Néu dong text twong tmg véi cac 1énh cia AutoCAD thi
chung s& danh gia va thi hanh cac 1énh nhu mong mudn. Khi AutoCAD nhéan cdc AutoLISP
code thi chung chuyén cac code nay dén bo bién dich AutoLISP.

CAu tric dir liéu co ban ciia AutoLISP 1a danh sach (List). Danh sach 13 tap hop céc
phan tir chira trong cip diu ngodc don (). Cac phan tir tron danh sach phan cach nhau boi cac
khoang trang.

C6 hai loai danh sach: biéu thirc (expression) va danh sach dir liéu (data list). Biéu
thire 14 thanh phan co ban trong tit ca cac chuong trinh AutoLISP. Phan tir ddu tién cta biéu
thire 13 mot ham (function). Ham nay s& duoc AutoLISP dinh gia tri va tra vé két qua. Céc
phan tir tiép theo 13 cac tham 13 sd 13 cac gia tri cung cap cho ham. Gia trj tra vé 1a két qua
tinh toan cua ham.

Su khac nhau co ban gitra mot biéu thirc AutoLISP v&i mot biéu thirc toan hoc 1a cac
phan tir AutoLISP c6 thtr ty khic v6i dang thie va chung phai dugc chira trong cap diu
ngoac don.
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DANG THUC TOAN HOC BIEU THUC AUTOLISP

Han:/

1+2= Command: %‘+ 12)d

3
A

Gia tri tra vé tham so

Tham’so

1.2.  Cach nhép biéu thirc AutoLISP

Ta c6 thé nhap va dinh gia tri biéu thirc AutoLISP gidong nhu nhap céc 1énh AutoCAD
(nhé dit biéu thic trong dau ngodc don) bang cac phuong phap: nhap tryc tiép tir dong
lénh ctia AutoCAD, goi tir menu, hodc tai tir file chuong trinh AutoLISP. Sau d6 biéu

thirc duge dinh gia tri va tra vé két qua.

Zl AutoCAD Text Window - Drawing1. dwg

Command: {(+ 1 2 3 4}
10

Command: (- 30 10)
20

Command: (= 10 103 £ ¥

Hinhl.1. Cira sé AutoCAD Text Window.

Khi nhap biéu thic tai dong Iénh, ta nén dung cta sO AutoCAD Text Window (nhin phim
F2) nho d6 ta thay duoc gia tri tra vé hodc cac thong bao 16i néu co.

Khi biéu thirc dugc dua vao tir dong nhéc 1énh, két quatrar vé ngay tai cira sb dong nhéc 1énh. Néu ta
két thuc biéu thirc bang nhan phim .J, két qua tra vé dong nhic tiép theo. Néu ta két thuc biéu thirc
bang phim SPACEBAR, két qua tra vé trén ciing mot dong.

Vi du:

Command: (* 10 10) 100 (két thuc biéu thirc bang phim SPACEBAR)
Command: (- 30 10)d (két thuc biéu thirc bang nhn phim .J)

20

Néu biéu thirc khong bi 151 két qua tra vé tai dong nhic 1énh. Néu biéu thirc bi 16i thong bao 16i
tuong ung s€ xuat hién kém vaéi bicu thic bi 10i.
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Cac 16i thuwong gip:

Command: (+1234)d
10

Command: (+6 8)

; error: bad function: +6
Command: (+ 8 .45)

; error: misplaced dot on input
Command: (+6 8

>)

14

Command: (+6 8

(_> *Cancel*

; error: Function cancelled

1.3. Cac ham s6 hoc.
a) Ham cong (+).

Khong bi 15i, két qua tra vé 1a 10

Biéu thirc ndy can mot khoang trong dé ngan
cach tén ham + véi tham sd 6

Tham sb .45bj sai, can phai ghi day du la
0.45

Biéu thirc chuwa duogc dong lai biang diu
ngoidc don. Dong ké tiép may bao thiéu diu
va can dong lai.

Thay vi déng dau ngodc don ta thoat khoi
ham.

Ham cong nhan vao nhiéu tham s6 va tra vé€ tong ctia cac tham so nay.

(+ [number number] ...)

Examples

(+12) returns 3
(+1234)5) returns 10.5
(+1234.0) returns 10.0
b) Ham trur (-):

(— [number number] ...)

Thuc hién phép trir number thir nhét cho cic number con lai.

Examples

(- 50 40) returns 10
(-5040.0) returns 10.0
(-5040.02.5) returns 7.5
(-98) returns -8

¢) Ham nhén (*):
(* [number number] ...)
Nhan cdc number lai v&i nhau.

Examples
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(*23) returns 6

(*23.0) returns 6.0
(*234.0) returns 24.0
(*3-4.5) returns -13.5
(*3) returns 3

d) Ham chia (/):

(/ [number number] ...)

Thuc hién phép chia s6 thit nhat cho cac s con lai.

Examples

(/ 100 2) returns 50 (khi cac s6 déu nguyén thi két qua 12 phan nguyén cta phép
chia)

(/100 2.0) returns 50.0

(/100 20.0 2) returns 2.5

(/100 202) returns 2

(/4) returns 4

1.4. Cac bién va ky hiéu trong AutoLISP.

Cac gia tri tinh khong d6i nhu tén ham ciia AutoLISP (+, -, *,/, ...) va cac tén ham tir tao,
hoac cac hang s0 (nhu Pi) goi chung la cac ky hi¢u (symbol) Céc dit liéu thay doi trong
chuong trinh goi la bién (variable). Dit liéu trong cac bién thay do6i tuy theo cac tham s
cung cdp cho chuong trinh. Trong hau hét cac trudng hop, ky hiéu va bién duoc tao ra va
quan ly twong tu nhau. Tén goi phu thudc vao gia tri cua chung la tinh hay dong.

Tén bién va va ky hiéu (cling nhu tén ham) khong phén biét chit hoa chir thuong.

1.4.1. Gan gia tri cho cac bién.

Dung ham Setq dé gan gia tri cho céac bién, ham sé€ tra két qua bing gia tri gan. Ham setq co
thé gan moi kiéu dir liéu cho bat ky bién nao: sb nguyén, sé thuc, chudi, danh sach, hodc cac
kiéu khac.

Cua phap ham Setq:

(setq sym expr [sym expr]...)
Ham setq c6 thé gan mot luc nhiéu gia tri cho nhiéu bién.
Vi du:
Command: (setq a 5.0)
5.0
Command: (setq b 123 ¢ 4.7)
4.7 (gan gia tri cho nhiéu bién, két qua tra vé 1a gia trj bién cubi cing)

Command: (setq x '(a b)) (gan gia tri bién x bang danh sach (A B)
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(A B)
Chuong2.  FILE CHUONG TRINH AutoLISP
2.1. File chwong trinh AutoLISP

Khi cin dinh gia mot biéu thitc AutoLISP don gian, ta nhap truc tiép tai dong nhic
1énh AutoCAD. Khi can thue hién lién tiép nhiéu biéu thic phirc tap, ta c6 thé luu ching vao
mot file vin ban ASCII, va sau d6 goi file nay dé thyc hién. File nay goi 13 file chuong trinh
AutoLISP.

Céc uu diém khi sir dung file chuong trinh AutoLISP:

- Ta chi can mdt 1an tao ra cc biéu thirc AutoLISP va sau d6 c6 thé sir dung ching

duoc nhiéu lan.

- Khi goi thuc hién file chuong trinh, ta c6 thé an tam 1a nd di duge kiém tra 13i can

than.

- AutoCAD tinh toan céac biéu thic trong file chuong trinh nhanh hon khi chiing dugc
nhap tir dong nhac 1énh.

2.1.1. Tén file AutoLISP

Tén file AutoLISP phu thudc vao h¢ diéu hanh. Khi dung Windows 95, 98, 2000, NT
va cac phién ban méi hon ta co thé dat tén file dai dén 256 ky ty. Phan mo rong mic dinh
cua file la .LSP.

2.1.2. Tao file chwong trinh.

File chuong trinh AutoLISP chi chtra cac ky tr ma ASCII chuén. Ta c6 thé dung céac
phan mém soan thdo vin ban nhu: Notepad, Microsoft Word dé tao file va luu ching &

dang simple text .
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B oxo - Notepad |Z| |E|r5__<|
File Edit Format  Wiew  Help

(defin motwong{cacde)

{zetg goc O

(zetg Z1(f buoc n))

{zetg z )

{zetq =i+ Z caodo))

ﬁepeatd

(zetq xyipolar tam goc f 4 207)
{(setq Zi+ z z1))

(setq xicar xy))

(setq y{cadr xy))

(zetq diemilist x v 2))

{zetq danhsachdiem(append danhsachdiem (st diem)))

|

|

Hinh 2.1. Soan thao chuong trinh AutoLISP trong Notepad.

Nhung coéng cu tot nhat cho viéc soan chuong tring AutoLISP 13 dung phin mém

Visual LISP. Pugc goi b%mg 1énh Vlisp hodc chon tir Tools menu -> AutoLISP->Visual

LISPEditor  s& xuat hién man hinh soan thao chuong trinh AutoLISP nhu hinh dudi day.

Ul Visual LISP for AutoCAD =Drawing1.dwg> - [sinx.LSP] M=

< File Edit Search View Project Debug  Tools  Window  Help - a x
PEEHEG 2B oo &~ M8 cr v éh e

K g ) ETY EANGEOE O PYE

fsetq ds nil) ~

(defun dtor{do)}
{* (/ do 188._8)pi) B
3
{setq phi 8.1)
(repeat (+{F 3608 5)1}
{setq yi{sin (dtor phi})}}
{setq p{list phi {(* y 188.8)))
{setq ds{append ds {list p}}}
{setq phi{+ phi 5.8))
3
{(setq j 0)
{command “spline” (nth j ds))
{repeat {- (length ds}) 1}
{setq j(+ j 1))
{command (nth j ds})

3

{command 'ttt ) I
£ L) >

Edit: D:/Trung/AutoCADfzink LSP [Vizual LISP) L 00001 C 00001

Hinh 2.2. Soan thao chuong trinh AutoLISP bang phan mémVisual LISP.
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\ Chi y:
- M6t biéu thirc ¢6 thé viét trén nhiéu dong.
- Ta c6 thé dung cac khoang tring dé chuong trinh dé doc.

- Trong phéan 16n cac trudng hop, cac biéu thic khong phan biét dang chit hoa chir

thuong.
2.1.3. Cac dau ngoic don.
MBJi biéu thirc AutoLISP phai duoc dit trong cip ddu nhodc don.
Vi du:
(setq ds nil)
(defun dtor(do)
(* (/ do 180.0)pi)

)

Khi cac biéu thirc 1ong nhau , cac cip dau ngoic mo va dong phai dit dung vi tri. Co
mot phuong phap nhanh dé kiém tra cac dau ngodc 1a dém dau ngodc tir trai sang phai. Bit
dau tir 0, khi gip déu ngodc mo thi cong thém 1, khi gip ddu ngodc dong thi trir di 1. Néu
két qua khac khong thi biéu thirc ta viét da bi 16i. Tuy nhién phuong phap nay chi giup ta

phat hién viéc thura thiéu dau ngodc chur khong phat hién dugc cac diu ngodc dat sai vi tri.

(160 (-(*14(+29(-133)))149)(+(-44 A) 1))
VAL L LR

2.1.4. Diu nhay chubdi.

Céc dir lidu kiéu chudi phai dat trong cip ddu nhay chudi. Néu chudi dir liéu khong dat

trong ddu nhay chudi, AutoLISP xem d6 13 tén ham va tit nhién 14 bi 15i.

2.1.5. Cac dong chu thich.
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Trong chuong trinh ching ta nén cung cap cac dong chii thich d& chuong trinh dé hiéu,

dé theo doi va dé sira 1.
Tat ca cac ky tu dimg bén phai ddu chim phay (;) cho dén hét mot dong déu duoc xem
1a chu thich. Céc cha thich c6 thé bat dau & vi tri ddu dong hodc dimg phia sau biéu thuc.
Vi du:
: chuong trinh tao thu tuc chuyén sé do cua goc tir 46 sang radian
(defun dtor(do)
(* (/ do 180.0)p1) ; radian = (do/180)*pi
); két thuc thu tuc

Céc chu thich ¢ thé ding giira biéu thirc, bat dau bang ky hiéu ;| va két thuc bang ky
hiéu |;. Piéu nay khién chung ta c6 thé tao chu thich trén nhiéu dong lién tiép ma khong phai

dung dau chdm phdy trudc mdi dong, ma chi can dat doan chu thich trong cip dau ;| va |;.
2.1.6. Goi thye thi chwong trinh AutoLISP bing 1énh Appload

Ta dung ham Appload (gd 1énh tir dong Iénh cua AutoCAD) hodc vao Tools chon
Load Aplication...dé tai mot file chuong trinh AutoLISP vao AutoCAD dé thuc thi. Khi
d6 xuit hién hop thoai va ta phai chon file sau d6 chon Load roi Close va chuong trinh s&

duoc thuc hién.
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Load/Unload Applications

Lok in: | 1) AutoCAD V| €] ? ® [~

[ acad sinx
di chuyen ve banh rang
[ hamentlast ®0a

hamentlsel

ﬂi hamentnext

loxn

File: name: || | [ Load

Filez of type: |AutoLISP Files [*.|zp] e |

Loaded &pplications | History list [ Add to Histary
File Path A

Startup Suite

AcDBICKEd,..  C:\Program Files\AutoCAD 2004% s
AcDBICKEd,..  C:\Program Files\AutoCAD 2004% ’
acdim.ars C:A\Program Files\autoCAD 20044«

| [ LCloze ] [ Help ]

Hinh 2.3. Hop thoai chon file béi 1énh Load.

Y

Hoac dang trong chwong trinh Visual Lisp thi ta kich vao __~ (co0 vi tri nhw hinh 2.4)
trén thanh cong cu dé tién hanh load file hi¢n hanh vao AutoCAD thue hién.

[__.i'i,kvisual LISP for AutoCAD <Drawing1.dwg> - [loxo.LSP] ]
&7 File Edit Search Wiew Project Debug Tools  Window  Help - 8 x

BeEH& {fBR v o . © 5 car v i 4
W ®d | BRELANKORE RUUPUE =20
{setq 1{getreal "nhap chieu dai loxo:")) -

{setq D{getreal "nhap duong kinh day loxo:")})}
{setqg n{getint "nhap so vong luxu:"}ﬂ

{setq m{getint "nhap so diem cua mot vong loxo:")) LOAD

{setq p{getpoint "chi tam loxo"})} =
= ~rhunann Feanh fcan o n matk aana Tawvn
L >
Edit: D:/Giao trinh/AutoCAD fAutohizpfloxo LSP  [Yisual LISP] L 00003 C 00038

Hinh 2.4. Giao dién chwong trinh Visual Lisp va nut Iénh LOAD

2.2. Cac ham tu tao.

AutoLISP cho phép chung ta tao ra ham méi, nho d6 ta c6 thé két hop nhiéu ham
AutoLISP thanh mét ham duy nhét. cac ham tu tao c6 thé thuc hién churc nang nhu yéu cu
nguoi s dung nhap cac giad tri cho cac tham s6, in thong tin ra man hinh, tao hodc hi¢u

chinh cac d6i tuong AutoCAD , tao cac I¢nh AutoCAD mai.
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2.2.1. Tao ham méi bang ham Defun.

+ Cti phép:

(defun ten-ham (x1x2 ... /yl y2...)
(btl)

(bt2)

- Defun: ham dé tao ham méi cua AutoLISP;
- ten-ham: do nguoi tao tu dit khong trung véi tén ham da co trong AutoLISP;
-x1, x2,...: cac bién can thiét khi g01 ham;

-y1, y2, ...:cac bién cuc bo ctia ham, phan biét v6i bién dung khi goi ham bang ky tu
chia (/)

- btl, bt2, ...: c4c bicu thirc hodc 1énh thyc thi ciia ham.
Gia trj tra vé ctia ham 13 gid cta biéu thic cudi cung.
Vi du: tao ham chuyén ddi don vi do cua g6c tir dg sang radian nhu sau:
(defun dtor(do)
(* (/ do 180.0)pi)

)

Trong vi du ndy ham dtor gdm 1 bién do va két qua tra vé 1a gia tri tmg véi don vi

radian.
2.2.2. Tao cac 1énh AutoCAD moi.

Biang cach thém C: vao trude tén ham ty tao thi khi thyc thi chuong trinh AutoLISP sé tao ra

1énh md&i cho AutoCAD c6 tén trung tén ham. Ca phap nhu sau:
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(defun C:ten-ham (/yly2 ...)
(btl)

(bt2)

)

Nhu vay ham chi chira bién cuc b va c6 thé khong can cac bién cuc bd nay.

Vi du:

(defun c:hv(/ p a)
(setq p(getpoint "\n nhap diem goc trai phia duoi cua hinh vuong:"))
(setq a(getreal "\n nhap chieu dai canh hinh vuong:"))
(command "rectangle" p (polar (polar p 0 a) (/ pi 2.0) a))

)

3. CACKIEU DU LIEU VA NHAP DU LIEU
3.1.Dit liéu sd nguyén (Integer):

Intiger (INT) la kiéu sb nguyén khong chira dau thap _phan, gdm 32-bit co gia tri tur
+2,147,483,647dén —2,147,483,648. Khi ding ham Getint dé nhap mot s6 nguyén thi ham
nay chi chdp nhan 16-bit c6 gia trj tir +32767 dén -32678 (s& bao 16i va chd nhép lai). Khi
diung mot sb integer trong biéu thirc ctia Autolisp gia tri nay duoc biét nhu 1a mot hang sd
(Const). cac sd nhu 2, -56 va 1,200,196 1a cac bién s6 nguyén cta Autolisp.

Néu nhép vao mot sé ma gia tri 16n hon gia tri max cua kiéu integer thi Autolisp tu
dong chuyén thanh kleu s6 thuc (Real). Néu mot phép tinh dugc thyuc hién tir hai bién kiéu
Integer nhung két qua nam ngoai gidi han cia kiéu Integer thi s& cho két qua sai.

Céc truong hop cu thé nhu sau:
Gia tri cia s6 nguyén duong 16n nhit dugc chap nhan:2147483647

Néu ban nhp vao mdt s nguyén ma c6 gid tri I6n hon 2147483647 thi AutoLISP tw dong
chuyén thanh s6 thuc: 2147483648 chuyén thanh 2.14748e+009
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két qua cua phép cong 16n hon 2147483647 cho két qua sai 1a mot s6 nguyén am:
_$(+ 2147483646 3)-> -2147483647 (gia tri sai)

Tu dong chuyén 2147483648 thanh sd thue trude khi cong thém 2:
~$(+2147483648 2)
2.14748e¢+009

Gia tri ciia s6 nguyén 4m nho nhat dugc chip nhan: -2147483647 va cac 16i tuong tu nhu
trén.

$-2147483648
-2.14748e+009 (tra vé sb thuc)

$(--2147483648 1)
-2.14748e+009 (két qua sai)

Thong thuong s6 nguyén duoc dung lam gia tri cho bién dém. Néu khong can thiét thi nén
khai bao ¢ dang so thuc dé€ tranh nhitng sai sot.

3.2.Dit liéu sd thuc (Real)

S thuc 1a mot kléu s6 ¢6 chira dau thap phan. Nhitng s tir -1 dén 1 phai c6 chir s6 0 dung
dau. S6 thyc gom phan thyuc va phan thap phan cach nhau boi dau cham(.), phan thap phan it
nhat 13 14 chit s6. Cht y 1a Autolisp khong hién tat ca cac con s thap phan.

Kiéu sé thuc co thé thé, hién dué6i dang kiéu dau phay dong. (for example, 0.0000041 is the
same as 4.1e-6). Cac s6 nhu 3.1; 0.23; —56.123; 21,000,000.0 1a cac so thuc.

3.3. Dit liéu kiéu chudi (String)

Kiéu chudi (String) 1a tap hop cac ky tu va dugc dat trong ddu ngodc kép. String 13 kiéu dir
liu tao ra giao dién gilra ngudi va may.

Khi str dung kiéu dit liéu ta phai sir dung ky tu két hop véi cac ky tu khac

\\ \ character (ky tir \ xuat hién tai dong string)

=

" character (ky tu " xuét hién tai dong string)
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\e|Escape character (tao diu cach tai vi tri ky tw)

\n|Newline character (xudng dong méi)

\r |Return character

\t [Tab character (tao ky tu Tab tai vi tri chén ky tu)

Vi du:
Khi khong dung ky tu \ :
(setq a(getreal "cho biet he so a="))
(setq b(getreal "cho biet he so b="))

Két qua tra vé:

Command: cho biet he so a=10 (ghi tiép vao ma khéng xubng
dong)

cho biet he so b=10 (xuéng dong la vi nhdn Enter khi nhdp 10 cho bién
a)
Khi dung ky tu \ :

(setq a(getreal "\n cho biet he so a="))
(setq b(getreal "\n cho biet he so b="))
Két qua tra vé:
Command:
cho biet he so a=10
cho biet he so b=20
3.4.Dit ligu kicu file

Kiéu dit liéu file 1a mot con tré dung dé mo mat file bang ham open trong AutoLISP.
Ham open tra vé cho con tro gié tri ky tu va sb cua file duoc mé. Khi d6 phai cung cép

bién nhu cdc ham khac ctia AutoLISP dé thuc hién doc va ghi file dugc mo.

Vi du ta dung chuong trinh sau dé doc file bac-hai.txt trong 6 dia C:
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(setq f(open "c:\\bac-hai.txt" "r"))
(while (/= (setq s(read-line f))nil)
(if (/= s 32) (setq t1 s))
(princ t1)
)
(close f)

Nhu vay ta c6 thé str dung dit liéu tir file, va sau khi thoat phai dong file lai bang ham

(close)
4. DANH SACH VA XU LY DANH SACH
4.1.Danh sach

Danh sach (LIST ) 1a tap hop gdm céac phan tir 13 ham, ky tu, s6 va va list dugc chira
trong cap dau ngodc don (). Pay 14 hinh thirc Iuu trit va xir 1y dit liéu cia AutoLISP; cac biéu

thire, ham,... chinh 1a c4c List va phan tir dau tién ctia List 1a ham.
Vi du:
(1234 5) - danh sach chira cac sd;
(“a” “b” “c”) = danh sach chira cac ky tu;
(“a” 1 “b” 2 “c” 3) = danh sach chira ky tu va s6
(+ 12 3 4) > danh sach chira biéu thie: 1+2+3+4
4.1.1. Phan loai
Danh sach dugc phan thanh 3 loai:
- Biéu thuc (Expression List): chtra tén ham va cac thong s6 ctia ham;
- Toa d6 diém (Point Coordinate List): chtra toa d6 X,Y hoac X,Y,Z ctia mot diém;

- Kho dit liéu (Data Storage List): Chtra bat ky kiéu dit liéu nao.
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4.1.2. Tao danh sach

Viéc luu trit dir liéu bang danh sach s€ don gian di rat nhi€u so véi viée luu trit bang cac

bién. C6 hai ham d¢ tao danh séch,do la:

Ham LIST: (list bt]l bt2 bt3 ...)
Trong d6: btl, bt2, bt3 1a cac gia tri chudi, s6, hodc 1a cac biéu thuc da duoc dinh gia tri.
Vi du: (setq p(list 10 20 30)) = (10 20 30)

(setq x(list (list 10 20) 10 “danang’)) = ((10 20) 10 “danang)

Ham QUOTE: (setq a(quote (x y))) hodc (setq a'(x y)) (X Y)=2> (x y): ala list chira

hai bién X,y chua dugc dinh gia tri.
4.2.Cac ham xir ly danh sach
4.2.1. Ham CAR

Cu phap: (car list)
list: 1a mot danh sach
Két qua tra vé 1a phan tir dau tién ciia danh sach, néu list rong thi thi két qua nil.
Vi du:
Command: (car'(abc)) 2 A
Command: (car '((a b) ¢)) 2(A B)
Command: (car '()) —>nil.

Thudng tmg dung 1ay hoanh d6 x cta diém trong autoCAD.

4.2.2. Ham CDR

Cu phap: (cdr list)
list: 1a mot danh sach
Két qua tra vé: Mot danh sach dugc loai bo phan tir dau. Néu list rong thi tra vé két qua nil.
Vi du:
Command: (cdr'(abc)) =(BC)
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Command: (cdr '((10 20) 30)) =(30)
Command: (cdr '()) =2nil
4.2.3. Ham CADR

Cu phap: (cadr list)
list: 1a mot danh sach

Gia tri tra vé: Phan tir thtr hai cta danh sach (list), néu list réng hodc chi c6 mot ph'?ln twr thi tra vé
nil.

Ham Cadr thuong dung dé 1dy toa do y cua diém.
Vi du:

Command: (setq pt2 '(5.25 1.0)) =(5.25 1.0)
Command: (cadr pt2) > 1.0

Command: (cadr '(4.0)) =il

Command: (cadr '(5.25 1.0 3.0)) > 1.0

4.2.4. Ham CADDR

Cu phap: (caddr list)
list: 1a mot danh sach

Gi4 tri tra vé: Phan tir thir ba ctia danh sach (list), néu list rong hodc chi ¢6 it hon hai phan ti thi tra
vé nil.

Ham Caddr thudng ding dé 1dy toa d6 z ctia diém 3D.
Vi du:

Command: (setq pt3 '(5.25 1.0 3.0)) = (5.25 1.0 3.0)
Command: (caddr pt3) = 3.0

Command: (caddr '(5.25 1.0)) = nil

4.2.5. Ham LAST

Cu phap: (last list)
list: 1a mot danh sach
Gia tri tra vé: Phan tir cudi cung ctia danh sach, néu list rdng thi tra vé nil.
Vi du:
Command: (last'(abcde)) 2 E
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Command: (last'(abc (de))) 2 (D E)
4.2.6. Ham LENGTH

Cu phap: (Iength list)
list: 1a mot danh sach
Gia tri tra vé: Mot s6 kiéu Integer 1a s6 phan tir c6 trong list.
Vi du:
Command: (length'(abc d)) > 4
Command: (length '(a b (c d))) = 3
Command: (length '()) > 0

4.2.7. Ham NTH

Cu phap: (nth n list)
n: s6 nguyén 1a sé ciia phan tir 1y ra tir danh sach (n=0 1a phan tir dau tién)
list: 1a mot danh sach.
Gia tri tra vé: Phan tir thir (n +1) ctia list. Néu n 16n hon sb phan tir ¢6 trong list thi tra vé nil
Vi du:
Command: (nth3'(abcde)) > D
Command: (nth0'(abcde)) > A
Command: (nth 5'(ab c de)) = nil

4.2.8. Ham APPEND

Cu phap: (append list1 list2 ...])
listl, list2,...: cac danh sach.
Gid tri trd vé:
La mdt danh sach gém tat ca cac phﬁn tr cua listl,list2,...
Vi du:
Command: (append '(a b) '(c d)) 2(A B C D)
Command: (append '((a)(b)) '((c)(d))) >((A) (B) (C) (D))
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5. CAC HAM TOAN HOC
5.1.Céc ham diéu khién

Khi tinh toan trong AutoLISP thi kiéu s (real, integer) 1a kiéu dit liéu co ban, d6i luc ta phai
chuyén doi qua lai dé dap tng 1ap trinh. Ta thuong sir dung cac ham xtr 1y s6 sau dé 1am diéu

do:
a) Ham ABS: 1y tri tuyét d6i
Cu phap: (ABS num)

Num: mdt s6 bét ky.

Gia tri tra ve: tri tuyét doi cuia num.

Vi du:

(abs 100) -> 100
(abs -100) -> 100
(abs -99.25) > 99.25

b) Ham FIX: Chuyén s thyc thanh sd nguyén gan nhat.
Cu phap: (fix number)
Number: s thuc

Sé nguyén tao thanh phai thude (+2,147,483,647 + —2,147,483,648)
Vi du:

Command: (fix 3) 23

Command: (fix 3.7) 23

¢) Him FLOAT: Chuyén sb bat ky thanh s thuc
Cu phap: (float number)

number: s6 bat ky.
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Gia tri tra vé: sd thuc tir s6 da cho.
Vi du:

Command: (float 3) 23.0
Command: (float 3.75) =23.75

d) Ham REM: chia ly s du.
Cu phap: (rem numl num?2 ...)
numl: sé bat ky
num2, ...: sd nguyén

Neéu cung cap nhiéu hon mgt so chia thi Rem chia lién ti€p tir trdi sang phai, so du s€ dugc chia cho
s0 tiép theo va lay s6 du cudi cung.

Gia tri trd ve: sO du phu thudc vao so bi chia néu so bi chia la real thi s6 du 1a real, con so bi chia la
Integer thi so du 1a integer.

A number. If any number argument is a real, rem returns a real; otherwise, rem returns an integer. If
no arguments are supplied, rem returns 0. If a single number argument is supplied, rem returns
number.

Vi du:
Command: (rem 42 12) 26
Command: (rem 12.0 16) >12.0
Command: (rem 26 7 2) > 1
Command: (rem 26) 226
Command: (rem ) =0
e) Him GCD: Tim u6c s chung 16n nhét ciia hai s nguyén.
Cu phap: (ged intl int2)
int1, int2: s nguyén duong
Gia trj tra vé: s6 nguyén 1a uéc chung 16n nhat cua intl,int2.
Vi du:
Command: (ged 81 57) 23
Command: (ged 12 20) =>4
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f) Ham MIN: tim s6 c6 gi4 tri nho nhat.

Cu phép: (min number!l number2...)
Numberl, number2,...: cac s6 bat ky.

Gid tri trd ve: so thuc (n€u c6 mdt gia tri thuc), sO nguyén 1a so cd gia tri nho nhat trong céc
gia tri.

Vi du:

Command: (min 683 -10.0) >-10.0
Command: (min 73 2 48 5) 22
Command: (min 73.0 2 48 5) 2.0
Command: (min 2 4 6.7) 22.0
Command: (min) 20

g)Ham MAX: twong ty haAm min nhung dwa ra gia trji 16n nhat.
5.2.Cac ham luwgng giac, cac ham xir ly khoang cach va goc do
5.2.1. Cac ham luong giac

a) Ham SIN: tinh sin cua mgt goc gia tri thuc don vi radian.

Cu phap: (sin ang)

ang: mdt goc (radian)

Gia trj tra vé: sin(ang)

Vi du:

Command: (sin 1.0) 20.841471
Command: (sin 0.0) =0.0
Command: (sin pi) 21.22461e-016

b) Ham COS: tinh cos ctia mot goc gia tri thuc don vi radian.

Cu phap: (cos ang)
ang: mot goc (radian)
Gi4 tri tra vé: cos(ang)

Vi du:
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Command: (cos 0.0) 1.0

Command: (cos pi) =-1.0
c) Him ATAN: Tra vé gia tri arctan ctia mot s6
Cu phép: (atan num1 [num?2])

numl, num2: mot s6

arctg(numl1)
Gia tri trd vé goc (radian) cd gid tri bang: < arctg(numl/num?2)
1.570796 (= 7/2)
Vi du:
Command: (atan 1) 20.785398
Command: (atan 1.0) 0.785398
Command: (atan 0.5) 20.463648
Command: (atan 1.0) 0.785398
Command: (atan -1.0) =-0.785398
Command: (atan 2.0 3.0) =0.588003
Command: (atan 2.0 -3.0) 22.55359
Command: (atan 1.0 0.0) >1.5708

num1 # nil, num2 = nil
num1 # nil, num2 # nil

numl # nil, num2 =0.

Str dung ham Atan ta c6 thé ta c6 thé tinh dugc ham asin va acos (hai ham nay khong c6 trong

autoLISP). Bang bién dbi toan hoc nhu sau:

sinx _ vl1—cos’x

COS X COS X

tan x =

vJ1—cos® x

Lay atan hai vé: x =atan

COS X
Pbat: t=cosx = x =acost
42
Suy ra: acost=atan
t
Tuong tu: asint = atan -
-t

Bai tap: Xdy dung hai ham maoi: acos va asin trong autoLISP.

5.2.2. Cac ham xu ly khoang cach va goc do

BS: Nguyén Quang Trung

21



a) Ham ANGLE: do goc (radian) gitta dudng thing (tao boi hai diém) va truc ox.
Cu phép: (angle ptl pt2)
ptl, pt2: hai diém

Gia tri tra vé: gia tri goc (radian) tao boi duong thang cé phuong va huong tir ptl dén pt2 va truc
0X cua mat phang v& hién hanh, c6 chiéu duong nguoc chiéu kim dong hd. Néu ptl va pt2 1a cac
diém 3D duoc chiéu 1én mat phang v€ hién hanh.

Vi du:
Command: (angle '(1.0 1.0) '(1.0 4.0)) »1.5708
Command: (angle '(5.0 1.33) '(2.4 1.33)) 23.14159

b) Ham DISTANCE: Do khoang cach giira hai diém.

Cu phép: (distance ptl pt2)

ptl, pt2 : 1a diém 2D hoic 3D.

Gia tri tra veé: giz} tri khoang cach 3D gifra hai diém. Néu c6 m@tﬂhoéc c4 hai la diém 2D thi bo
qua cao d6 Z cua di€ém 3D con lai va tra vé khoang céch gitra hai di€ém sau khi da chiéu chung Ién
mat phang v€é hién hanh.

Vi du:

Command: (distance '(1.0 2.5 3.0) (7.7 2.5 3.0)) 26.7

Command: (distance '(1.0 2.0 0.5) '(3.0 4.0 0.5)) =>2.82843

c¢) Ham POLAR: Tu mot diém dung 1am gdc toa do cuc, cing v6i mot khoang cach va mot

goc cho trudce xac dinh mot diém trong khong gian 3 chiéu bang phwong phép toa do cuc.
Cu phap: (polar pt ang dist)

pt: diém 3D hoic 2D.

ang: gia tri gbc béng radian dugc xac dinh tuong ddi so véi truce x trong h¢ toa do WCS,
chiéu duong nguoc chicu kim dong ho, khong phu thuc vao mat phang vé hién hanh.

dist: Khoang cach so v6i diém pt
Gia tri tra vé: 1 diém 2D néu pt 13 diém 2D, 1a diém 3D c6 cao d6 Z véi pt (3D)
Vi du:
Tao diém 3D bang ham polar:
Command: (polar '(1 1 3.5) 0.785398 1.414214) =(2.0 2.0 3.5)
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Tao diém 2D bang ham polar:
Command: (polar '(1 1) 0.785398 1.414214) =(2.0 2.0)

d) Ham GETANGLE: nhap gia tr1 goc

Cu phap:(getangle [pt] [msg])

pt: diém gbc trong UCS hién hanh c6 thé c¢6 hoic khong, néu c6 thi ngudi ding phai nhap thém
diém thu hai, gia tri goc nhdp vao chinh la goc cuia duong thang nay véi truc ox cua UCS hién hanh.

msg: 101 nhac.

Gia tri tra vé: gia tri goc do nguoi dung nhép vao (c6 don vi tring véi don vi goc ciia drawing
unit, thuong 1a do-decimal degrees) duoc chuyén sang radian.

Vi du:
Command: (setq ang (getangle)) J
180 J
3.14159 (gia tri tra vé)
Command: (setq ang (getangle '(1.0 3.5)))
Chon mét diém trén man hinh
0.710481 (gia tri tra vé, tiy theo diém chon)
Command: (setq ang (getangle "Which way? ")) .
Command: (setq ang (getangle "Which way? "))
Which way? 90
1.5708
Command: (setq ang (getangle '(1.0 3.5) "Which way? "))
Which way? 45
0.785398

¢)Ham GETDIST: Dung lai va cho nguoi dung nhap vao gia tri 1am khoang cach.Co thé
nhép khoang cach bang cach chon hai diém, hodc nhdp di€ém thir hai néu nhu ham getdist da dinh
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san diém thu nhat (pt). Khoang cach nhap vao c¢6 don vi 1a don vi khoang cach hién hanh cta ban
VE.

Cu phap: (getdist [pt] [msg])

pt: diém 2D hoac 3D (co thé ¢ hoac khong) dung nhu 1a diém gbc trong UCS hién hanh. Néu ham
getdist cung cap diém pt thi yéu cau nhap diém thtr hai dé xac dinh goc.

msg: 10i nhic

Gia tri tra veé: gia tri thuc. Néu cac diém nhap vao co it nhat mot diém 3D thi tra vé khoang cach 3D.
Tuy nhién néu cai dat 64 bit ctia ham initget thi ham getdist bé qua thanh phan Z va dua ra khoang
cach 2D.

Vi du:

(setq dist (getdist))

(setq dist (getdist "(1.0 3.5)))

(setq dist (getdist "How far ™))

(setq dist (getdist "(1.0 3.5) "How far? '))

5.2.3. Ham truy bat d6i twong va truy bat diém
Ham OSNAP
Ham INTERS

5.3.Cac ham liiy thira, khai can , logarit
Ham EXP
Ham SQRT
Ham LOG

Ham EXPT

BS: Nguyén Quang Trung 24



BS: Nguyén Quang Trung

25



	Khi nhập biểu thức tại dòng lệnh, ta nên dùng cửa sổ AutoCAD

