
1. Khai b¡o bi¸n c°p tåa �ë (�iºm). V³ �÷íng th¯ng

beginfig(1) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C; endfig;
2. V³ �÷íng k½n qua c¡c �iºm câ tåa �ë

beginfig(2) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; endfig;
3. Khai b¡o bi¸n m£ng �iºm

beginfig(3) pair A[]; A[0]:=(-1cm, -1cm); A[1]:=( 1cm, -1cm);
A[2]:=( 1cm, 1cm); A[3]:=(-1cm, 1cm); draw A[0]--A[1]--A[2]--
A[3]--cycle; draw A[0]--A[2]; draw A[1]--A[3]; endfig;
4. V³ (ch§m) mët �iºm vîi n²t bót v³ �ªm (kh¡c m°c �ành)

beginfig(4) pair A; A:=(0,0); B:=(1cm,0); C:=(0,1cm); draw A
withpen pencircle scaled 4bp;
5. V³ vîi n²t bót v³ �ªm

beginfig(5) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw A withpen pencircle scaled 4bp; draw

B withpen pencircle scaled 4bp; draw C withpen pencircle scaled
4bp; endfig;
6. V³ vîi n²t bót �ªm

beginfig(6) pair A, B, C, D; A:=(0,0); B:=(1cm,0); C:=(1cm,1cm);
D:=(0,1cm); draw A--B--C--D--cycle; draw A--C; draw B--D;
draw A withpen pencircle scaled 4bp; draw B withpen pencir-
cle scaled 4bp; draw C withpen pencircle scaled 4bp; draw D
withpen pencircle scaled 4bp; endfig;
7. �÷íng trung tuy¸n � Trung �iºm �o¤n

beginfig(7) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw 1/2[A,B] --C; draw 1/2[B,C]--A; draw
1/2[C,A]--B; endfig;
8. X¡c �ành trång t¥m (t¥m t� cü)

beginfig(8) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw 1/2[A,B] --C; draw 1/2[B,C] --A; draw
1/2[C,A] --B; draw 1/3 A + 1/3 B + 1/3 C withpen pencircle
scaled 4bp; endfig;
9. V³ �÷íng vîi n²t to

beginfig(9) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw A--B withpen pencircle scaled 2bp;
endfig;
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10. V³ �÷íng câ m u

beginfig(10) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw A--B withcolor (green + red); endfig;
11. �÷íng n²t �ùt

beginfig(11) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B; draw B--C dashed evenly; draw C--A dashed with-
dots; endfig;
12. V³ �÷íng cì b£n vîi n²t to v  nh¤t

beginfig(12) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B withpen pencircle scaled 2bp withcolor .8white; draw
B--C withpen pencircle scaled 2bp withcolor .6white; draw C--A
withpen pencircle scaled 2bp withcolor .4white; endfig;
13. V³ �÷íng cì b£n gçm �÷íng li·n v  �ùt n²t, ch§m câ m u
(�ä)

beginfig(13) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; draw 1/2[A,B] --C dashed evenly; draw
1/2[B,C] --A dashed evenly; draw 1/2[C,A] --B dashed evenly;
draw 1/3 A + 1/3 B + 1/3 C withpen pencircle scaled 4bp with-
color red; endfig;
14. C¡c �÷íng n²t �ùt

beginfig(14) draw (0,0)--(3cm,0) dashed evenly scaled 2; draw
(0,-5mm)--(3cm,-5mm) dashed evenly; endfig;
15. C¡c �÷íng n²t �ùt

beginfig(15) draw (0,0)--(3cm,0) dashed dashpattern(on 2bp off
3bp); endfig;
16. C¡c �÷íng n²t �ùt

beginfig(16) draw (0,0)--(3cm,0) dashed dashpattern(on 1bp off
2bp on 10bp off 2bp); endfig;
17. �÷íng câ môi t¶n ð �¦u mót

beginfig(17) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
drawarrow C--B--A; drawarrow A--C withpen pencircle scaled
2bp; endfig;
18. �÷íng câ môi t¶n ð hai �¦u mót

beginfig(18) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw C--B--A--cycle; drawdblarrow A--C withpen pencircle scaled
2bp; endfig;
19. C¡c �÷íng vîi môi t¶n ð mët �¦u mót
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beginfig(19) draw (-1.5cm,0)--(1.5cm,0); draw (0,-1.5cm)--(0,1.5cm);
drawarrow (0,0)--(1cm,0) withpen pencircle scaled 2bp; drawar-
row (0,0)--(0,1cm) withpen pencircle scaled 2bp; endfig;
20. C¡c và tr½ �ành tr÷îc: �¿nh, �¡y, Ph£i v  Tr¡i cõa mët và
tr½

Top
Bottom

RightLeft

beginfig(27) pair A; A := (0,0); draw A withpen pencircle scaled
4bp; label.top(btex Top etex, A); label.bot(btex Bottom etex,
A); label.rt (btex Right etex, A); label.lft(btex Left etex, A);
endfig;
21. C¡c và tr½ �ành tr÷îc: Tr¶n Tr¡i, Tr¶n Ph£i, D÷îi Tr¡i v 
D÷îi Ph£i cõa mët và tr½

Upper Left Upper Right
Lower Left Lower Right

beginfig(28) pair A; A := (0,0); draw A withpen pencircle scaled
4bp; label.ulft(btex Upper Left etex, A); label.urt (btex Upper
Right etex, A); label.llft(btex Lower Left etex, A); label.lrt (btex
Lower Right etex, A); endfig;
22. Ghi nh¢n A t¤i và tr½ Tr¶n Ph£i cõa �iºm (0,0). �iºm
�÷ñc v³ b¬ng ch§m to (�÷ñc �¡nh d§u)

A

beginfig(29) pair A; A := (0,0); dotlabel.urt(btex A etex, A);
endfig;
23. Ghi nh¢n A, B v  C cho c¡c �¿nh cõa mët tam gi¡c, c¡c
�¿nh �÷ñc �¡nh d§u.

A B

C

beginfig(30) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; dotlabel.llft(btex A etex, A); dotlabel.lrt(btex
B etex, B); dotlabel.top(btex C etex, C); endfig;

24. Ghi nh¢n sè cho c¡c c¤nh mët tam gi¡c

1

1
√

2

beginfig(31) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; label.bot(btex 1 etex, 1/2[A,B]); label.lft(btex
1 etex, 1/2[A,C]); label.urt(btex √2 etex, 1/2[B,C]); endfig;
25. Ghi nh¢n cho c¡c �iºm. Mët v½ dö minh håa

a b c

a′ b′ c′

beginfig(32) u:=1cm; pair A,B,C,D,E,F,G; A := (-u,u); B :=
(0,u); C := (u,u); D := (-u,0); E := (0,0); F := (u,0); draw
A--D; draw A--E; draw A--F; draw B--D; draw B--E; draw B--
F; draw C--D; draw C--E; draw C--F; dotlabel.top(btex a etex,
A); dotlabel.top(btex b etex, B); dotlabel.top(btex c etex, C);
dotlabel.bot(btex a′ etex, D); dotlabel.bot(btex b′ etex, E); dot-
label.bot(btex c′ etex, F); endfig;
26. V³ �÷íng trán �ìn và: L  �÷íng trán câ t¥m (0,0) �÷íng
k½nh b¬ng 1 �ìn và (m°c �ành)

beginfig(33) draw fullcircle; endfig;
27. �¡nh d§u gèc tåa �ë. V³ �÷íng trán t¥m (0,0) �÷íng
k½nh 1cm

beginfig(34) draw (0,0) withpen pencircle scaled 4bp; draw full-
circle scaled 1cm; endfig;
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28. �¡nh d§u gèc tåa �ë v  v³ £nh �÷íng trán �ìn và �÷íng
k½nh 1cm qua ph²p tành ti¸n vectì (1cm,1cm)

beginfig(35) draw (0,0) withpen pencircle scaled 4bp; draw full-
circle scaled 1cm shifted (1cm,1cm); endfig;
29. �¡nh d§u c¡c �iºm b¬ng c¡c khuy¶n trán (h¼nh trán réng
ruët). Chó þ th¶m v· c¡c ph²p tành ti¸n.

beginfig(36) pair A, B, C; A:=(0,0); B:=(1cm,0); C:=(0,1cm);
draw A--B--C--cycle; fill fullcircle scaled 4bp shifted A withcolor
white; fill fullcircle scaled 4bp shifted B withcolor white; fill full-
circle scaled 4bp shifted C withcolor white; draw fullcircle scaled
4bp shifted A; draw fullcircle scaled 4bp shifted B; draw fullcircle
scaled 4bp shifted C; endfig;
30. Nèi c¡c �iºm b¬ng c¡c �÷íng cong Bezier

beginfig(37) draw (0,0) .. (0,1cm) .. (1cm,0) .. (1cm,1cm);
draw (0,0) withpen pencircle scaled 4bp; draw (0,1cm) withpen
pencircle scaled 4bp; draw (1cm,0) withpen pencircle scaled 4bp;
draw (1cm,1cm) withpen pencircle scaled 4bp; endfig;
31. V³ �÷íng sè 8 n¬m ngang

beginfig(40) draw (0,0) .. (0,1cm) .. (1cm,0) .. (1cm,1cm) ..
cycle; endfig;
32. Mët c¡ch v³ �÷íng trán kh¡c

beginfig(41) pair A, B, C, D; A:=(0,0); B:=(1cm,0); C:=(1cm,1cm);
D:=(0,1cm); draw A..B..C..D..cycle; endfig;
33. Mët c¡ch v³ �÷íng trán kh¡c núa

beginfig(42) draw (0,0) .. (1cm,1cm) .. cycle; endfig;
34. Mët �÷íng cong v³ theo ph÷ìng up

beginfig(47) draw (0,0)up .. (2cm,0)up .. cycle; endfig;
35. Gâc v  �÷íng th¯ng v³ theo ph÷ìng. �¡nh d§u gâc.

beginfig(48) alpha := 30; draw (0,0) --2cm*dir 0; draw (0,0) -
-2cm*dir alpha; draw 1cm * dir 0 dir 90 .. 1cm * dir alpha
dir(90+alpha); endfig;
36. �¡nh d§u gâc theo kiºu kh¡c
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beginfig(49) alpha := 30; draw (0,0) --2cm*dir 0; draw (0,0) -
-2cm*dir alpha; draw 1cm * dir 0 dir 90 .. 1cm * dir alpha
dir(90+alpha); draw 1.1cm * dir 0 dir 90 .. 1.1cm * dir alpha
dir(90+alpha); endfig;
37. Tam gi¡c. �ành ngh¾a h m (macro) �º x¡c �ành c¡ch �¡nh
d§u gâc trong mët tam gi¡c. Mët c¡ch vi¸t `váng l°p'

beginfig(50)
def draw_angle(expr A, O, B, n) =

draw_angle_(A,O,B,5mm);
if n>1 : draw_angle_(A,O,B,4.5mm); fi;
if n>2 : draw_angle_(A,O,B,4mm); fi;
if n>3 : draw_angle_(A,O,B,5.5mm); fi;

enddef;
def draw_angle_(expr A,O,B,d) =
draw (O + d*unitvector(A-O))

{ d*unitvector(A-O) rotated 90 }
..
{ d*unitvector(B-O) rotated 90 }
(O + d*unitvector(B-O));

enddef;
pair A, B, C;
A := (0,0);
B := (3cm,0);
C := (1cm,2cm);
draw A--B--C--cycle;
draw_angle(B,A,C,1);
draw_angle(C,B,A,2);
draw_angle(A,C,B,3);

endfig;

38. X¡c �ành giao �iºm hai �÷íng. (Kh£ n«ng gi£i h» ph÷ìng
tr¼nh tuy¸n t½nh cõa MPost)

beginfig(69) pair A,B,C,D,M; numeric lambda, mu; A=(0,0);
B=(2cm,3cm); C=(1cm,0); D=(-1cm,2cm); M = lambda [A,B];
M = mu [C,D]; draw A--B; draw C--D; draw M withpen pencircle
scaled 4bp; endfig;
39. X¡c �ành giao �iºm hai �÷íng thæng qua bi¸n m°c �ành
whatever

beginfig(70) pair A,B,C,D,M; A=(0,0); B=(2cm,3cm); C=(1cm,0);
D=(-1cm,2cm); M = whatever [A,B]; M = whatever [C,D]; draw
A--B; draw C--D; draw M withpen pencircle scaled 4bp; endfig;
40. X¡c �ành c¡c �iºm v  giao �iºm c¡c �÷íng.

beginfig(71) pair A,B,C,AA,BB,CC,G; A=(0,0); B=(3cm,0); C=(1cm,2cm);
AA = 1/2 [B,C]; BB = 1/2 [C,A]; CC = 1/2 [A,B]; G = whatever
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[A,AA]; G = whatever [B,BB]; draw A--B--C--cycle; draw A--
AA dashed withdots; draw B--BB dashed withdots; draw C--CC
dashed withdots; draw G withpen pencircle scaled 4bp; endfig;
41. Ph²p tành ti¸n. V³ c¡c �÷íng trán £nh cõa mët �÷íng
trán theo c¡c ph÷ìng (1mm,2mm)...

beginfig(72) path p; p := fullcircle scaled 5mm; draw p; draw p
shifted (1mm,2mm); draw p shifted 2(1mm,2mm); draw p shifted
3(1mm,2mm); draw p shifted 4(1mm,2mm); draw p shifted 5(1mm,2mm);
endfig;
42. Ph²p quay. V³ mët cung trán v  £nh cõa nâ qua c¡c ph²p
quay (t¥m quay l  gèc tåa tröc).

beginfig(73) path p; p := (5mm,-5mm) right .. (2cm,0); draw p;
draw p rotated 10; draw p rotated 20; draw p rotated 30; draw p
rotated 40; draw p rotated 50; draw p rotated 60; draw p rotated
70; draw p rotated 80; draw p rotated 90; endfig;
43. Ph²p co tröc tung. V³ �÷íng trán �÷íng k½nh 5mm sau
�â dòng ph²p co d¢n �º v³ £nh cõa �÷íng trán �â.

beginfig(74) path p; p := fullcircle scaled 5mm; draw p; draw p
xscaled 2; draw p xscaled 3; draw p xscaled 4; endfig;

44. Dòng ph²p �º v³ mët ngô gi¡c �·u câ �ành thù nh§t l 
(1cm,0)

beginfig(75) pair A,B,C,D,E; A := (1cm,0); B := A rotated 72;
C := B rotated 72; D := C rotated 72; E := D rotated 72; draw
A--B--C--D--E--cycle; endfig;
45. V³ mët ngæi sao 5 c¤nh b¬ng ph²p quay

beginfig(76) pair A,B,C,D,E; A := (1cm,0); B := A rotated 72;
C := B rotated 72; D := C rotated 72; E := D rotated 72; draw
A--C--E--B--D--cycle; endfig;
46. V³ v  tæ m u cho mët ngæi sao cho c¡c mi·n k½n sau khi
�¢ x¡c �ành c¡c mi·n �â

beginfig(77) pair A,B,C,D,E; A := (1cm,0); B := A rotated 72;
C := B rotated 72; D := C rotated 72; E := D rotated 72; pair
AA, BB, CC, DD, EE; AA = whatever [A, C]; AA = whatever
[B, D]; BB = whatever [B, D]; BB = whatever [C, E]; CC =
whatever [C, E]; CC = whatever [D, A]; DD = whatever [D, A];
DD = whatever [E, B]; EE = whatever [E, B]; EE = whatever
[A, C]; fill A--C--E--B--D--cycle withcolor .8white; fill AA--BB--
CC--DD--EE--cycle withcolor white; draw A--C--E--B--D--cycle;
endfig;
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47. V³ gâc t¤o bði c¡c tröc v  dòng ph²p co d¢n tröc z.

beginfig(78) path p; p := (0,0) --(1cm,0); drawarrow p withpen
pencircle scaled 2bp; drawarrow p zscaled (1,2); endfig;
48. V½ dö v· t½ch c¡c ph²p quay v  tành ti¸n (dòng ph²p quay
t¥m ...)

beginfig(79) u:=1cm; path p; p := (0,0) --(u,0); pair A; A :=
(u,-u); numeric a; a := 90; drawarrow p withpen pencircle scaled
1bp; drawarrow p rotatedaround( A, a ); drawarrow p shifted -A
rotated a shifted A withpen pencircle scaled 1bp dashed with-
dots; endfig;
49. Mët v½ dö cao c§p v· vi»c dòng k¸t hñp c¡c ph²p bi¸n
h¼nh.

A

O

beginfig(80) path p; p := (0,0) --(u,0); pair A; A := (u,-u); nu-
meric a; a := 90; drawarrow p withpen pencircle scaled 1bp; draw
A withpen pencircle scaled 4bp; label ulft ( btex A etex, A ); draw
(0,0) withpen pencircle scaled 4bp; label bot ( btex O etex, (0,0)
); for i=0 upto 10: drawarrow p shifted -(i*A/10) withcolor red;

endfor; for i=0 upto 10: drawarrow p shifted -A rotated (i*a/10)
withcolor green; endfor; for i=0 upto 10: drawarrow p shifted -A
rotated a shifted (i*A/10) withcolor blue; endfor; endfig;
50. Trüc t¥m tam gi¡c. C¡ch x¡c �ành h¼nh chi¸u cõa �iºm
tr¶n mët �÷íng

beginfig(81) pair A,B,C,AA,BB,CC,H; A=(0,0); B=(3cm,0); C=(1cm,2cm);
AA - A = whatever * (B-C) rotated 90; AA = whatever [B,C];
BB - B = whatever * (A-C) rotated 90; BB = whatever [A,C];
CC - C = whatever * (A-B) rotated 90; CC = whatever [A,B];
H = whatever [A,AA]; H = whatever [B,BB]; draw A--B--C--
cycle; draw A--AA; draw B--BB; draw C--CC; draw H withpen
pencircle scaled 4bp; endfig;
51. X¡c �ành trüc t¥m cõa mët tam gi¡c

beginfig(82) pair A,B,C,H; A=(0,0); B=(3cm,0); C=(1cm,2cm);
H - A = whatever * (B-C) rotated 90; H - B = whatever * (A-
C) rotated 90; draw A--B--C--cycle; draw H withpen pencircle
scaled 4bp; endfig;
52. X¡c �ành t¥m �÷íng trán ngo¤i ti¸p v  v³ �÷íng trán
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ngo¤i ti¸p

beginfig(83) pair A,B,C,O; A=(0,0); B=(3cm,0); C=(1cm,2cm);
O - 1/2[B,C] = whatever * (B-C) rotated 90; O - 1/2[A,B] =
whatever * (A-B) rotated 90; draw A--B--C--cycle; draw O with-
pen pencircle scaled 4bp; draw fullcircle scaled 2abs(O-A) shifted
O; endfig;
53. V½ dö v· mët ph²p bi¸n h¼nh tü t¤o. �ành ngh¾a mët ph²p
bi¸n h¼nh

beginfig(84) pair A,B,C,D; u:=2cm; A=(0,0); B=(u,0); C=(u,u);
D=(0,u);
transform T; A transformed T = 1/5[A,B]; B transformed T =
1/5[B,C]; C transformed T = 1/5[C,D];
path p; p = A--B--C--D--cycle; draw p; draw p transformed T;
endfig;
54. Mët �ành ngh¾a cõa ph²p bi¸n h¼nh kh¡c

beginfig(85) pair A,B,C,D; u:=2cm; A=(0,0); B=(u,0); C=(u,u);
D=(0,u);

transform T; A transformed T = 1/5[A,B]; B transformed T =
1/5[B,C]; C transformed T = 1/5[C,D];
path p; p = A--B--C--D--cycle; for i=0 upto 100: draw p; p:= p
transformed T; endfor; endfig;
55. V½ dö k¸t hñp cõa ph²p bi¸n h¼nh tü t¤o v  ph²p bi¸n h¼nh
�¢ câ (ph²p quay)

beginfig(86) u:=1cm; pair A,B,C,D,E; A := (0,u); B := A rotated
72; C := B rotated 72; D := C rotated 72; E := D rotated 72;
transform T; A transformed T = 1/5[A,B]; B transformed T =
1/5[B,C]; C transformed T = 1/5[C,D]; path p; p := A--B--C-
-D--E--cycle; draw p; p := p transformed T; draw p; p := p
transformed T; draw p; p := p transformed T; draw p; endfig;
56. Hai �¦u mót cõa �÷íng k½nh �÷íng trán

beginfig(87) u:=3mm; fill fullcircle scaled 2u withcolor .8white;
fill fullcircle scaled u shifted (u*dir30) withcolor .8white; fill full-
circle scaled u shifted (u*dir150) withcolor .8white; endfig;
57. C¡c tia ph¡t xu§t tø mët �iºm v  t¤o vîi nhau nhúng gâc
b¬ng nhau (dòng ph²p quay)
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beginfig(100) pair A; A:=(2cm,2cm); drawarrow origin--A; drawar-
row (origin--A) rotated -1/3 angle(A); drawarrow (origin--A) ro-
tated -2/3 angle(A); drawarrow (origin--A) rotated -angle(A);
endfig;
58. C¡c tia ph¡t xu§t tø mët �iºm v  t¤o vîi nhau nhúng gâc
b¬ng nhau (dòng ph²p quay)

beginfig(101) pair A,B; A:=(1cm,2cm); B:=(2cm,1cm); numeric
alpha; alpha = angle(A) - angle(B); drawarrow origin--A; drawar-
row origin--B; drawarrow (origin--A) rotated -1/3 alpha; drawar-
row (origin--A) rotated -2/3 alpha; drawarrow (origin--A) ro-
tated -alpha; endfig;
59. �÷íng trán Euler

beginfig(103) pair A,AA,B,BB,C,CC,O,H; A=(0,0); B=(3cm,0);
C=(1cm,2cm); AA = 1/2[B,C]; BB = 1/2[A,C]; CC = 1/2[A,B];
O - 1/2[BB,CC] = whatever * (BB-CC) rotated 90; O - 1/2[AA,BB]
= whatever * (AA-BB) rotated 90; draw A--B--C--cycle; draw
AA withpen pencircle scaled 4bp; draw BB withpen pencircle
scaled 4bp; draw CC withpen pencircle scaled 4bp; draw full-
circle scaled 2abs(O-AA) shifted O; pair AA,BB,CC; AA - A
= whatever * (B-C) rotated 90; AA = whatever [B,C]; BB - B
= whatever * (A-C) rotated 90; BB = whatever [A,C]; CC -
C = whatever * (A-B) rotated 90; CC = whatever [A,B]; draw
A--AA; draw B--BB; draw C--CC; draw AA withpen pencircle
scaled 4bp; draw BB withpen pencircle scaled 4bp; draw CC

withpen pencircle scaled 4bp; H = whatever [A,AA]; H = what-
ever [B,BB]; draw 1/2 [A,H] withpen pencircle scaled 4bp; draw
1/2 [B,H] withpen pencircle scaled 4bp; draw 1/2 [C,H] withpen
pencircle scaled 4bp; endfig;
60. �÷íng trán nëi ti¸p v  c¡c ph¥n gi¡c trong

beginfig(104) pair A,B,C,M,h; u:=2cm; A=(0,0); B=(2u,-.5u);
C=(u,u); draw A--B--C--cycle; (M-A) = whatever * ( (A-C)
rotated 1/2( angle(B-A) - angle(C-A)) ); (M-B) = whatever *
( (B-A) rotated 1/2( angle(C-B) - angle(A-B)) ); draw M--A;
draw M--B; draw M--C; M-h = whatever * (B-C) rotated 90; h
= whatever[B,C]; draw fullcircle scaled 2 abs(M-h) shifted M;
endfig;
61. Hai elip

beginfig(109) u:=1cm; path a,b,c,d; a = (-u,-.2u)up .. tension
1.2 .. (u,-.2u)down; b = a rotated 90; c = b rotated 90; d =
c rotated 90; fill buildcycle(a,b,c,d) withcolor .8white; draw a;
draw b; draw c; draw d; endfig;
62. V³ hai �÷íng trán giao nhau câ �¡nh d§u ph¦n giao

17 18

(c
) 
Tr
uo
ng
 V
an
 C
hu

<v
an
ch
ut
r@
gm
ai
l.
co
m>



beginfig(110) u:=1cm; path c[]; c[1] := fullcircle scaled u; c[2]
:= c[1] shifted (0,.5u); draw c[1] dashed evenly; draw c[2] dashed
evenly; draw buildcycle(c[1],c[2]) withpen pencircle scaled 1bp;
endfig;
63. Ba �÷íng trán giao nhau câ m u

beginfig(111) path a,b,c; a = fullcircle scaled 2u shifted (.5u,0);
b = a rotated (360/3); c = b rotated (360/3); fill a withcolor
red; fill b withcolor green; fill c withcolor blue; fill buildcycle(a,b)
withcolor red + green; fill buildcycle(b,c) withcolor green + blue;
fill buildcycle(c,a) withcolor blue + red; fill buildcycle(a,b,c)
withcolor white; draw a; draw b; draw c; endfig;
64. Hai parabol c­t nhau tr¶n Oy

beginfig(112)
def compute_curve(suffix f)(expr xmin, xmax, xinc) =
( (xmin,f(xmin))
for x=xmin+xinc step xinc until xmax:

.. (x,f(x))
endfor )

enddef;

vardef f(expr x) = x**2 + 1 enddef;
vardef g(expr x) = 2 - (x-1)**2 enddef;
path p, q;
p := compute_curve(f, -1, 1.5, .1) scaled 1cm;
q := compute_curve(g, -.5, 2, .1) scaled 1cm;
fill buildcycle(p,reverse q) withcolor red+green;
draw p withpen pencircle scaled 1bp;
draw q withpen pencircle scaled 1bp;
draw (-1cm,0)-- (2cm,0);
draw (0,g(-.5)*1cm)-- (0,f(1.5)*1cm);

endfig;
65. Dòng váng l°p �º v³ c¡c �iºm

beginfig(118) for i=0 step 1 until 3: draw 1cm*right rotated
(i*90) withpen pencircle scaled 4bp; endfor; endfig;
66. V³ H¼nh vuæng b¬ng váng l°p

beginfig(119) draw for i=0 step 1 until 3: 1cm*right rotated
(i*90) --endfor cycle; endfig;
67. V³ Ngô gi¡c �·u b¬ng váng l°p
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beginfig(120) n:=5; draw for i=0 step 1 until n-1: 1cm*up ro-
tated (i*360/n) --endfor cycle; endfig;
68. V³ Löc gi¡c �·u b¬ng váng l°p

beginfig(121) n:=7; draw for i=0 step 1 until n-1: 1cm*up ro-
tated (i*360/n) --endfor cycle; endfig;
69. V³ mët cung trán v  x¡c �ành c¡c �iºm tr¶n cung trán �â

beginfig(122) path p; p = (0,0) .. (-1cm,2cm) .. (2cm,1cm)
.. (1cm,0); draw p; n:=10; for i=0 step 1 until n: draw point
(i/n*length(p)) of p withpen pencircle scaled 4bp; endfor; endfig;
70. V³ mët cung trán v  v³ ti¸p tuy¸n cõa cung trán �â t¤i
mët sè nìi

beginfig(123) path p; p = (0,0) .. (-1cm,2cm) .. (2cm,1cm) ..
(1cm,0); draw p; n:=10; for i=0 step length(p)/n until length(p):

drawarrow (point i of p) --1cm * unitvector(direction i of p)
shifted point i of p; endfor; endfig;
71. Tröc câ tickmark th÷a

beginfig(124) u:=1cm; draw (-2u,0)--(2u,0); draw (0,-2u)--(0,2u);
for i=-2u step u until 2u: draw (i,u/20)--(i,-u/20); draw (u/20,i)-
-(-u/20,i); endfor; endfig;
72. Tröc câ tickmark d y (dòng váng l°p)

beginfig(125) u:=1cm; draw (-2u,0)--(2u,0); draw (0,-2u)--(0,2u);
for i=-2u step u until 2u: draw (i,u/10)--(i,-u/10); draw (u/10,i)-
-(-u/10,i); endfor; for i=-2u step u/5 until 2u: draw (i,u/20)--(i,-
u/20); draw (u/20,i)--(-u/20,i); endfor; endfig;
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73. V³ l÷îi æ vuæng (dòng váng l°p)

beginfig(126) u:=1cm; draw (-2u,0)--(2u,0); draw (0,-2u)--(0,2u);
for i=-2u step u until 2u: draw (i,2u)--(i,-2u); draw (2u,i)--(-
2u,i); endfor; endfig;
74. Mët h¼nh trang tr½.

beginfig(131) transform T; u:=1cm; z1=(0,2u); n := 5; for i=1
upto n-1: z[i+1] = z1 rotated (360*i/n); endfor; z1 transformed
T = .1[z1,z2]; z2 transformed T = .1[z2,z3]; z3 transformed T =
.1[z3,z4]; path p; p = for i=1 upto n: z[i] --endfor cycle; for i=0
upto 100: fill p withcolor .8*white; p := p transformed T; fill p
withcolor white; p := p transformed T; endfor; endfig;
75. Gi£n �ç qua h» nhà ph¥n

beginfig(132) u:=1cm; pair A[]; numeric n; n:=7; A[0] = (u,0);
for i=1 upto n-1: A[i] = A[0] rotated (360/n*i); endfor; for i=0
upto n-1: draw A[i] withpen pencircle scaled 4bp; for j=0 upto
n-1: if i<>j: draw A[i]--A[j] fi; endfor; endfor; endfig;
76. Gi£n �ç quan h»

beginfig(133) u:=2cm; numeric n,m; n:=4; m:=5; pair A[], B[];
for i=1 upto n-1: A[i+1]-A[i] = (0,.2u); endfor; for j=1 upto m-1:
B[j+1]-B[j] = (0,.2u); endfor; (0,0) for i=1 upto n: + A[i] endfor
= (0,0); (0,0) for j=1 upto m: + B[j] endfor = (4u,0); for i=1
upto n: draw A[i] withpen pencircle scaled 4bp; endfor; for j=1
upto m: draw B[j] withpen pencircle scaled 4bp; endfor; for i=1
upto n: for j=1 upto m: draw A[i]--B[j]; endfor; endfor; endfig;
77. Gi£n �ç quan h»

beginfig(134) u:=1cm; numeric n,m; n:=3; m:=3; pair A[], B[];
for i=1 upto n-1: A[i+1]-A[i] = (.5u,0); endfor; for j=1 upto m-1:
B[j+1]-B[j] = (.5u,0); endfor; (0,0) for i=1 upto n: + A[i] endfor
= (0,0); (0,0) for j=1 upto m: + B[j] endfor = (0,4u); for i=1
upto n: draw A[i] withpen pencircle scaled 4bp; endfor; for j=1
upto m: draw B[j] withpen pencircle scaled 4bp; endfor; for i=1
upto n: for j=1 upto m: draw A[i]--B[j]; endfor; endfor; endfig;
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78. Mët h¼nh kh«n, dòng m£ng v  ph²p quay

beginfig(135) pair A[], B[]; numeric n; n:=6; for i=0 upto n-
1: A[i] = 1cm * right rotated (i*360/n); B[i] = 2cm * right
rotated (i*360/n); endfor; A[n] = A[0]; B[n] = B[0]; for i=0
upto n-1: draw A[i] --A[i+1] --B[i+1] --B[i]; draw A[i] withpen
pencircle scaled 4bp; draw B[i] withpen pencircle scaled 4bp;
endfor; endfig;
79. C¥y nhà ph¥n

beginfig(136) numeric n; n:=5; pair O,A,B,C,D; O = (0,0); A
= 1cm*up; B = 2cm*up rotatedabout(A,30); C = 2cm*up; D
= 2cm*up rotatedabout(A,-30); for i=0 upto n-1: draw (O--A-
-C) rotated (i*360/n); draw (B--A--D) rotated (i*360/n); draw
A rotated (i*360/n) withpen pencircle scaled 4bp; draw B ro-
tated (i*360/n) withpen pencircle scaled 4bp; draw C rotated
(i*360/n) withpen pencircle scaled 4bp; draw D rotated (i*360/n)
withpen pencircle scaled 4bp; endfor; draw O withpen pencircle
scaled 4bp; endfig;

80. �÷íng cong v  x¡c �ành c¡c �iºm tr¶n �â

beginfig(158) path p; p := (0,0)up .. (1cm,1cm) .. (1cm,0); draw
p; draw point 1/2length(p) of p withpen pencircle scaled 4bp
withcolor red; draw point (arctime (1/2 arclength(p)) of p) of p
withpen pencircle scaled 4bp; endfig;
81. �÷íng cong v  c¡c �iºm tr¶n �â vîi c¡c d§u môi t¶n

beginfig(159) vardef milieu(expr p) = save l,i,tot,A,B; numeric
l,tot,i; pair A,B; tot := longueur(p); l:=0; B := point 0 of p; for
i:=0 step .01 until length(p): A := B; B := point i of p; l :=
l+abs(B-A); exitif l > 1/2 tot; endfor; 1/2[A,B] enddef;
path p; p := (0,0)up .. (1cm,1cm) .. (1cm,0); draw p; draw
point 1/2length(p) of p withpen pencircle scaled 4bp withcolor
red; draw milieu(p) withpen pencircle scaled 4bp; endfig;
Chó þ: Chóng ta câ dòng �¸n mët v i macro �ành ngh¾a trong
file MACROS.MP
82. �÷íng cong v  c¡c �iºm tr¶n �â

beginfig(160)
vardef milieu_time(expr p) =
save l,i,tot,A,B,t;
numeric l,tot,i,t;
pair A,B;
tot := longueur(p);
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l:=0;
B := point 0 of p;
for i:=0 step .01 until length(p):

t:=i;
A := B;
B := point i of p;
l := l+abs(B-A);
exitif l > 1/2 tot;

endfor;
t % Pas de point-virgule

enddef;

save arrowhead;
vardef arrowhead expr p =
save A,u; pair A,u;
A := milieu(p);
u := unitvector(direction milieu_time(p) of p);
A--(A - ahlength*u rotated 15) --
(A - ahlength*u rotated -15) -- cycle

enddef;

u:=1cm;
drawarrow (0,0) .. (-u,u) .. (u,u);

endfig;
83. �÷íng cong v  c¡c �iºm tr¶n �â

beginfig(161)
save arrowhead;
vardef arrowhead expr p =
save A,B,u; pair A,B,u;

A := milieu(p);
B := p intersectionpoint

(fullcircle scaled ahlength shifted A);
u := unitvector(direction milieu_time(p) of p);
A \noi (A - ahlength*u rotated 30) -- B --
(A - ahlength*u rotated -30) -- cycle

enddef;

u:=1cm;
drawarrow (0,0) .. (-u,u) .. (u,u);

endfig;
84. �÷íng cong v  c¡c �iºm tr¶n �â
$$\epsfbox{metapost.162}$$
beginfig(162)
save arrowhead;
vardef arrowhead expr p =
save A,u; pair A,u;
A := milieu(p);
u := unitvector(direction milieu_time(p) of p);
A -- (A - ahlength*u rotated 30) -- A \noi
(A - ahlength*u rotated -30) -- cycle

enddef;

u:=1cm;
drawarrow (0,0) .. (-u,u) .. (u,u);

endfig;
85. �÷íng cong v  c¡c �iºm tr¶n �â

beginfig(163)
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save arrowhead;
vardef arrowhead expr p =
save A,u,a,b; pair A,u; path a,b;
A := milieu(p);
u := unitvector(direction milieu_time(p) of p);
a := A{-u} .. (A - ahlength*u rotated 30);
b := A{-u} .. (A - ahlength*u rotated -30);
( a & reverse(a) & b & reverse(b) ) -- cycle

enddef;

u:=1cm;
drawarrow (0,0) .. (-u,u) .. (u,u);

endfig;
86. L÷îi ch²o h¼nh thoi (b¼nh h nh)

beginfig(164) pair A,B,C; C = 3mm*up; A = C rotated 120;
B = C rotated -120; picture pic ; pic:=nullpicture; addto pic
doublepath A--B--C--cycle withpen currentpen; addto pic dou-
blepath A withpen pencircle scaled 4bp; addto pic doublepath
B withpen pencircle scaled 4bp; addto pic doublepath C with-
pen pencircle scaled 4bp; for i=-3 upto 3: for j=-3 upto 3: draw
pic shifted( i*(B-A) + j*(C-A) ); endfor; endfor; clip currentpic-
ture to (-2cm,-2cm)--(2cm,-2cm)--(2cm,2cm)� (-2cm,2cm)� cy-
cle; endfig;

87. L÷îi ch²o bí cong

beginfig(165) pair A,B,C; C = 3mm*up; A = C rotated 120; B
= C rotated -120; picture pic ; pic:=nullpicture; path p; p :=
A(C-A) rotated 30 .. C(C-A) rotated 30; addto pic doublepath
p withpen currentpen; addto pic doublepath p rotated 120 with-
pen currentpen; addto pic doublepath p rotated -120 withpen
currentpen; for i=-3 upto 3: for j=-3 upto 3: draw pic shifted(
i*(B-A) + j*(C-A) ); endfor; endfor; clip currentpicture to (-
2cm,-2cm)� (2cm,-2cm)� (2cm,2cm)� (-2cm,2cm)� cycle; endfig;
88. �ç thà h m sin

beginfig(166) ux:=2mm; uy:=5mm; numeric xmin, xmax, ymin,
ymax, M; xmin := -6.3; xmax := 12.6; ymin := -2; ymax := 2;
M := 100; draw (ux*xmin,0)�(ux*xmax,0); draw (0,uy*ymin)�
(0,uy*ymax); pair a[]; for i=0 upto M: a[i] := ( xmin + (i/M)*(xmax-
xmin), sind(180/3.14*( xmin + (i/M)*(xmax-xmin) )) ) xscaled
ux yscaled uy; endfor; draw a[0] for i=1 upto M:�a[i] endfor;
endfig;
89. �ç thà h m mô
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beginfig(167) ux:=5mm; uy:=2mm; numeric xmin, xmax, ymin,
ymax, M; xmin := -2; xmax := 2; ymin := -.1; ymax := 8;
M := 100; draw (ux*xmin,0)�(ux*xmax,0); draw (0,uy*ymin)�
(0,uy*ymax); pair a[]; for i=0 upto M: a[i] := ( xmin + (i/M)*(xmax-
xmin), mexp(256*( xmin + (i/M)*(xmax-xmin) )) ) xscaled ux
yscaled uy; endfor; draw a[0] for i=1 upto M:�a[i] endfor; endfig;
90. �ç thà h m loga

beginfig(168) ux:=5mm; uy:=5mm; numeric xmin, xmax, ymin,
ymax, M; xmin := .2; xmax := 3; ymin := -1.6; ymax := 1.2; M
:= 100; draw (ux*-.1,0)�(ux*xmax,0); draw (0,uy*ymin)�(0,uy*ymax);
pair a[]; for i=0 upto M: a[i] := ( xmin + (i/M)*(xmax-xmin),
(1/256)*mlog(( xmin + (i/M)*(xmax-xmin) )) ) xscaled ux yscaled
uy; endfor; draw a[0] for i=1 upto M:�a[i] endfor; endfig;
91. H¼nh v³ �÷íng elipsoid

beginfig(169) path p; p = fullcircle scaled 2cm; z0 = (-1cm,0);
draw p; draw z0 withpen pencircle scaled 2pt;
pair A[]; for i=0 step length(p)/100 until length(p): pair M,N;
M = point i of p; N-M = whatever * direction i of p; N-z0 =
whatever * direction i of p rotated 90; A[i] := N; endfor; draw
for i=0 step length(p)/100 until length(p): A[i] .. endfor cycle;
endfig;

92. H¼nh v³ �÷íng elipsoid kh¡c

beginfig(170) vardef cardiodide(expr p, O) = save i,M,N; numeric
i; for i=0 step length(p)/100 until length(p): hide( pair M,N;
M = point i of p; N-M = whatever * direction i of p; N-O =
whatever * direction i of p rotated 90; ) N .. endfor cycle enddef;
path p; p = fullcircle scaled 2cm; z0 = (-1cm,0); draw p; draw
z0 withpen pencircle scaled 2pt; draw cardiodide(p,z0); endfig;
93. H¼nh v³ elipsoid v  c¡c ti¸p tuy¸n t¤i �iºm ...

beginfig(171) vardef cardiodide(expr p, O) = save i,M,N; numeric
i; for i=0 step length(p)/100 until length(p): hide( pair M,N;
M = point i of p; N-M = whatever * direction i of p; N-O =
whatever * direction i of p rotated 90; ) N .. endfor cycle enddef;
path p; p = fullcircle scaled 2cm; z0 = (-1cm,0); pickup pen-
circle scaled 1pt draw p; draw z0 withpen pencircle scaled 3pt;
draw cardiodide(p,z0); pickup pencircle scaled .4pt pair M,N;
i:=1.5; M = point i of p; N-M = whatever * direction i of p;
N-z0 = whatever * direction i of p rotated 90; draw z0--N; draw
(-1/2)[N,M]�(3/2)[N,M]; draw N withpen pencircle scaled 3pt;
draw M withpen pencircle scaled 3pt; endfig;
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94. H¼nh v³ nhi·u �÷íng elipsoid

95. �÷íng trán v  nhi·u �÷íng trán ti¸p xóc

96. H¼nh v³ cao c§p

97. H¼nh v³ cao c§p câ tæ m u

98. H¼nh v³ cao c§p câ tæ m u v  câ...

99. H¼nh v³ qu£ bâng �¡ ...

100. C¡c �÷íng �°c bi»t trong tam gi¡c: Ph¥n gi¡c, �÷íng
trán nëi ti¸p

101. C¡c �÷íng �°c bi»t trong tam gi¡c. X¥y düng tø ph²p
bi¸n h¼nh �çng d¤ng...
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102. �÷íng cong câ môi t¶n

103. �÷íng cong câ môi t¶n

104. �÷íng cong câ môi t¶n

105. �÷íng cong câ môi t¶n

106. �÷íng cong câ môi t¶n

107. �÷íng cong câ môi t¶n

108. �÷íng cong câ môi t¶n

109. �÷íng cong câ môi t¶n

110. �÷íng cong câ môi t¶n

111. �÷íng cong câ môi t¶n

112. �÷íng cong v  x¡c �ành c¡c �iºm tr¶n �â

AAA
A

A

A

A
A A

A

A
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113.

00.20.4
0.59999

0.79999
0.99998

1.19998
1.399981.59998

1.79997

1.99997

114.

0

0.8
1.62.40001

3.20001

4.00002

4.80002
5.600026.40002

7.20003

115.

116.

117.

118. V³ h¼nh biºu di¹n ph²p t½nh t½ch ph¥n têng Riemann

119. V³ h¼nh biºu di¹n ph²p t½nh t½ch ph¥n têng Riemann
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120. V³ h¼nh biºu di¹n ph²p t½nh t½ch ph¥n têng Riemann

121. V³ h¼nh biºu di¹n ph²p t½nh t½ch ph¥n têng Riemann

122. V³ h¼nh biºu di¹n ph²p t½nh t½ch ph¥n têng Riemann

123.

124.

125. V³ c¡c �÷íng song song

B′

B

beginfig(203) pair A,B,C,D; u := 3cm; A := (0,0); B := (u,0); D
:= B rotated 72; C := (u,0) + D; draw A--B--C--D--cycle; draw
A--C; draw btex B′ etex shifted 1/3 (A+B+C); draw btex B
etex shifted 1/3 (A+D+C); endfig;
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126. V³ c¡c �÷íng song song

A
B

B′

beginfig(204) pair A,B,C,D,E,F; numeric d[]; u := 3cm; A :=
(0,0); B := (u,0); D := B rotated 72; C := (u,0) + D; d[0] := 1;
d[1] := sqrt( 2*(1+cosd(72)) ); d[2] := sqrt( 2*(1-cosd(36)) ); A
:= A; B := C; C := D; draw A--B--C--cycle; E := (d1/(d0+d1))
[A,C]; F := (d0/(d0+d2)) [A,B]; draw E--C--F--cycle; draw btex
A etex shifted 1/3(E+C+F); draw B--C--F--cycle; draw btex B
etex shifted 1/3(B+C+E); draw E--F--A--cycle; draw btex B′

etex shifted 1/3(E+F+A); endfig;
127. V³ c¡c �÷íng song song

A′B

B′

beginfig(205) pair A,B,C,D,E,F; numeric d[]; u := 3cm; A :=
(0,0); B := (u,0); D := B rotated 72; C := (u,0) + D; draw A--B-
-C--cycle; d[0] := 1; d[1] := sqrt( 2*(1+cosd(72)) ); d[2] := sqrt(
2*(1-cosd(36)) ); E := (d1/(d0+d1)) [A,C]; F := (d0/(d0+d2))
[A,B]; draw E--F--B--cycle; draw btex A′ etex shifted 1/3(E+F+B);
draw E--A--F--cycle; draw btex B etex shifted 1/3(E+A+F);
draw C--E--B--cycle; draw btex B′ etex shifted 1/3(C+E+B);
endfig;

128. V³ c¡c �÷íng câ và tr½ �°c bi»t

AB′

beginfig(206) pair A,B,C,D,E,F; numeric d[]; u := 3cm; A :=
(0,0); B := (u,0); D := B rotated 72; C := (u,0) + D; d[0] :=
1; d[1] := sqrt( 2*(1+cosd(72)) ); d[2] := sqrt( 2*(1-cosd(36))
); A := A; B := C; C := D; E := (d1/(d0+d1)) [A,C]; F :=
(d0/(d0+d2)) [A,B]; B := 3*(C-E); C := 3*(F-E);
draw A--B--C--cycle;
D := (d0/(d0+d2)) [C,A]; draw B--C--D--cycle; draw btex A
etex shifted 1/3(B+C+D); draw B--D--A--cycle; draw btex B′

etex shifted 1/3(B+D+A); endfig;
129. V³ c¡c �÷íng câ và tr½ �°c bi»t

A′

B
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