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l. o
1.1 Angle of 60°

Construct an angle of 60° with the given side.

L

1.2 Perpendicular Bisector

Construct the perpendicular bisector of the segment.

1.3 Midpoint

Construct the midpoint of the segment defined by two points.
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1.4 Circle in Square

Inscribe a circle in the square.

1.5 Rhombus in Rectangle

Inscribe a rhombus in the rectangle so that they share a diagonal.
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)

\

Construct the center of the circle. Note! L and E goals are independent. To get 3 stars on this level you
need to solve it twice: one solution with 2L and the other with 5E.

1.6 Circle Center

2L

5E
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1.7 Inscribed Square

Inscribe a square in the circle. One vertex of the square is given.

7E ¥%

EXE A, kidHE F—R B {ERPIEEEIGATH.
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373
1. LA B AR, BA B¥EER RB A TR C5 D;
2.LAC AR, CD m¥4ZFE, B A TR D 5 F;
3. 1 Z AC HERK, RE C TR E;
AEEREFREATRIL

5.1%%#% I B,
6.1E%E FG HiER, RXE C F= H;
7.&E% HB.

LAFI = /CFE + LZAFC = ZCEF + LAFC = %AAC'F + ZAFC = 45°, 8 FI 5 1B /3K
{RIETS RIS
EG RER ¥ LIFH = 90°, FH 5 BH JR{FIEARMISBINESRIA.

==



2. 8

2.1 Angle Bisector

Construct the line that bisects the given angle.

/

2.2 Intersection of Angle Bisectors

Construct the point where the angle bisectors of the triangle are intersected.

2.3 Angle of 30°

Construct an angle of 30° with the given side.
10
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2.4 Double Angle

Construct an angle equal to the given one so that they share one side.

2.5 Cut Rectangle

Construct a line through the given point that cuts the rectangle into two parts of equal area.
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/

2.6 Drop a Perpendicular

Drop a perpendicular from the point to the line.

2.7 Erect a Perpendicular

Erect a perpendicular from the point on the line.

12
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2.8 Tangent to Circle at Point

Construct a tangent to the circle at the given point.

3E

BHE A, KTH F—x B {FERITIZ.
1373
1. UEES—m C AEL, CB ¥R KB AF= B5 D;

2. LA B AR, BD p¥ER, XE C FRD 5 E.
3.1&#% BE.

1 1
BC 1 DE, AC 1. BD, ZEBC = ZDBC = EADAC’ = EACAB, FRSZYI A ETEA BE A9tk

13
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==

2.9 Circle Tangent to Line

Construct a circle with the given center that is tangent to the given line.

2.10 Circle in Rhombus

Inscribe a circle in the rhombus.
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3.7
3.1 Chord Midpoint

Construct a chord whose midpoint is given.

3.2 Triangle by Angle and Orthocenter

Construct a segment connecting the sides of the angle to get a triangle whose orthocenter is in the

point O.

3L

e

6E
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3.3 Intersection of Perpendicular Bisectors

Construct a segment connecting the sides of the angle to get a triangle whose perpendicular bisectors

/

are intersected in the point O.

O

3.4 Three Equal Segments - 1

Given an angle ABC and a point M inside it, find points D on BA and E on BC and construct segments
DM and ME such that BD = DM = ME.

16
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3.4 Circle through Point Tangent to Line

Construct a circle through the point A that is tangent to the given line at the point B.

3L

6E Yy

17
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BAl—m A, —KBE% | RE F—= B, kit A (FRBSELET= B.
Ei%
1. LA B BRI, BA H¥RER;
2. LA A BB, ABR¥ZER, KB BFRC5 D, %x8% | Fm B5 E;
BEREFAHER XRE ATFRF;
4. % BF’,
5. &% CD, X ABFRG;
6. LA G AEIL, GA AHREE.
FB 11, CD 2 AByhEL, E G BIAAKEER.
==

3.6 Midpoints of Trapezoid Bases

Construct a line passing through the midpoints of the trapezoid bases.

3L

18
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5E ¥

BEER; ABCD, Hep AB // CD. R{EH#ER, L TR afi0iEs.
373
1.3EK AD;
2.5 BC, 3z AD K& T E;
3.1ER AC
4.3%&% BD, %X AC F1 F;
5.4 EF {fFE%, 931X ABF1CD TR G 5 H.
B) HG BPARTREER, 1F5%.
nii:
iE—  HTED RS

19



DH ED DC DF DH
1C - FEA-AB - FB - CB = AG =GB @E#E DH = HC. U

‘&= mEiRESHH
tNRAEE, $& FYELJ // AB,WIJ // CD.

SApra = SAapaB — SAFAB = SacaB — SaraB = SacrB = IF = FJ,

IF EF FJ

E=mc-cs AG =GB @# DH =HC. [

20



E= ERESEF
mEEE 8 CI L EGF=RI1,DJ 1L EGF=RJ.

21



Sapra = SapaB — SaraB = SacaB — Sara = SacrB = Sapar = SAEBF.
Sarepr = Sagar — Saapr = Sagr — Saper = Sagcr =  DJ =C1,

#wADJH>~ANCIH = DH=HC E#AB=GB O

3.7 Angle of 45°

Construct an angle of 45° with the given side.

2L

5E

22
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3.8 Lozenge

Construct a rhombus with the given side and an angle of 45° in a vertex.

5L

B AB, KL AB infE— 4TIk, BEEF—1M85 45°.
373

1.8 AFEZ L L AB;

2.LA A BEL, AB ¥R, R I FTR OS5 D;

3.fF ZBAC W9f¥ 5%, XE A TR E;

4.3 E fFE% > 1L CD;

5.%#Z DB AREK, 32 I, TR F.
==

7E

23
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37
1. LA A BE, AB R¥EZER;
2. LA B AR, BA A¥RER, KB A Fm C 5 D;
3.%#% CD, % ABFR E;
4.LLE BEL, EA B¥EEE, 2 CD FRF 5 G;
5. %R AF H3EK, RE A T H;
6. & G B ALK, KB BFmA I
7.0 HI
5.

3.9 Center of Quadrilateral

Construct the midpoint of the segment that connects the midpoints of the diagonals of the
quadrilateral.

3L

24


af://n213

373
{EXIAPRAYF . {F7e.

ilEBR

Bz FEAEFE, U

G:

(A+ B+ C+ D)
(A+B C+D)

2+2
B+C A+D
(2. 4:2)

| = N = N

2 2
(A+C .B+D)
+ ;

2 2
25



26



4.9

4.1 Double Segment

Construct a point C on the line AB such that | AC| = 2| AB| using only a compass.

4.2 Angle of 60° - 2

Construct a straight line through the given point that makes an angle of 60° with the given line.
BR—E% L RE&IM—R A KIR AFEZ%S | kfHEH 60°.
3L Y%

27
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373
1. LAl E—m B AR, BA AHREE;
2. LA A RRL, AB73¥42FR, ZE B TR C, X1 TR D.
3.F LCAD NfaFHs R I TR E.

N EA BDpTREL. {F5E.

iEBR

1
AABC 2Ein=f,, LCDB = EéCAB =30°, 8 LAED = 90° — ZCDB = 60°. iE£e.

4E ¥%

373
1.LAL E—m= B AR, BA AHEFE;
2. LA A BB, AB #¥2FR, RE BFTR C, X1 TR D.
3. LA D AR, DC #¥2FE, R&E B F=< E;
4. %% AE.

W AE BDAFTREL. {F5E.
iEBR

ZCFEA = %AC’BA = 30°, ZBFE =90° — ZCEA = 60°. it

4.3 Circumscribed Equilateral Triangle :

Construct an equilateral triangle that is circumscribed about the circle and contains the given point.

5L

28
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6E

4.4 Equilateral triangle in Circle

Inscribe an equilateral triangle in the circle using the given point as a vertex. The center of the circle is
not given.

HERE—= A (KAL), RMEENRZEEN=HFF, EF— =8 A.
5LyY
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373
1. LA A AED, NEERNERIIKHRER, REERTR B C;
2. LA B AR, BAB¥ZFR KB AFR DS E;
3.4ECD hEL, REERSR A S F;
4.8 CE hEs, REERSKR A5 G,
5.1 % FG,

iEBR
/FAG = ZDCE = %4DAE = 60°,

/ZHIC =90° — ZBCE = 90° — %ABAE = 60°.

W AAFG AENAESFA=MA. L.
it CDEZ%LAE=xH%.

8E Y%

30



373
1. LA A AR, NEERENERRIKHRER, REERTR B C;
2.LL B AR, BA KA¥EEER, REERTRAS D, XEAFRESF;
3.LLE AEL, EC KA¥ZER, B BFR D 5G;
4.3&% AG, REEERTR H;
5.00C AR, CAKA¥EEER, REEETRAS LB AFRJI 5 K;
6. LA J AR, JI KAFEFR, XE C T/ L;
7.3&% AL, REERTR M;
8. 1% M H.
ilEBR
AABE REN=/K, AGBE = ACAE,
ZCEG = ZCEA+ LZAEG = ZGEB + LZAEG = 60°, ACEG 2Fih=.

HGAEEF¥S CF, B SLIEERN AH BIARRFO=AI—FA. BN AAHM RENRESL=
R, IEEE.

i AR UHS ERIERE FAETH

6E

31



373
1. UEEE E—R B AR, BA F¥RER, REERTFR A5 C,
2.LLAREY, AC m¥EERE, RKE BFRC5 D;
3.LAD AR, DA ¥R RRAFRES F;
4.i&% AR FHER, EERTR G
5.1 FA R, REERTR H;
6.1 EZ GH.

ilEBg
H 2.8 f0: AD AEAERTIZ.
/FAD = /DAFE = /GAH = 60°, 81 NAGH E4ERINNIESI L=, IEEe.

4.5 Cut Two Rectangles

Construct a line that cuts each of the rectangles into two parts of equal area.

32
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4.6 Square Root of 2

Let |AB|=1. Construct a point C on the ray AB such that the length of AC is equal to V2.

4.7 Square Root of 3

Let |AB|=1. Construct a point C on the ray AB such that the length of AC is equal to V3.

33
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4.8 Angle of 15°

3L

5E Y%

iEER

34
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/ZDAF = %ADBE = %ADCE = 15°.ilEEE.

4.9 Square by Opposite Midpoints

Construct a square, given two midpoints of opposite sides.

6L

10E J)

35
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fEi&
1. L A AR, ABK2ER);
2. LA B AR, BA KAHRER, REI A F= C;
3.LAC AR, CARERER, KB AFR B5 D, XEABFRASE;
4.5 AE XRAFRF5G;
5% BD, REBFRHE5 1, X AE TR J;
6. LA J REL, JA I¥EER, R AE FR K, 3 BD FR L;
7.5 IG;
8.1 LA, R IG T Asz;
9.1%# FB AR, 32 IG F = Ba;
10. &% HF, 3 HAFTR A, R LBTR B;.
ilEBR
FRERR M AB | B1Bs. BB; = AF'sin30° = BB, #§lUiaf; A1 A2 B2 B RIERF, B A, B /3
che. IEEE.

4.10 Square by Adjacent Midpoints

Construct a square, given two midpoints of adjacent sides.
36
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7L

10E

4.11 Square by Two Vertices

Given two vertices of a square. Construct the two other vertices using only a compass.

37


af://n395

-~
i
[
[N
<
Il
[\



it RAERALERRRPS.



D.E

5.1 Parallel Line

Construct a line parallel to the given line through the given point.

/\/\

4E method 1 J)

4E method 2 J)

5.2 Parallelogram by Three Vertices

Construct a parallelogram whose three of four vertices are given.

8E

40
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it FUA5.1.4E BTMTE.

5.3 Line Equidistant from Two Points - 1

Construct a line through the point C and at equal distance from the points A and B but that does not

pass between them.
|
./

5.4 Line Equidistant from Two Points - 2
41

4E

F  FUE 5.1.4E E—Rh5iE.
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Construct a line through the point C that goes between the points A and B and that is at equal
distance from them.

3L 5E

"

5.5 Hash

Construct a line through the given point on which two pairs of parallel lines cut off equal line
segments.

4E

it FIA 5.14EB—FUTE
5.6 Shift Angle

42
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Construct an angle from the given point that is equal to the given angle so that their sides are parallel.

it FUAS5.1.4E BTMTE.

6E

5.7 Line Equidistant from Two Lines

Construct a straight line parallel to the given parallel lines that lies at equal distance from them.

Ny /

e~
N

iEBR  FRSZAYPEELAIMERANS.
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5.8 Circumscribed Square

Circumscribe a square about the circle. Two of its sides should be parallel to the given line.

11E

P
NP

T FIA 45°.

5.9 Square in Square

Inscribe a square in the square. A vertex is given.

6L

44
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O—

7E

u' =

5.10 Circle Tangent to Square Side

Construct a circle that is tangent to a side of the square and goes through the vertices of the opposite
side.

45
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6E

46



0. ¢

6.1 Point Reflection

Reflect the segment across the point.

4L

5E

47
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6.2 Reflection

Reflect the segment across the line.

o]
Q

6.3 Copy Segment
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Construct a segment from the given point that is equal to the given segment and lies on the same line
with it.

4E

b

6.4 Given Angle Bisector

Construct two straight lines through the two given points respectively so that the given line is a
bisector of the angle that they make.

4L 4E

6.5 Non-collapsing Compass

49
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Construct a circle with the given center and the radius equal to the length of the given segment.

5E

6.6 Translate Segment

Construct a segment from the given point parallel and equal to the given segment.

6E

50
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N

tnE, ABCD #1 AADE 2550=f.

ADBF ~ ADBE, /CDF = 60° — /BDF = 60° — /BDE = /BDA,
# AF /) BC (RI/EE4ERE), A, B,C, F l=stR, /CBF = /CAF,

51



M /BGA=/BFA=/BCA+ Z/CBF — Z/CAF = /BCA,
s ACBG B35, # AG // BC B AG = BC.

6.7 Triangle by Three Sides

Construct a triangle with the side AB and the two other sides equal to the given segments.

4L 12E

6.8 Parallelogram

Construct a parallelogram with the given side and the midpoint of the opposite side in the given point.

5L

52
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8E J)
le.image-20220802211540855

i+ FE4.17%03.6.
6.9 Nine Point Circle

Construct a circle that passes through the midpoints of sides of the given acute triangle.

*k{E AABC WA,

5L

fEi%

53


af://n511

1.ffAD | BC3 BCFm& D;
2#ECE | AB% ABFH E;
3.4 DE fhEEt:, 5 AC FA F;
4.5 EF fyhE4%, 32 DE (BT S G,
5. L0 G BB, GF .
ME G EIAFRALAE. FE55.
VIERR

RAARBEMERE G BIALAE. IEEE.

9E

373
1.4 BC g9pEL, 32 BC TR D; (3F)
2.LAD AEL, DB B¥2{FE, 2 AB TR E, 2 AC TR F; (1F)
3.{F DE BhEL, X DF HIHPELTR G (4E)
4. LA G AR, GD H¥EFRE. (1)
WE G BPFfeRNLRE. fF5e.
EBl  ELREMERRME. IEEE.

54



6.10 Symmetry of Four Lines

Three lines are intersected in a point. Construct a line so that the set of all 4 lines is mirror symmetric.

3LY)

Ei%
1. LA BRI, FREAERER, 5=£EME5 51X F= B, C, D;
2.LL B AR, CD 3¥EFE, B A F= E;
3.1&#% AE.

W AE Bp79frRiEEL:. 1F5%.
ikl /BAFE = ZCAD, # £BAC WY B3R, IEEE.

4E J

55
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(37
1. LA BB, FEKIERER, SEPREKEMNEZSIRZTFR B, C;
2. 1% % BC, *B—5EM&TR D;
3. LA A SR, AD 3¥ZFE, X BC FR E;
4.7%#% AE.
W AE BDARTRIEEL. {F5.
il /BAE = /CAD, ¥ / BAC BIfFE5>EE0FxFR4d. JEEE.

6.11 Parallelogram by Three Midpoints

Construct a parallelogram given three of the midpoints.

7L %

56
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fEi%
1. 1L A B, BC o342 {EE:
2.1 B HEW, AC J9ZEE, KB AF& D 5 E:
3.1 OD, 58 A F F;
4. OF BorhEs: |y
5.3 E Iy 19ZEL 1
6.3 GA, % I; Fa H;
7.8 B#1J [/ GH,%s HERMICD ¥R 15 J.
MPSFY G H 1] RIS FRRAEEATIGAR. (F5e.
JIER
AABC =~ ABAD, minf; ABCD S8, i ABCF 247105,
#CG // ABA CG = %AB.

CG L IG,IG L IH,#%IH // CG.
BT GHI.J BDAFRIESHTIGOR. L.

10E ¥

57



37

1. LA B "B, BC J924EE.

2. L C AEI, CB A¥ZEER.

3. LB B 5B C —3Z=AED, MRKAFEIER,

ZB CFm D %E BFHE;

JEE AD;
LA REL, AE A¥EER, RE B F= F; (F)
JEECF, X AD FRG;
LAC REY, CG F¥EEE, 2 CF TR H;
LA REL, AG BHEER, 32 AD FR J;
&R HB;
& JE, X HBF R

O W 00 N o U b~

1
WP9BRz G HIJ i RRTRIATIAH. .

ilEBR

— — —

EB = BC = CD, # AD BN RFrKIGOf,—OFEEL.
AB | EF, EF 1 FC,# AB | FC.

HPUAR; G H1J BDARRIEFATIUIARZ. IEEE.

58



7.m
7.1 Sum of Areas of Squares

Construct a square whose area equals the sum of the areas of the two given squares and all three
have the common angle.

?'-**_-\ |
o o

3L

W

6E
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7.2 Annulus

Construct a circle that is concentric with the given one and divides it into 2 parts of equal area.

4

7.3 Angle of 75°

Construct an angle of 75° with the given side.

4L

5E



af://n645
af://n652

3LY)

373
1. LSt —rm B AEI, BA B¥RER, 32535%F = C;
2. LAC AR, OB A¥4EFRE, 228 B T—/ D;
3./ LDAC ) (M BFntk, BIARTRIEEL:.

==

ilEBR

1
ABCD 2Eih=fW, LDAC = 180° — EADBC’ = 150°, HEFAFD LB R RKEL:. IEEE.

5E J)

61



ilEBR

ZABD = 30°, ZAEB = %(180O — LABD) = 75°.

7.4 Line Equidistant from Three Points

Construct a line that is at equal distance from the given three points.

3L7E

7.5 Heron's Problem

Construct a point C on the given line and segments AC and BC such that the sum of their length is
minimal.

62


af://n673
af://n678

4L 4E

7.6 Circumscribed Circle

Construct the circumcircle of the triangle.

3L7E


af://n683
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7.7 Inscribed Circle

Construct the incircle of the triangle.

8E J)
A
/\ O
4 | C\E
G E
S Ak
B o
O
i

1. LA B AR, BA A5#42(FE, 32 BC TR D;
2. C REL, CD 1¥EEH, 2 AC FRE;
3.{F AE iyhEL, 32 AC TR F' (3F)
4. MREREF LANBTFHEL X AENPELTR G, (2E)
5.LA G AR, GF BHEER. .
VIEBR

CE=CD=a—c, AF = %”“ B G BDHFTRIE. JELE.,

7.8 Circle Tangent to Three Lines
Construct a circle that is tangent to the three given lines. Two of the lines are parallel.

6E Y%
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37

1. LA A REIL, AB AHZRER, 32 A fiER—&RFET& TR C 5 D;
2.1&# BC,
3. LA C AEL, CB HH2FE;
4. LA D REG, DC AR, XEBE CFRE S F;
5. %% EF, %2 ACFm G, %2 BC F= H;
6. LU H HE, HG FHR{EE. V52,
iIEBR
F5$ AB =1, /BAH = 6.
/ABC = ZACB, # BC 2EHERE&BFH .
EF 1| AC, AH %%y /BAC, 1R AG = AH cos0 = ABcos®#.

BC =2BH = 2sinf
EG? = DE? - DG? = CE? — CG?
=22 — (1+ AG)? = (25in6)* — (1 — AG)?
= AG = cos?6.

IEEE.

7.9 Segment by Midpoint

Construct a segment with the ends on the sides of the angle such that the given point is its midpoint.
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3L

5E

7.10 Angle Isosceles
Construct a line through the given point such that it cuts off equal segments on the sides of the angle.

5E J)


af://n739

7.11 Excircle

Construct an excircle of the triangle formed by the three given lines.

8E



af://n744

iEBR & 7.7.

68



8.6

8.1 Perimeter Bisector

Construct a straight line through a vertex of the triangle that divides its perimeter in half.

4L

7E

69
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8.2 Angle 54° Trisection

Construct two rays that divide the given angle of 54° into three equal parts.

4L method 1

it FE2ELRFZRETDE.

4L method 2 J)

70
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ilEBR
£BCD = LZACB = ZBAC = 54°,

/DAE = %(180" — /BCD — /ACB) = 36°.

S5E

71



ilEBE [ 8.2.4L method 2.

8.3 Interior Angles

Construct a line through the point that crosses the two lines so that the interior angles are equal.

4E J)
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8.4 Regular Octagon

Construct a regular octagon with the given side.

N |
N /
N
/
N
136 J \
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8.5 Triangle Cleaver
Construct a line through the midpoint of a side of the triangle that bisects its perimeter.

3LY

1373
1.4 LAWRFSHE 2 BC TR D;

74
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2. BC tyehit, 35 BC F E;
3.4EEG // AD% AC FH G. fE%.

ilEBR
K CAZR F, (658 AF = AB

/AFB = /FBA = %LBAC’ = /ZLCAD,

# FB )/ AD /| GE,BA+ AG = FA+ AG = GC.
B} EG iC/9RTSRERER. IEEE.

7E

ek
1.#E BC toehEL:, 55 BC F4a D; (3E)
2.1 A KB, AD J¥&(eE, 5 ABFi E, % AC F& F,
3.0 E RE, ED J42(EE;
4. LU F REW, FD R3¥42(FE <8 EF& D5 G,
5. &% DG. =,
3
Sk CAZS IS5 H, (48 A = AE, AH = AB,
W HB // IE, IE | EF,
mGD | EF,# GD // HB.

F 8.5.3E %0: DG iCHFkEk. iEEE.
75



8.6 Torricelli Point

Construct a point from which each side subtends an angle of 120° or 60°.

4L

373
1. LA B AL, BC ¥ZFR),
2. LA C BEL, CB HH=2ER,
RXE BF= D, BAS DfF BCAEM.
3.1 Z DAHER, XE C TR E;
4.8 LBCE®BF¥H% X DEFTRT.
ilEBR
CT 1 BE, Z/ZEBT = /BED = %ABCD =30°, 8 £/BTC = ZETC = 120°.

VEEE.

5E
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il &% 8.6.4L.

8.7 Circle Equidistant from Four Points

Construct a circle equidistant from the given four points so that exactly two of them lie inside the
circle.

6L 12E

8.8 Octagon from Square

Construct a regular octagon by cutting the corners of the given square.
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7L

8E

8.9 Egyptian Triangle by Side of Length 4

78
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Construct a triangle with sides whose lengths are equal to 3, 4 and 5. The side with length 4 is given.

5L
7E J)
D
fEix
1./EBE% AB;

2.LL B REIL, BA B¥E(ER, 2 ABFR C;

3. LA A BED, AC F¥2FE, 32 AB TR D;

4. LLC AR, CAR¥RER XA AFTRESF;
5. %% EF, X8 BFRG;

6. 5% DG, B AT H;

7.3%8% AH. {F5E.

79



ilEBR
fEAI | DH3 DH F= 1,1

tan /IAD = cot /GDB = 3, tan /DAH = tan2/1AD = —%.

HEPRESEELRENIN=AIC AR = I

8.10 Chord Parallel to Segment

Construct a chord of the given circle that is parallel to the given segment and congruent to it.

4L

fE%
1.1 C B, AB J42{EE Cs;
2.4£CD /| AB,%E Cy F& D;
3. {8 CD WhE, % CD T4 E, XBEFS F
4.{EFG |/ ABZXEHETAG. /5=

iEBR
FG =2FH =2CE = CD = AB.ifte.

7E
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{Ei%
1. LA C REIL, CA BHEEEER Cy;
2.5 AB, %8 Cy Fm D;
3.1€ BD #yshEE4, % BD FH E, XBHRFA F 5 G;
4. %8 FC HER, REMETF= H;
5.i%# GH. 5.
ilEBH
YECI 1 AD, % AD FiI,% HG F5 J.
AB 1 EF, HG | EF,# AB // HG.
t HJ = JG, AI = ID, /ZHAB = /GDB = /GBD,
# AH // BG, M5nf; ABGH 247,
# AB = HG.JE£E.

81



9.0

9.1 Minimum Perimeter -1

Construct a triangle whose perimeter is the minimum possible whose vertices lie on the two sides of
the angle and the third vertex is in the point A.

6L 6E

8
8|

9.2 Third Proportional

Construct a point D on the ray such that the segment AD is the third proportional to the given line
segments.

3L 3E

82
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1373
1. LA A BEIL, AB R¥REE,;
2. C REW, CE A¥EER, XR A FRE;
3.LLE REY, EA B¥EFE, 22 ABFR D. {F5%.
ilEBB

AC AE A2 e

9.3 Harmonic mean of Trapezoid Bases

Join the legs of the trapezoid with a segment that is parallel to the bases and whose length is equal to
the harmonic mean of their length.

3LY)

373
83


af://n947

1.15& % AC,
2. BD, % AC TR E;
3.3 E#% FG /| AB,%x AD T2 F, % BC T G. {f5x=.

IEBR
EB 2AB-CD
e e - _— . —_ —  qFE
FG =2EG =2 DE+ EB CD AB—{—C’D'I ke,
5E J)
,OG
D F C
o
O O
E \ H
A B
fEi%
1.15& % AC,

2.4 BD, % AC F E;
3.0 C HE, CE A¥RERE, X CD FRF, R ACEKETR G;
4. LA F BRI, FG B¥EEE, RE C FR H;
5./EE% FH. {F5.
ilERR
CI | GH, EH | GH = EH // CD, t 9.3.3L B0k, JEEE.

9.4 Drop a Perpendicular*

Drop a perpendicular from the point to the line passing through the center of the circle using only a
straightedge.

84
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5L 5E

iEER
RA=A/ELtmRNS. L.

9.5 Midpoint*

Construct the midpoint of the segment using only a straightedge. To help you, a line parallel to the
segment is given.

5L 5E

85
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iEBR I 3.6.

9.6 Trisection by Trapezoid Diagonals

Construct a line segment that is parallel to the bases of the trapezoid and is divided to three equal

parts by its diagonals.

SN

3L

5E Y%

86


af://n992

oF

Ei%
1. LA C REL, CD ABEMER,;
2.5 DC, %ZXE C FR F;
3.1& % FEHEK, X AD TR G;
4.3%&% AF, 3% BD ¥4 H,
5. %8 GH. fE=.
ilERR
RGHRACF=I1,xxBCF=J.

AH HC DG
HF CD GA

FZE R ERA:

_ AH _ AG
HF ~ GD
GI Al IH AH BH HJ

- GH // CD,

®pc~Tc CF HF HD CD

===

= GI=1IH=HJ.

9.7 Minimum Perimeter -2

Inscribe a triangle into the given one whose perimeter is the minimum possible.

6L

87
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it AMERR=AIEE. FR&EINIRER=ARER =Y.

8E J)

Ei&
1. A B AR, BC A¥EER;
2.LAC BEIL, CB %2R, RE B F= D 5 E;
3.%#% DE, X BC TR F;
4. LA F AR, FB RA¥EFE, X ABTR G R ACTFR H;
5.1%#% GH;
6. LA B ARIL, BG A¥2(EE, B F TR I

88



7.3&#% IH,3x BC F= J;
8.1 GJ. 1F=.
iEBR
RG5 HRER B GJ + JH &8, SUCHFTR=FA. I

9.8 Harmonic Mean of Segments

Construct a point on the given ray to get a segment with length equal to the harmonic mean of the
two adjacent segments.

AL 4E
F /
Q
5 gC
A 9 O OC
B D
(373

1.4 B AEI, BA A%4E(EE, & BC TR D, REFNFETHR E;
2. L E AR, ED A¥RER),
3.3 % DE Ak, XA EFA F;
4.i&% CF, REFMFE TR G. 1F5%.
ilEBR
$ AB = a, BC = b, Ul

— 1 /— —_— a—> 1—
BE=—{(BD+ BF )| =—BC + —BF,
2 2b 2
—_ - . a 1

2ab
# BG = ka = —2_ ifFte,
a+b

9.9 Triangle by Anlge and Centroid
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Construct a segment connecting the sides of the angle to get a triangle whose centroid is in the point

0.
5L J)

7E J)

RMEREIZS 11, s.
1. 5% AG;
2. LG BEL, GA F¥EFR, 2 AG F= B;
3. LA BAEL, BG A¥RMEE, X AGFRC.XEGFR D5 E;
4.5 DE, X ABFRF,. %) ¥R H;

5.0 F ARG, FH p¥E(FE X DE TR I,
9



6. 15 Z CI FHEK, 2 I TR J;
7.3&% JF FER, X 1) TR K. {F5.
ilEBR
AG = 2GF, "%t JF = FK.
AAFH =2 ANCFI = AAFK=>~ANCFJ = JF=FK.

EEE.

9.10 Triangle Mid-Segment

Construct a mid-segment of the given acute triangle.

5E

91


af://n1093

10. k

10.1 Tangent of Circle

Construct a tangent to the circle from the external point.

4L

5E J)

373
1.{FE% AO, XEXNETR B;
2. LA B BB, BA 733424ER, 32 AO F=R C;
3. LA O AEL, OA J5¥2FE, 32 AO TR D;
4. LA D AR, DC 73¥2FE, ZRE OA TR E;
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5.1& 8% AE. {F%.

iEBR
fEOF L AERX AEFRF.
AB =0A - OB,

DC =204 — 2AB = 208,
CF = S DE= DC = OB,

# F =8 OB L, B) AF J9Frskil4k. IEEE.

10.2 Outer Tangent

Construct an outer tangent between two circles.

6L ¥%
F
G 2
O
F1 E_Z,o
D, g
N7\
7PN\ |
O O=—0
NV
{Ei%

1.&E% AB, XA AF= D, xE BFRE;

2.{E AB= C;

3. LA C AE, CA JE2{EE.

4.1 DE yhEs, RE C FR G

5.4 G REL, GD A¥&(ERE, X8 A FR D, RE BF=R Eo;
6.1&% D1 Es. {F.
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ilERR

& AD., AG, BG, BEs;

EGF, 1. AD,, %X AD, F= Fy;

e GFy L BEy, % BEy T F.

/D1AG = /DAG, Z/EsBG = ZEBG,

/D1AD + /EBE; =2 (/GAB + ZGBA) = 180°,

W AF, /| BFy, &5 Fy, G, Fy =istss

F1D, = DF = FE = FyE,, 808, D, F, Fy D, 25/,
D1E; | ADy, D1Es | BEs, # D1 Eq BIA5MAYIE. (EEE.

8E J)

it SRRFA=AARHIMINSD (FE) BIFEE— MR (EE).

10.3 Inner Tangent

Construct an inner tangent between two circles.

6L
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AN

i @ 10.2.6L, MIPELRIREAE.

8E

[ 10.2.85, A SRR,

10.4 Rotation of 90°

Rotate the line segment 90° counterclockwise about the given point.

5L

95


af://n1167

9E Y%

Ei%
1.1FE% AB;
2.{EElOA, X ABFR C;
3./FE OB;
4.5 AO #iEk, KEEOAFR D5 E;

96



5.4f R CD, %z ABFRF,
6.1&% FD, RE OA T/ G;
7.i&% FE, 8 OA F= H;
8.1 GH, RE OBF=/ 1. 1F5x.

iEBR
#E OA, LACD = 90°,
#E CD #, ACFD 2EEER=FF.

/DEF = 180° — %ZDCF = 135°,

/DAH = 180° — /DEF = 45°,
HMAAHD ZEEER=FAK, OH L AD.
/DGH = /DAH = 45°, 8 IG 1L AB.
R 10.45L 50 HI = AB.3FEs.

10.5 Rotation of 60°

Rotate the line segment 60° clockwise about the given point.

4L 4E

90

373
1. 1B AO;
2.ffE BO, B AO TR C;
3./fR OB, & BO T D,

97
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4. 75 CD, %8 A0 F5 E.
N DE iZFReses. e,

VTR

ADBO gsih=faf, t L DCO = %41)30 _ 30°,
LOAE = 2/DCO = 60°, & NAOF EZih=F.
i DE \ZAFREER, .

10.6 Segment Trisection

Construct two points that divide the segment into 3 equal parts.

5L J)

D
r
o]
Q L ”~.“;
po— L E
F C /

1373
1.1¢E AB;
2.1 ABHhEZL X ABF= C, B ABF=D;
3./F AD p9hEL, X CD TR E;
4.4 AE HhEEL, X ABTRF,
5468 FA %2 ABFm G. 5.

iEBR

98
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AF — ?AE _ %AD _ %AB, W F, G =455 iEEE,
6E J)
fEiE

| {EEI%: AB:

2.1 B AB, %X ABFR C;

3./f & BC, 3% ABFm D;

4Bl DA, ZXR A TR E;

58l EA, 22 ABTR F;

6.FE FA X ABFRG. {F5%.
ilEBR

AE 1
ANAEF ~ ANADE = AF = a0 AE = §AD, W F,G A=F5A. I

10.7 Segment Trisection*

Construct points that divide the segment into three equal parts using only a straightedge. To help you,
a line parallel to the segment is given.

B AB // CD B AB # CD, kX ABHN=%5 = BREEBETAEERSE.
8L 8E

373
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1. %8 AC;

2.1&% BD, R ACFRE;

3.1 AD;

4.1&8% BC, 32 AD TR F',

5. EF, X ABFTR G ZXCDFRO.
6.1%# DG, 32 BC T/ H;

7.5 FH X ABFR I, 32 CDFRJ;
8. &Z JF, 3 ABFT= K.

ilEBR
#EHL /| AB, X AD ¥R L X EGFm M, %X BEF&N.

cO EC CD CF CO
AC _EA 4B _FB _GB ~ AG6-=GE

LM FM MH
ic _FG_¢B =~ M=-MH

LH DH HN
ic Do ¢ ~ MW-HN

MH EH HN 1
ot = pr =75 = IB=2G~3AB

cJj EJ JD 1
ar ~ Br 13~ ‘P=3¢P
JD DF CD 1

AK ~ FA 4 ~ AK=34B

10.8 Chord Trisection

Construct a chord of the larger circle through the given point that is divided into three equal segments
by the smaller concentric circle.

3L Y%
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37
1. 8% A0, XXZE OBFR B5 C, XE OA TR D;
2. LA D AEY, BC 3%4Z(EE, RE OB TR E;
3. 8% AE, R OB TR F, XE OA F= G. fF=.
ilEBR
OB =r, OA=R, AF =,
£ AG AFTRER, WE AAOE 8 R? + r? = 2r? 4 242,
WRBIF 2d* = R? — r?
EAADE T, (2R)? + (2r)% = 2R? + 2r?, B0 2d*> = R*> — r2.
B AG BDSIFTREGER. EEE.

4E
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# £ 10.1.5E 1 10.8.4E.

10.9 Three Circles - 1

Construct three circles with the given centers that are externally tangent each other.

7L

¥ R=AEBHMEN A, B,C,BC=a,CA=b, AB=c,pB¥EK W R, =p—a.

10E
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10.10 Secant Bisection

Construct a secant through the given point that is divided into two equal segments by the circle.

4L

¥ 10.8.3L

4E

103
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£ T 10.8.4E.

10.11 Three Circles -2

Construct three circles tangent to each other at the given points.

oL

i BO=SFEAROEMI R =R
13E %

i

1./EE BA;
2. /R CA, xR BAF= D;

3.%# BC, RXR BATR E, XE CATR E;
104
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4.%&% DE, KR CAFRAG;
5.1%# DF, X[E BAF/A H;
6.1 EZ GC,;
7. HB, R GCFAI
8.1%#% DC, RE BAF= J;
9.€8 AJ, XE BA FR K;
10. E#E AK, X BI FR L, &2 CI FR M;
1. & I B;
12.{ER LA;
13. fE& M A. {F5%.

ilEBR
SNENFiREN L.
HmCG =CD,BH = BDH

/BCI = /GCE = ZCED — ZCGD
=/BDE - /CDE = /BDC
=/FDC - ZFDB
=/DFC - /Z/FHB
= /FBH = /CBI,

# BI = CI.

105



HAD 1 FCH

/ABL = 2/ADH = 2/ADF
— /ACB = /DCB
= 90° — ZADJ
— (180° — ZABJ)/2
= /BAJ = /BAL,

tf AL = BL.
8 AILM BDARIG=FR. UEEE.

10.12 Center of Rotation

Construct the center of rotation that transforms one of the given equal segments to the other one.

2L

5E
e
1./68 AC, X ABFR E,
2B CA, %X CDFRF, %A ACFR G5 H;
3.& % GH;
A{ER FE, RE AC FAI;
5% CI, 22 GH F1 J.

W J icApkiEEE+L. 1E5c.
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n:
RFEJF = JE.

1 1 1
®’F = (5 —I—cosa,sina),E: (—E—i—cosﬂ,sinﬂ),I: (—5 +cos<,0,sin<,0),

MEL CT 9:y = ﬂ(m— 1),

1—cosp 2
Mg OBy = ~—2P gy (o, L_Sn®
Tr = g,y = — , = , = .
Y 21—cosyp 21—cosp
2 2
or N A ¢ -
BGEJF = JE, RFIEJF :JE,ﬁ)\%ﬂ?%:tanE:tan 5
ﬁ'ﬁa=24FAC=ﬂ—|—go—27r,EDtan%ztana;'B.

W JF = JE, B J 2ig&$0. IEEE.
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11. A

11.1  Fourth Proportional

Construct a point D on the ray OC such that the segment OD is the fourth proportional to the given
segments.

2L

i ¥ BfF AC H¥1(74.

3E

iE FIA SO

11.2 Geometric Mean of Segments

Construct a point on the given ray to get a segment with length equal to the geometric mean of two
adjacent segments.

108
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BAER ABREE—R O, RXEd C B | £fF—R D, %5 CD = v AC - CB.
T (UEERE) FaEE=EDFE 4L 8E.

3LY)
=
60O
,O'F
{Ei&

1./ AB H99hEZL m;
2 ECO L, Z"ZmTFRO;
3.ERIOA, 22l FmR D.

iEBR
8 COXBOAFHE,F,WCD?=EC-CF = AC - CB.iE.

5E J

109



fEi&

L AC <= CB 1fl. GNEESH—5)
1.¥e" BC;
2B CA, X ABFR D;
3.8 DC;

RIS F EDAATske. fEs.
i8R
SERGH, M AF? — AE? — CG - CH — %AC- 2CB — AC - CB. ikt

11.3 Golden Section

Construct a point that divides the segment in the "golden section".

i (UVERE) PEUEEFE 5L OF; LEHHEREEFTE 6L 10E.

4L J)
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1373
1. ABHIHELZL, R ABTRC
2.LAC BEIL, AB A¥RERE, X ABHELTR D, X ABTRE;
3. LA E AEL, BD A¥EEE, 32 AB TR F.

iEBR

V5 —1

$AB=1MAC =EC—- AE =DB— AE = 5

UEEE.

5E J)
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Ei%
1.{EE AB;
2.3 BA, X ABF=R C;
3./f® BA, %x® ABFm= D;
4A{FE CB, B BAFT/R E, B D, E £ AB Fl;
5. % DE, X ABFm F.

T HERAIKREE + BRI, AETRET.

11.4 Angle of 54°

Construct an angle of 54° with the given side.

BRIl A ATRRIIHE: [ RIFELS | T 45°.

5L J)

373
1.7l E—/R B {F ABR$HEEL m, R ABTRC;
2.LAC AEL, AB ¥ZERE, 2 m TR D;
3. LAC AEIY, BD 73¥42FR, 2 | TR E;
4.LA B B, AE R¥EER, REICE FRF, X mFRG;
5./ LF AG H9fa¥ose. MEFTREL. {F.

112


af://n1488

IiERB
i& BA ER&3E CE F& F', W) BF' = BC + CF = AC + CE = AE, {555 4 1955
ST,

1
%AB:ZU‘JUBD:?,BG:AE: ‘/3; ,
GC = '/GB2—BC2=5+T2\/E,

/CAD = arctan j—g = arctan V/5 + 2v/5 = 72°,

0 LFAG TP o 5B T KEL. IR

6E J)

373
1.7£] LB—= B, {FR AB;
2/FR BA, X1 FR C, RE ABF—=R D;
3.1fB CA 2B ABFR E, H¥ E5 D 1T840,
4.2 DE, % ABF= F;
5.{fE CF, %8 BA T/ G.
6.1% AG.

W AG BIJ9fReL. {F5e.
iEBR

Vb +

*/59_1,0G=CB+BF:

S AB =1 HM11.34L%], BF =

9
113



t LGAC = arcsin ﬂ = arcsin VB +1

iC = 54°. JEEL.
5—-1 1
F So= V5 ,mUsin18°:g,cos36°:sin54°:—.
2 2 2¢

11.5 Third Parallel Line

Construct a line through the given point that is parallel to the two given parallel lines using only a
straightedge.

B A EFT4 L f 1o 4h, Kid A (FESFTT L1, BREYEBATZIEER.
Z— @& BHEERI3 1)

1.7 ) EBUA B, &% AB, XX ly TR C;

2,78l EES D, iz AD, %2l TR E;

3. 1% % DC;

4.%#% BE, X DC FR F;

5% EBRG EEFG Xl TR H;

6. & CG;

7.%% DH, 2 CGFRI;

8. EZ AL

W Al RRETREZ. (5.

A

2
CA CE FC CH CI

- = = — JEEE
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i IR A RNMEREZLZER, BT

E= (&£, 8HER2+1)
1. BN T8 —m B, & AB, 2 11 FR C;
2.8l k=R D, &% BD, X 1y TR E;
3. &R AE, X)) TR F;
4.3&% BF, % ls TR G,
5. %% GC, X FATRH,;
6.&% HK, 22 BF Fa I,
7.3%% AL

W AT FFrskEZ:. 1F5E.
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VIE8E
@ ABNly=J, HDNly = K, 0l
AE EG EG GJ HE BG EK GE GK GI

AF FC FCTFC " HF "BF FD "FD _ FD _ FI'
# AI /| CD.3EEE.

i BIER A B [ IR H REE, BN TENER

A I

& 2
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& 5
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=9

& 10

E= (T BHER4-1)
ElL =R C D, El, EB= B E.
1. BD;
2.&%CE;
3.%# AD, X CEFRF;
4.1%% AE, 2 BD TR G;
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5.i&%% BF,
6. CG, 3z BF T2 H;
7.3 AH,

W AH BpARkEL. {F5c.

VIERH

SNEFiRENZE, T

HM MC MC CD EB DK CA
HB NB CD NB EL BE AJ
# AH // NJ.Ete.

M (T¥ BHERA2-2)
FEFTEINNR F, G.
1.1&E8% AF, 22, TR D;
2. & AG, Xy TR E;
3.3 # FE, 2211 FR C;
4. EEGD, Ry FR B
5.1&#% FB;
6. # GC, X FBF= H;
7.3&% AH.

W AH BPARikEL. {F5c.
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F
W SE=5ei8R. (EEFE) L.
11.6 Circle in Angle

Construct a circle through the given point that is tangent to both sides of the angle.
B/ LZAmILA 1 7 1y, = BEAR, XiE B FES £ A B9mIAEY).
it LRI RS =R (LLP), x5 H M.

6L J

37
1.1E LZAWBFED L% m;
2EBC L m,XmFRC. XL FRAD;
3. LA B AEIL, CD A¥EFER, X m TR E;
4.LA D REL, CE B¥EER, 2 1) TR F;
5 BFG L 1), &xmTFR G,
6./fR® GB.

WE G B BPRTR{ER. {F5e.
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N

$BC=h,CG=d,CD =Ry, CE=Ry, GF = R3, I
ZERtABCE, R? — h? = R},

ERtADFG f1RtADCG #, R + R = d* + RZ,

# BG? = d? + h? = RZ BIE GB BRFRIEE.

===

11E J)

(33
1.4F LA NRFHE m; (4E)
2.Em F—R C BRI CARZXmFR D, Xl FRE;
3.&#& AB;
4.¥EB DE, 3z ABFA F,
5. 48 FB, X ABFR G;
6.1f® DG, & FB F= H;
7.8 HB, xmTFmal;
8. {F& IB.

W& IB BpARTRIER. {F5E.

it BMHE—EEFBAAMERTRE.
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ilEBH

AE | DE, 8 DE 5 /A i,
IH | HG, HG L DF,#%IB 1 FD,
#E 1B 5& DF i, BhAFKE.

L.
11.7 Geometric Mean of Trapezoid Bases

Join the legs of the trapezoid with a segment that is parallel to the bases and whose length is equal to
the geometric mean of their length.

8 ABCD % AB /| CD, k{EBHIE LRmRES, 2 FT5EE, BEEAETENIUTHSE.
6L J)
{Eix
1.4 BA;
2.LA A AR, CD 3%2eR, 32 ABFR E;
3.{FAE WP EL, R AE TR F, RE BAFRG;
4.4fE AG, 3% ABF= H;
5.#£ HI /| AD, 3 BC F I,
6.4 1J /| AB, % AD ¥ J.
M I.J BRAoRTKERER. {F5E.
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nd:
NMEWEREENEE, M) [J2 = AH? = AG? = AF- AK = AE- AB = DC - AB.

===

9E J)

Eix
1.3EK AD;
2.3EK BC, X AD TR E;
3.ff R EC, 32 CD TR F;
4.5 EF,
5.4fR CE, %8 EC FR G5 H;
6.1 GH;
7.4fE BE, %X HG T/ I;
8.{EBREI, X EF ¥R J, 22 BC TR K;
9. KJ, XL AD F= L.

N K L BDAIRTREER. 1F5E.
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e

B 11.7.6L BE%: EK?> = EC - EB,

AEFC5 AEJC il 88 JK // CF,
K®REC=k-CDWEK=k-LK,EB=k-AB,
#M LK? = CD - AB. it

11.8 Regular Pentagon

Construct a regular pentagon inscribed in the circle. A vertex is given.
EXE OA, kit A fEEARZIERILH.
I I
1. &% A0, XE O T/ B,
2.fF OB HyhEZL m, 32 OB TR C
3. LAC HED, AO BHEERE, 22 AOFR D, 22 mF—R E;
4.LA D BRI, BE F¥EERE, 32 AO TR F (XEBLL F 7£E& O 4ha6));
5./F AF thEE KR O FR G5 H X ABFR K.
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6. 1% FG, RO FRI[;
7.& % FH, &R O TR J,;

8. &k Al
9.1 Z AJ.
WHIBR; AIGH J BPARTRIFIERLR. {F5C.

J

ilEBR

= 54°,

V5 VE+1
4

5 OK
%\OAzl,mUDF:T,OK: , ZOHK = arcsin OH

/HOB =36°, /FHA = /HAF =27°, /JHO = ZHOK + /FHA = 54°.

RO AIGH J BRARTSRAFIERIBM. IEEE.

10E J)

1.1%8% AO, XE O T/ B;
2.8 AO, B O ¥ C;
3./fB BA, 3%z8| AO Fma D, H C 5 D £ AO #&fu;
4.1%% CD,3x AOFR E;
5.4f Rl BE, X AO FR F,XE O FR G5 H;
6.1 % FG, R O FrR I;
7.%&% FH, xR O Fm J;
8. 1% I1J;
9. & AG,

10. & AH.

WHIBR AHJIG BPARTRIFIERLR. (5.
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iEBR

, /GAB = arcsin ﬁ = 54°,

< =1, M 11.3.5E &0: =
$ AO = 1, WK 11.3.5E%1: OF B4

. BG =

VE—1 V5+1
. 2 2
/BGF = - ZABG = 18", LZAGI = ZAGB + /BGI = 108",

BHIBR AHJIG BDAFRIEIERIAR. IELE.

11.9 Point Farthest from Angle Sides

Construct a point of the circle such that the sum of distances from it to the sides of the angle is the
maximum possible.

BAE O MEIARSEESZ [ 11, ZFR A KEE E—R B, ffE2 SWELIEREZM&RA.

2L
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i BFWELXANac (0,7),0B51£/HH0, 2 ORI 1, NIEESEIA di 71 dy, 1 B 5ME
LR 27

dy +dy +sin 6 + sin (a — 0) =d1+d2+2sin%cos (0— %)

4E J)

T EEEHRELS TS NTTE
11.10 Ratiol to b

Construct a point on the line segment that divides it in the ratio 1 : 5.
EANELER AB, KIEE— 1 RED R
a Jd
373
1./ AB 9hEL m, R ABFRC;
2.LAC BB, AB B¥RMEE, X m FR D5 E;
B EEFEARRCTFRE,
4.{e LBDF Wf¥5tk, X ABTR G, X EF 7R H.
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s O

F d
O O O —
o}
H
O
E
ilEBB
AFE // BD, /DFFE =90°, Z/FHD = /ZHDB = /ZHDF = 45°,
$AB=1 1 AE=DB= ?,FH:DF: 2T\/g,EF: %
V5
AH = FH + AE — EF = W,E&AG:GB:AH:DB:L&
EEE.
5E J)
32
1./fE% AB;

2.8 AB, %2 ABF=R C;
3.4f B BC, 22 ABF= D;
4. {58l DA, XEABFR ES F;
5. &% EF, X ABFRG.
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VEER
EZ AE, /e DH | AEXX AEF& H,

B 24H 2AD
G AG AE

W AAEG ~ AAHD, # j

VEEE.
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12. u
12.1 Triangle by Midpoints

Construct a triangle given the midpoints of its sides.
KRIF—=fF, ENE=BLd= A B, C.

5L

8E v%

fEi&
1./ AB;
2.{EB BA, %8 ABF= D5 E;
3. /| DC;
4R EC, B DC FR F;
5.&#% CF;
6.1F& AF, %2 CF ¥R G,
7.5 % GA XR A TR H;
8. HB, X CF TR I,

W AGHI BpRRTRIE=faf. (5.
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ilEBR
gilu%: AB // CF, /BCF = ZAFC (£%8iL).

B LAGF = /AFG = /BCF,# AG // BC, Wisf; ABCG E¥TIGAF,
HA = AG = BC, AGHI BVAFRRIES . iELE.

12.2 Triangle by Side and Centroid

Construct a triangle with the given side and centroid.

6L
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i TREIECEB—F = EO0RRXE RS,

7E
Q
it EEENRIIEOERE LFhA.

12.3 Triangle by Altitude Base Points

Construct an acute triangle whose altitude base points are given.

5L

it =AFEOREE=AFIAC. (MsHERNE)

10E v¥
1. 1B AB;
2.{FE BA;
3.{E® BC;

4.{FR CB, %[® AB TR D;
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5.5 DC, XBR CBFR E;
6.1&k EB, kxXXE BC, |8 BA, Bl BC ¥/ F, G, H;
7.5&% HC;
8.1 CF;
2.&% GARXRHCTFRIL,ZXCFFRJ;
10. &% IB, X CF FR K.
W ALK 2 RFRIE=faf. {F5.

K

Q

ilEBR

CA | DB, DB | BE,#{ AC /| BE, /ACH = /CHB = /HCB, #{ CH BiRER C WS
.

ZHCF = 90°, g J K BpARTR=f—ia.
LJAC = ZJGF = ZBAG, # GJ BIAFR=ff—a.
8 AIJK iCHRTRIE=F. IEEE.

12.4 Triangle by Tangent Points

Construct a triangle with the three given points where its incircle touches its sides.

6L
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10E <%

fEi% W 10.11.13E

MEBB T 10.11.13E.

12.5 Triangle by Excenters

Construct a triangle with the given excenters.

oL 11E ¥
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i I =AERRORIEO=ANED, BRI =AREES O =ANER=A, FEREZE=A+
FERS/NO=AEE=H (ERXEHR). Wask 9.7.

12.6 Equilateral Triangle by Centroid and Two Points

Construct three lines that form an equilateral triangle with the centroid in the point O so that two of
them contain one of the two given points each.

LAERS O A0, (EFL=AEdR A5 B.

7L7E J)

{Ei&
1.1E8 AO;
2.1FE OA, B AO F= C;
3.4FR CO, RR OA FR D;
4.%#% BD, KR CO TR E;
54fR) OF, %% BD TR F
6.1 % FA XE OF TR G;
7.5&#% FG.

W AEFG BPARRIE=FAR. {Fx.
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O m

D
Q.
.
O
X O
)
A 4 F
O
G o

VBB

5 A 555 O SBSsHiEE 120° B0 D, B L AED — %mop _ 60°.

5 AEFG BSFRiE=faf. .

IS 120° AR,

12.7 Right Triangle by Two Points on Legs

Inscribe a right triangle into the circle so that the two given points lie on its two legs respectively. The
center of the circle is in the point O.

6L 8E
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12.8 Hypotenuse and Altitude

Given hypotenuse AB, construct a right triangle whose altitude drawn to AB is equal to the given

segment.
KRUAZER AB 788, d B ABB ERE, (F—EfR=fAT.

6L

el NS

13E J)

1. 158 AB;
2.{fR BA, ZE ABFm C, D;
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3.3% CD, X ABTR E;
4. LA E ARG, h A¥2ER, 32 CD TR F 5 G; (5F)
548 FG, 22 CD F= H;
6. FR HF, XA FGFRI5 J;
7.%&%1J, X8 BAFTR K, ZXE ABFR L,
Heh L 784RER IJ &, K 1EERER 1J HOREIREL L
8. &R AK;
9.&EE BL, 3 AK Fra M.
W A ABM BDSFk=F#. {E5.

H \
O
C'L
XX
| o) Q OJ OK
F Q
1 M
A, = : — B
O
G
: 10
D

ilEBR

LK /| AB, Win®; ABK L 2%=F (RILMERGE=AF+Hr "ASS " ER), 8t AM | BM, H
ANABM £ AB i FHEAERES—F, BD h. #8 A ABM BPRFK=F77. iELE.

12.9 Hypotenuse and Leg

Construct a right triangle with the given hypotenuse AB and whose leg is equal to the given segment.

5L
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9E J)
373
1. %% BC;
2.{f8 BC, 22 BC FR E;
3.i&#% DE;
4. 1B DE,%X DE ¥R F;
5.{F& BF;
6. 1B AB, 328 BF T/ G;
7.&# GB;
8. 1B GB, % BF = H;
9.1&# AH,;
10. &% BG, 3%z AH Fra I
W AABI BRAFTsR=FM. {F5%.
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ilEBR
CD 2 ABFE Witk BG = FB = 2CD, H AH EBE¥% BG.
8 A ABI BDARTR=fa7. IEEe.

12.10 Isosceles Triangle by Tangent Points

Construct an isosceles triangle that is circumscribed about the circle and contains the given points.
RIEE O RYYMI=FF, 2T ER A5 B.

5L
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7E J
fEi&
1.eE AB, RE OAF= C;
2.158 BA, XE OB ¥ D;
3.1f8 AD, RX[E BA TR E;
4. fBOE, XE ABFH F5G;
5.1%&# BF;
6.1&E#% GC, 3% BF 7 H;
7.&% AE. X CGFR I, BF T J.

W AHTJ BDARR=F. {F5x.

iiEBR
ARdam 2.8 40: OA L AF.
AF = AB = BE, AO = BO, FO = EO, tf NAOF = ANBOE.

LAOFE = L/AOF — /EOFE = /BOF — ZEOF = ZBOF, AO = BO, EO = FO, &
ANAOE =~ ABOF.

# LOBF = ZOAE =90°, @2 OC 1L HI.
8 AHTJ RUARTR=FaR. IEEE.
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13. v

13.1 Circle Tangent to Line and Circle

Construct a circle tangent to the line at the given point and to the given circle.

KRIERSEL TR A BSE O 8.

4L

T CRER (PSR,

8E
373
T.ERAEmM LI
2. EE% m EBl—= B, {EE BA 258 O 8@ %= C 5 D;
3.3 CD, Xl F2 E;
4.1ER EA, R O TR F;
5. %% OF, XmFRG;
6. FE G A.
WE G A BD/9fkE. 1F5%.
i RER F S BRTISIMIRENE.
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iEBR
/EAD =90° — /DAB = %AADB =/ECA, ZDEA = LAEC,

# AEAD «~ AECA, EF? = EA? = ED - EC,# EF | OF EREByTE).
# AEFG =~ AEAG (HL), FG = AG.
#E G A BDAFmKE. IEEE.

T AIMIERE—ERN AE KAEE

13.2 Equilateral Triangle - 2

Construct an equilateral triangle whose one vertex is given and two others lie on the two parallel lines.

BE—R A KMESN=fAF ABC, EBINENGRECKBES [ #7112 L.

13.2.1 5|18
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ilEBR

CD EE¥% AE, it ABCE IS#tH, # /BEA = %ABCA = 30°.

7L
Eix
THEAB L 11, Rl FR B X1y, FRC;
2.1f8 BA, %2 ABF= D;
3./fEl AB, %XE BAFT—R E;
4% EC, R BA TR F;
5.0&R AF, R FRG;
6.fEAH | AE, X%l TR H;
7.&%GH.

W AAGH BPRRR=F1. {F5.
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o >

(o)

i
LAFE = _/ABE = 30", LHAG = 90° — ZAFE = 60,

ZGCD = ZGFD = 90°, 8t CDFG Wm#tE, /GDC = ZGFC = 30°.

X Ab = BD, IRIEERLL AG AisEL=fAarEsS—< H' S DEAGEN W H' £ £ &
ANAGH BDARTR=F2. IEEE.

i 8E AB5E BARFRE—RI W IGD =534, WA LIDA = ZGDA = 30°.

it HICATLUERR_EAS (BRI ETE, B

13.2.2 ¥EHE 1
| #/BAC =60°, ZBEA = 30°, CD E&¥% AE, Wl AABC £5i0=f.
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8E

fEi%

#lL EERERBSC.
1. /B BA;
2.1¥E CA, %28 BA FR D;
3./fB AB, Xl BA /R E;
A EE DE, 2l FRF;
SAERAF, X1 TR G,
6. & AG,
7.& % FG.
8.1&#% AF.

W AAFG BPAFR=f. {5
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TIERR

A5 D3F 1y 34%, LFDA = %4EBA = 30°, AF = AC,

i AAFG BRFsR=foft. i

E 1327 BUTEEE

13.2.3 #EE 2

| #AB=BC,/BEA=30°, CD E&¥4% AE, Il AABC REH=FF.

A

E

13.3 Equilateral Triangle On Concentric circles
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Construct an equilateral triangle with the given vertex so that the other vertices lie on the given
concentric circles respectively.

KRIEFD=AF, FHR—ERNENR A BN REL O AROHEOE O1 f1 Oz L, EFE O, A9+
FEX

i MRELEE UBEXEIE.

6L

{Ei%
1. LLA RE, B/ O F2RAFRER, RKE O T B;
2. OB j9+EZK m, 32 O F—H C;
3.FRAC, XB Oy F—m= D, BE D5 C £ AO &M
4.3&8# AC,
5. &% CD;
6.1&EE DA.

W AACD BPRFrR=F. {F5.

®A

iEBR
1B CA, RE Oy F—m D' £ A5 DECO E.
W ACOD' = ACBA (SSS), L/ACD = ZACB+ /BCD = /0CD + ZBCD = 60°.
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WMAACD 2Ein=ff, D5 D' &8, LACD thEEN=FA. IELE.

13.3.1 5|IF

EXE O 1B —= A, B AO XE O F—= B, {FE OA, X8 AO ¥—= C, {£E BA XH
ABFm D, BCS5D#EABREM WCD = OB.

R A

Q

ilEBB
ANABD 1 AAOC B5h=fW, /BAO = /BAD — /OAD = ZOAC — ZOAD = /DAC,
# ABAO =~ ADAC (SAS), BO = DC. iEt.

8E

(1373
1.1FE AO, 228 O1 T B;
2.{FElOA, ZB AO F= C;
3.1F8 BA, & AO TR D;
4R CD, %R O; TR E;
5. % AE;
6.i%8 EF;
7. %% FA.

N AAEF BUjafisk=Fs. {F5e.
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iEBR

H1331%:CE =CD = OB = OF,# NAAEC = NAFO (SS5S5),
# /FAE = /FAO + /OAE = /EAC + ZOAE = ZOAC = 60°.
M AAEF BDfTk=F. it

13.4 Square in Triangle

Inscribe a square in the acute triangle ABC so that one of its sides lies on AC.
XtE AABC 5 AC i1 FHIRIZEIEST.
it FLUHE AC 1 ER9ET ABBR—NEST, BEAMEHATKIES Y, (BIXEFE 120 16E.
6L
373
1.4FR AC;
28 AD | AC, RE AC FR D;
3.%#% BD, s AC FR E;
AEEF L AC,X ABFmF;

5.4 FG /| AC,% BC F4 G
6.4E GH L AC,% AC FA H.
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WPUisRs EFG H BDARRIES . {F5E.

L

fEBI L AC,x ACFmI N

FG FB EI EI AE BI EF EF
AC ~ AB Al AE Al AD BI AC'
HUEINAR, EFG H BUSFRIEST. IEEE.

12E
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i 513.4.6LJ1F=eHEE.

13.5 Point Equidistant from Side of Angle and Point

Given an angle ABC and a point M inside it, find points D on BA and E on BC and construct segments
MD and DE of equal length so that DE is perpendicular to BC.

5L

o

¥ W11.6.6L.

i WRIESE"RES BC RXRNE RESEFRE.
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8E

i W11.6.11E

13.6 Circle Through Two Points and Tangent to Line

Construct a circle that goes through the two given points and that is tangent to the given line.

6L

¥ 11.6.6L813.5.5L.

it UEPRIRS RS —RRR (L P P), &= B/,
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10E

i* W 11.6.11E8, 13.5.8E.

13.7 Inscribed Square - 2

Inscribe a square in the circle. A point on a side of the square is given.
EXME O fiER—= A, KidR A (ERRAEEES .
T BRI

13.7.1 5|1F

BEX:E AABCH, AB = AC, CG 2 ABis t=%, BF | AC, BLL AC ASERNEZ BF

XiE: AAGD ~ AMEC.
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ilERR

/AGC = Z/ADC = 90°, t AGDCE H3tH, /GDA = /GCA.
# AGME =~ AFME (S5S), B ME Z&%5 GF.

MG = CM, AMCE = /MGE = /MFE, t MFCE JUS8.

/GFE = /FGE = /FAC = /DAC = /DFC
/GAD = /GFD = /GFE - /DFFE
=/DFC — /DFE = /EFC = ZEMC

B&IH LGDA = LGCA, 8 AAGD «~ AMEC' iEEE.

F18&&DFNME =H, W LGAD = /GFD =90° — ZMHF = /EMC.

F2T™EAAGF -~ AMEF, B0 NAGF ~ AMEG.
LAFG = LZACG = ZMGC,X DC = CF, #

LAGF =90° — ZFGC =90° — ZDGC = Z/BGD
=180° — LZAGD = 180° — ZMEC = ZMEG

M AAGF ~ AMEG.EEE.

7L

fEi%
1.46E A0, XA O FA B 5 C;
2.3 BA, %8 O F4 D;
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3./ DE | AB, %R AO TR E;

4 ECEWMYHEEZ XKEOFRF5G;
5.4 HG L FG, %R O Fr= H;
6.¥/EHI | HG, %xE O F& I,
7.&%IF.

WPRiaRs FGHI BIARKIES . {F5C.

iEBR

1. §hBp4.
FEK AD, RX[E AO Fr= J.
K ED, RF AO FR K, %E O F= L.
EEJO,JC, LO, LC, 0B, BK, KJ, OA.
&E# BC, X FG Fm M, &8 OM.
fEAN L OB, OBFm N.
BGFRXAAOFRP5Q.
& OP, 0Q, OF, OF, OG.
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2. XJtHENEHT— A
BD 1 DE,# BL 2812, 80 LOB =m#t4.
LLCB = £ZJCB = 90°, 8 JCOL =tk
JO L OB, # AJLB BZE=f.
OBEC Mzt AONM Mgt
AO 2 AJLB Hepfiisk, H AOAB ZEE=fA.

FREERSE E—RIEERIFTE.

3.ACJK ~ AMAB. (W 13.7.1 5|£8)
i 2188 BMAFE Ws#R, B ACJE «~ AMAC, FSiXEBEBABEAE.

4. NAOM -~ AJKB.

ZOAM = /OAB - /MAB

=/LJB—- /CJK = Z/KLB,
/ZMOB=/MAN = /NAB - /MAB

=/20J0O - LCJK = ZKJO = ZKBO,
LAOM = ZAON — ZMON

= /ABN - /KBO = /JBK,

HMAAOM ~ AJKB.

i 4 AN 2RV,

5.0F 1 OG.
/ZOMA = Z/BKJ = 90°, &

OM? =PM-MQ =CM-MB=FM - MG,

HOF L OG. 8I9sf; FGHI BR/IFmKIEF . IEEE.

i 5 X OM Frfr=AERST EE AT EE, £E A M8 O 55Ixd5% BC FREREEE.
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10E
fEi&
1./EE OA4;
2.1%8% AO, XE OA TR B;
3.1 AO, xR OAF= C5 D;
4.5 CD, %z AOFR E,;
5.4f ") EO, 32 CD TR F;
6. & FO, 28/ME O TR G, B OA F= H;
7.EEGARRO FRI;
8.1 GH, RE O F= J;
9.%#% JB, XE O FR K;
10. &= K1
NPYsf GIK J BPRFRKIES . (F5=.

n:
R AGRE EO F= L, i0EES, U
1
OL 1 AL, OF 1 AF, ZOGL = EAOFA = 45°, 8 I G BPARTk—iA.

AFH =gtttk #1 /AGH = 90°, # GJ RERIESFFZHE—IA.
AR B XFIEAFHC O R, #PULRF GIK J BPAFTKIEST. IEEE.
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13.8 Line Reflection

Reflect the straight line OA with respect to any of axes using only a straightedge. The axes intersect at
right angle.

5L 5E

ilEBR
RIS AR O BER S AR, I55TEE.
13.9 Square by Four Points

Construct a line through each of the given points so that all the four lines form a square in
intersection. The points A and B should lie on parallel lines.

it B
7L
Ei&
1.1&% CD;
2. LA A REI, CD BHEREE,;
3.YfAE L CD, XEAFRE;
4. &% BE;
5.4CF | BE, X BEFR F;
6.fE DG | BE,Z BEFTRG;
7.4 AH | DG, DG F= H % CFFA 1
WYiaRz FGHI BYARTKIERT. 5.
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O O O .B
D e
v ®C
L O O o]
AT H kK |

ilEBH

EEEISER: NiLf FG HI 2567

fECJ L GH, %2 GH Fa J /e EK | AI, % Al T4 K,
W AAEK =~ ADCJ (ASA), GH = EK = JC = HI,
EPUAR; FGHI BPJ9FsRIEFS . IEEE.

13.9.1 5|I#
&inf, ABCD RIEFH, EEE% AB &, F5E% CD £, AEGF 2UA EF JAROREE
BR=A¥W, BG5S B EF &0, W DGB =mtts.
D C
—
™G
o)
0 F
o= —= - | o}
E A B
ilEBR

BEGF N#tR, 88 ZEBG = ZEFG = ZEBD, # DG B =r#t£k. iEEE.
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15E

fEi&

1. 15& % AC,
2.1 AC B9%EZ mq, X AC T= E; (3E)
3./EE FA, &2 mi FRF;
4.&#% BD;
5.1F BD {943 mo, X BD TR G; (3F)
6. FE GB, & my TR H;
7.%% FH, XA FATR I, XA GBF= J;
8. & AL
9.i&# JB;

10,15 IC, %z JBFR K,

1M.&% JD, 3z Al TR L.

P9ins IJ K L BiJSFmRIES . fF5%.

iiEBR
M 13.9.1 %0: F H BPRFKIES TR,

ZKJI = %ABGH =45°, @8 LKI1J = Z/LJI = ZLIJ = 45°.

EPUAR 1J K L Bp9RTSKIESS . IEEE.
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13.10 Billiards on Round Table

Given a circle with center in O and points A and B on the same diameter. Construct a point C on the
circe such that OC bisects the angle ACB.

oL
C
(o]
°G
it ABHG BEfi=7l B HO AR A5 BXTm 0 BiRZ R, SEMERRZRBIAMKAR.
5L
BRE O, = A, O, B #t4.

1./ AB 09%EZL m, KR O T—R C;
2.{fR CA %ZE O TR D;

3.i&% DO, XE CAFR E;

4 FEOE, &xm TR F;

5. EZFO ZEKZE O TR G.

W G BPAFTRR.
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ilEBR
/DEF = %(180° — /EOF) = %(1800 — /GOD) = /OGD, # DEFG Ps#tE.

t#OA-OB = OF -0OD = OF - OG, t AFBG Im=%tH.
t /AGF = /ABF = /BAF = /BGF. .

T XESAEFER LAGO = ZBGO EMF AFBG A,

13.10.1 S|iE
EAIE A £ B i3 B{R£ENF ABRE, B AFHC 5 D& AB XA BFHRESF
B E1E8F% AB L. % CE, B A T4 G, ¥ GD, XB B F5% H, ¥ FH. 1

1.AG // BD /| FH.

2.GE = GD.

3.DE = DH.
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ilEBB

/GAD = 2/GCD = /EBD = /ADB, #& AG // BD.

/BDH = /BCG = /CEB = /AEG, # GE = GD, BG E&%¥% ED.
/BDH = /CEB = /BED, i DE = DH.

/AFH = 2/ECD = /EBD, # BD /| FH.iFt.

T EREREE MM

6E
(37
1.&E#% AB;
2.{f8 OB, % ABF=m C;
3.8 A0, XE OBF= D 5 E;
4.1%8% DC, XE AO FR F;
5.%5% FE, X ABF= G,
6.8 GO, 3% ABFH= H, BB O F= IS5 J.
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o H

ilEBR

A AF AG

0]
1 13.10.1 3|#%0: FO // EO, 0B - OB 0C
OA

HA
; ¢H E'_\-‘ :-H-_ E—— /#\ — ‘\ > /ﬁ\'
FpTis S e B EIEA: & OB~ HB WA 15 JBIAFRK

®OG =R

04 _ HA
OB HB
GA _ HA
GO HB
OA+R 2R+O0A
R  2R-OB
< OA-OG=O0B-(OA+R)=0B-AG
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14. ¢

14.1 Rhombus in Triangle

Inscribe a rhombus in the triangle so that they share the common angle A.

3L

8E

Xk{E AABC HImEEsR, BB ZA.
1373
1.46E BA, & BC 7= D;
2R CD, %X ACFR E;
3.EZ ED, X8 BA TR F,
4.3&E# AF, X BC TR G,
5./fBGD, 3 EF = H;
6.1 &% HG, X ABFRI;
7. EZ AD, REGD TR J,;
8.&E#EGJ, X ACFH K.

Wmisfz AIG K BDAFrRER. fF5.
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B

, /\ |

ilEBB

/FBD = 180° — 2/BDF = 180° — 2/EDC = /DCE, # BF /| EC.
/BAF = /BFA = /FAC, t AF ¥4 /BAC.

/GHD = /GDH = /CDE = /DEC, #% IH // AC.

/GJD = /GDJ = /BAJ,# AB /| KG.

IR AIG K BVAFRRER. L.

14.2 Circle Tangent to Two Circles

Construct a circle that is tangent to the two given circles and touches one of them in the given point.
KME—ESENE AfE By, BIJFE A t—E2x= C.
4L
373
1. 1% AC;
2.LAC BEL, B BH#2RHEFR, 2 ACF—R D;
3.4f BD W9EL, X AC TR E;
4. FR EC.

WE EC Bp79fmKE. {F5.
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it BECS5ACKHS—R=A D NE3—#.

ilEBH
FA—-FEB=FA—-FED=DA=CA—-CD=CA — Rp & EC BVAATKE. IEEE.

7E

fEi&
1.1%&#% AB, X& B Fm D,
2.1&E#E AC,
3. R AD, X AC TR E;
A4.%&#% DE, xR B TR F;
5.1 CF, X8 BFR G,
6.1%# BG, 32 AC TR H;
7.4ER HC.

WE HC BPARKE. {F5T.
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¥ E

JIERB
/BFD = /BDF = /AED, # BF /| AE.
/HCG = /BFG = /BGF = /HGC, # HC = HG.iFt-.

14.3 Triangle by Tangent Point of Hypotenuse
Construct a right triangle with the given hypotenuse and the tangent point of its incircle.
RIELAEANZER AB Ao ER=fAf. BRYIER AB F—ems C.
6L
373

1./ AB W9hEZL m, 32 ABFRO;

2B OA, Zxm FR D;

3.1FOD WL, X OD FR E;

4AFEEC, "R OA TR F;

5. & AF,
6.1%4% BF.

W A ABF BVAFR{E=fa. {F5x.
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6 O

=
P
6
: o
k.H y ‘
o\E
(0]
J %%
I §
A ™ f o B
C O
iiEBR
B FC A J, NEMECFEF L EJ.
LLO RE=, OA Bz, OD By HER
b—2
8OA =1, AF = o, BF = b, URHIEEHr = — i
a—b a? ab a’?—a+b—-2 ab
o= (o) r=(F1%) - ()
— a?+a—-b—2 ab—2 - a’?—a+b—2 ab
EJ = F = -
/ ( 4 T4 ) ¢ ( 2 ’2)’

7 2 2 2 242
8EJ-CF = (a* —2)* — (a —b)* +a“b* — 2ad
=a* —4a®> +4— a®> — b® + 2ab + a’b® — 2ab

=0

8 CE 1 EJ, AABF BVAFTK=FH. IELE.

13

fEi%
1.8 AB B EE4 m, % AB F5 O; 3E)
2.{EE OC, 32 m F#5 D, % ABF 5 E;

3. 18 OA;
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4% DE, "R OA TR F;
5./FE FA B OA TR G;
6. & AG;
7. &% BG.

W AABG BPARTK=FH. {F5.

®
o
s O

14.4 Parallelogram on Four Lines

Construct a parallelogram whose center is in the given point so that each of the given lines contains
one of its vertices. Two of the lines are parallel.

E% AB // CD, AD N BC = E, XMETRAHBIEXIUKES LRFTI0AR, BEREFPOAERS P.
8L
fEi&

1.Y/e PF /| AB, X AD ¥ F, % BC F=G;

2./f&® FD,% AD ¥ H;

3.4f B GB, & BCFm I;

AEREIP, X ABFR J;

5.1 HI;

6. &EE HJ;

7.4 JK /| HI,% CD Fm K;
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8.iEZ KI.
Mpuisfz HJ K1 BDRRRRIGAEH. (E5=.
i BEEF 34 EER FAME GC, IIER—E.

JIERB

P IG

2 _E . p_p
PJ_GB 7y

#E# HP,33CDF¥m K', A HP = PK',
Npwinf HIK'I 2F700F, K = K/,
PR HJ KT BIJ9FRRIGiARZ. IEEE.

12E

14.5 Arbelos
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Construct a circle tangent to the three given pairwise tangent circles whose centers are collinear.
B4 0, A, B=r#t%, BE O, A, B mistatIaE. KF—E St =Emma.
5L 7E
373
1.4 CE W9hEZ, RE O FR F. (3F)
21F] FC, XA AFR G XE BT H;
3. 5 #% AG;

A &% BH, X AG TR I;
5./FE IG.

WE IG BPAFRE. {F5e.

ilERR

WEEREENZ, N LACF = ZCFO = 45°,

/AGF = /CGF — /CGA = /GCF — /GCA = /ACF = 45°,

th /IGF = 135°, {88 LIHF = 135°.

X GF = HF, IF = IF, /GIF = 45° — /GFI < 90°, ZHIF < 90°,

t# AGIF ~ AHIF, IG = IH.

@ AD =17y, BD =74, IG = 73,1 OC = AB =11 + 19, OA =13, OB = 11,
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®OI=d, DI =bWRFIEd=7r1 +ry — 7.

r1T9 (7‘1 + ’I“g)

2 2 '
r{+ 71y +rire

£ ATAO, ANIDB, N AIB 53 EREMSR/RISER, 8 r = d=ri+ry—m

B [ G RDIRTKIE. IEEE.
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