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15 FlE 160k 17 1 18 montroll 1
19 montroll2 20 montroll3 21 montroll4 22 montroll5 23 montroll6
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TEN T BRI TR R Z R IRIARK, A LR K. IR, prig o Rf ez
IRAEILAR (— éo, LA R ZHRES (L, PR B A &R 5 17" R R T 00
Pra A A EAMA QR 1. SEEE R  S R (- AT T AR, AR, B
DAL, ELA MARATTI RS (i aRsk 0 R IR MR e a T L,
AT OREER R T A, A RS S X005 (A0E, X2 A A T

Colored sjde —
White side —. .
- : |
i By .+ —Fulded Near —. § — Far
‘ C edge fayer layes
|' Horizoneal — — Raw
Creake T\,_ | edpe Lefi
‘._ O it e i ol -£11 3 Right
 Vertical g |
‘ crease
] Corner Otpe
| | | side
e e e Bottom
Figure 2.3,
colored side: o7 white side : A5 folded edge : #1iZ
raw edge: Eill corner: vk horizontal crease: ## [/ Ji
vertical crease: i E#/TJH top: Tl near layer : iT)x
far layer: i)z left : 7 right: £

bottom: Jii  tip: ZRIK open side: 1TJFJ5 spine: i

K 2.3
T S AR AR iR
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LRI PT AT RV N IETT T o X ZRINRRIZ 32, HTUIETT A 42 AE T 20
282 AT H AT IRER, &2 B A BN L-—-48, T R (0 H AR AGZE DU T K2 5
Kenot Hre Kk, $raRiat, ol RRIERNHALRILRA, 105k i H A !

HHCHTE, B HAMRREORIEA LA R4, AR MR . SN dk--- T LI
B ZART T Z A, W B, (EVFZ RS AE H AR BRI T 25— J2 AR (58 R0 7 {5 e T
PINIET . (HZ, ERRETGIEATRIIIN E T e . Bes bl - [E 48, Flabeat
A 2 IR TR ) LA s A 50, —ANEOB B LR T I 4 AR T B Ak i — A
). XA R HAD SR ZARK W (AR EAE), Mg, Rt
B AW LUs s e, i 4442 [E A lokta.

Prof B el . RIMEAEIX 3 R =4l ge, ZBLIEE B LBt A (k]
FFANTEEE 10,000 JCTAESEBIEED ! 47 6 AT BICARAF RF R 228, 4830, )\
A CBIJECRINARIAD B, R lsidfon. JrREERM Tk, HESSIEZ s
IEEARIKIA 2. AR R Aot —BE CIUABA - A0 - PP 2o 729X - S EE”,
HEZe, MIRFORAEMT ORI S (D, T, Bk Bl S 8anRE A A X - 4
s, AT

Raw edge Folded edge
Mlouncain fold =
fald the paper
hehind
Vallev [old = — — =1
fosld the pape: Crease =

tooward vt e £
sl wo location of an

. |;:||'!'p,", told,
X-rav line =

hidden edgze o

since untolded

raw edge: Bil folded edge: il
valley fold=fold the paper toward you: #34= ST IRII4E
mountain fold = fold the paper behind: [Li#fi=#1&4%% 5
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x-ray line = hidden edge or crease: x —4 247 =F28 111 5k 37 IR

crease=location of an earlier fold , since unfolded : T\ & K HHT IR

K. 24

FE IR R AR A TR

B PrABUR
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TR T Hik, BoR TR, ARG B EAE . — T
HOET ke AR TR R N GRS — AN &) . WK 2.21-2.23 F12.40 -
2.47 17

Push here

Push here: #ix
K 2.5
— ATk R R SN AR IX

APPSR RN S E R AT IS T - W — 34 20 55— CnfH 550, 5
MBI Canes 1m) g sl o) JSERE LR H DD, 5771 38M T 77 &k

Turn the paper over
from side to side

Turn the paper over
from Lop to bottom

turn the paper over
from side to side: L4 LSO N —1L 2] 55—k
turn the paper over

from top to bottom: L L SCEEM BT

K 2.6
— NIRTE SRR RIS T
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AP RS S e (R SRR YA, BIE P AN b P AR — /N 20 SR s PR Sk A8 s 7 1) e o ML T £
BB B, W SRR ANy e 202, TR T, AR AR
HRECAE] - A, T AR - Feble AR EAIAGE A EL A
FEACIR TRV, W 21/347 (i Sk, FAEH BT R - 5 DUS IR LA &k
A 5 LR o

Rotate the paper m m

rotate the paper: Jig#% (3044
K 2.7
—/NER A3 T A (B P A
MPIA AR, B

T 1) SCA:

mATAIT B RN D . R, MR O 3 - 4, EAR N B AR 3-D
AW EAPEDE 3 R, LW RERVIZEMNZ MIE, oRiEREARH,
FEIRXFFGOLR, —ANNIRIE Ros = R AL, AR B ETR IR

il

View from this vantage point it SEFTEPIRTTS

view from this vantage point: X s i 8
& 2.8
— AN LR T R I
VOB SJIE T MLk
8 — AN HOU A

18



P AT BoRAEST AR AP RATATR S . RER TR K, #T IR AUY4 TAR,
PRNAIREN TR, AR TP 120 - (At 7 F2 i 846. "SRV B H 41,
(O TR SR I AN ey, R AL —ANRAL, I, WR/REE, PSR KTl &+, Beil
T MEAFRCH AR AR ER, HE, XA SR AL RSN, JR R R A ke
FANWHEE RSP, wiE 2.9 s,

Hepeat a range of steps

repeat a range of steps: HH —RIILE
K 2.9

CAMEEP BV, R T AT, WD, A

X

IJa, eaW M, I, BRI 90 RS M S s &A%, fEREILT,
EIAWLE IR AE 90 B, Bl e i ANNRIBCR - A5 5510 (RIBER]D 475
IR X R

kight angle H

right angle: Eiff
K 2.10.
LA TR W B LA B 55 1K) — A HADO TR IR AL

19



2.2 PrifFA LR
WAE, FATEE [ Prat-—- PR fs (R FEAAE . — AN RAEAETAEC 7 [ S AT & A 5 R IR S i
B BLEVTIEE M H A LA RS, WRAVA AT P B IR Sefe, He, gkl L
P BT R R R o AR L R, AT S, HAEDESC - il E R, XHA
DI 2R

B IR EHEAR— 1 R AR B2 TRIM. JraAR iR, I

oy APy, —ANEE RS R GERD, —DEEE. WM - #i kHIERE R IR 2y
EEANIEE T ). 18BN, LT R RO, MR LRI S 75

i ke ik

Figure 2.11.
A valley fold, as diagrammed,
and the result.

K 2.11.
B, WA, Mg R,

A PTRSIE BT, GRS AN SRR B, AR . R R Y
TR G- R - R, JFELRIK ISR Hr s D B SRR
Figur& J I 2' ‘ .

A mountain fold, as dia-
grammed, and the result.

B 242009, WK, g,
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R mp, — AR —FhEC o Hefr UL SCrE, AT, SRR R 8 2 R K
Jila)”, ARAER 2,42 HIf 1. SR, ARSI 20 A T AEEEEA R KON AR B I 4R, 4R
SKECEN LT, A lAE— DR T R

i '\\

Figure 2.13.

A mountain fold is not always
amenahle to “turn the paper over
and make a valley fold.”

Kl 2.13,
ARSI BN FE RSO, T — 4. 7

Bl (D, AR HTER WA NZENEZ, BESIF, Wl 2.13. Mk
PR )2zl RTINS, BB DT B S 2 M, B M. 1EN

Hik T RESS WoRTE 12 N

REm, B 1 g4 0Tz, — BT RRE KR AR K E
] o X PR IR, WERATRE, o th XA, ] e AT 2 1
DEANLAR T, WERARIIE S, HILSATIR 2 SO SR AR g, BRI EARTK Tl

Figure 2.14.
Mountain and valley folds used
to thin a flap.

Kl 2.14.,
1 DRI T8 1 9l

Bl 214 SR T LR WS AR b 2 Ak o A 9T 80 2L A KT i Hh T 4tskii % (i
2 . AR IR N IBAT S e IR R, B REA SRR, (RATBUT—A X - AT
BRI AR FEARE, IR AR RS 2R 5 BT 2 40 . Toig et th XA
A JRAF RN FEHE TR, T LA VRURIE I X AN 5 Sk P2 2 T AT TP o el 2k
My - AR T A%, XA s R ECE K B AR BN R

s AEIE, AR EE 2 18] 4 2 B S X SE A )
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A, —2EH, FEABERERR] TSR e A B R S A T S
KA, BRI S AE 2 2 P PAT I Bk sl P 2R ) — S . EPRIME LR, 1833
B, FFRURRFRRP S - §isk, Wik 2.15 fios.

Figure 2.15.

The unfold arrow,

K 2.15.
TETT e &3k

FIREIIAT S, AR SO RN — A AR IE R . 2 2.16 BT

Figure 2.186.

The unfold arrow used to show
pulling paper oul from inside
the model,

Kl 2.16,
FEITRERL Tk, FIOR 7R SO E LI (R

JEHRAEH BERR BN B, —a i, REZHEIFE. T MRERREAD (8
W T EEZR I H D PR IR SR, WAL - K - JTRATENEH A4
P RIE, Rl - Jik, St TITERETL (B, TSR k.

Fgure2.17. = |[Eecis
Fold-and-unfold is indicated hy
a double-headed arrow that

{
combines the “fold” and “unfold” \;
arrowheads.

B 217 FRYETT, Rl DXUE K, GE T AE7 M TR #ikEaR.
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KERISII], AE—5KIr BB, THRDER L MILBE, EA, 2 DR
Wiffe  MAREER=ADE FEARRIGH RSO, S EN-FIT, EARREHEN L, &
R X EE R ST RS L, WE 218 fix. NMiZMA, HaZTHENEB N
Jai, R, RJEREIT.

v/" | : | Figure 2.18.

A | Mountain-fold and anfold.

K 2.18. LG AT

FEFTARBE IIBEIT,  SE iy BRI SR DU R it T xR K 454 - LEIr B4R 4
FeA BRIT B 2 A B AKEAR B, DX R WIAERE AR — Uk o b TR 2 foe i 1) 1
KBTI, WA 219 JgdiRE, KRR TGS AR .

i
o
£ l\'. -...'. ¥
g g
A% e
v % T
" /'.. .\\. ."l
— ——
e \\
A 2
e, ' Iy W
i A
¥ i
", b
Ay =
\
W A
b Ty e

Figure 2.19.
[_ Tease pattern, base, and folded model of the traditional Japanese
flapping bird.

Kl 2.19.
PrRBEA, e, ARG AN BRI 5,
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SR, B XU YA AL EAZ AN, BOVE R AR, R A HAE IR, S5
o] &, ANgEAIrElT.

CRONA AR A RIS . T 1996 4F, H/RJEM B D BURMEIEY], $H A —
AN T AT IR AT IR DT I v 5 — 2R — 3823, “NP SEefnil. "4% n) A KA R,
AR PRt T AR — & T SRR PRI BE T .

Pk, AR, fErsdrR-—Fil - PR L, S, s GRS &),
PRI XA 2 - BEANICK - AR R AR RIHRABIDO), dEA—R AL TR AL
Ve, DRI, FEFTIRARS, R RIANRIILAE « PRSI 4ok i (a2 ko, il
PG LU RO LS. PRI St o MBURIE S AR B, CHITR, ANRIEEZEAEA,
FERA EAT, HEA A SRR S UZIE A i) 1 m A a
PN B R AR — AR A T BT IR . 76 B AT Z I AN RS, R 2.20 P
AT

- 3 R | S ; =
R T NS e
e R ke '1'\ ST N ,,;R-'* / AN
\\ \ _;"/ N S v I; . / G f'“' f
oy _..%(_..l’_ s 1 __’H FLTSE -%”"‘H:“h : '\(.-"/ '\\ ] ."l 3
o e B g R e ST T REAT
/ }: | v e LR \
. T e i h / ’w\/ \
3y £ & : ) e \
e T ! % }f 5 N i)
2 & -"\‘ L, iy o] X A | e i X
e R e s el U A ARt o e SR T
. - S A £ ~ e
L‘ Flr ol g _L\'.\ | Lo ____,_-"" \ H\"“-\_\_‘_ '\_l
— X B N ~2\
Figure 2,20,

2t A rres ati 1121 3 i
Left:a crease pattern using the traditional patt
mountain and valley folds,
1 T . i
Right: the same pattern using colored lines.

erned lines to indicate

Kl 2.20.

Jes A PIRBECRIME R K R 2 g0, ZomlX AL

A [AFERRE TR (2

MPTA RPTaBE, QI sE e dnhirmadr, aaLs BIENRRKAS,
D TAIEHRS T HCMA T .

Harwrd,
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B, mERMLLE, RN, XM ARSI . e X
sl A, AT AER AT, NS T AR AR BN L A AN I
R, AEAEORFFICIA (0 S i 7 B IO SO LR (R 5K i # e i B A A AE— A
BT R R ARGK BT o AE— AN T &, I &L LT iz,
KA MINBRRE R, M FFERT L 2, AR 7o e h—HER SRR,
FE S 3T 8, AHELZTHES, AR to A0S v WAL %y, Wk 2.21.

The inside reverse-told.

K 2.21
WAL

FE R AR, B eI ) foe 44 1A (P AME A s AE P 2.2, A SO, i LA/ 3%
WA ) ZE o B RARARAE EAR )RR, IS AARTT LA T AR AL 0 S 1m0 47 B, A0 1m0 £
XAER 2.22 Piose PR AT BEINAEAT A A5 1048, EAESME S &, Srdiias R
JERRIE DX I S22 LT 985 A A AR B B A Ao S i T o, tBARH] T —MHERT K,
DU e TR AR A N R HE R ) ] G 2 I P A L PR R K AR . o
RPN = A N RN NI IS ES N S

o PR e T Y
I ke

The nutside reverss fald

Kl 2.22.
SN B 3o
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FECCSKBM, RIS O DB B 2E), — R IR A A 7

— ML P = B R AT AN R RER R 3 B SR . N ERERANET . 22 SR U R 2R AR B AT LA
LM RETESE 2 AE AN, B, = fMIBIRIR, Wilsl 2.23 P (R &fE =702
CORAE]T IS LU A BB BRSBTS 3T B B ) SE s A, BEAN, BT REAE R
RIS, EEiE TP BT =ABAR (BLRAEIIT IR 552, X b4
SR AR, ARAT IR AEARNTIAT IRAE AN o FEREAN A5, AT IH 52 2 A7 A Bk
Z RAHERT S CAL DX B 2345 DX FH A7) AN BAE DL 1) P R I SR e

A 5/

Valley fold : 5
A ‘ Dwtside reverse fold
\'-.
A 4 N
Mountain fuld @
Hybrid reverse fold
Figure 2.23.
The five possible ways to turn the tip of a thres layer flap.
valley fold: #&4/f mountain fold: 1L3f

inside reverse fold: 44T outside reverse fold: #Mi % 372
hybrid reverse fold: JR& TS

X

Kl 2.23,

TAWTRER T I A 3 JE BRI B



I a5k A R AR (RO R C S IR S R & T — S it
BT, REY, ILPRRAE D =ARIMRAT, =8 miE = AN L
MY 7> 22— fi, i, AR R EE T 1.

P _4_*‘}"\ # A
- '[:_: L
/\&\} 1‘\:}\. .
€T N ¥ T, e, Figure 2.24.
\\ o The rabbil-ear fold
. -
<

Kl 2.24.
e HAr

B ANRBEYT, TR T IAAGAE DR E e. (EAERRE, RLRE = MBI
ARV AR i 8, RO 7 IH2, ANIE RWOL AT A E AR, AT =1 E
(K 310 AN A T K )

Figure 2.25.

The rabbit ear can be ilded from
any triangle.

Top: equilateral,

Middle: isnseeles

Bottom: sealens,

K 2.25,
REMEAAT LT &N, AT =M. . 5. . S, K. R
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TEAT, ACRAEAEILII BN K P (RIL G e — N IER 2o — Fs IR ™ % B2
AT IR S PR AT R AR AR B A R ] AT il B S AR AR 2
M o> AR Do, DA BA TR ARG Bt iR Z -

B TR, HERAORE, AW F BB RS, K 2.26 Box T DAL
GAE—NIEF 2

Figure 2.26.

A variation of a rabbil ear.

\ 4
] 2.26.

— MR EA .

& 2.27 W T P S HAR S BRI AN AN Z IR K BB JZ . AP A S, &2, A —
AXGRH:, EE AWV B R ILZ K, RIEIEE 55 LR/

Figure 2.27.

A double rabbit ear.

K 2.27
MR H-.

IEWR B2 NI — A SRR S E A, WREZ M HEREGRRE4
athrn—=z.

RRAGIT B W WIEREERYT o AERERRYT, — RO Z Y R PT IR 2 K 3t
BERRHT, RARKBZIAT CHNRIEFMERD. &L S2TERAFR, BRI AL, A1
SRR AEX PRI, IR 23T & LGRS — A EE 2 [ JURHMESA T, ]
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2.28. 'EWMTTLABERRYT 1 80, Wi 2.29 s BERRYT ACEAECRERXIFRIN, PN R G T
J&NZ, AR AR A BRI IT IS, IR TR X5, AR5 FEA AR B RR )
APHE

Figure 2.28.

The squash [old,

Kl 2.28
HERKIT o

Figure 2.29,

Another version of a squash fold,

[ 2.29
BERRIA) o — RROARAIT o

AWM 4 PrREERRD T : 2 REp il GE¥, HAR— NN BIEE T IL—) — T4,
P BT IR B AE AN e KR I T], KPS LA AR A 5 FREERIT 2 AR FR (11145
fio ORI, —DEERKYT, AIAXIAR, 1 HATI A, RS I H B R A0L L. 2k
PEIXRE DL, AR AT TR RIER S AT LU H R CAFTIRIITAT % Do IXASIRA) A4
BERRAARIT W R, DR TEPIR Y 7T ACKA T —DiEsdr.

Figure 2.30.

A swivel fold,

¥ 2.30 — AT
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TMIeaBw, L, WA, MGRHAE I CRRBLS G REER. R
PREIERAT B 7 B EREHEM, MAGZESN, PUOVIRESBRERRT. P TeH T B 1)
AR NTEMT G2 I AAe D). SR, AR PEE S IB ISR Cl B ) R 4
AR ET), A B BB ERIE AR O T TEMEE AR A AT, R e RSN
AN S o0 . et NI iy BERR 3 — AN AT

Figure 2.31,
The petal fold.

K 2.31.  fEiET

MAEHTARR N CLrPIEAT R 5, thR, R, HIERARM D, HmEae A% E—
A e e, e R R AN AR H R A PR R T 4Ok B AT, P DL R 4y Ol 4t
precreasing, 1Kl 2.32 iRt LD,

MR —ANTFER SR, e BT lifE bR 2 i 3 7E1E 2.32 () precreases.  SRiM, 41K
BT BRI, B ANEE precrease LA 2 AP PRI, PRA e 2 LI LI P AN 2 IR T IR

IBATIE RN TS . R R A S T A AE R — 2 R £k

AT E TR, R A — NPT, FIRHEE K, & AT T REAEIET S, Bl — AN
R T, I 2,33

TEIAREAL, BERRYT, YT, HH, HORPUILE DI, Cl W ] LA R & F . §]
s AERERE A 2.33 -ty DUE I A AN B 1 FR AN AT ST s B
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1. The most common petal 2. Pold the sides in so Ut 3. Fold the top point down
fold starts with this shape, the raw edges lie along the over the other two flaps.
called the Preliminary Fold. center line

4. Unfold all three flaps

5. To make the petal Told, hic B Comtinue lifting up the 7. Continue lifting the B, inished petal fold.
up the first lover of the botwom point; reverse the direction of point all the way; then

corner while holding down the the Twa creases running W its Mutten.

lop o the mudet just above the tip, changing valley [ulds w

horizontal crease. Allow the mintain folds,

aides to swang 1.,

1, W HRAES I AR R sh. BTy

2, il WRUTAEERRL GO T

3, BT T EE AR PIAS K

4, TFRE=ANHHE.

5, (AL, 250 12— R A A A% A 05 IRK-P I B A TH o Se e XU B 5T
6, RS RIS BRI RS 1), SO T AR T

7, SREEHUH R, R

8, SEAET.

Kl 2.32,

FeaUAE HHAE T -

ARAREESE BT HIRER T b0 (DIRIERIS AT A, A2k, DA Rz O i T B = e 1
fitoOo ), TEMET B AR AN IR S 1 I HE 2

P, A& IRBPEAGERIL 7, AP BIIAN TR S BRI (E 5 EA R
Sk o A2 BB AT ARBE T AR SR S5, 1A —ANRE 52 I )20 R 25 8 R AR
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M HDBAURIN, — B2 B, —Ne At G, At JEoe U

Bfi 5 )L precreases ffifii, “ibiX 150 #1JE 5 Lotk —E"),

Figure 2.33.

Petal-folding an edge.

Kl 2.33,
FEIREST (¥ 5

1. Fold the sides in 1o Lie 2. Reverse-fold the edges 3. Lift up the frontmost flap 4. Finished petal fold
along the center line and inside using the creases

unfold. you Just made.

Figure 2.34.

An alternative way to make a
petal fold using reverse [ulds.

K 2.34.
I3 BT, AR R A AT

1.

2\

3.

4\

s P IAIT E .

S i3t & HIAGARE N A .
FEvk B T T B2 o
SERAE A -
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Figure 2.35.

A bizected petal fold reveals
that it is composed of twao
rabbit-ear folds.

N AT B, e AR EAR ALK

Bl dr @il H T oM, Bl MoR)Er s, EaiadT, TR B,
o —J7 i L3 A FE A 2 o

Figure 2.36.
Left: a pleat diagram.
Right: the finished pleat.

5 2.36.
ZE: #@@c
He A

W MEARRR R SE A ERI. RI, AHATE 2R A NI SRR
fER 2.37, ROZPTIRIE MBI

Kl 2.37
e A A VERS TSP
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it 5 e RS EMAE RN G . P, B HFERRR, DRI N R 2
Wi (21 %, BICSMIESD. B FEITEARIT AR S XS0l & it
AR ANER o T AR O T s, 2 R AR AT J= e BT, A AT T LU o 25 4% 11 ¢
WG X 73 TP A RAVISE R s (s, 2.36 1 2.37), BELR Rl 4 ih 2
AW

YR —HEREI 2 s AR AT, (HEMATRE. WRARIIATAT, KI5 RSy
I, )5 100 BT DA TR TR R P AN AN TR (9 1 L7 A2 AL o

Figure 2.38.
Examples of angled pleats (top)
and erimps (ecenter, bottom .

] 2.38
el CE Mgl oh, .

AR HTRLIRB APAE) BB A T A2 R — A B SCEL A, (EAS e A2 T EARTK K %%
AT HE NS K A AT 7 o W SR A AR AT IAE Pyt 96 A 4 mT LU S — A A
01 P s s AR LI S, R RIS TR, AT s S A B AR 4T 1K) 70 25 o

i, E2 R (EOEW IR, — NG MR, Mg, BT
FERIAAL, SEBUEM B R, BRI, Ef it b mt i —Lam R s i 5ok, &
ITRBUH BLAY o
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ﬁ”

L. Example of a stretched pleat. 2. The: top will form a little hoo ished stretehed pleat with
Pull the two sides apart, keeping on either the fronl or back side gussel,
the angle fixed
Figure 2.39.
Stretching an angled pleat forms a pusset on either the near or far
layers.
<y B E
= - —— —
it oy
l.. Example of a stretched crimyp. 2. The top forms a narrow 3. Finished swreiched crimp with
Pull the two sides apart, keeping diamond: dent the middle down BUsser.
the angle fixed. between the lavers.
Figure 2.40.

Stretching an angled crimp forms a gusset between the layers of paper.

v Blan—AM R, BXOTAh, RRERE A
2. T R AN 2 M IE T BH 1 /N 5
3. JEAh B SRR AE .

K 2.39

i i — A E AR AR — i sz = .

1. flt— A ih.  HXU05 aparts, GrfFFE KL .
2. WU RN RAE R A I R, R R R 2 1A

3+ AR AR .

Kl 2.40

A R J 2= TR AR

P I3T & A 532 45 A TIHB 29 Kid %k, ol RAEAUK I & Bid sidfr & LIRS
ko ENTRIESCRATPTEM, HE IR IRETT, IR RRARZ AN TAR AT — 54 2ida o #80
MAE T HARG MR- AT IR EE . JCiFIE R I SO EAEAbATTAH 24 3 AR
11, D GEED BA— M W] U5 1) (S0, T8 BRI XE R 2R PPy, fu G
fAITsf o (HZ, IR A RMIBL R VORI AR BT RGN T i%, DI e 2O 2, Al
Ty A S M
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A AR MCRE AP R S e ] B R AR " SRR T S PR X LEBEBRATT . e AT 197 5K 1
WA, LG A FR, AR ILE R FO . WA A DI BERRY T AL H olie ds, AEALHE
KA, BAOHEPANRM - — A - ZFEFRMTAR TR AR IR R
A, ARSI T AR R 0 B ARJE A A A G i R p O, PIH G, TR B
BRSO 58 4P

Figure 2.41.

A spread sink.

K241 1 EHEKHE,

TCARRE i WHE N = ATE v, (B G REATE R RN RTBAR 1 2 38T 2E
(CURERT A

IKHEHN — A RBERE G RAL G, BOTHG ML ST — DA SR I A BT IX
SR /N A T B S B b, RORARMRR: AR LT, AT idy, i
el TR — R BHEI o AR RS AT IR AT SR S e -, B2, Al

St Ak AT N UC TR RS, SR iR et al LA GEED $ETIF T 524
T, SRAEAGIETE R A B (R SRS SE LS 2 A, Al s NG, ldr—
H I, R A% ) 23 AR N P A BB AEDTBO X TR (PR, 8D [
AN IEARI T o

K242 Won TX i, BTG 45 RN,

EAH N ATREMERRY, BEAT T B IRATHAERR KRS, Wi 2.43 FroR.
FER 2.43 15— ANYEE - —ADNEZEA IR R BE RIS R ) 21818
R R AR, EARATEUB R =, T, S A i DR U 5.
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Figure 2.42.

The apen sink, formation and erease patlern,

Kl 2.42,

FITFRH, e AR

IEMBEAVTERIN, —ADBIRES EMGEME S, R, 1 ik S esgRg &
R, AT, TR EAR AT LS B BRAANG S, EXRESE. nTUE S G RIKE
12 2, R M7 (HEH WA R AR — A ROESR TR TR B ST bR UK
Fl oA DU KR Dy SR 28 (KR ) o

Q? Fe 1ALl BLULR JULU LR COTNDINEA WILH 1L8 murror image? Yes, in

[

1. A sink fold ven 2. Fold the point down 3. Fold and unfold 4. Unfold the point.
sometimes cusily be along the sink line, ulong a crease that josi

made as u spread-sink, Inuui'-u_'n' the tip of the

as this sequence shows, puint.

7

5. Grasp the sides and fold 6. Bring the middle of 7. Completed sink fold.
them down while stmul- the sides of the square
tanenously stretching and region together at the
pushing down un the top top.
flap
Figure 2.43.

Sequence for making a sink fold using a spread sink.

v KK, ARRESPANTILT, POVIA PR R,
2. g MUK,
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6\

7\

v PTBAEITIITR, AU A% N
v EBLT X R

 SEIRPIET A, RIS Sz AR A TR B R K

A It XA 0UT5 H TS A A
SERTHT o

K 2.43. HlfE— AR P8I 5 M.

HRZA NS, ANELL - AERARKHE, AR, SRJEEEIR i b - R RSk

ABATIFE S, B ER IARA e Ay, RJEHE T I A A sk B SR ) T A

IEBOA AR 50 AR 60 FEAHTHIA R T 4P 3. ARifn, B2 ANBriAest, By
120 {20 80 FANK ML, B PHRAH CGHAAPEA THBCM K" B R . —AE
PHRIZAKHE, ot A~ i B, (HAERRE— P52, BRI T R AR AT > o XA
B PICAR R MELASAT o JL58, WO™ I I B2 A R, B AN AT REAT B PR A AT PR
Hem i AT 22 AN a] BEIACAE IS Il H A 2 NAED o AT ) AAE 2 P R 3o h
TR R AL BRI & AR
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L A double sink 15 2. Always pre-crease 3. Form both the snowmiain

indicated by purallel all hines of o muluple and valley falds rmuoning all
mountain and valley sink before opening, the way around e Tallened
ereases with a push el eon

armow

L Finished double sink. \\

Figure 2.44.

A double sink, how to make if and its crease pallern.

v GRS I AT IR S, R 2 BLAITR .

2. IR PO IET — 24T .

3 AU TR B A L B AL A3 AT (R B A J) B )~ 22 3R 1075 5K
4. SERXUKIE.

Kl 2.44.,

MUK, g A5 g A T IRAR
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Closed =ink Open sink

1. A closed sink is also 2. Open the point inta 3. Flatten when fully 4. In an open sink, all
indicated by a push & cone; starting at one inverted, In a closed sink, edges are visible ol the
arrow, but is formed side, stan inverting some edges are rapped at top of the sink
differently the cone. the top ol the sink. ;

Figure 2.45.

Formation of a closed sink. Right: the edges of an open sink for comparison,

1. —AEPARE R iR R EL, ORI T ARIREE.
2. TP AMHERE L, JTIRAE 1, JTA6 SR A [ HEAA
3. BT

e Bl AE—NEPRTI —LEI G AR AR 1 T .
4. I

FE— NI, P S G AE AR TR ) L
Kl 2.45.
TR AN EH T A BT KL .

MR L, R AE R, 20— A TR KR LLRFE R 5 ek, i
AN, AEE PR, AR R A bR B R A 5 o AR AT, T
ANHEE, Al B JC R 1T T e R T TRUE 2l 14— DT
VORISR0 %, i AME— DN IT s, T ANERATIT 1o S8Rt 4l Rl LAX 73 1
FRZWIB I TFBOKME 5 1 AR AEAR D BB AE — DB R T

SRV, R AN EPAN RIS BT, PUAMRAR T — > B A A AR
WA, e EA SO X AN DR, W] 2.46 s, —, Jrdm— R TIEZE,
B IR, A, MERERITAR, RIS IBE T BB IRI R Rk .
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ULLELILEL PMOITIL.
. irg i

1. Another way o make 2. Bring two lavers of

: 4 3. Push down inside the 4. Finished closed sink.
& ¢losed sink is to fold puper in front of the pockel, opening the poine
down the point and fold rabbit ear. back up.
a rabbit ear from i

Figure 1.46.

How to make a closed sink from a sharp point.,

1 MUk, A AE RS T R R R, NER TIH .
2. GIEEMRERT 2 24K

3. AR IERIE, FTIT 4540 s

4. SEIEH .

K 2.46, fig A3 IR R

X TATA &5 € B, I8 BT — ARG 77 U T I8 BB A 22 Aoy 208 st L
b, MRS, TS, 25T, AR, GRS KRS E . ANE Y
Al A IEAN R WA, AE R 5 i) (Bl = AN R 228k, T LA AR IR i S 7K
- NP AT IS AT T 10 R — A 9 DA IR E . AT AT TR A
AWK 2.47.

41



Open sink

: b
® > >
Mixed sink | - \/

-

- 5 >//
Mixed sink
) A \I ;l\\-\ﬂ\ <,- }\ x__;‘\,\)\ ”\/\;j;"“\
Closed sink 5\\-\ / \\(i? kl /

Figure 2.47.

The nine distinet types of sink for a four-ridged point.

open sink.: TS . mixed sink.: JE& Tl

closed sink.: 0 Fii.

Kl 2.47 75 9 AR o — DU



Figure 2.48.

An ungink fold.

] 2.48 1A KT

FERIZR P TRRA BT 75 (K30 2 Hh i e HEE B S AR D, R IR/ e Py b2 D i 1) 7
LR

G- FVFZ MR, S BB E-—- A AR 4 06 5 KA 2 7l o A S, et — el
AT WU, AN S TR ORI H AR ) b S e X L PR, BRI
SUR AT DA AN S N UOR R, ) bdy 1 R R, WA AR

YT RIR A AT RS P 3 bl SRABLFAATT R A2 A T T 26 o RS L s IR e 1RO 2
RV : EA TG 20 20 80 AU, MOREHE, AT EE. A
Bt HABAL G AR A AR R " 4. WERARAR AR — A s 5 ), S 4t
BHRWT. A, 2K, RIRATEE (EFD KIACIT. 408 1 Bl e
PIFAMZIE S . TFMIEREL V& D & TS AR AT MUKRE, RIS FTOTASC ] . (HEK
FARIZ A5 AT o AT RE LA S A3 sl 0 o EE A S PR AR LR AR
Gt X T, TADE - FiE--RIE BP0 E R IE ML EIRATTILE,
AYNEEYTARIEAYT, CHERLE, M O PR BT AT G BB

B ESE
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Elephant Design

PR

FETFIR-—-2 0, WRYE i K5, e R BA TR L 2134tk
THRATIIR S . K51 georgeot [ Y 1 -2 e W LA AT AR — o HRHED, IX0

PN E R IR S W JLPARRT— AN KA IR KRS WA DU AT+ )UK,
AR H e, ML 1. ERrA XL IIREIFAT 2, S5t b, el DA & KRG A H] 1 iR
B, i 3.4 s CHER IR PRI

i T % 1
e
- Y __ﬂ_.-'"f
‘G;:‘_—--;II
Y
II|
h
§
b
b
4
AE5
L ”i.:_LL-'!I with a shect of writing paper. Fold the 2, Fimished One-Crease Elephant,
upper right corner down along an cdge.

Figure 3.1.

Dave Mitchell's One-Crease Flephant.
1. THERMEFEDR. A L T irias.
2. FEWRE TR,

Kl 3.1
KIEARVIRE)— MR KSR .
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PR R T2 KRG B o

ARG ? VT XA AR - R AR AT LU S A PR R - AR 2R [ e T B
MIRAE: e T I8 LT AR+ o BATAGRYE, (HAME, Ui, i, Bf
HIpgAT B e, &L TR AT R AR B EHEA B S . a0, W dR 2R 5
RSB AT RS /RIG . 2RI BEEHRAEY, e MR ER. Bt
DRI PR A AT IR, RT AAE ST B AR GK S TR i 52

PRIEFT AL A R G S5 . KBTI RAT I R, PO ENTRft 7 —R51
Philo FEMAT A DHRERIE I BT ? e A AR EE JLAT @SS, el 22
X — LT A IIRE? RS AEAR T P BE L LI RS0, i o — 8 AUl
BHAALSF, REAd, WAEF. — NSO AZ 2K 3.2,

Figure 3.2.

Base crease pattern and folded model of my African Elephant.

Kl 3.2,
ST IR B A PR BRI AR K B

KA B BT AR E . BRSO I R R VY R IE S N R ATLLBE, — T
TR GO AT RS, KBOR R IR, LT EA R B2 K R T e, fEHTARM
RN — N TT IR G S L B T AR BT AT ) R O Al R R . (H—
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PRI ST AERUAR I 58K — PRI, 2R ARs — A R L . AT
Prafimih, B, FATABAENE . Pt JATUILE R LS RAE LB, i

B MU S S

georgeot J& Wit [l 45 88 Sk KE MM HBIFEH H 4. HRER, BAar—+H, ANk
77 B2 R R BRR ARG F AR ARBR A" R G A 4Rk 4R S A 1 77 2

51, MR T 115 MAFEM R EH . 2R EghE AU RRk%, £k 8 F
AR, AR B

WERPRE BRI AE T georgeot IR 2, TR KIVENHEVFZ T IIAPIAE: —: HAb=4E;
MAUTHF S BT AR o AT BEAEA R A ARaK 7 i A A b (B ), ke
WA GICAFI)— By, XKLL TR . AT e AEA R A5 a8 AR, AE
cartoonism SIS TN, HEAEHLE MR OFZIEF) . XLEDIREAGE Btk
S8, MATBERIEH b, HiRde AR EA B .

PITAT Al RER N SIS AR AR AE, b s 2L, (HAECLSCOL, RUuHE. UHE, DOVEd
MTARRAE G RIS . CREWE B, S@UFN55 ). Eirat, —MUHERHT SRR
P2t &, A BATIRA AR, LR AE e 0. AR S Ell, B
DIHERHIPEAE, ArBlE: R,

MAEHER — P EA R vt B, o2 — DM IE. SRR, o P e
PR EIN AR —, WHEMARGE T B, SO TR ZAUAnER . XA
J5, RBUK, ANGyras, i Has s A 1 B St i o4 A 4 Z R IR

A RAIREOR BOR I — AN 8 KNI T RE . WERARA I B, B4R 10 J8~)
NS i G 2 relikc B/ 13 PO 5 B B o P D7 s S RN - G S SR EE A -3
FEAEAT RO AR 2 R MR e )5, B T ild s, PRI E 2 miLs, X
AT TR 20 . B2, ARBCR IR, SO R Az, I, et — A e
AR, B DEFRHAR LA RUE R R S, e SRl 2, ik
B AT e
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PR fAGE G BEMAOUHER TR, EARATRT DUE L SR P AT 2 2 n] RERIRIAN R]
REM, IR KRR BEMBE I T AT SR Ty ) B OIAR G, Rk PEPTaRBH TR, Watf
—ET KT AR . 7 ACRE . BT A, 2B I — L5 AR R, PR3 B
MRARECR . BRI, IR U AR i) — SR, AR AT I = KE 2

3.1. K&l 1

Bl 3.3 2 AR RS Ik, ORARH A, K2 5 PR,

RARMR-——EWF PN DMIIRKE T, B, (RaagEEs, e 7 D], K
REME — D RZHIEEEPIANTIR?  IER=A?

(¢

3.2, K% ikt 2

TER BT AR, TR — M TIRR G R G Sk 70 b ] B R o (H I an AT n
HZ DR, &)L F R e BRI I VB —MEE, LEFRATT DU A K5 Sk i ik
Averl, FFRINT —RWRAFE.

Pr B ESRRMRIE I, RN T RRES A I/ st HEIEHTIN T 2D, e U H2e
CPER 9. ATA? At aAsfeR E—A Tl L, ROV BAERT RS %A ? I
WA FESE RIS, HARILP Rt - A (27D, MEEMA%. (HR/eX4

wil, RATTEESIRMEALEB M9 O kg XIHZ, XFHEHZIE.

A NHE RN, 2, KM RN . 7RI, F 2R
ABET B GIN BN, RSN e Z AN R D REANIG B A 6, P4, 96 o
Rt 2 ARNE RS E, PreABATE L T PG 24T TR — &, Aok — 2 PR
ko

47



- e

1. Begin with the colored side 2. Fold edges AC and BC in A Fold corners Aol B down
up. Fald and unfokl along the te along the center line DC, s0 Lhat their outer edges ure
verlical diagonal. Tarn the paper verncal,

over

0L

4. Fold dowen about 175 ol 5. Vinished Llephant’s Head.
;J\'Jilﬂ LY (nlee exact wmeounl

isn L erivieal) und wm the

el aver,

Figure 3.3.

Folding sequence for an Blephants Head.

1 GBI 7o rEMEITETE A M. T30 T .
2. 44 AC F BC [ 2k DC 14

3. W NFEMAMB, EfbAIRIMNETEE.

4, FrEXRT D/ HVIBEHIFAEED, 1/3 4k,

5. Bt KBk,

K 3.3
I BIFIIREIIk .



3.3. KZ#it3

FATAT LRI ) — AT 2R G B IUAE AT IR 2 — KRN T
IX = P s A (R A, R D B e i AR VEERA 1 CERARABAT AT IR 2 A AT 1 it
- Do AATTRM SR, (EUIIIT AR A E — LA -

ROk, AR SR, ERIRIT B S A
—BORUL, B R, LRGN, B SR ANRT AR RN

XL 2 A% A AN AE 20 20 60 AFEAUHI 70 FEARRIAT AR S, (HE 2T 20 FERAEARAT
AR, 2 R, BRI T NSRRI, BRI IR AR MR T
M2 BARYT B BRI B M S B MTEA, WRF R A, TSI A ) B A S 1 5)
Yo CAEERILA, AR 2 k. BEA, sURRMIPIMERITS - R
AT, fo KRME, BHERNL, DR E S - Cain A T Hfl 2250k AL -
montroll, BUK/K, MILAESRE, B, w0l i, RIEEE, Ma, BB, EHAFZA
- fERLER 20 F. FYE, BAREHAGHTEBA AT ool MRuEad 17—
AR, B SO AR B AR AR AL, (HIRAT — M N RIbRiE: — AN 1 B A,
HHRG R, SR TG i W e A .

IS, AT, AT BT MRS I . T A T LA B4R T L
BTG, Bk, R EAKR R 1, ORI R R T B
% A VE DV T BB T — MR B PR 2 F I IOUTRIUT, B 05 00,
s B L KB, Tk A3 A0 TR ST 25 2SI
L SR BURA S, W 3.6, (AT BRI, il 3.7

— A R a4 # diagrammer, {5 ANE AT A 2, 5500, BRBRIMIKF, DLVEAR
FHALIRNERIN HARSE AR AERXATH, I A ARE S rpialdbaly, w5 K 3.8 4k,
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AT
A

1. Begin with the colored 1. Fold edges AC and BC in 3. Fold rabbil ears
side up. Fold and unfald 1o Le along the center line from corners A and B,
wlong boih diagonals, Turn IC and unfold. Repeat with

the paper over. vilges AD and BD,

(]
’
o

C
6. Fold comers A and B in half’

D
b

4, Faold comers A and B 10 5, Fold corner I dovwn o that 1
the outside edges, ligs on an imaginary line running Fold comers Foand F down ( lhe
betweesen pomnts A and B, exact amount isn’t critical ),
M OE G H
L)
i
A ] A
C {
7. Turn the model 8. Pleat the front flap upward 9, Pleat the sides of the
OvEL The mountain fold will ran head o form ears,

fram corner G o cormer H.

10, Fimshed Elephant s Head.

Figure 3.4.

Folding sequence for the more complex Elephant’s Head.
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1. FIERTLE T o SrF BN M. FIH T .

2. 8444 AC F1 BC fErh02k DC Mg JF. T4 AD 1 BD.

3. MEIrERE A B.

4. rE M AT B oML LZ.

5. &M b hk, DMEAEMEARR W i 1T 2 A N B

6. &M AMBK—F. EMFIFrEMmt GRTIEBIFAELZ.,

7. JERAIRIEL T

8. FEAIMA Lo IhPrRiztrs] G Miff He
9. FELEK PO I FEAG

10, Jlh KBk

K 3.4,
P18 A2 RS 1k .
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1. Begin with the
cobored side up, Fold
and unfald along the
dizgonals, Turn the
paper over.

5. Petal-told frout and
haclk to make a Bird
Hase.

9. Reverse foid the
two boftom points
aul w the sides

Figure 3.5.

Folding sequence for yel another Elephant’s Head.

e

I
13, Fold the comers
down and wirn the

el over.

2, Fold and unfold.

4
l/ nN\\ 0

., Fold and vnfold on
the near flap, Cach
crease lies dircetly
uyer o folded edoe.

‘
D

10, Marrow the two

points with valley folls

in hont and behind.

14, Curve the tusks

3, Bring the four

cormers togelher at
the botbom Lo make
4 Preliminary Fold.

7. Fald cormer D down
while puiling puints A
and O put b the sidess
[lstten.

I

I
11. Fold point E down.

15, Finished

4, Feld edges AL and
1 im i the center line
and unfold, Then told
pevint B dowo and
uniold.

8. Turn the paper

vyl

12 Fuld point B down

Elephant’s Heud
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10.
11,
12,
13.
14,

15\

v AT T . B METFER ML T T

v BT

NI (Y NS Ry U S R A =

+ MEAEA AD MILLHLEE CD METT. R4 oK, B rJTE.
v AT BRI, ARG R,

 PrBAUEIT L. RS HIAE M & A%,
. M D RIRR, T AR C SR P

- FTRCAET .

v IR 2 s P IUE

ST TS/ =
P18 E Ko

#15 B Pk,
vk Tk, BRI
IR

Jh KBk o

K 3.5, B FHIrs—MREMk.
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Kl 3.6. TEANIKFAIHTE k.

1. Regin with the colored side
up Fold and unlold along the
dingonals, Turn the paper over.

elges Al and CD inw
thes center line and unfold,
Then fold point B down and

&

h

%

2. Fold and ||||-|'|,1|i|_ 3 Bring the |
waguther ut th

/\
K

o
T

b

£t

\

/

N\
4

DU COrmers
@ bottoem L

make & Preliminary Fold,

I
5. Petal-fold front and back 1w 6. The
make a Bird Base,

Figure 3.6.

D

Bird Base.

Detailed sequence for folding a

Bird Base,

[ (0 (R T o bk . ST BRI IF U LR TR T
Pr MR .

LAVl M v B

R4 AD FILLhZ CD FIRIF. R4 Rk, B riJTE.
AEIEAT 3 TR TS T, A S REHf T
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HORTFAA T IR IR, 8T B AR AR R U AT RE /MR 6 o IEWMRAE S ) B RS
2o, DR IAFIBERAG R AREEN NG BIYTR I AEOT A6 IUAE A B= AN
IEWBATPA 2, W WITTIRE I SR AR i, SRBAREAL TEMEa. H%
BEMAEAL, FTREA 10 BE 20 NAZR AR RAEAE K, BB AR T B 6 0 R I REA T, JF
AP ST RSB A TTE ] W R i — AN, SRR R . Nl —
MBI, SChe b, g TN N AR SCIEE A, A iU
MFEALSS, Y KT — R E,

AT AR B BRSO HELEE T BT B0 “ 30 FATED ™ 9 — A BRI B A v s
e EA— FFAA SIS TP M 2 0 LT B, — TP B T A PR AR
Ketit.

\ \\< & }FW\/ /
! \ / -

1. Divide the squa If vertically and 2. The Rird Rase

o
rjgure 3.7. ) _ horizontally ull]l i Crease all angle
Compact sequence for folding a blsectons at the commers. wssemble using the
Bird Base. creases shown,

12 FE PR ER AR AR A TR EPTA I ST -1 0 k. R )R AU IR
B
2. 534,

B 3.7, BBEMPH T .
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1. Begin with a square with creased
diagonals. Bring the four cormers
together at the bottom and flarten.

Figure 3.8,
Intermediate sequence for
folding a Bird Base,

1. H SIS LRI T5 .
2. P B IEmAEI .
3. S,

3.8, IR HIHT B 1 HE

2. Petal-fold front and back. 3. The Bud Base.

LA AR RS

3.9, WANKRESk EAELL

Figure 3.9,
Two variations on the Elephant's
Heads,
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IAE 2 —AMRUF AT RS Bh . (21 3.4 R 3.5 AR KL LT . fRasdks]|—Forikk
BASX Rl B I G SOV RE MRS, WilE 3.97  (Bas: WA O

Prafth e —BrBoRBBON N TR, ReES K%,  Frakil, ERARE L, Eidk

Mo ARG TRIIEOR, (EAERZAIITE, ABATAIZ LN s b 4 A B (AR AdATT 1]
AR AR, IR BRI PraRBe vt il o AT TA 2o LEAE— SO Ia) 2 >3 A ] B v Al AT AR 25 P e
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TG AE M 4
ig '

E~ AN AR R B RS A PRy, ST B, ST BMART. SEHE—
AU, A D ai U 328, BRI RES BRI BLYE i . 4840k
(KIAR, 55— Jr i, AR B (A e R (R AN L o — AN R BT L 2005 FE 3]
ARV TARR . Prf SRR BERAE i, ANREAEA LA O ARK s . VR4
By J7 I, TR GG /N SO IR R T AR, — 3], s A
Moo BEHON—MERIA TGS IR R SO IO AR R, B e A s

HAALG B K, T DARER G &, T, AR N EH , POkt
A TP o S AL AT I TR), K22 BB (K3 4R B v thok B IXSEAH R I EEASTEAR

St — EARBUARANT AT BT — DB, A RE— AN S R DUAT O — AN B
R s BETE, UMW G| 2224, 2070 o0 A ATE I FRE B 0 v 1R 0 20 DA (1 Ak -, Atb
S IR BEATAT A 208 IR PG R AL, BT TR B S SR AR e v (15 B

FATRAEAR N B 5, B AR HA2, BATRITIR S LSR5 —, AT T AHsE
Prefuovt i —e TR, 55—, BUOMEG ARG b, R R at ot i s 7L HE,
DIRAT — L8 NIt I ZE TR AE T b o BARMATI G AR A (SR, A ST 4R A S B |
FEAR AT AN B WA AR AL, R T iR Sk, AR TR AR BT
=
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4.1, SR

Pk, FETERA A, HORPTAUR HARERE LY BUAE, IROTLAURIN, ARFTFRETHRI, Be
FELOLEH “hruER” KR k. (HAPUASBAR, PrTaE HAZE LT, Ay
JUAARGERE I AERS L A7 MCAERAH LR, Il A A MR IR 1 R SR 402 5
AR, W drdfbfl. W&, M, 15, HFEMEER,

WYFIFARRE, FERZHEIT, E2 MR DI R  SH 8 3T R B L R .
A s AEPTRBE, ZSCIF BT A AT W, TR B AT A R SR - B2 m] L
(Y] 9096 BB 2 IR E KRBk o BeAh, BELLEiHh S S BUAE SRR, A mT LLURUR O Rt A Y
fg. B TIRZIREER] A — D HAT? X — kT BRSO — MR B — 1 . 555D,
PRAT LA S TR B, AERERL I SRR, i e 2 AT 87 41 BT, ki,
MIEHB DY A2 B, R —AMURAEIR 4.1 B

TATELIBE T RBHERM, B=ARI-- NG, A, S5, (Bl RegdI—K
%, B LY — R B 72 0 M ? O A3 MU E SRR, B R
B A E SO  HATATRNIK) O ARAN LA AR/ B A D AR 1 T2 R o

FEST A%, A oK n] DR AR ST TR (K FOAl B 0 DX AT R vt fHmi i fe i,
X B, AR PR e AL RIS S R M E . R, 1, A C
Ao = W AR, =, s DN K. B, AROE T EO TR Sk
FATHIF R H 0 B sh - e . A AR CRETRRERD) MpgAS N (i),
Xt N A R s =, Prllan 200 K. T EREea ST 5 AME (DU
M) FEIM R, XEWE BRI, A T M RRIELR.

59



Figure 4.1,

Crease pattern, base, and a
representative model for (top to
bollom): Kite Base: Hish Base:
Bird Buse; Frog Base.

Kl 4.1,
PrRB, e, ACRBIE O LEITR): RS a5, O R T S

HIESE AR AT 5, (HX W RERREAL, 75— MR, BB, R B TR, X
S FERHAI DA Bl N2> A Sy o A S B 3 DU S R 3, RIS A A — MR B
PR GE S 2. 78 20 t20 50 FEAURT 60 fEAR, AT =S BRIM B Y3 488 A D22
JE 5
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4.2, HAFRAERIER .

LI T AN AT (R — Stk A7 SR LAR R HE IR I N PTIBAIL T & (LY
AN RS AT 5D, KSR YDA &, LEMA RIS CRIPO, R (AT 2
i), FRZESEH (BFRCh HASUHE L C 5D .

Figure 4.2.
Top to bottom: the Cupboard
Base, Windmill Base, Water-

bomb Base, and Preliminary
Fald.

i
Py
@

&l 4.2,
ML%U—F: ﬂﬁ?*ﬁ%ﬂ% miﬁ’ 7K§$%i‘ﬂ_]n %ﬂi?ﬁ%o

VI, AP A SIS /RET &, UM R IR, A NIy, i
FEVFEETE IR 4RI A IR R 2 T
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FEiE 20 20 70 4EA%, HRAGHEHHITLE &80 blintzing AR EEROICMEL Y, X 88T,
{0, R, A, TRV, JORA R 7 AR B R . X
AR, Bl LT, A S VDY TR . (B
Mo, HTACEED. FTA RS R, PIATS A AR R, B EAERL: B IR
blintzed & 55, & S FE S3EHY, B0 IAY ELZA B R FLBOB 19387 77 1«

[l AL P 4.3

v
-
re } 2 , s
Yo 5 ..rf.-' - L “'-.’g- '..'= \l-_.)"-
£y S s
b e 3 k. oo < A 3
L ) rigure 5.3
............ B
b | T Mivd H-
¥ I_-|I =LTE net b =

N Hottom: blintzed Fird Base

K 4.3,
T0R: S 3,
JEE#E: blintzed &5t

A S LR K F ARSI St o B AR B (R P Sy SE AR T, IR T e i 45 R A S
Ik e W KT NR R S B ) LA hh, (HAER] 4.3 P iIRRAS 2 5 ML o

551 blintzed e th ok AL R S50, B M BRI A%, —DNIETTE, Itk
> B L) Y, RS RSNSOI, DUB RGN B AT IR A, 1l
BMEIAAME LRy 2. DA i3 B AL i Lo BT blintzing,  fiv44 blintz £ k1
Horp =AM 317 B A M %S & 0. 4 blintzing B 22 4R U\ kS 9 I/ S s 1
B B 5 e RIC—NETT T, DU by, T NER IR B, PR
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Fik, RIS I SCPE I —AUB KBS B o

HAMNBNEARRGCETFR T WIERAE 30 SFALUGHIHA. MRS, diftiL
T/NERE B, IS Z AN RE, — 0 B STr & (A S M R HLT S (B
M) ZERF . 4.4 R 4.5 IR RIIXUT FEEMIHEH . JATARIC I N L 50585, (H AT
W HEAAT e A% S 4 1 10 ] S (] PR R R

22l

VER, WG RN B 2R AR, IR A AR I — L8R IR IR .

HAERAE 20 LS 70 SEAA AR Ve (BN, R Eh, NTEFEHD,
MRS /L, DA PRI Ar X OT 4R WA AT m R CRESED o B EiqeE, K
YT HAAE T8 o AN RN R FER AR A R R, (EDY NI, N R 2 S g g4
B, KL, AR R X A BRI e L)

4.3, FEMLZ G AR

PRAE LR AN eI, ATEE AT UM, $ I A SRR 4, JFAE ]
4.6 FEWIHf o Hi kR HET o Tl DT Bl M AL, X ) A D AR A
B, AR — AN RS IE s E IR — AR el t b . W10 4 B K K5 LR 2 A TF 1)
IR SR AL B B, 1R DAAZ I S R LS, eI KR Bk n] LA
Bb AT 8 KA — > T e

=
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Al

Figure 4.4,

The Uchiyama system of A bases, which are based primarily upon
diagonal and/ur radial folds, Note that the Kite Base, Fizh Base,
Bird Base, and Frog Base are among them,

Kl 4.4,

A ML, SXRFET XM EEN L RGBAR T S R, KM, i, S5,

HlER o Hrh 2 —
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Kl 4.5,
WL B Akt

Figure 4.5,

Uchivama's B bases.
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INVEFSI0n

Figure 4.6.

Family tree of the Standard Bases.

K 4.6,
K AR RAERE o

Inversion: < Ji .

H4- SR, 0, 1, FIEA 5 SR A AR U B A 2 B R T RS R ¢
Prifd. fEIX 4 N5, ARKFEARK R HIHE -, G, f16.

R HBRG SR E A =MW TR B 4.7 o TEAARAN LR BN
S, BARITITS 1 QL2 WRESATIT A, fEREA = AR I AT IR A7 B2 AR [
O Ao B S o BT AT AR s X L R
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b A
’ B # i \,\ 5 . ) / 5
; f l _,"ll L /.\ T / - \. s
// O s / @ \ 5 G
4 R b - %
v \/ |
{a) (h) () ) o

Figure 4.7,
{a) The basic Lriangle. (b) Kite Bage, (¢) I'ish Base. (d) Bird Basze.
(8} Frog Base,

Kl 4.7,
(a) HEHAE=ME. (b)) WEHEAEH., (b)) ., (d) ZiEHh., (e) HiddLih.

Forp ISR =BT DAALE R — N BT, PRI, 4 gttt 8 45 ki,
16 5 iRk . BRI . BATT MR A S L3 32, FEIRXMELL T, FATR SR
4 blintzed SRIL, BRALEF LA, Jralucitiidefy. /£ 20 el b Sg s PeE
blintzed ek 15 13 o BEfik (K67 8 64 = fIRINEIA, icle, JhFE CIEIE (5 4.8), 3L
P 128 XA =M, PrRBITIR Y 25 AT R 0 Bl o

Figure 4,8.
Crease paltern and folded form
of Sea Urchin.

5 4.8, HrEITIRA AL S

M = AR -5 — IRAEA 5 kenneway S [EHTACES].  “Hral” [3LmEHIN
B LTI A B E o A IRAT TN =AM AH , BATT I I Al -0 B e e K
I =3RRI A (1 ] O AR

ot = B
M 2 1
fh 4 2
5 8 4
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REAPrRBEACRY, A 1 ORI = MBI H o BRI R
73 BB 5 T LA 2R BV 22 T B AP 91— R 55— R AR R KA X

St =k B

51 3 16 5

PRUAF AT 54>, A\, ) iR Ui SR A R R 5 (R 35 T

o = g
I 128 25

/N

PRAT e RO — MTERI S, B B ITIRAE, A TR LA, V5 SRR

(LR 51— blintzed S 3EHAN blintzed T 3L M 5 By, {H K QA0 HA T — LB A ) $5

YRR B BB -
Pl B A= AIEEH 218 A oG R A BRI EH o (BRI R R,

ik3A

M — A =SB I — A ALK, SR A RS TC R DA B R AR 1 R T IR IR AR S

Mo
// . 1 ! r//
& } S
| hi i) !
fa} The triangle unit, with insceribed cirele. (h) Kite Baze. (] Figh
iase, (d) Bird Base, (e) Frog Base
K 4.9,
()  =ZfMmoe, SAVIE. (b)) W&, (¢ fkkh, (d) ShHh.
T

(e)
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ZIBRFEABALAT T 1/ 80 A AT, AR, R LA A, BT, o, 2.
WERTA TS T AR AR, AR E S, DUz — B, ifEfmdih, — 25
Wel, IS AL, 4 TR AT R, U, IR, ST
AT e — =y W, F---IX RS K B R 2 M, RREEAT 2 DM R S 1
CO RTINS, BT KB 25 BRIk BTE, R4 25 M) 5%, 1
N BR[O RAEIX R (HOGA AT DURAT SRS R AN o AT Rl — 7
70 FAP O KR, i R AN ORAS R BT T AR SRR S5, BATRE
R RIERIES) o

4.4, Bl

R HAER T - DURABATIGRAT R IR - AL R & Rl R s i
Wi, Lot AN R DI AR B M A R, RIS T 3EA, G S BRI . —
MBI Y, SEWMAN . — DAL, WADIRE, ARk, HEERE. =
T ERARB T BIBAMTEESIAIN, I\, BOEZHR, S, ol f A
Hbt o — A ERIEkR. 57 20 fhed 50 G40, & - A AT AR iz £
BN RIS RN . HE, IR blintzed M, AR BAER 12 EY, W
B KT 10 B 22 A FH A AR 1R S5 2R B i) blintzed JEAilh, £UH5H 5 44 IR o (HIX L2451 41

DIk, Frakicit A 2 T RAE RS SRR, X AT AR BARRIH . AT IR,
A RS XA FEATEAR BN H AR BRI TV o R e — L8 B ifi---Je ZR A 3 A0 95
B IT A TR TR AP 4R 1 AR QBT S i Ik 22 e . AE R AU DL,
{2, ZMERERE AR T

AT AR BRI AN S 0 e T ) S ) 1 P 8 SRS PR R A T, A28 1) 85 4 T B
PREAN— U R0, OB I s 4.10 - 415, G2 MG, K&,
BT, REG B, BUBSCIYLUILIE 4.10 R R B, e
RS, AT AE AT IR B

B R LAS ? BRI, I R TR 2R, B, AR A
Mo HIRAREBIATIRKIFE R, AT EAPEIE B — A7l B 5 BOME— 28 R R b Ji] [l A A
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HRMT, hFOk A B T R BB Ua MR .

s
sl s NS
IL- ;. /ii://, iz / :
! A{I K\“'r»-;: - P .
| g o “' i, G ;
e ;ﬁJ_ R

Figure 4.10.

Crease patlern and model of Stealth Tighter, from a Windmill Base,

Kl 4.10.
LA AU, MRS,

Figure 4.11.
CT??HEL! pattern and folded form of the modified Windmill Bage from
which the fiphter is constructed,

Kl 4.1,
PrBTIRAREANIEN, SRR (b L, i
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B AMBRUE MBI EER TR, s AR IR - H IO i
THERLZ ), WERER - ANENE, B BT ER (R HBE D, %k
FEHITIR, EEE LR R TS A A A TR RN 5 RS
TR, RAT LIS BT R AR B e 545 S, TRDA BT 20 B0 Lo T A el e o BEMta T IRAE
KT EREATFY. B, Flan, 7E- 4.12 Prosimd:, JATA PPk i iRt T
REMALRL, IXRAER 4.13 Jis LA KL

Figure 4.12.

Crease paltern and medel of Snail, from a Kite Base.

K412,

PRI A B, IR R .

ERAME A, HEANMERITR, REEn IR EREALN: BE, WASHE, X
K RE, K—ri, BT ROI5E.

M TT e Ax i A T B A IR R T OREL, R R e A R B
TP, W ILAER e, HiR)G R RZi CaTT i . RAEA R BsfEiX A
IR Bedr B 4 R, B TR A AR S 4T IR B A M 4

AR, BRI NEERL S, BRI AR R RN, R0 B i — PRy 1)
B FER 4.14 TEAAT, ERAEER R 3T B A R IR (1, (AR LT IRAESG
FCI R (350 2 W 1 TC iR A A

IR, — AN AR s R AE 1] 4.15 w547 m) L,
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Figure 4.14.

Crease pattern, base, and folded model of Valentine, from a Bird Base.

Kl 4.14.,
PrRpea, Ht, IramBpfs AT, NS REER

Figure 4.15.

Crease pallern, base, and folded model of Hummingbird, from a
Frog Base.

7 4.15.
PrRAE, S, BB Y, ATT IR
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4.5, {EFHME AR

A AR HEAE TR AOVE L, R ] LI 4R, 20 tH4D 50 4EAURN 60 4EAR, 55 U FISESR:
SEH AL A5 22 A SRR R I Y. — AT W BSRR A B N, R0 —F
—ANETE A, B, F - 8, il gl i, A /DH A FL T
AN, — DNIREFER T IR B AT REE

20 {42 60 FEANH 70 SEARHI J — AR W AT RE R ECH M A R TR AR, (2
FE— ST AT 05 2 AEIR A AR WL T R AR N I At RV RS 2R 50 2R B IR Y
HEEAERILZ, B A%, . BBEZEN TR, XFEARTES T I8k
M 12 AL (K AT RERE BEOKTE

YE =81, — A SR AT LU RS P AL AN R (055K, OR B A xRt ]
4.16 Fias. PrRMIBAT DU ) 1 — A ik sid 2 .

i, ot
| TN
_./.‘ 2 .a'/ \'\
3 g S
£ N P if. - \ s :
Sy i | o Pl B
e = NG £k & 3 4
i hoh y o b3 e o
gk /--' b \"-. __,/' / .-'/ o
i / N /_/ . ; /‘r\ /.-" 1_.\( \ \ ", ...f.
\/ ) 4 e // =, \ / :
P S
i \\ \ _/-‘/.-’/ ne \ ¥
! i .
N // & I

[eft: a Bird Base, Middle: the erease pattern shifted toward a corner,
Right: the crease pattern shilled toward an edge.
4 4.16.

Jr: *L%%f@,o
e PN — M A% .
Fe PLAEAGE ML G .
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XN ACHAZE R AT TR AL E, LR, SREMHNLS, S8TF
ATty IEAT A . IX LS T AL R SRR, BRAEE AT LA 2B -t
KEVEE D2 MG NZRE . XA BB )R EIX 2 L2 & 4.17 P, Xk
AL KK E O SR, e A P RV iy SEELE A2 AR K R AT o VR BEAA 52 AE 3T IR /K 3
S YTIR? R AT R R, PR i B M A 8 73 B L K3 Ty )P RS Bl R vp AT
MR, PrLEMIARMRMIE. BRI, VRBEAXAEN HH — KR L SR A HEH TR .

WA AT BEARIE RIS, [N OR B A R B B3 IRRAE ) I i M i A S o IXTHBR T 1A
FEHRTH BRI i, BRIV RO G AR 55 IXAT e AT REAN S — N, LK
P R DUAE I 8] LESEAR P A, A B VF S8 & T oAl AR o SR — SRRt 2 Tl 3
filfo

Figure 4.17.

Crease pattern, base, and folded model of Baby, from an offset
Waterbomb Tase

Kl 4.17.
Propiz, JEHh, ranZ B, M—MmEE K e
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Figure 4.1 8.

Lefl: an ordinary Bird Base.

Right: a distorted Bird Base with the corners preserved at the corners
of the square.

Kl 4.18.

Jea SIS

Ais SAET S0 AV BLORAT (K0 A 0 HLATL 1) S B

AT 2, AT LAEAR SR LA it TR, EARIA SR AR G by . — 53 bAT
PUASKIRE, — NI S EE TR A 4 RS IC,  RIME— AN BT AS R BLAE 22— R I A] EL I
N o AMEEAI LA AR b T DA SO o) [l B eI 25 o3 A1 AEAIAT T80 Q3 5 40 A B o BIAE
ABATIAS R S B 4 PR B B b, 0 S (R BB AT L 6 (R o, b, A0 Py 8 H S 4
Ko R, HIE, FraRBHma kBl — MR RRAE L Bl 22 A2 o 2 I BLZ RS O
W, RHWEZ - NN, Sl M, RN T2 . 1R
XFRFOLT, BATT O BARAHE A . BA T OB I B R LA 5 3 BATTRT LUK B s iR A
o BATRTCLS ISR SO, B M, fda, AT LIt 5e 4Bt B e T i&
Fe, ZBR R EIE AT MG . X =M, BN EGR TR B RN SRR B
T Iz

CRIESE)
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" - 1 B
Splitting Points
rl‘. i {- 2 a 'f:r:: i | B
e

L
3
4

— B ST ARG 5 W AE B i (8D . BHE W4 BARATT —

LRSI ST C kB ED MBS O8N, WERSKIHEEE) . 1L
Y 6 A (418, SRR, MMkeT 8 4. —JRibgEa AL, BRER, 1000
M 2 D PE T IXA ) FEAE N E [ BE R 2 5 23T B AL

YOGS R SOOI TN e, 1T HAE R T A B iy “HoR” miffig. IRZ
I, H2 /MRS R nmrsk B AR T, AT EL e AR B I AT AR B 2
SR, SRR U, S B B AR AR RO B BB .

REBNRF— vt 7 — MBS, —EEMB MR e B e M I SEGE, B
T /N MR (R R B T AR ST 2 i B o — A T2 BB S U BE A SR AN B A
WM B BRI S8 42 i 2, TR W] AR e A, =S el B 2 [ S p—
BB, IXA T REPAR A 13 8o 2 RIIBES ) — i AN kmmmm - AT IR, 12
BEVPIMR A2 IO, PR T PRt vy 22 1k (K W SR

5.1, HEMIIR

%, WO RE, BEA MO B R--E VI 20 HAMEGE IR B LOX
iAoyl CE g, BV S LA A BREDD AT 20 T4l 50 - AUAT 60
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TEARVF Z BT B 1 SRS DL L B A, AEH2e, A, S35 el
o BUARH---UELE VU T V2 8 SGB AR 930 - 85 HIRY 1960 Hratisdih-—-1E4 Ml
ITARIHIR. &5, %45 T MEAR B P AT st 2 b, HIEIR, (HEE
71 20 2 50 FARHIE T A AT, o3 2R BT B i 28— MoK . St
WK 5.1 P, £ NREREE . (REBIRIT IR EFEE IRt

L Fald the top of the flap down and
unfold

2. Sink the tip on the existing

CTEHICE,

3. Muuntain-fold a portion of the
flap behind. The exact wmount isn't
critical. Then rermn the paper over.

4. Fold the flaps up and spread-sink

i : 5. Finished split flap. The dashed
et Cormers,

ling shows the outline of the
original flap.

Figure 5.1.

Sequence for splitting a Kite Base flap into two smaller nint
1. P Kl IR AT T .
2. YOI AR
3.l - FrJE B, SPIEBCBE D AR S RIFIT IS T .
4. FBMWMEILE - IRV
5. LR, MEEWIR T UG KR4

Kl 5.1,
FPB 3 TP AS /N3 TR A B o
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IS LB A — AN, DA A R T 1, AR 5 GX R BB £ 5.
AN L BIAS R US4, T IE A 75 93 e 00— MBI AR A

%, e AR S LE AT A6 5 A A T SR K4 o BRATTIKIFT B 12 91 0T AR ) B XA A
G, XS RE: 2 AMAITES R AN ?

A SR EPEH T AN ERAT . AR AMERSE T EORK 227 Bk,
FRATRE SCT A g IR 1R 8 ot i B2 A B P, AHI 4 7 — AN R IR il A4
R H B ? AETATE S AEA Bl Sl g al DL B i 8l T MBI
M. BARIXAIIR SRV — LU 5B 5 ) IOME & SRR 1S a), A IRATT AR E AL B A~
P FELACT DI, AR DL, BA TR LRSI E T R, Qs pr

7~ 5.2,

6. B B L JEOR IR AT TR 4 4
Kl 5.2,
P I R ATHT B 1R B2 -

PIAS BRI BRI T A T AN MREF IR 4, e T XA BATIR 2 FATTK)
e A A AP E? RS P& — A, D, RS BAR XA S, il
RERECBE, e, [N T DO =B, JF SR VAT T T, i
5.3 fizmo.  GRSZfr ERATA % T A =SB i A S X — 5 )
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7. Grasp flap A, and pull it Jower 8 The muximum length pair of

FIEHI‘E a3 wlile expanding the spread-sunk S,
i i cormers. Flanen when the two
Construction of the m: _ CRECT ; 0
I A spread-sunk triangles meeat in the

length pair, middle of the paper.

N

7. AEEEEE A, JFEERRITYT RS, YIRMMTE.  A LI EE, ST
i SIUE ST

8. H NS X o

5.3,

B IR KA NS

Figure 5.4.
First fold for the optimum-
length pair.

Kl 5.4,

H AT B A R EXT

YEA PSR, (EARAIAAE, 748 dokuhon 3k, TABIE AL I Y EIA LIRS T 2]
ST B T I TR IL SR FE S

AR, XU IRAT A DL R K, F D, IR EER, X AR XA R
i B . AR, TRATE RO O e, TRATTARAE B K AT A% LV 55 ) I,
EZST IR, 5JLA precreases, AR LA E B U ik i K ST S, WK 5.5,

HIE AR A L RO R P IR e 2845 2 1) ELAR ISR IR BOR T 46 4 i o FLARBE LA AT L
SRAE T =S4
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short flap _ tan(33.75°)
long flap  tan(67.5%)

=0.277,

short flap: %l long flap: Kl

RO 28 % KIS, #Hidil, WATCEHGT TILT K 4 5. E PR ABEIR
o NITATREN, MM E T AR MR ERINIY, B0 2 BOME AT AT fE
WA TAMINAZ AT AT AN KA 172, K — = KR 1 BRI 3, 4545

s b, AT DU S A b A 2 XA IR P, R fij o, & s A2 L™
AL R, AR AR A S - B, SR = AR S Bk, 45 & K Sh P A
PEHRE AR 2 DY s o

1. Fold and unfold e de e the 2. Tald and unfold along ungle A, Fold and unrold along a
desired location of the base of the bisectors. hisrizontal crease thar passes
e flaps, through the intersection of the twn
hiscetors.
'\\“-'rv’
S Y O
-

-

4. Sink the poiat on he erease yon 5. Mountuin-lold the lar edge . Uinished pair of flaps.
Just made behind while spread-sinking the

cormers. Turn the moedel over.
Figure 5.5.

Alternate folding sequence for the oplimum-length pair of points.
1y BRI TT R E SIS B b P 75 1) 82 75
2. P MREITH AT 2
3. B HRETFEAR TR, Wl A7 AR ATEAT Uk
4. JKRE_ERIPTIR— T, RN SR A .
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5. Wb — 1, MHEENEE, FURMEILTIL%. BT,
6. SEHS B

K 5.5,

TG AMT 7 91 (R R R X o

52. % Ideal

AN B, R AL T AT B AR G 9%, Wb IC AT N B SRR,
1A 5 5 B IR B TR e BOZR Y, AP A PN AN AN BOREAN IS IE AR T RO B A
MIZ B R, 5 SO NI R ). St IR T R i B KR 22 . SRR T2,
DAk Z2 B DL R B FEAR K- BT A BRAT TSR P AN S A

AN BARSEIG SR T K i B URAR A A BRI R AR LA B, (EAR LRI SC
Pr-—-IRAREBRE ) ZE . AR AN ROR AR T A AU T8 B2 A TC 22 1T 7 2 8] R
Jis MR, (RARF MR 1) TRZIE, AR —> KR di 21 1k FoAdy /N 3l
7 FLRANKEA RN BT & 454, BATAT LR @i, AURAT IR T —
B F o i e, SRR IR Y BIHAR BORAE S ARIRIE (N3O, IR AT AT SE R I %
1, AR T EIHAL, Qs 5.6 . B, e — A58 1 B9 B 1 BE R
Ao ity FLS R & T RETCTR N > B £ 1 42 25 oAt BT L 1 340 SCPH I P ol i
ARER K.

Figure 5.6.
Path followed by an origami
bookworm

5.6,
HARER— DT AR T
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BBE, EBLRTBL, FATTI A5 Rk BRI T B SO R s s A AT IL 2o i AT
oYM AR, ARG A FT B, JLI 5.7 LA RS OL (ORI ARERRZ ). S A
&, bRk C, AR, AEFIAIE.

EA BT DO R RS AT SR U A S S AR B AR AT AN [ PR B 42 o X2l S s A
5.7,

AR, B4R AR B e HA A AT RE AR AT DURI ol R, (RIS AN IR, BRAT
Pr & AR R 2 A2, BOf, AL, R ERE I RONB A B FT e A, T
FEREA R AR IR B BRI T A Al RGRARA S Mk i A B flrpi s, e HEEZ. X
e R IRMER TAE AT A, R T B OB, DA B AR R 2= 4R, (R

e A 5.7 C iR,

Figure 5.7.

Up}.ll.‘r' row: path in the falded form.

Botlom: path traveling along the surface of Lhe paper.
Kl 5.7,

EHE: e B,
JEHE: BRARUTAE ARGK R AT

P, B, BAREE C 2 MREMIRIE/ET BAIK M, KUANEAERMNITE
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R T RERS A2 . X AT LAZE BT LU Y, %0l Pl FESRATIS AR T P i 2k
REWE BN CAITEZ 3, ZH AT IERTZ0 - S0fF, T DA AR

DA A R T RESE ), 4%, I G DY 2 18] 1 Z2 BB RUn] BE B BT s (1 B A e il
Yo WURIRATECRL T AR R4 B BN R ER AR BRI, AT TR R AR K 5.8 IIZR 1.

R, BAIAFNIEAT AW, R GA AR PRk IT B, (HERAICZ

MIZEERAEAT B (AR MR B B s 1D FRIER B 220, AT T AN3E MY
A BRIEHRELAUE , BA TR AEAR_EANR (TR

Figure 5.8.

The optimum tip-to-tip path.
Top: path in the folded model.
Bottom: path through the
paper. The ereases (and the
exacl shape of the folded model)
are not vet specified.

4 5.8,

IREERSR, DRI I 845

TTHS: AR B NI B

JEAR: BRARIE SO AT (LRI SRR RS TR MRTRE .
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P, BT ENIZmZER 2 7y, FEAEfR R P IrRBEQ B ) e i e, e Ao
Pr B B HUBR A o X1 32 ALK SO E 2 TRV i AR SR L T ARk i 22 . AORAF
SR LABE N I ZEBEAE A R Al g B, DT R ITAR ORI 510 o, 2
BT o A B KA LA

EB IR AT 1R B2 101 S8 B«

short flap  tan(45%)

— = ~0.414,
long flap  tan(67.5%)

e AU KR L

XA 50 % I A L] M R0, AR3E - TUCRIME HLERTG. X, H9el, HKMmTRE
X, ATRUA—ANBRAE 1 1 FE 1y 9% B et B, P ASRAT ERC — A EAR 202

PRATREAT AN BBE: AEABIIBI, PIAS RO FL AN i o5 5, A AT T2 1] R 32 B H O 3K
FERIEERAN 56 AT Lo e A AT RERE— 20 N UURIEE SR 1) BEAR 43 RORE 7 — SR FE 1) 22 BE S A D
A Z TR AN E CZ2RED o AHIRAR AT, PR (8 —ANnlRg, B, e H 20D, i
LKA A, ATULEE IR ILE 511D,
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1. For an optimally efficient point splir,
the poinl where the base crease hits the
ez 15 separated from the desired point
tip by a distance equal o hall the
separation hetween the point tips,

4. Make creases that connert the
edpes of the base with the points
that will become the Lips of the tvo
flaps. Turn the model over,

1. Reverse fuld the edge inside.
Observe (il the edge of the reverse
fuld {the black doci lines ap with the
previously defined base.

Figure 5.9

Folding sequence for the ideal split.

ARG MR A R KRR ITIRET I3 T P 10 00 5 B B A5 TS 2 1]

(K153 B /N9 o

2, Now we' |l eefold the model, The
fer peoinl asn | used; fold st down,

5. Squecze the sides in so that the 6. Fold the excess puper from side

3. old the sides in.

extra paper swings downward, side. Flatten lomly,

using the creas

ws on the far layers
that you made in the previous slep

8. The linished split point. Now the
shortest path on the crease patlern is

also the shorlest puih on the folded
il

BUEBATR BB T B foe et mUR AN LT R oK

PrBAEPI.

9. Crease patlem.

R, IR, RO IR R L R S JERAL T
ek, AEXUTAEBSNA SRR N o AR B 2D R IR AE.




6. PrBARMN L) AR R
7. I EIAGN. SRR RATTE CGREILD 510 E SRR T .
8. HUh TRl DUAE R SRR 3t Jo i A tho 0] T B MY B R e 42
9. iR,
K 5.9.
P& P o BN
Figure 5.10.

The finished point pair
compared to the original Map
length,

Figure 5.1 1.
The ideal split is about 50%
lonper than the Yoshizawa split

€ 5.10.
X A LG, TR B o

K 5.11.
FRARRIELI Ry 50%, HLi e 2K,
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BARI D REG L L T BRI e, WRAR AL AR 5.9, HIZJFHIIH 12
LU Z R B AR AR SOE R IR o TP R de FLAR T A 0 i & — BARE2edilE
T MRS, ZEAET, AR AT IR A7 AT
R BEARZ T . FEIE] 512, IXE 1120 montroll K JEFPA, & d UHERT — .

ARZAM, KRR L GRER, ENPIa R R ZHSA AR, 851,

PIRGEH g

ORI T IR B . B, APk SRR HO 21 Sk, 4 K
e, MRSk, R, JFNA PSS, TR R, BATRT LRI AR, i AN R s
M 88—k, BATal AR A TFRNE, i, s seast Sk Wit Ak
ek o

S

e RIMBEAEIX — T R BB S 45R . © O EARERESR. v il T2 fakld
7385 Iy R PR R n M A BT, RATTAT AR E IR 5 (RN OR AT 301,
P LLIXASTE A BB AR I, R0 e 1) Sk B AT AR A% SE 1 41 55
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2. Fold the flap ip sothat its right 3. Pull our the Ioose edge as far as
cdge iz aligned with the layer pagsible.
underneath.

4. Squash-fold the edge and swing 5. Pull up the loose edge us [ar as 6. Outside reverse- fold the while
the flap over to the left on a vertical possible, releasing the trapped paper point
fold. under the Aap.

7. Reverse fold the flap through the 8. Reverse-fold the flap back 1o the 4. Vinished ideal split
medel. Then tum the model over, center line,
Figure 5.12,

Folding sequence for the ideal split, after Montroll

1. @ B LB .

2. BrER, DEHAUGN LR

3. FAHLMAGA TR AT RE.

4. HERK — i, JIAIER) B 21 20 0 i) T A
5. Hr TIRATRETERA IIARFE RO T S

6. AMEE AT

7. ST ORI . R JRIER T .

8. I B B Al L2
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9. SERFAM R,
Kl 5.12.
PRy, T R, SRR IER T

Figure 5.13.

Crease pattern, base, and folded model for a Pteranodon.

K] 5.13.
PrRBE, B, JrEBR N R e .
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- : B i \\ g
/ / % 4 N
."‘r \ f 1\\.
{ \ {f \ p
| \ f |
| | || H
| |
| | | | I| |
|IL llI F
kY / /
'\ A 4 :
\ / \ / Y /
% s B / L
2 e i /
g . -~
- - - i i
1. Top: crease pattcrn for a comer L. Top: crease pattern for an edpe 3. Top: crease pattern fon & middle
flap. Rottom: the folded flap Map. Bonom: the folded Map, flap. Botiom; the folded flap

Figure 5.14,
Cr&aac patlern (upper row ! and folded flap (lower row) for three types
of points: (left) corner flap, (middle) edge flap, (right) middle e
1 T BB R . I ST,
2. i PAHANAHI. R HTR.
3. T BB b . A ST

K 5.14.
Praiiiat CEHED F3rSm CRHEEN 3 ANmrsA ) () Ml Oh) Z#tsE, )
EIF

5.3. DRI GI [a]

T By s 512 Box— MUk TREEE, W78, EHd T RA 3 03 2,
JET B KSR o B T YA i B, 5 IR AN RIR I A B A0 iR, —
AFTIRRI ARk BBAh, FE— AN SR SR A0, L. fRtvreI,
T AT e RN G AN ] 2
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M, BARHRSEEE, AOEH, IR RIAZ, PR, XA LR AR f] i
MG . — GBI IRAT AN IURMIC 3, DRI mT UG A S 98 AN 20 SR RSP s R A 0
VER— AR T 2O st b, i@ s 512 s TR T AE DN LUK

SR, A AR R EURME R, RAE TR 512 18 P A0 SHER . HIRATRTLIAS 2]
— M 2RI A A, PRIPTRBGNARR, GAEE.

Figure 5.15,
A middle flap cun be constructed by stitching together four corner

Haps (and their crease patterns) along their raw edges

1 AP 7 TR
2. FRIBOS H I) 5y 23T IRAR 5

K 5.15.

HRERE, AT DU I DA A v BOREE SAE i CRMARATT TR AR 2 3 52D
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2.
3\
4.

5\

1. Begin with a
Frog Base. Fold and
unfold to define the
haseline,

8. Close the
model back
up.

12. There are four edges on the

top nght; pull-.out as much of
the loose paper between the
third and fourth edges as
possible. A hidden pleat
disappears. in the process,

16. Fold and
unfold,

HiHE
TR A

2. Tap ol the model.
Fold and unfold.

3. Wrap one laver
of paper 1o the
frome.

9. Repear sreps
-H on the next
two layers.

13. Pull out the
loose paper
between the
first and

second layer.

17. Open-sink the
paint. You will huve to
apen out the top of the
made] somewhat o
accomplish this,

BT WA H S A A 3R

PrB MBI A Bz -

B R AR HTT -

3. Pleat and fold a rabbit
car from the thick paint
using the existing creases.

6. Fold one layer to the
right, releasing the trapped
paper at the left that links it
o the next layer.

10. Swing the
poant over to the
leh.

14, Swing the
point back 1o the
rizht,

18. Rearrange the layers
ar the tap so that the
central square forms a
Preliminary Fold.

i, PraMREETT, LIE AL,
PrafiEIr.

4. Fold and
untold through all
layers.

7. In progress,
Pull paper out
from here.

610 ]

11, Repeat steps
6-10on the
right,

12-13]

15, Repeat steps
12-13 on the
left

19. Fold one layer 1o the
ri::h'. n fromt, and one o
the left hehind, The
madel should be

SYmmetric as in step 1.

92



6. & JRIAN, BN, ERERRN RPN,

7. IEAEREATH . NIXH AT,

8. RHIZBA M.

9. HELEE -8 M2,

10, AR E 0

11, FELIR6 - 10 fE414.

12, A VUANTLRAT EAbR L B AT REZ 8] (58 = A48 DU ZRRA R ST 1o — MK
JER KRB R AR XA L R

13, P B —FIEE 2 (A A B AR

14, e B P Ep v

15, FELR12 - M 13,

16, PrdMEIT.

17, TP - JEsie ARREAAITIT 7B DA A — A

18, HOFrHESIE T K =, A R i & I e .

19, P JZA BA . RS . 12RO 2 AR 20 5% 1,

20), Petal-Fold. . Pold the flap 22, Tald and uniold. L3 Closcd-sink the cdyges
bk upwand. on the creases you just

ke

25, Kepeat sieps 20-24
hehind.

26, Finished [our points.

Figure 5.16.

Folding scquener to split a middle flap into tour smaller flaps.

20. el - .
21, Eice % s T CT
22, PrEMIEIT
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23. PR PRI RE AR A S i id 2.
24, BT R %L,

25, LR 20-24 )

26, SERLT DU AR

5.16.

oM 53 A9 DA /N T o

Wk 514 Pz, h— G PURAR ] S — A Ak Bt AU SR P )2 DU F v
TR, BT GAN b w) ol LAy B S8R HIE & R A BUS e 2 A ik

Plt, BB, FE LUMARSE. FIan, & T LTS R 53 2R A VYA 17 K 4T IR A
X BOEREG A0 R Bl A 2 2

o, GRUNIE 515 iR o X AT AT Bl ok CEURA BE4T IR 5 1) b 0 AT 4 /2 B7s S5 o
Fed NP IR & e LR AR 2 R Pk, (B, BV S E AR AR B 5 Mk .
—ANATREMIP B AL 5,16 AR 1T LA 22 e 7 e K T (R IS o

MR, ERANAME. (AR, — NG A B A B, X R
RG] D A AR 55 5 1) BTG ARED o T TR R A MBI R R . DRI AR
B NHA — AL 0.414 {5 R, ARTTIR, X RIRAE A BE-—- B DUAS B B
JERAE) 4 5K, 80 1.857 15, THIRBORIMIE . MAgihiid, (eI M Bk
A EILSELE B, AR PETTAR

DRy r TR 732 00 5 RO DY A Hh TR, 37T e 4R AR 20 B ] — I R 000, XA R R

Bho AERAER, BEOkMH 1.657 KL, A7 NWFIE 3OS, BN
BEMEERRE . 48R, ERBCER AR IS, LA, BUE SRR LR R SR
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5.4. BN

1 MAT LA 1 22 ASANRRRRE . BUEBUAS IR BORANEE 2D (A8 . JATE 2 T Hh e ik 3 e it
IR BT T KA s i i . — S5, N8R, A 4 B, FraITLlsy
H g, AEBATRB S LIVEEE . RS IR TR 4 N E DR Al
—/PMRET, 18, gEE, s, WEEFI 2RSS, Wi 517 PRl R

Figure 5.17.

Crease pattern, base, und folded model of the Goatfish,

K 5.17.

Prowaeat, e, B,

Tl A P ol 5 ARIAN (7] 183 20 9 32 A0 b 7 A2 B8 BT 17 5 7 P DA B 24 22 1) 1 P 28 5
DR . ARSI GRSy — P AR -0 B — A Bl 3 G2 Nt ZiAnAE D . s
RILIZ RS AEA T G5 R 03 38— AN F R 7s 4 & P41 o

F b, fARZIRE, RS, AR W, =, W, T BOER I E .

AL Bm 2 TR AL XEES A 518, IXMARA S HE B =
DU~ s i3 2
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| .:';/,»' I / o |
| N |
' |
itterns for a kite flap and the flap split into two, three
and four points. To compare seales, the downward diagonal crease
V13 1n the same place in all four patlerns
K] 5.18
AR X Ay, =028, DU Rde ERBORUEE, [ R — ARl ey
4 PR A — A5

FEIX LR AL D OCVA T 2T B T . ARG R AR T8, Ffd
BT T ABAT A 1 A = A R AL R 45

X =R — AN DR Sy ey e 2 R A B (0 — 38 070 o BRI, A IX =
PR B, AU AN, =D eUA ST 2R, (HER A a2, prudtei,
FTHCEAT R AL T AR AR 0

XIS — B2 08 TR, O s m X, th T & BOlok R M, I
XY R B R TR . 3 R B 5.19 .

U, HBAE H PR B 2056 SCT A BUE 2 1 i AMET A SR, (EAbA T2 1847

FEMZER . WERTRAIF AT T, =, DU, JAE 2 17— A IR

B IAERE M. &1 5.20 o TSP AR R =Rl Qi BB
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Figure 5.19.

Split points with the point. tips identified,

Kl 5.19.
A 20 i 5 (4R 7R o

i

Figure 5.20.

The three patterns with the common wedge of creases.

Kl 5.20.
55 WA SR () =Bl

R TAT TR AEAT— USRI Bkt ok, BAG 218 5.21 Prosi &t .

Figure 5.21.

Left: the crease pattern on the
wedge.

Right: the folded structure.

K 5.21,
i PR _LEER .
fi: Presit.
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PRI — M IEIA, A 370, 4 07 3 4. g OB N 4T R AR A
B TCR B ALEEE WG N AL NATI . 22T, B2 RS
i, SHISEARALRAGE AN S, MBS S AL e R 22
VER 5 EE A, XIS TS 4.

PP, =AS, B fin] OB AR —A>, A s =B 7t . BNIZNE 48, HLif i)
BUIERS 8 AT IRIEBAT AT 2R 3 e EATIIAEAE, ARRAE I R, AdATI 20 185 20 1R £ 2
DIMEAEA TS B SR, A FRBN o (HIRATTAT LAAR 2 S i A5 P 5 /0 s B 22 B M iR, P 17 1
o s, i 5.22 Fr .

| 8 '\ |I. ! Ao _. ?'ul .{:‘{lell
i 4 |
! e | / i
..l"l h ) |
' N \
The wedge unil with the Lwo pmints divided into suceessively sreater
numbers ol divisions,

K 5.22,

L4 B 5 22 B BR L 2 B EA

FRATAT LA ST BATTR mi B e B 1, AT 2 X NORG JRATTEH] N - 1 B i 2

. o . = S
\ I‘hﬁm XT :
~ - > 74
; delin 3 o el 0.1
& 5.23.
T, SEAMAEW, AN, 4 AN

HBLAE, AT B b 0 B i RO A AN AR 5 sOERATR, AT FG A, TEE
R SRS I8 AT 2 D BATE, DI TRA e — 7 EA R R BT, 2% B4
BB PR SS o
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AEFAMEIH =A - B (4= g B, R RISUL o 2SR I X I P,
AR, WA AR, KRS R ERAIITRAE, S B 2l
o)

HoE, T RATR E AR A BB AT I 2 5 IR DT R I EORME S B4R, RAIF 25—
T, AEXPIANE . XN LA 5.24 Fondfra, RS o Z IR AREK S k)
B EHR SR TIINE S

]
o}

: o -lrl_nl
/ ,.-"JI

| P o

e :
Figure 5.24.
Left: the wedge group, superimposed on a kite f: 1T
Right: Add two valley folds to make the raw edges line up with the
u]'r[ & of the wedge group.

K 5.24,

Je BUBANA, —ANREE RSN
Ais BN 2 DT SERIE AL G G 2

AT, 5.24 i b KEFEHL-—-J50 A 1 B R - drid Z A1 XEE B 4
TR APRE ) ORI D . RS IRAME FRAT 72— DA XA B L LR — . 4T
TSP IR A B B, (HJE, e DIHSE LRI R 2, B H [ L S
IR 254, J0AEE BRI i ZE TR 2 T B SO B ER T, Lk m 4T R
K] 5.25 e

AT DUHE) B ORISR, HARS AL, 5 5 2Bl E, IREAGAMER T 30 B, AR
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7 (45 ), VURAERAMI S BIL R ARsK, 1A Z DI AR — 2825, & 5.26 fr
o
R LCYTIR AL M ERE B W BT IR A — R B4 e o XL 55— N R>): ARAT LU

AT IR IR B AR QG — AT 4 ALK HTRAT S il 6 75k ?

R i _ %

Figure 5.25.
Left: The kite creases terminate al pointa A and B,
Right: The completed crease pattern, (The corner goes unused and
ghould he folded down before making the creases.)
K] 5.25,
Jro WEYPFHZIER AN B, £ D8R, CRERRELH, JFNVAEAE R

PRI E PR

mcompartible

Bl 7

Figure 5.286.

Left: Four wedges dor’t let you put the outermost points on the
raw edge of the lap.

Right: Using narrower wedges permits thizs construction to be
extended to five or more points.

Incompatible: AAH% .
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Kl 5.26.
Jes DUBRANELRARITNS BB de M I ) Ao
A R SR VR SRR 3 6 skl b

T AFKEE TR, Rl R TR EON. BBoRER 5.27 =, T, 770 (RREA

B2 D, HRXM L, B—J5m, E— NIRRT .
T
ld‘-__.__.-’ .//,-"l!
NEoL
;/ lf."
N
/ ?
A /
Figure 5.27.
Crease patterns for splitting a point into three, five, and seven

smaller points,

K 5.27.
PR =, TLal, /N7 A

WA KRR E A, RS0, R RS E AR M A 5. XA S E 2 4f
My ? MO TR AN SR EE T REAT BT DRI Y majoy Ly i AERTTE K61, AT
BT AR REE, AT AT IR SR (MR, e TR,
Fe i K BERLFERIR ST, BRI N NIRRT B 58 # e 1 o

T BRI T, IR0 T AR FIER, )55 MATRITHF TR
RPRPIATHR, R, TR T BORSEREAE Bl =B, N AR 3R
W R, A, = AN ECEZ R

5.5. NMRELIINHIFLY

— HARBON )3 AE, ARATEMEI 2 M550, TEBCE I DIREN . K 5.28 HrRiite —4
TG, URAEEITE TR N E IS 2 B T IR S BEARRCAS CHERf, — Sy kb,
11132 PN AH B (1 B L2 93 34—l S R G 58 AN LA RS IR - 181 5.28 Blos T HT RS,
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e, JrEfi. WIXLLR, RNIZREEESEERM.  (WEREAREST B KITREL,
FANL AR, AidfrEtia, FEn Uil RE R KIAES I 2% FfE )

1 RPN 2R e s R IR, Wil 5.29 Jros. Wi g ki,
HE =%, FREPTI0 B, R RIEE 4K B A R X,
BRIk IRBEER I W HATHARE R 20 R S, /B R ? (KR, 3Gk
BRI LT B ) o

Figure 5.28.
Crease pattern, baze, and folded mode] of the Walms

] 5.28.
Prepiat, H, JratBrEs.
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Figure 5.29.

Crease pattern, buse, and folded model of the Grasshopper.

Kl 5.29.

PrRpist, e, Frapimrm,

Aoy, BT DA I R B NN D g, B IR IR . AR, A — M EIX
AIRAS, BARORR/ANBR e RSN SRATTITE BH, B RS B 2 - ROAEA S 211
BEIER NI B 5 RARTT U6 o 1353 BN BEAE [F] — UMK RN, sl InAN G 2 — A B
S N R BRI B . i, AT 20 B — AN TR RIS, B, [R] I R B
FIEARG o TATRE T AT AE AR R

CRILRS5E)
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bR %

Praf vt 1 I BOm H 2 X AT BB . X B H0T DR R
N EMRHE, B DA AREEA B R F SR & P IR LB, [T %
HEBEVHE I8 75 o 28T LUSE SCRF e FR I ELA9], AN U AR A PRI IR S PR MR (B e 2 JRAR D
AN B BRI, B 2 2IUB I, AR EEM. KR RAE L SR w5 BT &
A o FLSz, T A M LA RS ) A I PR, e a2 W R B vt 2 Al = 22k 1
AU B SRR D AT U, — AN ERFAL IR A st B SRR E T SR, BRI
IBETt, DRI TJ7 AN A i 12 SR A AT B Y o

AR, DAL AR 1 EE 2 A AT BRI AR BTl o S L REAE P DUAT (&l AT A IR 4
FI B, [RIRERIACRE, A RIAIRAL e AR RER, ATEEER A B =AY, S 2 1
W, B, IEWMIRAIPTIE RN, 5 AERORK A BLE R

IR, 5 ZE AT A B 5 /Dl BAERT AT AR B - A DU BT SO 0 F8 25
HSBr EATLRARIKIEAL: B, — DN SEY, 53— DB B E AR AL, 53— H
FERXFIIG, URATReAT — D ILFos et o H Caol NI, BARRN 78— mU 4
1, ABABA 2 S, DUEAR BT AL o AEIX A IR --- JEHE A R AR C 2 TR )
KETAEMRTS - NI R, T AR H .
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BUAE, WER SR VFIRRFEAL, NATTAT RESE 2 V5 sl i SRR b — s BOMR SO, IR e bS] i
(IR TT SR 2 A RO BN 20 AFIEWFRA TR I SEEAE Ry, RN OR B 1 -
THBEAT - VIR, JRORIKGE A Al A B [RIAE R - O s i — L2 SO D) RAR ] (1
SR BVRFE AL BT B vk AR - [N R, BATRIE RN TR, XA R
F AR R R DA SR R A, BRI AT It 1) i, RS RIS
TR a0VF 2 D il . FAT SRR

6.1, LK

IR, RIS IE T Ay, SR, IXAEEARAR LT HO B 52 . A
VUASCHRE, PTHIT-3k, R, HIWIARMR . i i) & J it m] DL Bk g — ML g i
Buoh, DA 2 kA, R, ARG SIS 1 ORI KA B ANk, R
T, el 6.1,

DU, AEAFTARB I 7L T4, AR DA, SCOl— SRR SRR, 3
PRANTE AT IS, A XA BEA B v o VR N E 2 (A MT & - S I 4T &, A5l
VU AT B R REAEVE 2 AR AU 5 Bs, PIB R Al L A RS A AR DI RE -

EAT o, XSRS B IR, AT IR, RTECIE R 2R, 48R, 7Y
AMIRE . X R AATIR, P74 S g, JFERR AR, DAZAERN S
HCFHPT. —ANMR, TH - HEBABERY AT RS S RIAL 1 58 4 D i o

fHoE, AR, VFZ S0 RS AT VB, 2 A b e i >3 3L
P A o AT EEIH i S AT T 78 20, 4 - RS SR BTt R e

—RRIMEAR, KT IR AR 4 AT ) S ) R B BRI . IX R AR ATAR
Wrif, 8k O TR AR DU, T BN AE. &l REIRT 4 IBLAET K 6.2 s
MEH (1 ARm P A, (AT NIRRT, oo, RO, DUESE/MOATIT AL A AR
TR IR AT R KE ) o
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f

v

1. Begin with a Rird 2. Nurrow the flaps with 3 Fold one flag down,
Base. Reverse-told the rooumtam folds, -
ot |'|.I|1H out [ the

4. [old the next Dap down,

sides.

5, Mountain-lold the b Reverse-told the wop point 7. Finithed Crow,
mardel in half, tofonm o head. Crimp the feet.

Figure 6.1.
Folding instruetions for a simple Craw,

1. S, Som TS R I U7 B
2. 45 R

KL/ 2 P

4. A N R R.

5. W#frE s,

6. mFrETe, Bs—Ak, HilrE.

7. .

K 6.1,
MR ST R R

SRR, ORI AT, (BRI, DAACEEREAS 4 70 BRAR BAT ool D il 31 P 1 1
(R iR IS

RSB IS A AERAS, FRATRE fi] S — ARASM AL U P 6.3 (ko AT AT LAfE—ANDY
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SEXT AR R S g N B LM, JIOKARATT, St FRATAHER D& T .

BN, BATREMEAT 27 4f, BATITLUE S, WRATw] e LR 7 53Rk 5 T
=ATIRE-- PN IR A K== AN B 3 o 1 L T IR /N et B i B AR
Sy EIRIBE R AR DR, AT TR SCIR 2 BN (R /I S B TR 10 A 5068 BT J B2 0 o

AL, AT B E T 218 (ULE IR SCR) AT SRl fxn] IR SE X —
HOMPTER S, )5 RIT R AN, BAAERFROA. 59k, H, &
A LRI ) J TS R R R TT A g Y

K 6.4 ox TITRESHS - BATRERIC— AN B A0, JFE s 4y, XAy
OFEI
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F

3. Mountain-Tald the
Map underneath on the
“xl'-llt:u Crease,

4. Fold the group of
layers np an & crease
that lines up with the
hidden erge.

/

. Begin with a flap
from a Bird Base. Fold
the flap up and dowe.

q: =
\\\\‘

6. Crimp the paint
uprward, using the
existing creases.

2. Fold the edpe 0 the
CHISHNg Crensg,

-

7. Pull ol some loose
1uper on both gides,

R 4

& Fold so that the raw
edpes une alj aned, and
unfold,

3. Unfold te step 2.

o

/i
£

¥ Crimypr the point
donwneaarnd. Tl

. Outside reverze-

11, Reverse-fold the
|'f.|gﬁ.

4

12. Reverse-Fald three
edgres

13 Reverse-fold three

14. Fimished splil pomnt,
wdpes again.

‘There are now four enquil
pomes 81 the end of the flap

Figure 6.2.

Folding sequence for splitting one point into four smaller puints.

e S B ST B A AT
2. FrBBGAIAA IR
3. WA E T 7 BORAEDUA TR -
4. PrEJZARE TR 5 S B L5 .
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5. JFEH 2D,

6. sili) B, MO AR,

7+ BT BRI SO

8. &, ML, IHRIT.

9. milA M.

10, B S R 3T o

11, B & .

12, Bl = 4514

13, S AT 3.

14, e EI R BUEA YR, PRI BORSTR

% 6.2,
Pr e 5o B PY A D m 1 R
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5. mquash-fold the fect 6. Fold two tiny Bird Buases from squares whose
downwand. side is twiee the lemgrh of the squashed point.

2 AL

7. Anach the Bird Bases o the ovo
flaps

Figure 6.3,
Adding toes to a Hird Base by gluing.

B, Mow the Bind Base bas four loes
an each oot

5 HERR - JrBM T

6 E ISR O A B (85 T s ) L3
7 BN, AN

8 PLAEREMAT 4 A 553 LB BB

4 6.3.
JinE AR 1 5 b
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) Beak

Tail

Figure 6.4.

Lefl: the crease pattern {for the Crow
Middle: the base

Right: the completed model.

Beak: &M  leg: . Wing: # tail: EX
Kl 6.4,

Jee N SR

e Sk

fi: CIERIRR.

PIJTIAATR A e DRI, BRATPRAAS I S e, TR R TR, W&l 6.5 ~F 7 K v LY
N

B, RIATH =AY b ERRAEARNTRI MV I, BATTZ R80T LAy 8 (1 DY 2 15 XA
ATFHIER . WNEIIAT BN T A R AT R E (2R 1 Bosfp] 5 A
MM 1797 4 RRARK T &I P 7 ), (HBATRAKE N — N E TS
Mrseito I, BATHERAGE D — A — 1) I =D MR sfi ik, T84
ETTEIT = NIR, 229 REVNRIETTIB I, 2T, AR 3, Wik
6.6 Jli7r.
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Beak

S |
1 s "?.-,,__‘, Le i
X s =
i S\ -, __,..—'"lf
) % |
| 5
\_.
._\\l
/ Tail
Figure 6.5.

Two squares attached to another at their corners.
6-50
AT S FOER R 5y — ik

Figure 6.6.
The three squares embedded within a larrer square.

%1 6.6,

S HNAE—DNBEKINIETTTE) .
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WAL, BATCEIRALE DMK 5 =AT 3, TR T - BTG E--- 250 - A,
ERTAEREE? AE AR AT

Pra ey e 6.7 45t 17— MEME RN IET R 3. Ry, XA R R A
TR R B, R R TR ) RS NE T TR Y 21, (HI IS
LN, /N3N SRR B, X BRI T e g sk o

T AR S e, AT TR R AR e 0 S B, B RIS AT HRCRI B 147 B2 e 8 2 A0 B 23 PR 1
JEU U SRR R AR AR B AR

FATTPT L A ZER i — LS, RN ORRFE 57, R, RIS DL . WFHEAT
5 I B LIS B A S B o SRATTIRZ DA B AR o 365345 T LU Dy R AN/N REIN N B e oK
INEAEAINRE 5 N

.
\ i \\ D)
e \.‘/ ;
- .
) Tag
e fing
oo S
Emenr 5 N
3 >

L Begin with a syuure with the disgonals
creased. Mountain-fold a bil of the edge behind
all the way around.

2. Fold a Preliminary Fold, 3. Petal-lold w form s Bird Bas:

Py

4. Unwrap the loose 5, Pop the eomer inside- . Pleat the sudes
paper from the top near out =0 that it hecomes downward and squash
flap concave upward uldd the wp.

Figure 6.7.

Folding sequence for a Bird Base with two small squares at apposite
COrners.
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1. B MET BRI AR (W /i — BRIL G A .
2. WIS,

3. TS, Bl AL HEE.

A A ANTOUES B 30 A A R AL L) S A

5. M HIHIK, A B M 1 .

6 RPN ) RREBR AT S 1K IO

7 AETERANIA) 22—, ZBTAHEMIEAN T .

K 6.7,

Pr& PN AN 0 T S i

IR, IEERAT WU s RCRARN o JRANTCAE T ZA I BB (A N B v . (A
BUE, AT T —AN 2 L5 3 A T (R BT AT T 1 3X 2 AR R ARSKOK I s TevE AT
MG N T 2R 1 5 EEAN S AEART (1 e v

Pk, A 1A ZARBE R %, B, nlAE2 BOni s, ey,
T I TPk A2 — 5K/ — mUR e, DU IR e 405K . IR S v] UGty - ol 2 /b oo
— W S AT P SO, A5 R AN 22— 280k i, A RATASIN G % 1 S &y Kt il
FAMO T BT, SEINAE AN SCAF R IO EE R, BEAh, ) v AR A AN S,
XN T SRR B SO o BATA TG EALATASINPY AL Sk B2, AR, (HarREAT6E
IC S 2 130, RIFE M, AR it b SO R B . SR, A8k R4R
ATURDRAEEX (Fo éo TFBO W, Az RMIEAT DR R B, 98, 8 mnii
Ho ULAh, et n] DA A FAR AR vk, e AT AR A I S AR . DI, 2RI
SAERFEA MM AZJZ AT D S oA, SRR, 25 M B RO R (1 B Ak 5 55
AR A PRI, e, s ILE 6.9; TR kI n— B AT
B,
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8, Contipuing on ({rom 9. Form a I'reliminary Fold 0. Peral-fold the top comer
Fipure &.71 Mountam-fold with the near layers.

the flap behind wath the '

crease FUNMINE [Tom cormer

w corner and unfold,

LL. Pewl-fold the nwo points 12, Fold the two points back
together with the trapped down.
corner inside,

13. Pull the comer out
completely

14, Like 1his. The flap is L3, Use the existing creases 16, The finished four
s Sme end w collapse the carner into poinied Bird Base a the fip
square, folded 1o half along a Bird Dase. of the laroer Bird Dase

the diagona

Figure 6.8,

Folding sequence for making the smaller square into a Bird Base.

8. ZREXIME 6.7 O 1 — B LIBITIIREIMMMFE R, TTE)SI.
9. LM HMLE &

10, TEAEIT A7 LA

1. FEIREST B R PN A RS B DR PR R v ML

12, PrmimlE.
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13, AR .

14, BOXFE . BOMELAE IS — A ST ) 3, WX AT & .
15, B AP IR T e —ff

16. J A AR R AR K — A7 DU 1 14 H S

£ 6.8,

P8 75 R SERRIAE B S 11N .

Figure 6.9,

Crease pattern, base, and folded model of the Songhird.

& 6.9,
PR, SEH, SrEmiamng g,

VE— ADNEANALFAL, ST E EAL FRATTRENS 1 Hh 2SO F ] U5 IR AT 3, @3 MR
L PR R

A FREREAN TG EESATAE) I S I ) B AT T3 SRR I AN SO (8 — g, mT LA ] . 3
WInSCAt, X7, AR M TERANE —ASETRIETT T IR, O BT e, 21230
PF ORI BIURSEREEA iR TR, BRARR AT LUk B LU LAl i

YER—AB7, JLERT—DNRE (2R Jraiiil © s 20O 45 & N — B R E S
Sk, s, B R R =R EEM ek, —ANRERR - BPYR%EEick, Wk 6.10
Fizs e MG A IR e /R eI 44 o SISk e i B IS B, T JE R 5 — A
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P, BRI G, PIARIBAKE I . X2 AN W g 5, A%
HAGHM.

Figure 6.10.

'I;'“' embly of two different-sized Bird Bases inLo the Kasahara-Neale
ragaon,

K1 6.10.
PARAN [ K7 ) R 1 RE t 241 206 1) 5% it JE 2K

DR N5 MBS K I S, BATTrT LM AT B BoR . AR, il 6.1
B, BATEASIN T AR BRSO U T A RIS g R AN 3

SEIB N, B ARINARGKAZ S N HEF K37y, DA e m] DUk g i B SOR IR Je 7R e IR
AT RIS o ARSI, BRI IR, AR R S Ak o ARG M6, A7kt —
AT, DS ATIRT R, TRE R, S8R AR SRR A O
Iarye BPTinrrpr A s e /R ME - % KNL JE. IR R IEAR L AT 8) 751

K 6.12 WoR THIRA, i, Hra8n KNL R . IR Re i H0 AN S 6, DR
D NEZicRUR i
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Figure 6.11. iy /
Position of the two aquares f
within a larger square,

K 6.11.
KA I EAE MR IIE T

Figure 6.12.
Urease pattern, base, and folded maodel of the KNT. Dragon.

4 6.12.
PR, S, HraiRimTsT KNL 2.
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6.2. NG

PRI IFAS KT R B AR DAAR K b 78 SO SRX - DI AE 280535, BATTRHARP
JEZBOR TR RENE . (AFRATT AT LS INAE 12 SO N RS A LU A, S F1 ek S 2 AR T8 1
AT B T AN B A SRR R A

RGN, TR A INAEANE N2 R AR SR, BRI LARE N — AN K ST Y
BAT S RIEtT . FTUVARG, Hldn, MR T SRR A s B sk, AKX AS
“RA SR UM SRR R SO, SR BIZER, Wi A W 6.13.

K 6.13.
M — AT IR I AT I R I T AN, WO TR S I e

EE Bl AN R, e RITRER Iy s, AR —, RO AHRETIR. i
i, FE— IS, LRI TR, WU ARSS, B (K2 DY A

SUR TR AT B BVF 2 ANFRIRB 528, (PR R IAA 2 45 oA, I — MK
B AR R TG SR Yy, SEIRA B TT, AR i ki .

119



Figure 6.14.

Crease pattern for a Bird Base
with a slrip graft. Note that the
ereases around the fourth point
of the tiny Bird Base are no
limger used and the point is not
[Tee.

Kl 6.14.
LA — A RIE R SR . VRO B /N LR EE DY s, RN EE AT, X
RAEAIE RN .

PrEL, X AR A5 SRR, mT DU SO, g s iy Al sz — B R Sh g, ]
CLZSINSCAE SRR, sl ART LA I — S iy 5 OB R DI 28R, ESR AP OL T, it
BOAT W EAE SE PR HI R 1T S RO o S R AR o I JT bl s o g )32 f) i 2
EHRT AT 2 DR EEANE SO

ERRT LRI A . Wk, B, JRAREE AT 4 SRR IR 7> 2R AR 1 1,
ARSI 2 Fk: —Ifr 1205 —, —IsAT1R BT PREEBCANRE A 5 1 1]
PIAN I8 By

1 g% FLHT GON IR RIS, A R AR ARSI BBt DY 2 A TE T AR DA A T B — A7
AMECLGUIE R — A2k, MUEZRREIY, MBS AL, X2, 2R, WEEEbTE.
BUAE, HBATLERT— PG 2, Rl DOE 7 28 DU R 20 bk, (E X AE AN ] 3k o
A B e o AT T LA P In R A2 A AL e (0 7t DU B, SIS, RIS N 5% s (1
AR CRAFAHRT G o

R IR AR A . IR I R, AT AR B WIRAE T A M R A KN
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T AR AT IR BA DT 465 i B 6.16 Frons -

Figure 6.16.
An eleganl proportion arises if
the dimensions of the smalles
square are malched to dimen-
sums of the Frog Base,
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[nitial folding sequence Lo construct the g wmented Frog Dase
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n, pase, and folded model of the Tree 'y

W
O,

K 6.18.
Prpa, Je, Jrat R E k.

6.3. WRIMHIE

240k, BT IR AN e S, AN IIE T M . BT AAEPTR T 3,
LA AN LAER R (1 3817) I T 8P 4R, BB — S ke
APPSR A o BRIy, BATH0L 20 AN 8L 22 1 4l A9 RS S 3
o ERIT- LA NAZHI 748 2, BARNAZ IR ERIMIEIE, DU R
MR ), HERAAK.

ARG OUN , BATES T BT 20 H AT ik, i KR i — AN i i, Hl 24
DUAST5 A1, IX AR AR S A I AL (I S e, RS A 2 BITAT Rl RE VARG N A1 % o (ELE
AT DS IS I AL — A SO E R K 4 .

A ABAT RO W A7 5 AP S R BZSCE I, Bl i

BN 2 BN S ISR, O FATT 2 T IR, Biln. i SR )l
(1 B R A 4RKkiu e, A, A BAINAZAINAEL S 1 301

124



A 2R RAMASCE, WIS E, POE — M7, BANEE B R T AR
WRELIRZ o eIy, BAE T ARBEATHE I BRA PR A 2, 10 588 b S I
RS R, R BN AR IRA A O SAFAE AR .

VER— A EARIG 7, A7 28388, iEBRATRER MR 6.19 fron (r&fesl, AR
—ERJEA D RAMBIRE G BT, B, EERR ARz fx
% TAEWR SRR AT RETCVRIRAN AN TAE A SCAF (R MR et o (ERT T BT L, FRAT T BE 3R
TR I — 223, ASRHDU B 1 B o

iy g - Mg
Figure &. 1Y,

Crease pattern, base, and folded model for the lizard.

K 6.19.
PR, e, S B R .

B, FATHEN R 22 XA AR o, ihBd i, @R Priesisl, miss s
MBI 2 R RN G o DL, B RAEAS I, THBRVE 2 AN ZEAT IR AT BE AR T AR TR
Ko B 6.19 #iX Gt 5P APTRBEIRMIRIITE DT ANRaRiaE— MR, R
ToREL, HER R RYRITIRA T &5 G, R, 258 21 grs)
36),

He AR ARG, (TR EARHME: Sk, B, SRMUE. B,
PrRBEAAIR A AR, XDy 36 24, ATCH T B M WA %, 1E

125



RAMEPGIANTHLZIIR,

WERBANTEEA LRI BNy, FATE RN 55— DR, R EEA TR CERAME
(0 AR ARRCAS PR R A B T A A ABAT — RS 2 13T R, oRvER 6.20.

3E
Y

| :,;r:' o : : 2
hind leg e RN \}ﬁ/
f et |

oL A s
\\ HH“‘“-H\,\ J."__.-."J '__.a-"x"*-._\‘h_% 7y belly

b - ) |. forelegs

hinel legs

As] o
Ll hind lew

Figure 6.20.

Crease pattern and folded example of the simplified lizard hase.
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Figure 6.22.
Left: a configuration of the MMaps of the lizard base.
Right: a possible partial crease pattern.
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K 6.22.

Jex o WG I L B I

Ar —SITRER R TR AR

BUHE, el 6.22 2l B s Sz —nlRg HE S drk h— M, B AT C
BRI L — o ZHHTREASEAUTIXNE, 9%, FERATIGIN T #AM SO T i Bid 3

128



L, FE, G B s S R, (HSEA M P RN T JRAT Tl A TR g
Moo JEEMEATERACE, —AMTE ABC, X575 R IR AT .

PRFRATT ] — AN W Az x C D) & A R CRIBEIIIRE/ 1 00D 12 25 5202 S &y LI,
MELT B =578 ABC 2~ BT R T B e, R 5% Tk BUK E AT it IS AS
PR Xo

UERIRA VB B I A 1) i R K BB SR AE A S AEST B SR B, AR A BIREAR S5 R A
DAGER 2 —AE itk DI, B2 TR E C RiiEE AR X -3 B

DAEETATRFE B B I, RN, AR ST AL A Sital C Y, FEXFE
PR, MA *Z2 C B/ T xo ErEKER, B%T xo BB A XTI

Fea, e s ] 2 K AR Co

HIZXIEANFTRER o R aAiHE, AT BATINEST B 9K, T LIPS 2 IR BE . T
FRED XA, H A2 ANl eSOl BT IR BRI BB L, AL DAL sk
BB BRI AE it .

@

P, ST REARAS IS S 2, — N IEJRIfE, ANV In 2AH R Ky
X,

R ERE, TAICA & THraBivh: M R AR RZI S, JraMREITIE
o IEMIANTER T mr 2, e kb, BARM R, RIS IR TR B AT Bl
AT LU R AT 2 S W RERIRIANTT RERY, JF4R O T S SRR SHRAL B o 1A PR 2L )5
UEETY, XBOCRMIE T A SE AT R AR BE T I B B LAt

e EIRIGT,  mbsAT AR SEOZIE L — o GERIRAT R ARPIAN L ? AR5 AT AT A
ML T A A Pt e 2 N PR L K 6.23.

PRI EAME T T (1491 5 CL RS AR 2P S A, S SRR ] R R, AR A IR 7T LA TR

129



ST AN AEREA BRI b i 3

EUNTTPTE, AR EAT SRR, e, JATHT D PAT I HAb T R 5 S -
MAA RNV oty (A — s DRV E TR, A CREIRZ 8 132D,

FEMY AT RS AR, BATEMF LR, FATA P RTINS R, AT ARge Wl e . Fdl]
JVAZ MR L DRI PR 2 i) R AL 56 A — R ZE AT 0K, ABAE L ZE TR AR (o
B, RERATAE B SO R ) A4 i Wi P 6.24 5o

Figure 6.23.
Embedded crease pattern for a
horder graft using four Fish
Base points
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Figure 6.24.

Left: crease pattern for the lizard base.

Right: crease pattern for the Frog Base. Observe that the flap in

each case is composed of four wedges.
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1, Cut the flap along itz 2. Insert the strip as a rectangle A 4. Crease pattern for three
central mountain fold whose short side connecrs the rorines points

lipa of the two halves
=] s & V5
FigUure .22,

Cut and insert a slrip of paper to split the flap into two or three
smaller points.
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Figure 6.27.
Left: the dissected pattern with an additional strip down the tail.
Right: starting o draw in the strip creases
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Figure 5.29,

Lett: cul lines for strip grafts perpendicular to the edge at each fool,
Right: the embedded pattern, with partial strip ereases.
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Figure 6.30.
Left: cut lines for a simplified strip graft.
Right: grafts inserted,
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Figure 6.3 1.
Urease pattern, base, and fulded madel of the Crawfish.
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Figure 6.32,

Crease pattern, base, and folded model of the Treehopper.
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Pattern Grafting
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Figure 7.1.

Crease pattern, bose, and falded model of the 1000

Figure 7.2.
Che Turtle shell, with o shell
pattern overlid
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foreleg

[orcleg

hind leg,

hind leg Figure 7.3.
The unfolded square with the
shell pattern placed on the
region thal becomes the shell
Note that the colored wedges
are concealed by pleats in the
folded model

Foreleg: Fifi# hind leg:/i /it head: =k tail: 2 2
K 7.3,
TETTF R S O e B T AN RS . R, ORI SRR G .

B, BATH AR B E RS R, ESIE H I — D =2 B2 UAE -, ek 2
T RS, U EE T — PRy O e A B D, AN R LR A2 A& AL AR . &
AR R IRt AT B, AERLAR AR O R B AS B R IR 951 60
FESRSRIT, ERAEAE BERIUZ — B S FRIGREAE, LA, PIEIRICH], Wnl&l 7.4 fr
7N H) TR AR ) o

A AE X 156, AT A 2R AE 60 S, IXEAF EA TRC A EREA i FLAR B 20 1
ERAATBIEK, FRABWBR T AT I BRI T, 04, FRaX ] LGN 55 22 1K) 76 A i
TEARIIAGAT Ze . CACRIN 3 SN, I EARATIZE B4R R 0 10 Ml Yo iz qT1E
60 EIMMEHUEH L, BRS8N AR INE A NI S 0, 2l fR Fr 2=
POIR VAR PR 7, BATENIE B ARG WAl BEVE PR, A (AT ED — MO
(RIdfr 8 Ji s o

141



foreleg

hind leg f&

Figure 7.4.
The desired pattern of pleat
lines on the shell.
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Figure 7.5.

The shell paltern, with pleats
extended to the edges of Lhe
paper.,

K 7.5,
e, PR RIACIK I A

142



TERARL, BAIT LA TE AT, FATHT (A0 Bl IREE R T AE A IR AN A A
R - 48585, WK 7.6 Pion.

foreleg foreley
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Figure 7.6.
The crease pallern with paper
inzerted for pleats.
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foreleg [ foreleg

hind leg

Figure 7.7.
The crease pattern with pleats
for both front and hind fest.
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Figure 7.8.

The final crease pattern, back
Lo square and with strip grafts
for shell and feet,
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Figure 7.9.

Crease pattern, buse, and folded model of the Western Pond Turtle.
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Figure 7.10.

Left: crossed pleats.

Middle: the folded structure.

Right: crossed pleats at 45° create a grid of diamonds.
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Figure 7.11.

Crease pattern, base, and folded model of the Koi,
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Figure 7.12.

Lefl: a single fish scale, represented as a half-circle.

Middle: an array of half-circles approximating fish scales.

Right: an array of crossed pleals at 45° approximating the lines of
the array of scales,
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1. Begin with a square. Fold and 2. Use the existing mountain fold to 3. Use the other mountain fold o
unfold from side to side and top to make a pleat in the paper. make 1 vertical pleat of the same
pettom. Turn the paper over, width.

‘g
G

4. Rotate the paper 3/8 tum
counterclockwise.

5. Here is a single pleal in the
orientation of the fish scale,

Figure 7.13,

Folding sequence for a single pleat.

1. B ANIETR. rd, WN-d®5n—d, HIFPRA L. 7R3 T
2. FHBATEILAT B, RIS

3o AEFIILA T, AN R T8 R T AR

4, FEEHR 3 8 WAl hER: .

5. XHREAER T [ AIEHE

€ 7.13.
PP I — 48,
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o & 4

6i. Stretch the two edges away from 7. Squash-fold the excess paper 8. The flap is now released
the pleat so that the rapped paper is symmetrically.
released. The result will not lic flar.

Figure 7.14,

Stretching and releasing the trapped corner.

6. ML, RSO R AT . ARAS T

7. BERKAT B AU AR

8. ML T LALNAL o

K 7.14.
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TIRAHIS I B IIL G SCVFIIR
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9. Sink the ap. 10, The tip is now sunk.

Figure 7.15.

Now that the tip has been freed, it can be sunk.
9. JKHEMI—S.
10, BUAETTBE ) /MA
K 7.15. BIECHERTBUR /MG, BT .
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Figure 7.16.

Left: a single pleat

Right: the structural elements
of the pleat crossing.
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Figure 7.17.

Left: two tiles of crease pattern
Right: the tiles arruyed over the
pattern of semicircles.

K 7.17
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Figure 7.18.
Left: the folded tile,
Right: the crease pattern
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Figure 7.19.

Left: un array of folded tiles forming the scale pattern.
Right: the same array of creasc patterns.
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Figure 7.20.

Left: the folded array of scales.
Right: the array of creases,

K 7.20
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Figure 7.21.
4 Comparison of the tile sizes for
¥ the folded and unfolded tiles.
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Figure 7.22.
The number of layers of paper
in each region of the tile.
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Figure 7.23.

Another tile unit for fish scales
that is more efficient.

Kl 7.23
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Figure 7.24.

Number of layers in each region
of the efficient tile.
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Figure 7.25.

A patch of the new scale tiling.
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Figure 7.26.

Left: colur-voded crease pattern.
Right: corresponding color-coded regions of the Koi.

K] 7.26
Je: RGBT, A AR - S g A X

DUE AT 55 e B A — MBI R O B S IR7E, Rl S 7 AR (ke IXAE AR 5,
DU eI RS PO REAIZAFAE R AT DY IR b o R IR AR — M4
INE R H R, R IR A T DRI O AN B AL A S AT R, W 7.27

156



Figure 7.27. : :
Twno sets of crossing pleats.
Each pleat is represented by a
single line. ' |
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Figure 7.28.

The crease pattern with two
sets of pleals arrayed across the
middle. '
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Figure 7.29.

Modified crease and pleal
pattern.
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Figure 7.30.
Determination of the width of
the inserted pleats and creases.
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Figure 7.3 1.

The completed Kol with scales,
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Figure 8. 1.

Six bases. Top: creasc patlerns.
Middle: bases.

Bottom: representative designs.
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Figure 8.2.

The axes of s1x uniaxial hazes.
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Figure 8.3.

Left: The Windmill Base has
two crossed axes.

Hight; Montroll’s Dog Base has
two parallel axes.
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Figure 8.4.

Top: crease pattern for the
Waterbomb Base.

Lower left: the Waterbomb
Base is not uniaxial with
respect Lo an axis along the
gyvmmetry line,

Lower right: it is, however,
uniaxial if we draw the axis
along the raw edges of the base.
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Figure 8.5.

The axial creases in the six uniaxial basc crease patterns.
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Figure 8.6.

Dizsected creaze patterns for the Fish, Bi rd, and Frog Bases.
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L. Cut the square in half along
the di.‘lgunaL

A/

2. Insert a strip of paper along
the cut edges. The exact wadth
of the strip isn't critical,

3. Mountain-fold the 4. Dent the top of the madel 5. Reverse-fold 6. Finished
comer underneath, and push the sides topether the bottom comer grafted shape.
s thut the edpes of the strip Repeal behind.
align,
g
Figure 8.7.
Folding sequence and crease "/?

pattern to form a strip grall

1tte . 7. Crease pattern
within a Bird Base.
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Figure 8.8.

Strip-grafted Bird Base with
flaps oricnted so that the gap 12
visible.
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Figure 8.9,

Left: the erease pattern of the original Bird Base.
Right: the crease pattern of the strip-grafted version. The axial
creases are highlighted in both
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Figure 8.10.

T . i ) . . B . :
['he three omentations of the | rianpular tile that makes up the classic
hases.
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Figure 8.11.
Left: the triangle tile from the Lizard base and its folded form.
Right: the equilateral triangle tile from the Turtle base
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Figure 8.12.

(a) The rectangle tile from the strip grafl.
(b) A wider rectangle.
{e) The limiting case ol an equilateral rectangle. Le.. 4 square
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Figure 8.13.

Three different crease patlerns and arrangements of flaps for a
rectangular tile.

K 8.13
AN [ R R IR B e HE AN KT TR .

171



Figure 8.14.

Generic form of the rectanpgular
tile and one possihle arrangement
of flaps.
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8.15 iR

PLRRE BLAT BATIR BCREIN) 4 PR REMIEIAERE LT — AR S AN (1 B

SIHE, BB AEEERE IR R RN, SRR A PLIT B B AR AR B ATAR 208 B A FLAT P &
MIFB . — A2 AEE 8.16 Fis.

1EE 8.16, BRSPS A — R QORI TR KA B AL A = M
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34k, AEE 847 Fian, HACEIR LA 2 FL, MAREGIE KRS IE, DK
RIS AR IR AT 3 AN A AN BB (R LPTaiis e — M EM =ML, MARIE
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T
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":'_:f'l- i 1 Y e
P ._:...'rgg; 'i‘l‘-y_":".,,'i' .

Figure 8.15.

Four tiles decorated with cireular ares and their folded forms.

K 8.15

A RGN A S A AT 9 B T 3
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Figure 8.16.

Mating two tiles so that the
vircles align insures that the
folded forms align as well.

] 8.16
ACHE 2 L, kRS S BRI A UK DR BLROR 5

Figure 8.17.
The same two tiles can be mated along their short edges to create a
different configuration of flaps.

& 8.7
R T PR A A B T AT P 320 B e B AN [ F) TG 22
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WL, FERE—AATHL, ANFIR 2 25 P AN 0 Bl o DRI, 5 g IR S B 2 1 B
] R RS U S AN TR TR K H

PRI s by AR R R E & AN R 3P AR R B R T T R AR 3 (RN, 244
PrEMN IR o AP H K. B oG, ATTEE VLRSI, k™ A R AT
TS WERARFT S T IANME LI, VA e — SO0 R, nT AT 8 ANSEIORT 1 4B 80
JRBE . B, = I RIBUR N A% Bl ANRESTIT, PR SANHERL . S R A 22k A ]
8.18 &M, ARABEIE P IR Bl 1 1 AT E 5 AN o (K A AR ARSI

musalignment .

Figure 8.18.
Two tiles cannol be mated if
their circles do not line up.

Misalignment: 517
K 8.18
2 [, InRAREACHC R 1 ANHERA o

PRI, e LR AL, & SR A L SR AT E BURG B R o IS R BERE 1T L 23 b 47 R X
025 AR B o

1 55—y, AR, AEE 5y SN R 7 R AR AN E I R o IR IRATTORE B KT B .
EANA T =B AR S AT PR 5

1 AL R) R RS 2 I 5 [ 6] ) — XX

2. AEPT B H I W S KA I L 1K) — T
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Figure 8.19. e
Left: crease pattern for the

rectangular tile.

Right: folded form of the tile.

K 8.19
i PR A KIS
fi: ek,

RIS TR SO BRI B 1 2, A2 B S P IR 22 B85 BT B4Rk & 50 B
RIS . AR, LA, — Bl B, e M, OLKEGE, e
AERI A B HE o BATAT LLAVFIZAE ) — R (R DiRglad il — 4
S ST S ROEDIE], Wikl 8.20 Fios.

s BFTIPE

Figure 8.20.

The completed reclanpular tile
CURLAINg a river running across
its middle.

Stripe: 44
K 8.20
CLoE KT T B RGN AR, [RlIEAT

FATREISRGTIX A7 B SRR A2 7 FRATRFRZ I, AT A, KRR S

o

WA= MR AR G5 2

KITIHE L T PR 7370 18 B RS -5 2 8] ¥ 1 T AN S ) e B UAE o BAT T IR RE T DAARL R — A
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IR g 7 N = B oy 18 BORE B 1, Gnlel 8.21 B

Figure 8.21.

Baoth a rectangle and a triangle
ean be [lded into a shape with
a body separating one or more
flaps.

o body <

Body: 51k
i 8.21

W —MKITE, =ML B MRS — AN e A 7 B B LR .

FATTOT LA A RIS A N MR, X AT A 7] (1) (5] P A 6 45 = 9 e BC o X JEAN
MEF Y, BARAERR L B A& — NI = M B, 38 24 020 N T 10— 3R, BDUS [EE R
Zh, Wk 8.22.

T aInpe

Figure 8.22.

A body ean be inserted into a triangular tile by representing it. as 4
partial annulus.

Body: £k stripe: 4c4(
K 8.22

— AU AT LU B S = A TE I B AR EAE ) — AN R .

XA A ME— [R5 I = AT bU; 0 BRI AV, AEAZ BOREIA AT LA A —n— 24
TEARTUE, AT A& A FEBC T T Bt BEme AT o] FL e A3

DL, fitun, FEORREAN NG 73 g A5 =1 B BLAE v LAACHE, AR —J5 1, Wil 8.23 B
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FATRATIORTT s IR NLT T ZH A 58 LEA T A = A T IR Bl 1 A2 I

AR ZPA T IX A [ e RS e, anl 8.23 Frowe BAE, VR, 1R BRI A4 AR 11
JSUDR s AE AR IRAR S, ATt DX PR ] 2 5 58 < v U9 0 a1 7 M 1 11 7] £ Pl o

Figure 8.24.

Left: ereuse pattern

Right: folded form of the
resulting shape,

K 8.23
i PR, A PrE b AR E A

EAGE NIRRT oK e HIRATT DU A e ple— AN IE 5 TR 88— 1R 5 TR &I 5,
Wik 8.25 Fron. AT WANTTREMITT ], XK, RTIHI ) UL Sk 10 5 TR sl f k. By
FHERAERGIX L — PR AT, RS A A TR A0 (1 5 T 8 3 R AL K S A

BAT T FRATTAT DL S S I B 2 RS O 22 R [ el R BT ), DA B 22 AR S A
PRI FEAET IDIKIE, WilEl 8.25 PR,

Figure 8.25.
Left: the shape fit into a square.
Right: add a few more tiles to add more flaps and consume the

remaining paper in the square.
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] 8.25.
Jes AN NIETTE
e BIN LR RO, DAIEINE 2 SRR ARAE) A P

I SRRV, BATORUEST BT EAdr & (RATR 25450 — 289, LUy B iy 4>
A= AIEM BT IR @D . tedh, o B A, JATTrT LU ™
AL EER AT 2B, AR IFRIT S . 47 5 METHRRE 1, Py, X5 5
Moo f LIAORE, EEIARDYANEOR, 3K B LM A A PN BRI, — RS
BATI T RSB TR B, 5 1 4 KRR, EAMRATIE — MU RS,
R I/ RS J A /N I B A YA B Ko

sk b, @A RPTREAE, XA h WilEl 8.26 FroniiBak, & AULECITER K4S
PRI & o

KR A AR NN T, RO EREI—A € P L P XL
8.27. P BIGREA TIEARTEL

WRAR BLEKCT 8.26 A1 8.27 MUHTIRKEA, IR B 2], BAREEMAGTE R, 3R
B CAEN A L2 AR ERATI, EFSE, DS ESA g, DO A 12X )
AR UL AT AR B LR LT

iure 8.26.

tt: the finished crease pattern.
rht: the folded hase.

] 8.26
Jes BURITIREE. A Bl
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Figure 8.27.

Left: Pegasus crease pattern.
Middle: folded base.

Right: finished Pegasus.

Kl 8.27
Jee REHPREA. e Pl A Boi K

HOE, WRBAEGRKIEEE, MRS ARSI Zh Y . X PIRE R AR, 7
PrE e - WL IE 8.28.

752 BLATIRAR, (5 B AT A A IR PR A A0 T B 0 il BT B T XA M R R
ME—AN[] (R AR AT B M 1 98 B A ZAE BRI . IR SRR R A L2 1)

Figure 8.28.
Left: the basic rectangle tile.
Right: the tile with additional creases.

] 8.28.
i FARKT ARG A EZ R .
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[FIFE, =AM PL ABON S 2R T IR AL B ATT LA BT 20 o

Figure 8.29.

Left: the basic isosceles triangle
tile erease pattern.

Right: the same tile with
additional creases.

] 8.29
Fo: BRERIEASE =R A AR LA IR

AR BIX A, VR B2 57 XA TR T8 A2 AL, A2 K S I 2

VYENBE =AM 1, CAs, g A e ok Y, 98— R B RO —. EOG, ihBRATK
A R BT IRBCRERIRA . RO 20l THIR 208, 785 LR FL T 2.

MEEX SR 153, ] T B B A AR i

BUE, ARG, A SRR, B FREREE T 8 214

G P SRtk B A K AL AR [ (R e mte R 3, 160, AT, (HAR AT VF 2 AERE BL 2 HT.
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Figure 8.30,

Left: crease pattern with axial polygons highlighted and circles and
rivers drawn.

Right: base for the TLizard with axis highlighted.

K8.30. /e PrRSENZ LB & SRR A O SRR

Figure 8.31.

Left: Lizard erease pattern with tile outlines, circles, and rivers.
Middle: base.

Right: finished Lizard,

K] 8.31.
Jr: RVERGMG T RE NGRS, B, M. e AR Ais B i .
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8.5 L H (I Ehk

FATLIRGRFERT FAT AT RER T RO BN FTRERIPTIR B H 2 SR AV o SRR I 9T RS T
FATLAK B g o s A i A NE LA AN R 7 302 R RE T B 50 B - b i/ B
WL BARBUKME T & (LB, 370 T 00T 2% B R B0 R A R R I ki) B
A2 BORE BLT LU 3 ] SR — KB N T /N L B o 3K PORT A i — N B SR

PR, EAN % RIS TR 2 BERE VR 2T B

i, EEATUEE =M L. A/ LR i, % WIS ILIkl 8.32 #18.33. —
PANTF= %ﬁ%,ﬂﬁﬁ@MEM“%,ﬁE@%m%&@ﬁﬁ

A
simple tile crease 1. Open-sink the 2. Open-sink the
patern twa flaps along remaining edge.
their angle
biseciors.

Figure 8.32.

Procedure to narrow a tile using angled sink folds.
{7 R PR RE A AT IR AR 2
1 TRREUKRE AT I AN 170 2 B2
2. JFBEUKRE, BRI,
3 AT S L AT IR

] 8.32
RERER A /N R A A0 R UidT &

A Marrowed folded tile
and its crease pattern.
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Figure 8.33.

Simple tile crease 1. Open-sink the 2. Narrowed folded tile Procedure to narrow a tile using
pattern side comer of the and its crease pattern. sink folds parallel to the axis of
folded shape. the folded tile.

i B PR B AT IR AR o

1. TP &8 vk .

2. Hi/rE L AR

4 8.33

RERESR A /N B R PAT (4T & BL il

XA 2 S VORI e L. P 8.32 iy BOMFIHERE S8 5], (EUHE LU B SR IO A0
DR A AT 10k B AR S L. 141 8.33 JR A BRI 23, AH AR IHESS . AT B BE 2
FIREPE: RVT LA — 2L B, AN, JFPATE, =5, MK, R
LR, XA/ E AT DA T B LA, BT DUUR AT USR5t A8 dee Bl S BL A, 98
Je R [ A AT SR 2

RATRE AR S, U345/, Wl 8.32 Al 8.33 FL, 1 LEHTIR Py I EEHE A1) It B 2 i 1
WS, WU BRI R AR . B, SRR AR AN R LA
PR, w2 B E, WK 8.34 Fr.

Figure 8.34,

Left: the narrowed isosceles
tile with all axial creases
highlighted.
Right: the same tile composed
of three triangular tilez and
their circles.

] 8.34.
T ARAE IR EE M BITAT Sl i) R BL AR o
Fiz [FARER R EERERN = A = f AL B
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XA U] T AN B AT ISR AR 23 SN (AR I = A 78 nle] 8.34 LT LA gt A
ARG, A=A RIS BN, JF HREERCT B, SRR 3 FOER ]
PP A AU R DU B o WRARIT— AN, AFaii B & rBa, Rkl 725
VU JZ B BRRAE FEAR (1 P78 o

KITIBRR T LA/ — 1, KT ERE v LU M L4, el 8.35 i

NN =S RERE, BERAEGE /N e e TR T B B il Ze o (HE, T AN AR i B
SNRRERG AT ER B N A SRR TR ] R

GEREHSLL, RPN EA RIS A . IR RAN T8 00 KA, K
YR, FEA A SERICTIO. A TFT I EE KT, SO K] = V2 (X
SR I ad (9548, 210x207mm ARIELE), 4N ot — SRR TR
B, WP 8.36 Fi R

b i \\ Figure 8.35.

: Q'__-,\ _ A simple rectangular tile,
i P narrowed with sinks, becomes

; B o a more complex tile.

] 8.35.
— MR R, RN, O — NS INE R IEEh »

‘-._“_- 5 it
s e
BN
A "
4 ey
el 5 Figure 8.36.
= =~ TN ] ':“/‘""lx A Left: simple tile for a silver
.//,/\\ Pt A i i i rectangle.
b | ey A Ny Right: narrowed form ol the
sl Foe e Bht:
Sl e 2 ) same Lile,
K] 8.36.

Je: TR RO . A Fi/DFILHIE
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Yk WA AN AR R R, IR IRATITE B, KA.
AR AL RN - SR R R (LK 8.37).

Figure 8.37.

Left: simple tile for a square.
Right: narrowed form of the same tile.

K 8.37
e TSR — NMETT . A di/NEIFLE

DIt FATTAT BB AN AN B R Pk 1T, B A Tl Ao ity &A1E 4
BT AERXAAEOUR, BATEAN 78 1026 T8 1 A7 DA = AR Bt 2ehte ), S kAR
RV B o

DRI, ABLSP W] RAAT — AN 5 (1 A HL T A AR [R] 450 H A BE PR LR AN 7] 1 B e R o, 2
TEBEANIF] () B o e ] BP0 B AT B IR B o A 8 Ay s Be e, m LA AT
M, Hs b, WERE NI BATH AR R AMEE B

’q
F
S
R

8.6 AT B MEE %

X — i by BT IR — T B R AT 5 T,
AT — AR B 45 T RO L I 2R B, SR T B8 SO SV At 1] (05 2Om A 21 T
PR T3 o

USRI B A ) R, S A AT TR A A 2 P B, BRATTRE SRAACR, Sl AT T iR A e
BEF RSN AT Hk, 2800k, —D=MIPEMrER - 3 I - REE
PARZRFEARRKI 3 s — AT
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4 8.38 fitu TR =AMIBM FLA AR REIE . — D =BT LT & 4> 3
s BATRAE 3 B - SOHE, L AP ROR AR R (1 BT AT )«

Figure B.38.

Schematic representation of two triangular tiles. The length of ach
stick is equal to the length of the flap.

<] 8.38

NEEWADN=MRAR. B BIRESE T XK.

B I BT AR AR 2 A S T U B PR Dl i e . AR, A — DM 2 I
WX R AR R TR X ) o BARIRATZE W e hIAE/E o — T 6] 8.38 Jhdtls (el ] —J7 1 i
193320, BAAEMTE IR AEAR AT I 28 e BB B, P& n, 53— ATk,
(BN T IX G030 R, Beofg A W PRl 8y S RS M M MR I BUR & K (IR AR
B, EABI, BeE T AR, AT KR BOR HAH FLE R i), B REAS X B K
JERTRAAN ) B JBE o TR RE 55 T O BB AR F) A 2 45 AR

HERES T b, FRATHCRACKR B LU EA T2 TR IR BE R L K R, — RIS TBI%
ARG TR AR IO T X 2 18] 1 DUAT, 10— AN IE 7 8 Bt 4 (¥ DY 545ty DU 474X
R TP RGER L.

Figure 8.39.
Schematic representation of a rectangular tile with a river and a
amare tile

] 8.39 75 s I 7] — ST URUR — AN I 5 T Bt (K5 T A o
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PEFHCT R R M TR, O S B XA A Bk T B, HATE S A IR
TR (RS AR A A BT T LU AR Ay, DR IEAN LR 5«

FATT AT LA H 720 3 e LA 7 0 P R R ST S RT3 ) A% =3 PO 3 IR AR R A
Gk, AR LB KA -
TA TR — N RB KB 1142, 1 B a0, FCAd s 2 R P 5t o

Figure 8.40.

Six bases, with inseribed circles and rivers; the bases, and
corresponding stick figures,

4 8.40 6 NIEML, L AU EA [, WA A T
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1. BRI A H— N BUWK ERAEM 58 . 1 By O N — ATl LAt B 3]
pOp==

2 WERPIAMRE L (I P BT A AT A b, SELOH L PR 46 5 R A A I, 1R 25 3 o

BREM AR, ERATER 6 NEh, FAT— H TAEAEAR T a8 7507

1521/ PN DY A5 P 47 PR S 2 SR R 5, B A AT T M i A A el AN IR )
P, I, e B, SOl A MCFERA R . iR (FEEE 14T 2
AT ZE S, (HE, BRI S — i KR T N B IT R AN FE

DAL, A R 8 e 25 S 42 B U5 VR DA — P DR 145 o1 A KB AR SRR L 15 AU
PRAT ABE T — AR AR A AR U O, IR filbe I, DRt e e 7 T
RO 5o RAAEIRCEIRB] T DRI, 57 118 24 10K Bl IR 1K 5 65,
PR B R S B

EBATKRE A7 —NIETTTE AT BT B I TR A F K e, e 8.41
PR RO EIX 4 s 17— DM s

Figure 8.41.

Left: two rectangular tiles plus
two square tiles it together to
make a square.

] 8.41
oo TN R R A A AR, i METT T
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WERBATEN 4 PP AP U5 4 DL L ANHIE S 4 B AT, HA15 2
(Vb5 HL 10 3 b5 BORCZ R (R R, AEAE R (R 8 28 5 AN 2236 BA A I Bl AT 3 P )
Wit BATATLMER M. s, ALATIEP AT LLAn o CE /N R, —BRi RRE, AERE AR
FETHUR] 73 g — B 2 A S B B ATt . 45 2R — R, RS R DT AT LR 4
PR R IL G R, Wk 8.42 K.

Figure 8.42.

'T‘ile_s with cireles and rivers that
satisfy matching conditions
across tile boundaries,

K] 8.42.
55 % R R B, L B 1A FULRC A PF I AAL o

BUAE, Joms SN 5022 AT, JAT AT LR IXAS G5 TR 47 B Rt (K B H » AEHTIRIN
B, BATMIE T, —15— 1/4-1/5 BEAE BRI, il 8.43,

TR DY Sk 4 Bk 7 Bl DU K2 B AT C, HOGS N AT i AU N 21 2 7 1]
—m BAHIC. PIA B C MK, XEWAELE D W2 A N ERAE R — 4

A MRIAEIX L, AL RIEEE 5 /K D AV A A, PSS L R R A A AT TP

HATTIE o 1253 T LRI AN B2 AT I A 8 0 B AE — A i, WRAEAR A R L,
PRAT LA A2 55— AN BATAE A B R s S
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Figure 8.43,

Left: the circle/river pattern
with all features labeled.
Right: the schematic stick
figure, illustrating the lengths
and connections among [laps.

] 8.43
Je: BRI T DR beas. A JBEERR A, SR AR RE AR 38 2 R] IR

RELF R, [ a-b RS ANMEE (1D, Hdr, SOZEERIALLEM A B (F A1
G) MUK, 1. BEf A1 g &2k Belext-——- H AT LA AT K 435

JIT IO ASBEHCRE AT 8 MK B 5 S IxT BEIE AT fy— AN B G, B
2, EARAZIEIAT S PO RN 2, BT AN E SRR, W, 46/ 8.44
B

Figure 8.44,

Left: the crease pattern filled with simple tiles.
Right: the same pattern filled with narrow tiles.

< 8.44
i PR R ARG B URN . A [RIRE IR S A R AR
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Figure 8.45.
Folded form of the base with
narrowed liles.

| 8.45 @ S90S

1. Begin with the white side up. 2. Fald the top edges down along
Fold and unfold along hoth the diagomal and unfold,
diagonals,

3. Fold the wp edges down along a
crease that hits the intersection of

the edge and the crease vou just
made.

Figure 8.46. v
Folding sequence to divide the square into square and rectangular tiles.

4. The creases you just made form
the boundaries of the tiles.
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1. HAEGIHAT . rdsfEIT A k.

2. I B LA ETT

3. YrIEAIE AT fir R AL ARKIA P IR -
4. VRAIA S IR APARERA B RERE )T 5

| 8.46

P& P33 LT BRI A o

WERFRAIASET B Jl— IR, TATRIRAG — AR S0, R RERE S, B A IC B
HIPE AR AT o

PRATELE 52 F TR AR, WERIRAES RIRE Bl . 18] 8.46 HT& /v 31l4n th T UE T TEA
KIBFIL RE b, YOIEHL,  FeAt T LOE I — 73 —Fr @ AR A B i

T O A T A SR AR B ARL B AR Dy B %R O i, (AR Y LE
2 CIeV2), MARBREAMTE (1« V2D, JRMBE, Jih, raim K 8.47, &
REFR SRR 2

Figure 8.47.

Crease patiern, base, and folded form of Shiva.

K| 8.47
P, FEi, MBS,
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FIRERSE, AT T 2 AN R DT 1), B A AN R, S A AR AL T 7 & T
W, MRASHFERE R R (E 0 RS i B A - A, bk, e
AT IR AR T LR AR R RE AR BN o [ 10 445 Ay 1 b A i 2884 A 7T LU SR SE LR g £
o, e 8.48 Fir.

Figure 8.48.

Crease patlern, base, and folded model of the Hercules Beetle,

48.48.  PrekiaX, i, PrEMURI)d I L
1 BT EEAR: Wl v, SRaa e AR - DR T
WU 1] 8.49 PTsif) Ky B HCR LA R I REAL, (HE) 4 51, R RIE IR 2

Figure 8.49, 3
Crease pattern, base, and folded model of the Praying Mantis. ;
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K| 8.49
PromasX, Jthh, HrSpony .,

8.7 [N HEMIR AR

FEARAT L, A3 BT B A BLTT, IXHASL TR Z ISR AR o BT 1K L850 AR 1 2] A
Bl 75 586796 FHANAI REMI A/, 7E =R =MIBERE, B2 8.50 MH7&
W1, A =AMIEIL R RESE TP AR B R CRI, URIEICAE, AR B A T A DRI
B o

Figure 8.50,
A triangle tile composed of three
dilferent circles,

K] 8.50
— AT AN R B RE S
CE IR, MR = ATERIWNILE X, Y B Z IR TTFHE MK a, b Aic, W

X=a+bh, (B-1}
¥=b+r, (H-2)
L=+t (8-3)

FATITT AFAC I G 2R, $RETT LU — NG 1) = A1 T B R L -

I

a=- (X +Z-F), (8—1)
l o v

b—;fl+}—ZL (8—5)
1, ; ; G

n'—_j[r’+.<:' X) (8-6)
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AR a MR SERE b, AR B RIXUT #4: T

Figure 8.51,

A rectangular tile with a river a b

K 8.51
] — 46 i T A%

DL, AN AL, AR AR A 4 i

(= : Y. (8—9}

3

b=X-Y. (5—10)

NI =S, BATTHE I T, 5 R AR B A S I PR 58 b o

XS] LA RAEE BLFr, 5 1R T8 (0 B 4L A AR vE ] R B 4] 5 o BRI
JREATHI T2 ARR AN, EREMER, BRI EY, HEREA
FEP S ERRAE T EORM Pk, PraRie it . SR M, WAL, B RS ST AN A
MR R A S . (R 8.52 Pro i b, 6 &l B —Mihk, MU 4 DAL=
G, SRE=MB = MIEER ', AN, PSR, SGES, B
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Figure 8.52.
Creuse puttern, base, and folded model of the Periodical Cicada with
a tiled crease paltern.

] 8.52
PR, KEH, A BRI RIS TS P Bl R

Briccht 8.8 Bk

AVFZAREN O o 8] DU A 2N i H S (3 48 S0k, AR5 LIOB ik Jr sl Al ok, B
SCOUB IS BLAT A BL R e B, 8T DA SR BB . — AN L AR e mT AR BT
Mweite 1EE, =MERIFAZME—RTREM BL T o &) DU — AN PAT PUILFE ) F ]
WAL, sl 8.53 Pros.

Figure 8.53.

Top left: a parallelogram tile.
Bottom left: schematic of its folded form.
Right: same for a longer parallelogram.
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] 8.53.
Je b — AT DL B o
N BRI ERIEAURER. A RN BEK AT YL R .

WHETE, AT, TIBEREANE, FEIXEL.  WERKOT RN ERT LCREAT S, B T s AT
LTS TE L o

AR, SPATIULIE AT LA, Bk T WL BRI A, HIATXLE LR B
AN LUK RIATAHEBN , B AL R DA B o AHBURHPAT DU TEAR A8 i 2 18] B3 —
AR, AL B 28 (0 45 2 — R A I sl By Sy s eI A — N IR R I e i

Figure 8.54.
Tiling of two and four par-
allelogram tiles and their
schematics.

“TTTTITT™

K| 8.54
PN FIPUAS AT DU I T R RN T A (R I B P o

RO A AT AT RS IR Rl SRR SO AEAT A TS, I e K Xt W )
Fenih b, WO AT M o R, SRR AE FRATTRE M S 3 — NI — LR 10 B T A RO
MR X S — APATVRB A A S, 4l T 14 BRATS AR — IR R 2y, Wl
8.55 Fron. HIANE A EERBURHA BE M- PAT VUL TE AR AT BLSSCAR [ ) AR T 96 B, AR
JO2 (IR AR BE R E A T2 18] B 4R 20 T 30

EABA RIS T A AN AT SO AT L TE R . —H I, AT N4
e T A 20 BRTBRERIR IS, AT S YTREANE, W 8.56 k.

[ I 7] DCREAT AT~ DU SL T A e — AN B AR ) B, s 7 AL, U 1R L B AN B £y
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FEgs T IR ST K o AR AT RS AL — MBI PR, &K TAR R 2 (8 AT DA, R
MHRE, RN, BLEAT AT DU AR 1B 1 4

Figure 8.55,
Crease pattern with circles and rivers, base, and folded maodel of the
Pill Bug.

8.55
PrRBa s & SN, b, 3 SRR T ER R

Figure 8.56.
Crease pattern with circles and rivers, base, and folded model of the
Centipede.

8.56
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PRIZAEMCZ S5 ARAT AR 3 e IR AN = A TR e 22 SRR (1T
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Circle Packing
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U T DU AL, R 8 A 9 B DU AR R BRI et 3, AR AR TR 2 — A ] J5E e e B
M. PrE="1K 9.1,

midddle flap

Figure 9.1.

Flaps in the base have their tips
at unigque points in the crease
pattern. Middle, edge, and
vorner flaps have their tips on
the middle, edge, and corner,
respectively, of the square,

corner [lup

middle flap: "Fla)jlf  edge flap: Z#:#E  corner flap: V% il
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Figure 9.2.

Folding a corner flap of length L from a square,

K 9.2
P& — MK SR AT g NP7,

L L : "a: ST
(7 ol
—d ﬁ = _\ L \"\‘ )

o \ \H3~

Figure 9.3.

Left: making a narrower flap makes the boundary a quarler ol a
hexadecagon.

Right; the limit of the boundary as the flap becomes infinitely thin
approaches a quarter-circle.
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Figure 9.4.

Folding an edge flap of length L from a square.
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I8 P~ A BT PR R

e _.|_
R
s

Figure 9.5,
Folding a middle flap of length L from a square.
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A DS R LA R B ek, Doy, R, e lor i ES S K,
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R Pl AR KIS A K, BN B 1) 3. (HE, ST AL BN, B 745
T2 [ P P ) — 7y o BRI AR DS AE ), R DRI, AT SR B, T — A
SEREI B AR L, e I BRI, BEARAETT T A

Figure 9.6.

All three types of flaps can be represented by a circle if we allow the
circle to overlap the edges of the square.
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Figure 9.7
Twa eirele pattorns corresponding to bases with five equal-length Naps
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Figure 9.8.

Full crease palterns corresponding to the two circle patterns.
lLeft: Frop Base,
Right: Montroll's Five-Sided Square.
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Figure 9.9,

Circle packings of varying density and valeney,
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Figure 9.1 1.
Make two L-shaped arms with
scales along thewr inner cdges
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Figure 9.12.

(losc the two L brackets toward
each other, trapping the
thumbtarks in the middle
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paued appendages Iy pawred flaps

Figure ©,13.
Left: a turantula and its line of
ayvmimelry.
appencape on “—flap on Right: a hypothetical tarantula
-.-vn'.nl.-n-:. | symmeiry line base and its line of Fymmetry.
paired appendages: Xﬁﬂﬁ[‘ﬁbﬂ%
appendage on symmetry line: [} J&4 ¥ % Fr gk
paired flaps: FCx} i flap on symmetry line: IR FRZE
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Figure 9.14.

Mirror symmetries of Lhe
squAare

Left: book symmetry.

Right: diagonal symmetry.
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Figure 9.15.

Left: optimum ten-cirele packing with book symmetry (r = 0,197
Right: optimum ten-cirele packing with diaponal symmetry (r = (01940

K 9.15. Jo: BefE 10 PEEEEH BXTRREAE DG (r=0.197).
e HefE 10 B LT RRASC (r=0.194) 13,
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Figure 9.16.
A diagonal-symmetry twelve-
circle packing (r = (1L177)
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M AL R A o LR BRATAREBA TR L o IE BB, KRR T Atk
i1 8 B —NE IR T pedipalps X FALLT— X Sk 00 R 28 34 et CELAR B A1 & N
ARL LI . Bk, FATFTE AW 2 47 1KY pedipalps B R A .
WG A A BRI, FRATRACR A 5 — PR, SRBan Lp & rk M a4, X
WA 1 . FATAT UM 12 PR, il 9.16 Prostude, (HFATRT LUE A T
TEHRAC,  FEAN R ) B M ) — A T A A S DUHE AT 2808 0 A

BeMe oy 2 AN o IR B J\ SR o RS RO AR TR PR B2 25 ANAH ], (H 4%
AR [ AR BE RS BRI AR T 47 okt T RE 2> B vy, W SR FRA I B AT T 2 A S AT [ RO KL
PRIk, JNGRRAL R — 21
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4L I pedipalps, — A F BRI . FATHT DA SE R A T2 5 4 A R 1
2, (HAESEET, RZY 40% % 60 % AT BEL AT — A AT BB

BRR, BEARAAT R SR . UM R — DRI EE, (HAA2i5 4 pedipalp
BORER TN, BATRE 47 S KL e RS BOle, 1E A AATAESE —, SRR 2k B TR
i 1] o

IRJER T KB A 1 WK B R, BADLPATE EAEPTAEM, PreA AT s
BRSNS o B

BATHAER TAE, P PR OEIRIN . 55— P e PR I R AT R il AT
2 CHRXRR) BT e O AZERFRD 2 ibIRATH SRR BRI Rt . 56— D Ok
I 1) 8 [l

Figure 9.17.

Left: starting confipuration.
Right: crystallized cirele packing.

K 9.17
A JFHRTCE i SE AR,

W, BAVZIKIIRE T, MAIEEEs), UBIEMbAIESR, BERMmATEA ESE. K 9.17
SR TR I 45 e, KR B KT REM PR AE X AR 8 PEl kel M IETT RIS R (1 253U
Yy SEAR R R A RS O B P ARAI A BEAE S I )45 0.2182, BT LA B2l
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KRR L) 22% T7 A .

WAE, FRATASIN pedipalps, X452 B AN O I — 21 K/ D IR AL ARER . B I b 5 kA7
AL S I RN M. 4R8I 9.18 Il I K I R . FRAT TN —ANTF
TS S PN B, AR ISAEZABATT, L EAAT Tt 6 e s A A7 T R0 408t MR AE

Figure 9.18.

Left: add two circles for pedipalps.
Right: erystallized cirele packing.

<1 9.18
i: BEIPA pedipalps o i A EA

HILECE, pedipalp BOlEFE . HUEORE R R 15 2 4F b 11 0.583 1o

FOOEMEER, AT, SEEE B KRR R KK/, B ABRATTAT L& & 72 3 I T

f)e, 4kl 9.19 fr.

I TSR, SRkt LR 0.826 - (1] L IRATT T e 2 2 3R, (H 5842 m] LA
BRI, BOVERARE S AR 1 W

JER T o AP FIRER /MR B U2 AE LT s AR T pedipalps FEFMEAIEAR, 3K
AT AT P Bk Bl PN T7 5 IR 9.20.
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Figure 9.19.
Left: Add a cirele for the abdomen.
Right: crystallized circle packing.

K 9.19
e ISI—AMIEEIA . fi: SR,

H1 Sk Bl B e o J B, R B, RIRIRE AT DAAEIX AN I 2280, SRR IR S
P e R B S o AEPIRIE LT, AT =ML, P ABLE
UG M Fe e (0 2 0%, A8t A TR, 7EIE 9.2 s i 15 Fel & il

Figure 9.20.

Left: one possible choice for the head circle.
Right: the uther choice.

K 9.20
Je: Sk B HIEFE Aie JARRIESE
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Figure 9.21.

The finished crease pattern.

&l 9.21
JCR TR AR S

AR PE U T VAL T AR T 5, (H ST RE R B F AT AR 2 RS, kR ARIREER . B
i, HJCE pedipalps, FATRLUSCEAE TG, IFHEANT N IEK RN HIE, &7
Wt TR AR X P 9.22 P

Figure 9.22.

An alternative circle packing
and crease pattern.

K 9.22.
71— PR AR

P IR 2 IR 3. fln, R 9.21 #25K, 24 pedipalp B B2,
TR A TRE £ 3T B bt P A e I €028, T mT R A M LA S IUAE 417 B AR ) LR AIE A )
oA A, AR, AR AR ARk, 2. 7E 9.22, {HE, pedipalps
FE SR TS BOREE — N E], AT e R S ], DA BB AL 235 — il ok
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pedipalp Kt CESEPR LRTAERE M AMNZIK), XA AE— A DAL 0] J22 B[ A7 A M ) 6

Pd

7

THER, EXMWAMEOLT, PIANIRA T E, TX LR AN R G b FCA B S S 8, JE AR
T LB AN LA (1 R ST BT A V% o S P AR A AT AR SR — AN TE i@ AR AT 2K 55 147
B,

R R B, (HAE R, R RS E TR, e E IR AN Al
WV ] RE ORI IR . 5 8 & AR R -

TP AT BERIT 17 9 SEHEXS AR o

o S AT FREIREAN T 1) BB RSB A dio

o A7 SRS ORI AS AT

H PRI E - )\ S, P pedipalps, — AN EBFI LB & 1 SEE R R T — AN Al RERIHT
FRA I N, R e 9.23 iR

FEAPTIRBE ST T MR AR ARG ULAE, AL, A L] DUEii B3 CRIJT
AL, AR AHTIFHAS), AR A REAE T, RIFERCE SO #AT LA NI ER
IFERIRIR . AR TS, DOE AR IRAAC K RT BE, IR LLA 21, AR IAA]
HIE AT RENE L2 TR

9 ML, (b)) CEXIRRIE) Hl (e) WALt SEbr LRI, P EREET—A
BRI, W3 RFR S IETEEGE Ao A ) Hri LA R dg 0l IRkl AT i) At
SVHETTRIATL, XA RAE A R T & . iAok, Fraiiasgs, Foseae
MR ECER KR DTl e SRR, FRAEASE SR - d5 e ) 32 A A5 A A X A% S —
B Irapii, Wk 9.24 Pror.
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a) (b)

(i

Figure 9.23.

An assortment of possible tarantula crease patterns.

1 9.23
— AT RER R TIRAR A K

X
T R 2R AARATI AT IR & At R AR, A2 ol B RIS BT EA T
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Figure 9.24.

Crease pattern, base, and folded model of the Tarantula.

K 9.24
Proepeat, Je, Jr Bk,

IEANFRATIAERS 2k v vl BRI RIAR B 3T IRAR 2O S0 BRI SR IR 42 AT ¢
M ED E th—AEH A DE AR LR DA B B FE e W UL IR T B AE,
LSS Sl 0 FRASE 2

K 9.25 FrRARAUZ I Fxt 6 KIEAN 6 A rh RYIAR S5 100 4 3170, x5 E2ke 6 M HEAT 6
AN PRI BRE AN DE BRI BN 2 o REE T A, RN R, BT BLTE A Ae
BT AR, B AEAER KA AT B, b 6 RTINS, Sk,
P8, TR FH S AR R IR B ST 15 o

X
TR ekt 90 LR M Zp BORE Ak B8, AR, SIS, AR (] L) SEAC IR — K

Rt REeAt —Em s o S al p sl ?
T A P 5 R R A 2 FOR ARGK A FH 2R, e W B M, (e o) — M E R,

DA AR 21T B 9. 26 WU AR (R 1) [l Pl £ C BRI I A/ D, fH
B A ARSR I i, DASEB B ) 55 e
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Figure 9.25.

Crease pattern, base, and folded model for the Flying Cicada.

K 9.25
PR, i, Pramiil iree,

Figure 9.26.

Crease pattern, base, and folded model for the Flying Ladybird
Beetle.

1 9.26
PrRBE, B, BB AT
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9.8, FLAI

141k, FATC T BN AR S ME— R A . 7 e G e SR, S i 3 — A3t
R, (HIE, fReicts, FATRENS WREHYIE & A, DX, TORE Kl B 1A
TrEE. WA TTRES I —ANEIE AT SN T — AR gl vt, FAT5IN T HEE
VB R ST BON I FE) 7 15 K 2 o FRATTAT AR T LA 3 B I te Ay 32 P S 3 5% T 22 10 TR A S
Azt

IEK 9.27 Pivi, BEFE B T 4% Acrocinus YR 24855 BB 1. ©REIAMKIE (4
TWAKATRERIRZ) 18 ARl (BRAS, k&R, MRED. HAI50E—Zm i B, &
FINT B B BOES: 40 JATRTEL, (B, (JRRIES ROHTREL, AN S 2
AT, G5 R BIARUK) B I B LA

Figure 9.27.

Crease patlern, base, and folded model of the Acrocinus longimanus.

K 9.27
Prmast, JEHh, r8pRRatsT acrocinus R4 28451,

9.9, HpElEEl

R AL BATH BT At CIE AT SR & WA ] B0 LT SR A AN R R /N ) B2 15
PR BAKIMTE, BV N AR 0 B [ T mT AR B 1) N AN AN B ) [
(KL A AE AN IE T RIS -
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X
FEYTAR, BRAMIATEE, EAEHIFEES, ROV RIS A R R 4R 45T

A0 BERAS BEANA, (S, I A R 7 AR A R PR AR o 3 il RS ORAT — ST R AR B ok
A, I IRA R R AR R e AT A AT S AR N 10— IE T TR O U & S A >
TR A CEAERBE A KK G MIE B, K 9.28 W 1 [RIFE ) ) A A
TIPS AL

Figure 9.28.

A Enliut:h:_-n for an origami ecirele-packing is equivalent to a circle-
packing in which the circles must lie completely inside the B(UATE.

& 9.28
N A PraR A TR, Bk b, A IisE e eE) W IR g T 5

XA 1) L TR AR R — ANy, (B, B R e A E B I LAT 8755
T i) R AE B MR AW TR 0 3K 2 8] R AR el RBUAT [l B RO B 5 A 2 R ds
(K1, A A G 0020 ) JLAS) fit R I AR VE 22 A T IO BCE SCHR AN 28 . — MR 58, AN &
rederiving CGFAZE RS IAES, IXIRFIED, AT DU A4 20 10154 el Pl 1)
IR

%N S0 MET B A EE KB EeA R, 3N =1 2010 R ER R R D
FI, JFCRAENR R RS B, 5T A RAT N PP KRR 4R 8, R
(e AR AR AR o AR AN RE NN — AN AL IE T I /IR oy Bl (D,
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i T N =129 & 9.29. FIUZA MBI A K 3 L

N=2
r=0.707

N=4 N=35
r=0.354 ro= (0300

N=T N=8 N=9
r= ﬂﬂl} r= Dl‘rq r= L2500
Figure 9.29,

Ouptimal packings for one through nine circles.
& 9.29
130 9 J& 1 fe A3

DU IR, SEbr o — M A AUIR R, Sial IR IR, S gttt (s

WX LSS0 . F8 1, BB A aA AL, OB AT ARSE UK S5 AR AT AR 2UBUR
9 &[5 9.29 o A o0 A7 AN (3T AR IR AR X, IXAE & 9.30 Jros iy [ Pl ke 2 o
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N=7 MN=B N=9

Figure 9.30.

Crease patterns for optimal bases with one through nine flaps.
K] 9.30
51 20 9 Bl T IR AR

FER—NECY, ROAEZFEMN EESR. WA AR REPADRREm, F— P EER
PORER PR R L REATHIE T B DX & TR, IRHUE, AEFTR
(1 e X8 L e O [ AAM — i il EAE N ELAT o IR SRR PRI 7 URL 2 8] (R R PR A5 SRR
IR SO BRI G R o IEWIBRATRE R BUAE 5 I R, AT LA AN R 3R, T I

PR E

PRAT e AR OLE — M AT A A Ak 3 JRAR WX L 4% 4T 8 LE 5 TR AR SRR W (R S e, LS IE &
AR 1 S 38 24 40 1A BN B A AH [ (R AMERE N REM . IRIE 2 BB R I
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TRE ORI ARV o FRYTIROER 2R (7 8 A7 3RS e 4 B ADEIT IR AT AR AT —
ANTT I ARUAAT I 5 1 (R R A T 5E o

EARRER AR -, 0%, shE-—-IR SR FEMEIRAS . B 9.1
AT

Cireles Corner | Edge | Middle
Aarcles |
| flaps flaps flaps
1 1 |
2 | 2
B 1 4
4 | 4
_i S ——
o 2 1
& 2 3 | 1
T P P R e Table 9.1.
8 4 4 Numbers of cormer flaps, edge
5 7 1 N flaps, and middle flaps in
— Lo optimal circle-packed bases.
% 9.1

PSR BRI B, 1S P B

BT PR S ZRRR e, — RO 2 4 15 AOAR R R M i B ik
WA -——E A MU, AN 5, IR S A RO AR R B A A SR
o HAT 3, MELGAT PRI I P AR B o

X
PR IR S T T BT B H I 2 i, X F AR, AL CEAER T HR

EARAE. RO, s W, TSR B ARG DA S R, A, K,
RifHE s, 2300 L g Rt RIS TL ) o B AN MR AT AR K B A
W, PN BT A .

X
a2 NERT, ik, 3 JUAMIG RS I PR i AT AT 4R S0 27 Hh Rt | HRT 5

TAGTE R, XPN=3, 6, 718 MR FRYE, IR E T AN, KoY
AR, FE =, N, b, URERNX S 6 B TN 1 3 5 S N LR 5
Ho Bk, LB AT IR SR A — MR
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9.10. M FEEI e 1R 2t

FERANTH I A1 N = 3 (5L B BEZ AR AT, DA IR AT R A%
STy I e FO BRI FE T 0L 30 © -60 ° -90 “HA M TE, A LG 22.5
f AREDUAN LIRS [FIN, =S ERANGAE DA AR AL, By
AR IE , foe TS 3T 48 e vt S P 3R, B AR i K)o FRBAT AT 4 ARAs Y,
IR AAE AN ETT TG, PLSEILS = K AnIE, R H — N AEERE, K
Yo CFF, JPANGTEE, BRI ADNEL =M, MH=MENRSEE.) —MREECH
B, AR AR T2 & 9.31 R IfEA 45 RTS8 .

Figure 9.3 1.

Crease pattern, base, and folded madel of the Emu based on the N =
3 eirele packing.

K 9.31.
Propea, Je, PR Emss7E N = 3 Bl Rt

THER, 2] =Bt ERAEH MDA f v, B BEXHE ARSI —/N 23
FERE PR i CANBUE SRR AT SCPE e, ook b, 1o Xl LAPTAE I 75 s A8 (KBS, P
LM ARIK, AR, BRI AL AR AR o B T S R IR AR T ) 4
W, DATRAEmG S ) 2 B
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7EN = 4 5 DURIR B IR ESR M BERE b, O 2 T auii i s AR,
7EN =5 G OLEZeAE) i rpa)— BB, e S Kdkat . (H I N EURE SR A IE A
NAVIAFEERE, AT BAREFE?

Figure 9.32.
The Bird Base as a five-flap
hase.

K 9.32.
VB —> B e Ky 3

Wk 9.32 fron, WERIAHEEM 1 RO AR THARAERL, DY LR HE 8 4 K rh iR 22 Je
ANVBETORAE AR . JRATTAT LA 2B AT 5 SR TOEEAT AR IR R B SE L, funl&] 9.33 i

No

Figure 9.33.

Marrowing the flaps of a Rird
Base by spread-sinking turns it
into a five-equal-Map base,

4 9.33.
i/ T IO HAR YU LTI B S T 5 .
X

DR BATIG I PYAS /N 5 A RO I DU AN, BATIA 21 8 3> 20 S R SRR 4T TR
X, M
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Figure 9.34.

Circle and crease pattern for
the Frog Base.

K 9.34.
(52 AN R AR 2 A it 4 77 e

FEN =124, XN 5 G CEFTFEE A L. AR, 7EN =6 BIifRRITSR, WAEN=3
MBs, AR, SEIRA AR, HLRAN RMBEIZERNLE N = 6 B A ST
PRAER 22.5 X FREANKH WLEYT 30 ° -60 ° -90 *RIFRAT,  PRIAN AT RERE S il AN A 14T 8 L
HRPRE . PO EAT RO R AN S AN AE 3, 53— 5T, e BEALHbE 1
FLAIA G IANT BAT o BOA T A 525, AESURATHBEARAT 2 . AR
A5 P AR A0 v Bt ] LUy ok, PR I AR A RO RS M, A8 2 AR I 1 o XA
f =, — RIS NETTE WK 9.35 4 & KIS AR E i T 4a

Figure 9.35.

Crease pattern, base, and folded model for the Songbird, based oo ?
the N = 6 circle packing. :

1 9.35
PrRB, Hat, BN E, 6N =6 Bl ki,
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X

RAMHER R ALK A AT S8 (52 AE5E 6 75D o XM MR BN 1A X AT
AR g AANTR] (05 AT AR, MRS TR e s i, X2 i, LR T F ks A A 4

RIS

PR AZ U ROX AR BRI Lt (38 7 52, 18 7.1), XM —A 6 EEEati. 21
Heth O A ETIRAE 30 MG BsAT, AIMAT S 2 MR AR R, S REr —8Uhid g, X
HLZ R S 8 D RIFRIN, AEAD TR R AIIE T TR AN e AR AT ELAIZAS R (1 5 13,2

1E N =7 BRI RA G DX FREIEA ] Sy FIAE I = AT o IX— T SR — AN w2
ATHEIESE, W EA M) — AR AR . 22 N2 18 3R, AR A
RUBIRBARIK . AT DL Z R M ARTKATH], 2, Tl KA N 2 T RERAH G
Bee) JeAEHIsAERS b, DU MR I3 B R, B, — DMK R E.
FATATLLHAT Y KA T AR, BEIEme TN ChEZ—1y K, PUVEERD. ZEAY
78, AR 9.36, M1 T 6 ANFRISER/NR BRI LRI — MR . et —
ARSI, bl RS TRATBORE S, ERH AN ETT T, FRE A
fith, X3t T A 5 W S R LK P BAR 2 i S R )

Figure 9.36.

Left: crease pattern for the & =
T orcle packing with one flap
enlarged,

Right: seven-pointed base.

51 9.36
Zi: PRBEAO N = 7 Bl 5 — SO ey K.
A: 7 AR
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AN, AN R AT B B s i AL TR S B AR, R
T 4 A Pl T AR SRR, N o feoE s BOA R, AT DA AN o
RGEM . IRB GG R, —MERURRGE ADUEAE) 3 B R Rl R Gl HoAhi J2 =
AR LR B a0 e D BRATT AR 38 BER 8 1) v SRR s AR B T il 4733 3 JRARE SR i
bl v ) AR I

X

MRS T 8 P IE B — AN BUR T B K R AL i, A2 AN Sk,
JEEE, FINH, 7RG, 4998, ISR AN T kiR, LA SE 2 i S AR Az
W, ORE, RV, 1, B, AR, AT (RIS T
MATEHID o AR R R R 1y B B A N U, AR 26 ST B b, AN S
e DI LERAA T AR AU, kAN 6 SRS RIRA P N . e
blintzed &5k, EXFMEIN = 9 EKE.

Figure 9.37.

Left: N = 9 circle pattern.
Right: Rhoads’s Tiugl made from a hlintzed Bird Base,

K] 9.37.
e B9 P
Fi: BRERIHET, M blinzted SEAHT

FATERI blintzed SIEM AL 4 5, SR mIFrRMIERNN%E, —DIETE, Tl
D> BRI L), RIE L WAENEAN S, DURBGH R BORE. AT KRR I S 11 XL
blintzing, JHAMPUIAM I EIIHQ, KA, #rTL, Riadraidit, L4
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FEHTEN)Z. X blintzed Fiddit, H 13 AMNFEIZKEM I, K b H A KI5 PR A
20 tHad 50 AR 2 s B, IR T Al SR A R %

BRI T — A L VKB B blintzing — M IEEUNN . BARR B blinzting
MATHIETT T, EA % B b T2 SR — S50 ol 1) — L8R [T el . A
blintzed HIEWIK] 9. 39 Pron i g, Joify A A 5 MK /) blintzed F kR
94, HWblintzed HEHEMA 134, HUvRARE S B R AL,

T B T RS T T G

Figure 9.38.

Double-blintzed Frog Base crease pattern and Yoshizawa's Crah.
<1 9.38
R blintzed 75 1 J M7 IR AR RN 5 58 1) o5 1

Figure 9.39,

Three stages in the progression of the blintzed Frog Base. Lefl: the
Frog Base. Center: a blintzed Frog Base. Right: a double-blintzed
Frog Base.
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K 9.39
3 1 blintzed H kL gk Y B . A2 H bR . Pty : 1 blintzed B L. 47 : 1 XU blintzed
Tl

Figure 9.40.

Lett: N = B circle patlern.
Right: a base made from the N
= & circle packing.

51 9.40
Ji: N =8 [MfEFAEEA.
A MON = 8 B e fi 1L

9 I, 9 PEl, PElECE R S A0 blintzed S HEH, BN T B REHR T . (HIR A
TR B AUk, B, ASHM-——MN = 8 IEMmM QBT %, Wl n =
6, T —APIRBRE A XA B A SFAREKANWT Y, N = 8 iil/\
PEIE 4% 2o A7 (IR TR LG B2 A blintzed S3EREIRAE. S5 n = 3 FIN = 6, I U SEat A
MRS IR DA e (R P30 BT R g A R ——— R F S I AN AN TEAE S Ay
B S AN, SRR R 7 SR A R 8 SRS AT o R A i ek — MR, A
%A

7E N =9 s, fRiprid, XFWT blintzed S3EM. N —DREIFIRE, N =10 fI4E
B, R E MR ECE B R R [, A S R AE 9.29 F19.30 M N =
1 2 9 IBEAIE N R S A U AT RE, A RS N = 10 — FLRAT L8 4-URRIE . A2
FLH] 1997 S LA R AR EE.  fE 25 FIEERL, X N =10 5 /MANE Bk A B,

AN EEDURT AT 201 OB AEREMF I S0 B 2 1 1% Z W 75— 4. fEfE
FGOL N, KBVETEI, Al Oz g B R L HEnl REN AT (R s, SEA R s
T KA I o BT IR T 585 78 1990 4 R I HIHU 7 KSR AE ML, 45 T 0.2106

238



A, e H e SR AUEIAE 1997 SEMERIARDUS B AL o LR BRI 2k 45 1
AHT 9.41.

W= W0 a 1970) N=10(ca. 1971} N =10 (ca, 1987
r=02083+ =0, 2006+ r=0.2100+

Figure 9.41.

Optimal ten-cirele packings
giving ten-pointed bases.
Upper left: Goldberg's solution.
Upper center: Schaer’s solution,
Upper right: Milano's solution,
Lower left: Valette's solution.
Lower right: Mollard and

Payan's solution, the proven N =10 feu. 1989) N = 10 (ca. 1990)
champion, r=1021059+ r=02]003+
K 9.41.

IRtE 10 R AEss T 10 -fiE k.

Je b ABEE MR T 5

ER: RIS 5

A b: milao ffFERTT 5

FER s PURRF R T 5

AR SERAEAA R R T 5, SRR %

TSI T BEIR 2, IXFE— AT FR R S 20 37 B 10 Bl R4 A0 B W A2 A vl DA 52
WARATIX 2 2 1 el AR AL A ], 3K NP SE T AR Atk ORI 4R i ml g

9.11. A L) L v A A

FATIAEA DU AR E H A Bt o AT A N A RO ey 1), A
75 90 EAH IS R I e, WAL R AT v s 4R S P U A N UET R 2K

UERL, TR AT B METTE, W RIRANRER AN AR TR A
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WALE YL, WERIRA—ADIETT T, RHARMPAL, IEHIRAREST BB KT 4 A

AN

7

FEAT LS N IS, BRI F AN S B S nT RE S AT R T 4 TEIR. 161 9.42
BoR T —MRIRK KON T 4 A RfL--- 4.120 4L, ZY), BA, — AR
TR BBIRT N> 200 & (AR TR B 41 Ky

XFTEIRAAFANE5E,  FAIAE 13 AT AR BT AR 5, #8781 IR A I — 5

TR S5 R L 9.43. & FRFERHALAS DU/ % i DU A o SO A O A—A
R, X e R gt DU VR REAN B RS S AR, DI, i SRR
TFEI-ANRIEM, RS, ML T L. HAp RSN SR. di1L
Ry ) AT DA LR AN, BRI G . BE— R AR, W 9.44 PR, THER
TSR, kTR R AR R — 2850k, R RS B RAT R e
JIAINEIT 4.414 BirfH

ii'!li'ﬁ; \\Ldiql";zl

-1. hil]l-".

i
0 448

Perimeter = 4,120

Figure 9.42.

Folding sequence for a shape that disproves the conjecture known
as the Margulis Napkin Problem. The dimensions of the various
segments of the perimeter are given in the last step; the total
perimeter adds up to 4,120.
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perimeter=4.120: JiK=4.120

figure 9.42
€ 9.42
P18 P BITEAR B Ay B vy )78 T 0 560 1) R0 PR R AL o ) ) I B AN AR O R 45 i T B
—%, BRAKINEX 4.120.

Figure 9.43,
The circle-packing for the Bird
Basze.

K19.43  BIGEAT REAEM

s

Divide by 4

Divide by &

Figure 9.44.
Left: Sinking in fourths narrows the flaps.

Cfﬂ.nter: Sin_kirllgl a larger number of times thins the layers further.
Right: the limiting ease with zero-lhickness flaps.

divide by 4: FxLL4 divide by N: XLl N
51 9.44

Fe AERUURAN T Mo 2 = Bl

e Pl 1 RERE SRR

Ars FERRBRAE DL-5 % 58 B o
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e AP, VRO 4 L4 TORHENR G 0IE. (HE0EE 2 1 R, JA1mT
DA RS S . S50 b, M RON, BOA BRI AL, AR EAR
AR CRIRRED MSCfFe ARAT DO N R AR . HBES, BHig EARAT LAY &
TR, 2RI R,

WA REMENX — 7 AR NI . B BT R A RAE T N x N K
AN, B 9.45 .

Figure 9.45.
An N x N circle packing.

Each of the circles has a radius

each of the circles has a radius: XEN N#SAH — P8 2EA%.

51 9.45
NN x N RN
_—

AT 7, AR B BOR---BUS Rl H, B, TRk =M, PlE---
FATRT LAAS N BILAAR I IR Bl HAT N 22 B

Figure 9.46.

Crease pattern for the N x N
circle packing. Only the upper
left portion is filled in.

K 9.46
PrIRBEA N x N R/MES A A7 AR IS .
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P& fa PTIRRG, RORE — DN EA N2, SAFEE 1/ (2 (n-1)). RAITFIC
PRUESTARBIAR, AIEE R, — HURl, e LU T S I, N EAT N 2
SRR ZASIREE 9.47 Fror.

Figure 9.47,
Seqguence for turning the base
into a star.

K 9.47.
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DU, HERA LSS RAER T AFEM, A AT R AT R B SR, PTLUE
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2x{number of pointg) x (length of each point), (9-3)

2 (D x (BARIKED, (9-5)

g 2 MM R B T sE, A EAI T ML s, Wik, ERK
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) (9—8)

N-1 .

EBATRER ILMER N K

N . 2 3 | b ] rd s
-:' .| B 1 - _-. - - T
| Perimeter | 4 | 4.5 | 5.32 | 6.25 | 7.20 | B.17 | 9.14 |

Perimeter: JK:.
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Molecules

10. 4T
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WA AERK, ST S RA DN Z IR TR, R DS EAT8HE
i, DhSEELA) T R .

10.1. VIR

EBRATH R E I T PR, RATEE S © )2 BTG — L L R R S 2. T
10.5 10.1 R PrIRFFEHIE AR, Wil 55— 5 RS/ . XA a4
5 NS, B LA F B IhRE . RN TR, 5 —A P FRic B4R s i,

B 10.1 o T 4T IR AN G Bl P S g A . USRI B — A B — R R, (H AT T T
PLR S A5OSR SO CRAAE R 10.1 187, 2R BATIAR
B, FEIEFRIORE TR IE 101 ZPE Z 01 B T, B ATATE R, RElE AR
SEX, X R AE R P AL, e, AR DIRL IR A ARl TR, bR
NERE Po I EHITR, AP R 0D ERATE 2B R R, MR IR,
I PR A TR AR AL, XA EIA )

Figure 10.1.

Left: crease and cirele patlern
[or the one-flap Kite Base.
Right: the folded Kite Base.

K1 10.1
Jes PTG — A W R
Aie P8R,

FERCT 10.2, RV AT RAE RN 5. b PRI KR . BT DUA %

W A& FARER, A FAR AR T o /] XU (A b, A7 b 18] Rl 25 SRR P Ly (B
J530), FFERENYI R AT IR L Z TR R 3 AL
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Figure 10.2.

Left: crease and circle pattern
for the two-flap Fish Base.
Right: the folded Fish Base,

Kl 10.2
Jes PTG OO f 3
A i,

A MIBNILE, R . MR, Koy 5 U A AL, FOsDIR, &E
AR WIAEYT B IR, BRI 1 IEA s AT T4 B A D) R HAE T X005 1 7 — 3 s s — Fz
s SRR AT B A S IA, ZT IR T R R (RN

X
IUEAETATA B 53— M. 1 10, 3 FERHRONB — M SRR, B, R

A2 TR R A 4% R — A 03 BRI — &L, BRIV R 7 =AU, JRESE
o, B = AN UL RHE TR T .

Figure 10.3.

Left: crease and circle pattern
for the three-flap basc.

Right: the folded hase.

K 10.3
Jes PrIRAEIAR, FEIX 3 JiEti.
A Pradkih.

i 3 [ RATIA AR . IR IR, AT SR B2AT ? A2 AE. 181 10.4
JE7R T S5, JEAR A PUASKIRERT 4 —, B, R 13 L AT,
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FTIRAT IR HEL A 4 P 2 3 LTl 1 (K08 e A AN IR e, T A9 B A L,
A ) DARAE T e )\ 44

Figure 10.4.

Left: crease and circle pattern
for the five-flap Bird Base.
Right: the folded base.

K104
Jes PORFEAREN 5 I 52
A Pradkh.

FHARBAEZAE B B 10.5: il ) 4548 2 18] AR A K P oLy, TR LU0 R B AL TR,
MR YIRL GXIE, AT 160 X0 77 5 H Bl IR e & 5 bk

Figure 10,5,

Left: crease and cirele pattern
for the five-long-flap Frog Base.
Right: the folded base.

K 10.5
Jes PrIRAEIARR TLAETT IeE
A Pradkh.

5 NI T IFAERI E v, (EARATE, A IR R T A R . s 1, A
IR RAR LR LI 1«

o RPN, B AYIR, ERAPID BRI L. RATC AR, 175 4
o

o PRI ASEH AT EITIRAE, IR T 2 18] (A SO - 17 AP AR - 45 AR L, BRTDEA
VUL, WE AR, KRR
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FIIRN 101 ACFESIE 10.5. FATRATRIIRS BN BITIR . DRI BEE, BehE
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o FEPTRMN, BEETRBAIESS, M NMESNERE, EARIT G LB AT A A
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N [T
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B ABRBEITREETHINTIR, XU .
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X=AFKEEnk 10.6 HikHE.
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circles erease and circle pattern ridgeline creases

[

hinge creases
Figure 10.6. i
The three families of creases that make up a crease pattern in the
circle method. :
axial creases: MR 458 circles: 4t
crease and circle pattern: #TJRFIfFIFA ridgeline creases: 1IHH1E
hinge creases: #HEHTIN
& 10.6

R AT RAE TR AT SRS S = K B2

SR, A A 2 IR AT S AT AR S HCA A ANE . AR, ERAR A
A AR B — A EANE : AR & —5Kat, DER— M, T ERE 2 0B
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ZIHEL? —ADFIRE LMW T —EEH (WSHNFB) o (HE, 5 A ER---0 51
DI 9T AR, I EOR AT 1P 5.

Figure 10.7.

A polygon cullined by hinge
creases becomes a single flap of
the base, This shows a polygon
that becomes a corner flap.

Figure 10.8.
A polygon that becomes an edge
Nap.
Figure 10.9.
A polypon that becomes a
middle flap.
K 10.7
T ST IR T 2 AR T SR — e e A il . X BoR T AN 2T, O — N VR Y
M
Kl 10.8
B — A2 TG0 2 5
Kl 10.9

RN — A2 UIE Pk
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Figure 10.10.

The rabbit-ear fold brings together all edges of a triangle so that
they lie on a line. Furthermaore, the tangent points are all brought
topether to meet at a point.

Lefl: erease pattern.

Middle: folding sequence,

Right: folded molecule.

K 10.10.
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FHE—Axi

Jes PTIREE
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oS o R SN (W SRR 1T e W N e

10. 3. MuiEn 1

KR NBERIN R =R AR T E et — D NSERI2 i WL 2 10 18— [ el v
HMGER A=A, s, R AT R AR 5 I, P2
=M. Pk, MIARE T, AT DL SR B O B — A TR A 2T,
WERBATAEATREATIL FATIRAEIAEA, 28 SRR = MIE? 1R, XM LUFED
dho B AMEIAAER R, AR B 6 55 1011 s, BATAEL AN 2 AT
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NECT 1011 PrRBEISE O & LA =M. WERR, ] LA P T IEA LR AR
I AREK B A KA =S8, W] LRI o FERIL AT = = AME, TSR ED 78N

Figure 10.11.

Circle pattern for a six-pointed
base.

Kl 10.11
TN /N5 2.

EEALKK EPRIZWE: ZUEAR D= M- AN PreliX B RATH —
ANEAERI, BAPGELLI N = 2. ARG, B, ERAEE S
MIPUAIE, (EAAIRIASL, AiAE TS 1

10.4. KI5 ¥

A=, B AN YRE, BTG . SEIERE, XA HRE Y
IR - V)R HEE R . —ANYILTE, OB e R TR AT
DI T, 4 1732 O TR B ITAT A s AL WP 10,12, 3K RNl =X
RN ILE AT -

Figure 10.12.

The bisectors of a quadrilateral defined by four touching circles meet
at a point, which permits the quadrilateral to be folded so that all of
1ts edges lie on a single line.
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Kl 10. 12,
AL TG g SR PYA b5 S i, & SRVFDU TR A &, AR SRR ATV 547

FATRRX AR I K 77 BOKESR, - DA 3T 8 (R AR $h S5 4 3T RO AR U R KSR N

HRTEER, FFAEITE WL al LAy K KE# oy T4, Fsc b, U 4 B-——fldifch
VIR DY TG ———RT A A S T . @Al 4 S b . Wil 10. 13, 42 A7 YAl
4% a, by e, dy WZPUHIE TS0 C(atb), (b+c), (et d) M C d + ade HIRMIL
KEHRUE (a+ b+ ¢+ d) WXTH . TATHOXFPCR MG, AKSERAED R DULTE: ,
FHSCRUTT (1 4 H0UAH 45 o

i S
i -"'..Inl L'-\'._ = it

Figure 10.13.

For a four-cirele quadrilateral,
the sums of the lengths of
opposite sides are equal.

K1 10.13
AN VYE DU, 0 PO 4 AR A% (1 K

IAE, AETRATRE B R LB AE A AEDYRPYIATE, — AR RN, PSRN E
Wi, KDY F R KA 3 e 2o PIAS P43 SR b Z000E 3K — s, [RIRE, ARt b 25
71 s Gl 2T BEE AT REAAH R A o ARBEATZ MDA R e N IR E A8 1T
BEZIRHAR% 77, 10. 14,

Figure 10.14.

Drop perpendiculars from the
bisector intersections to all four
gides.
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Kl 10.14.
ML 73 A 1R BRI DY A o

BAWEEARLGIR A- FIEA R MK, PSRN AR — N, iy 6 4

HEATEETE. WEREADRPGLE, AP REI N A, |

(A+B)+(C+D)=(A+E+D)+(B+F+C). (10-1)

E=F=0. (10-2)

XK P [ 2 18] (R~ 0 2 A2 U B2 %, AR U, BRI . Bk, AR L
VU BRI A F 2 AR AR, I3 KM A &

HER, R A-DEAEFTEYEa-dN, BAUTGEEAFZARKNREES, 51
e MR IYAIE. 3417 WK 10.15.

Figure 10.15.

Three identical polygons formed by four different circles.

K 10.15.
FH PYANASTR] £y [ P 2L e = AN RN R 22 T

K FHEFR DY TEA HABA R AP ORI A R BAT M S R T B 0 A A i DY AN 94T
ENTEAAFRK KR, XEWE —EE N, o BT 10,16, HRHEIL T K
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Figure 10.16.

fﬂk quadrilateral defined by four touching circles can have a circle
inscribed within it that touches all four sides.

K1 10.16
— NI E S DA s 5 57w AAE I — AN, 90 K& PUAS T3 T

ERARE Z UL WX O R I AR, 1X-5 — DI EAR D) B DY AN T T B8 A A DY 32 DU A T a2
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AR AN DUIL T K B L 4 AT, WNZ IR KRS 4 £ P73k, T30 L 4 k-2
ME—F5E o B LURAT — St rT LAT 8 K ISR (HIEnIRATITE 20, 777
2 AT REIIIEFASE, T RAPEAR R K DUILTE o AT — 4L 5E (M B 57 SR Pk (K00 s 5 R I B B AT
I, WK 10.17 Pios.

’
Four tangent —
points come
logether

Figure 10.17,

Top: for one set of circles, the
four tangenl points come
together.

Bottom: for all other sets of
circles, the tangent points do

A
4 3 N ¥

Four points -~ “- langenl point =
come together not align.
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four tangent points come together: DY) SES]—it .
four points come together: 4 fiER]—i.

tangent point: ¥ 5.

X

Kl 10. 17,
T — Bk, 4 ) saE sk,
JHR: AP AR, DI T,

HNEZEWE, 166 Bl (8 10.11) WML, KWEXMIEIL: KT REHIFBCA HR I
P, & 10.18 s

Figure 10.18.

Waterbomb molecule within a
four-circle rhombus. Note that
the perpendiculars do net hit
the tangent points.
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HHA L ERER 7 AT A AN E UL G - £ 10.19, AT ML T A,

HAZ, TATAT LUAR BT a8 AT A RT 2R 1 23 PR I9TR, - Wik 10.20 s
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A 737 N B ABAEZAT 5 N B 10 20 T RO 5 70 1 IR — N3 W IR 7
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R TSk G N BB A AT 10.11 6 IS Rl BURB AT SR A 0 BR - A
FELE ISk - P B (A& 1) Bef .
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7]

L

Begin with the tour angle biseclors. 2. Draw lines [rom the intersection hack 3. Draw two more lines each from the

Draw lines l'mlln o adjacent langent out totwo dingonally opposite comers, corners making equal pairs of angles at
paints perpendicular to the edges until Lhe two corners.
they meet ar the hisector,

4.

Busect the remaining paper at each of 5. Add a crease connecting two crease 6. Add two creuses emanating from the

the diagonal comers. intersections, intersection and perpendicular to the two

%

creases shown,

Counect the crease intersections with 8. The completed crease pattern, 9. Using these creases, collapse the shape.

the langent paints.

10. Finished arrowhead molecule. Note
that now all four wngent points come
together,

Figure 10.19.

Construetion of the arrowhead molecule.

1.

2.

10.

TFURE 4 D22l A B PIASARSRIN D) s T L 30 2%, ERIMMAT TR 70 2l 2 -
MR T A i 1 [P X T 26
AT 53 S R S P A5 T A A B PSR (K v
XOTAERA AR IR Mk, R .
AN EZE A YTIRITIR R
S INPIANTIR BB SCRN 2 AT R s 7 A
ERS VI RITREE D .
SERERIPTIRAR A
AT, TR,
SERFI T WER, BUERTA Y] ROE Sk
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XIFRAEIRE, WoNPE e, AERIAEXIRR 7 X R 2 08K T BRI RS . I g2
AN AR FR Y 32

\h tangent point

Figure 10.20.

An alternate arrowhead molecule for the guadrilateral shown in
Figure 10.19.

tangent point: ] i
K 10.20
VU751 10.19 Pros i kA8 5 1o

Figure 10.21.
The arrowhead molecule can be
separated along axial creases
into a Waterbomb molecule and
an extra piece that lengthens
one of the puints.

Kl 10.21
Sk 1 RT AT 1R R 20 B N KHE L, 2y PR NN B K B R

Figure 10.22,

Crease pattern and folded form
of the arrowhead molecule in a
four-cirele rhombus.

K1 10.22
I BRI AXAIE X E k5 TAE— RS .
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10.6. s> T

#ik o I AR L R m oy 1, (H2, PR s 10.23, &M 7RI N
FIAR S35~ AT LA 1) 447 — N R T IR AS Bk =) o

WML T TR DA AR DY B DU . (02, oy 1 — MU AES k7>
TR AERANLEH BT NI, Be2 —MaRms-r. fERrs 28
Fedh O B2 B D i R

Figure 10.23.

Crease patterns and folded
example of the gusset molecule.
The folded molecule can have its
flaps oriented to be mirror-
symmetric about either sym-
metry of the underlying palygon.

Kl 10.23.
Pr B P TIRAESRFIAR 7> 7 B B 1 o 3T 8 73 0] AAT B 1) B A B T IR AR A 2 I 1)
R

1. Begin with the four angle bisectors. 2. Connect the two points of intersection 3. Fold the crease you just made to lie
- Draw lines from all four tangent points with a erease. along two of the perpendicnlars; crease
perpendicular ro the edges until the pairs and unfold.

of perpendiculars adjacent to diagonally
OpPOSile COrmers meet.

4. Repeat for the other two perpendiculars. 5, The finished crease pattemn. 6. Collapse on the creases shown,

7. The finished gusser molecule.

Figure 10.24.
Construction method for the pugset molecule,
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Figure 10.25.

Top: crease pattern and folded form of a basic gusset molecule (g5
parallel to axis).
Middle, bottom: two variations with tilted pussets.

K 10.25
TR Prap P B IR — NIRRT (I PAT4D .
LR BASPERICR L
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Figure 10.26.

Crease pattern and folded form of another variant of the
guadrilateral gusset molecule.
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u tangent points

Figure 10.27.

Left: a triangle defined by three circles plus a river.
Middle: crease pattern.

Right: folded molecule with two sets of tangent points,

K 10.27
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e P,
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B, DIWTFIHT IR SR 3P g DU LE 2 A A 0 B 1) DY 120 T A B RRASE A — R 11, BCBEIL AT,
PTIRREL R L T -

\‘I w_“gent pﬂmﬁ
Figure 10.28.

Left: a quadrilateral defined by four circles plus a river between
adjacent edpes,

Middle: crease pattern for a gusset molecule,

Right: folded form with two sets of taneent noints.
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Figure 10.29.

Crease pattern and folded form for the sawhorse molecule,
K 10.29
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1. Fold one edge down o lie 2. Reverse-lold the top comers
along the opposite edge. se that all edges lie along the
bottom edge,

3. inished sawhorse
molecule.

Figure 10.30.

Folding sequence for the sawhorze maolecule,
L. & DU R PLHPTAE
2+ I E, PTG AL P A TR A1V
3y SERCTAERS T
1 10.30 BRI T

Figure 10.31.

The zawhorse molecule does not,
work for most eirclefriver quad
rilaterals because the hinge
creases miss the tangent pointe,

1 10.31
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Figure 10.32.

Left: gusset molecule for a circle/river quadrilateral.

Right: the folded form. Nole that the hinge creases now hit the
tangent points, which are broughl together along the hottom edge of
the folded form.

K1 10.32
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FE— 31701 AR AL FIIR, PRSI S s, Rim, HEL—"ih
.

BRI, HAZ, AR, eI bl &, sdmRETT, WkT70 TR . K
10.33 W T AEMNTRBED THRILA S8 AT A PLAAE S5 -

Figure 10.33.

Six possible valid crease assignments for the hinge creases in a gusset
molecule.
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XHBATITE 28737 P i UL 10.34.

Figure 10.34.

Generic form of molecules.
Top row: rabbit-ear, Waterbomb, and sawhaorse molecules.
Bottom: arrowhead and gusset molecules.

K 10.34.

—RE 1.

AT RHE, KIEFAIFES T
JEFB: 5 Sk

X

KR ATRENES, A0 T BB RSB T & 2, (H IRy 25
W, WERAREZ M, HEIERITRE, Oy BB ITRAL 55454 B 2 1045
FERCE AR 2 O A S Y R s T 1) o A A B TR 4 RS Al A 80, g
Aar, PrR s L AIE E R AR LT Tl X B2

I TERAT IR, 28R, AT N R A TR AR o AR WS, 4 T
TN T B PTG 210 %%, AT B CRAFES . - EAEE XA € --Hl 1 TR

XA,

273



i R BL 0 ) s W T SCAF I BT, SR A b A AR TR 1 BB
B, SEMr, A ECHR A ITIR R T ESTR . AR FT A SEPE EHT AT Justin,  IRSEFE XA
XPRSL T AR 44 K 22 5K

V-M =12 (10-3)

W2 U, AT HRALRE BT BRI, L BRE (M) FadE (V) NBIERT+
2 MARSIESE, IEREZ G & TAEM (22 ) B AIEE ML -2).

W N > FHIREEATL, Sk — s —4ndrE. £ N IPE L sz a 4T
B, XEWEHNLNE (N -2 1) BALXITSH 2 BAJEITFSR LTS N-1 815

.

EAHAMTRAYRE X MNEAR B, IEWMBA AN 731, Fe Fra i 1 3R
B s AL DA AR AR N AR BT . — B0 TR EL 2 50y
LR AT 1) 4% TR 1 R, T B TR I 3 &, T BB IR B TR . 13X
FERIT IR AR — DN, Beile, AT &, Bk —DIH R S -P A & U2 ok
TR ERPTIREG AL, BATIRIE TR . BB, 7ETAE T8l — s s
B 1338 T AZ B R S5 R (5 B LU SO 7 ST MR SR, AEdr & R e, NATAE AR RS B
MR HFTHES R, DL o I8 H o MRE— MR B T S0P AR S, 2 Jk
filh, 5 A A ol P T IR AR A o BT L, JRAEAE 22 A48 T 20 7 I IR AL,
R B

10.9. /N&5

PATIAEAT AT M F KT s — A e R e aL b, ST, KR, #3

RIS o AR I TAE, PRABE . B R4 — A =TT, eft 72

ARk, (HARKEZ.

AR A BRI RO . F iR A LR WA . 10.35 Won T — A=A TT e

274



ifi. AEEWA 6 MU, ZEKIVES ERITIESEI SR, AP A LR
PRI IR AE T R PO, FRAT DS R G AE A R ) B S AU o JRATT AT LU — AR 1 1
Her AR B AR LR, WA TR .

sl Flgure 10.35.

Left: an Orchid.

Right: ils representation as a
stick figure.

¥ 10.35.
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BRI SE A BEAE . X8 S A A TR BE . B, AT R 4Lk 6 A
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Figure 10.36.

']_"he circles and river that correspond to the elements of the stick
figure of the Orchid,

K 10.36 B LA R iDL o I ) 22 A B T R TG 25
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DUER] TAERIE S s BATIATREAE— A BRI 07 N — N IETT R ? il 1S,

(a) BFH bR T A (b) SRR, L RIFER T 3, AT e R 73
PRMERE . WURARE XA VY RARIN, ARAT LAY FRANZIAT P A6 A AT D FBLF [ Pl b IR AL 28 A
i, P R 5 o RS T A IR PR A, Wl 10.37 Bis.

Figure 10.37.
Left: a circlefriver pattern for the Orchid.
Right: the circle pattern with axial creases highlighted.

K 10.37
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A B ARG 1o BSR4 20 T T 6 A>7> 742K 10.38 Pos fsiss

Figure 10.38,
Generie form of the filled-in
crease pattern.

1 10.38.
—BOE AR BRI

Figure 10.39.
Crease pattern and folded base.

K1 10.39
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Figure 10.40.
Crease pattern, base, and folded model of the Orchid.

K1 10.40
PrIRRE, S, A 2qe.

Figure 10.41.
A atick figure of an ant.
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Figure 10.42.

Left: cirele-river pattern for an ant.
Right: pattern with axial creases highlighted.
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XO. AP, G, ZHEM NI B, WK 10.43.

Figure 10.43.

Generic-form crease pattern, base, and folded model of the Ant.
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Figure 10.44,

Generic-form crease pattern, base, and folded madel of the Cockroach.
K 10.44.
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56108, FrLh AT LK S 210 1.

Figure 10.45.

A five-circle base with all five
circles on the edge of the
square yields an axial polygon
with five sides.
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Figure 10.46.

Crease pattern for a five-circle
molecule,

K 10.46
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HRILRYT &, ARTMEBIER S 1 AR TRl %. (BT BB AT o 5
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Figure 10.47.

Three pentagonal circle packings and crease patterns that collapse
them. Slight changes in the arrangement of the circles can make
significant changes in the arrangement of the creases and guaﬂets
Note how the pussets vary among the three patterns,
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= ASBT R AR, R RO LM 2 IR s 210 .

Figure 10.48.

Left: add a circle and expand it until it hits its neighbors. Center:
when the circle touches its neighbors, add axial creases between
touching circles.

Right: fill in the resulting triangles and quadrilaterals with rabhit-
ear and gusset molecules.

K 10.48.

Jes IR AL §ORE, BRI Pl i LRILARE B R, Y R 2 1]
PN R T

e HSPER = AR AR E R 5 PUILTE .

PR —ASB B AT = AN B el B AR = 1 P R AR P A AR bR~ S ] U I — ML
HEELTHROAE=AEE. (FEE 10.48, HITXARIE, FATERS LW AFHRIE I T
AR AR DIANPED o A BB Ak, AT (K 1 R AR BRI T, IR
NZAIRANLIE, BT 00, FAVENE W TS 5 27 T KRR 5 2R

RABARIRAA R, JEH T AR i il Bk —MEA N LZUw. —1E
Wl, TSI, BEEIEM AR 3 N WURESE 3 Ml e, B A=
%, i NI, KRRBAHE . HEA AL MIRERm S A7, WER =AM
FAEELL, AR Z IR KEDRAE N -1 0, it 7. 2kia X
TR A BRI Z L TR B8 e e = AR ML, T R ik,
PR PR R, S (@D 7K A>T B

283



AR 1 1) R A A e Pl e AT AR B R UE ] T T N il 5 N> 4 BB, e iRgn]
s — AN, B RMZABr LT, m25% 3 A2, N- 1. Err ik
NI, BR TR AR N B, HAeEFAROLB ARSI, WO TS
N EROE S I N P RE = SN E S Ub®

MNVREE Gy N B TaT AR S His IR R DU, IR —A> S, S Bo 14k
o EPYA A SARES B o AR GAS I AN oL DA, WU 3, kA A
AL T A bk, EARATRER, fE B OLF, SRIBUAEA R K,
I B EFEASALBAT (AT AN e 2 B2 1

DI, FEIET R Bk 10.49 AT —A> 13 Mk, JFAE 155 1 4 TR ol I A Hb---X £ e S A
BHHTIRRNAM PN = A T . AT — M (RSl BIRAN UL, BN H# T
AR I3 it AN DU AL TE R — A = ST

Figure 10.49,
Left: circle packing for a fifteen-flap base and axial creases.

Right: adding more circles breaks the pentagons into quads and
triangles. e
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Figure 10.50.

Generie-form crease pattern,
filled in with molecules.
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arachnophobe (1354, FEAE LI E AT B I R B — 4.

Figure 10.51.

Crease pattern, base, and folded model of the Eupatorus
gracilicornus.
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Figure 1 1.2.

Schematic of a hypothetical
uniaxial hase for an animal
with four legs, a head, body, and
tail. It's a uniaxial base if it can
be manipulated so that all of Lhe
flaps lie in a plane and all of the
layers are perpendicular to the
plane. The shadow of the bhase
consists entirely of lines,
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E

Figure 11.3.

Left: shadow cast by a Bird Base. The shadows of wrapped flaps are
superimposed.,

Right: base and schematic tree; the shadow is perturbed to
distinguish flaps wrapped around one another.

BT 11.3.
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Figure 1 1.4.

A bookworm wishes to go from
a foreleg Lo the tail along the
base. It can take several
ditferent paths, but the most
direct path is the path that lies
in the plane of projection.
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AR, IEBRARAA R TR AR TT ) ) (IREEAR SR B S K B I TR, A
AR, BRI, FOVERSUERZR). B8, BRI FIEE . £k,
AR T RE HAR N — TG RIHR |, MR sl RS, sliFH a0 bk . il
LI RNRAT R o SRJEAET 3 L AR A A5 T O W S I P I A o AT i g 5 5 3R ) T
B, L, BEESTHIAE) I BT, g s I B e e R SR

leat vertex 4, i
iforeleg) [

leaf vertex Flgl-ll'l.’. 11.5.
{eail) The trail of the bookworm.

leaf vertex (foreleg): Mgl (HiHR)  leaf vertex (tail): Mg (J&)
Kl 11.5
R TEER

XU T AR A SR M R AT AN S, A R BT AT
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REG I, R R  AEARAT P R IR A BE B AE 3 UK T A T B 2 Y 2 2 )
(10 R R PR i o

I 2% B A R (B, A Rt Je 0 8 10 D P P 0 R B A [ DRI, A I T A )
Ty R 2 2 2 DAy R IR P A 2 T R 8 R4 6, A B PR Al

i —, P1
. i
e ¢ E ’ :
e ¥
o 'M"‘\_.h.. 5 Fas
i3 ‘\-.\“ __,.-"
Tt e
LE -ﬂ"“m\{.\-.'
~
P2
P2
Figure | [.6.
A straight path on the square maps to a path in the base that may
have uphill and downhill components.
Kl 11.6

—ME) g EELBARE R AN, A BRI, TREALA AR

RE A SRR AR A IS AT NS I (KISt R BT P s TOBLAEIXFOIR DL 6205 AT A
] e AR NT S J5UR, ARG RS Y SO, B TR S R BRI o At i
U ERARBEAE) M Ll s A L PR — 2 s RO FR P45 R T A T - - IR T A2 1) 25 F
T AT ] PR A AT X B 0 A DR K B 8 AT L (89 2 ) PR 1 D e R O, IS 4 30
PRUE— IR A AR AL R — DA T T ) 3.

KA T ARRENE, efHFREA, Br2AR, Priiftae, tia2 b, e
e S ENTR U FARES: , JATTE RESR B — NI RAR AL e (105 (AR At AR R 4K,
Rl SEAKEH.  REEECAE T, JATRNE TR J5VE (GRARZ TR i P
AEHD:
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S S A S TREP, = 1, 2, N B [0 p BP0
PRI, I ;L RIPT PR P, KB A p G, HIEAE 1
W, EET 0, [0, 1], u, =[0,1], - WATRBERATE, A, JCRAIBY
HBURAALR T, 4 L4 | | =), 08— MET. Jdh, (EBMERLL, P2 5

[IAi’e: 2

HARZHE B AIE N T AT R B CURAT LA 2 —NES I HIRERD, I gk e .
P B URBAT, WERIATRENS $K B AN 1E 5T A D0 b A Ao ;A 2 i) 8 B 2 K B/ AR
s BRI AN RS A T A PR I AR R TR AR, T LR AR S
N HE A PR T A

PRk, i, & 110 BRI R 6 A, A 15 B RTATREXS ATHHLG . T T A S5 AT
WIS E & 2 DML, PRI, B3 EXPN A A N E b 2 SRS T . [F]
FE, EPAFHRA B S D, BORZIHTAE 3 AN, SRR I TN A R D AE)

BRI A D 3 R AIBER A Sz A, TTREXS LA 13 X .

T2 S IR, P TR T AR 2, A T AR B, A7 — AR M
Sl HFAATEGH, —ANAF BRI LT 1.7 FoRior b, i
AP AR A 9121 + SV1T9V65) ~ 374600 TEMERRT, FAE N
PEBAE TRAGE, T GHR&ZR) Jhs LR,

L H Figure 11.7.

Node pattern that satisfies the
tree theorem for the six-legged
D tree.
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K117
AR, AT 6 AR e B

ROE B M, e, — MNTRBEAAEAE, HEIFRAT VR BRATIXA BT TE DT
SEpp L. et T — AR R, He. BE B, TR O TS A B ) S
fdern. AL b, JATar LA A LAl B RAE T A D g ?

6 P S IR P T A U6 FFLET 1O B KT R TR I 2
OB o AERE RN T (P20, BT DA — BN T 1 2 1 e Tl D
AN Y b (RPN TSI ST I . AR AN, R P
2R PR, SRR AR K RER KA. fE R SR SR E (1, A X B A
[y 8 KR o SI2B—BAEACFRE R Fh RS2 100 9 T 4 0 5 8 0 40 41 B
AT 5, — | CERSEERD. AR P RS A T T RO S B 2 T B

JEE EB IET 2 SCAR BT TR AR AR PR TE i o

FEFEM, P REEPES, A5 T 2 R FR B 2 (Y ME SR AR AE B AL, AR I
WAE] S AR AR O — AN, EBGE I B, ISy, BATEA D EERLER:

TR 22 18] AR AT T SRR A B A ) M, AE BRI SAT E

THERAE B A EMIBGEHLA T 5 TR S (BB AR I A AR TKAE L 2 T EERR BN 5 o )3
Yo H TR TE I R SO T B R AR ARAE T, T NIRRT S IXRUE
IEAENEEI A, b, BRI 2R A DOL S AT 2R 2R ., T
A RITIR; A B BRI 17030 G, X LS R AL Z504H 17 AHH o

P CABLAESRAN AT 3R N SRR A o JATISNIE, (B I b, 6B AR 34 o 1%
S BOREAI 3RS i, JRATTHNE, 78] 35 B i A 17 A RE AR 42

FRATT T AR i 3R 2 B R AT IR AR, RIS — 2Dl A, 70 5279 Rl AESBIE] BRI AR TR
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B L TR, SRR L 0 B A s A il i A . R, kAT
A LA B REAN ST IR B RN S K v BATTRE IR 23 SR T

WA MR B R THRAT B S — AT, BRTERE G, AR, da 5 SR
SEHOEK, HIAILBIPTIRAE, BATAT LA AT IR — T A B R RS 70 ST B AR 12
PTG R DRI, AT S I S AT AT TR I B A i 2F . 721 11.8 1,
FAIPTAT IR, Ry Loy SCHUR X IEIAE, JF8n 1TIARR I T, 753 1
T RBE R IR AR, I, B OU R, 20 S0 AT RE H BUAE 22 NS BRI B A o

E F
A s o
'-Lx"I-.._\_\_ = Sl : ;__,.r"_"
* | sl e il
) F : R R
b .-'/ % .-
1 I LpisemeaBinil e
B i e
: “ /B Fon s
! i \\ ;s
A - i . x i el
e : i e T Figure 11.8.
/\ 3 Rl T \'\ Left: tree with all nodes
G I H " e ATl :: u lettered,
“""---;EL G -JJ:'.}.-,};'.’" Hight: crease pattern _with leaf
5] = e it it st vertices, branch vertices, and
D active paths.

Kl 11.8
Jes BT R TR
A PrIREH IO, o SR, BUREAR.

XM RMEAR TR, BAIABRUE) &I, B s 2 [ k12 G FE,
E M F, F A HMAGEKKIERAE

1.3,

FEF 11.8 Pros sk, B4 PREPALKE, ERXALEN A, |89 Eaitk
A& Yo o 7GRN A ALIETT TR, FAT5IN T FA T BB, 1AL
FEAE] b, XN AN AAE R RO B . JRATTAT U — AN AL IE T TR 11.8 TR A
3 WERIRAIERE AP R %= 0.267 K, haidid, AW LK RERA, M2+
A~ 0.267 MIELEAET TR, A RATLLIE b 52 BN AN BRI A 320 FRATTIKIE % A1
ARy e ABEIAL TR AR, NI I, I T A DA 2000 A2 AN 48 5
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(11=1)

vy

m—ujim%
FEBIER 5o 1 Ko FRATTRPI B AT 45 38 IO R AR I Tl S 2 AF T R4
?

e,
ey
Figure 11.9.
What is the T'(‘lt’ttlllllqjllp hetween the size of the aquare and the cale
of the tree graph

Kl 11.9
2 T3 Z A FR R /N F PR R £ G

FEIXA T3 2, BUREIR R 1A AR AT IR (1 R, IR b By A i s 8wy LA
RN MACREIE: 455E W, B, ACIBEIRER, mA R AR
M52 I EREIE: (a) BRARIAIERRIBAL, M (b)) Py THa AR S AR R 15

DR BB AR A BT TR, SRl )

TR )=
HAERIR B X E M T, N S

B, AU # R A CIAER] 11.8 i3]
NI — e M E B IIIHAAE T, el et BEAE
i

‘EA AR,

W22 T R BRI, -2

BRI BRI 1.8 O R =B AT RUR AN S — MR A TE A 1. ) REA R 2
I Yt gl AN, I, EHRR MR

1.4,
RETBWIATE) o IR—
A
TR, X5 #W SIS AL,
B, SHBRIE 8, EoR BB AN PTRB R AS 45 IR B P il 214
A7 LAER) o, BRI, XM TE T
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Wo T3 LRREAS Z2 1 TEXE N BEIEATR 53 W RARE] T 5 AT AT 3 50 22 340 1) -
TARL N IR X JRIE SR B A B e B B S B Lty B, U (10—
Ire —ASTIHEREBAR A 0. B, 1B 11.10 S T AT S BEREAN R 2 BE AR 1Y
MTrHrZag. EES, dT MR MAEL AT, 12 A Z R 208
M= MIBIRE I M, o b, XFEEOEE) T b 27 5,

— AT T T T A 2 (0 1) 2 TR RO, R AN 2 LA LR, X1
ANl I IE B AEATITRAE, BHREMRER S — 2SS — R A
PR A Z IR E RIS . AERNE, JRATERAT tifil i 2 30784 B AR,
IEAE AR AL AN IEAC . A, HIATHER 1, BATRBL, BIAM L, wr Ll
RLERAE I D) S HERAT o

ERAIKRE B B AL P — ). 8 N TR RS, LU BRI A,
Forpr, AHIXAGST BIUMERE , X0 DU — MR T B R L%, e — B
o, (U7 RGN T AR 14 ) AT T AT — AN AH Y. 14 [ P o b e e s AR
AT, IR XFE, AT RS 1 A AN & AT LU B LS00 11.8 ki
JRAE, Wil 11.11 Jos.
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E F
G H
B

Figure 11.10. C

The four axial polygons for the

six-legged base and the sub- G/N\H

trees corresponding tv each

subbase. D

Kl 11.10

DU AN BRI A AN 5B BT 2R 2 3008

Figure 1 1.11.

The pattern of leaf vertices and
axial paths with circles and
rivers from the corresponding
bage.

Bl 11.11
I TS A 125 T S0 A L 1l ) A A5
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B 1. Wl U1ay, BRATAE B R T AERTI Y, R ST, d
[ BR A, XA SO R SiTAt, RIS M R R AR R B R A N 210,
A BB KB AN 2B K SCE 55 o Rk, 70 TR, 415 2--- S B0 =10
O, KKEH, ik, 08 M3 CHIILE) —-RIXLeE %, FEf R 2PN .

REFTELE BINE 11.12 FHA 0, ANEE, RSO HAT R R AT, G T TS
XL 5% i, SRECS ENTZ M 232, Wk 1142 Fros iy P15 s i sl i i
Do QAR PASTT KA 7 K0 5 70 3 3T IRAR S a A1 b, A ABATT - T AR 2 T A 8
FAF P&

a, —u,|=mia+b) (11-2)

Figure 11.12.
Left: a tree with two leaf nodes,
Right: use of nonoverlapping cireles to represent the path condition.

Kl 11.12
Je: AT R T
Aie AL R R AR B AR 251

D R B AT A 5 B AR ma i CBR IR B B A AR 4% 1 mb (975 52 B,
WERAR AL, HICENADNRIAES, DR, AR,

[RIAE, A SR P AN 715 R A 1113 23R 2 AL, FATIR T LAREZ AN JL T4
NI 8 BE LB Cea o] — BRI RT3~ m), - AR IR AR 2
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Figure 11.13.
Left: a tree with two leaf nodes and two branch nodes.
Ripght: use of circles and rivers to represent the path condition.

Kl 11.13
Je s AP RS20 S R
A BATRARARK AR I 551

FEAATFE AR S Bt — TR R A% (0 5 R A 58 5 (K 7 i oAt A8,
AR AL ? FHRHA BARKLIT S, 5 visualizable, bl — A NS — B
Do AHTTREA A B IOUME, AATRT AR, R IR, JFESE. T R IR AR i
THRIZEPUEN] T IEEE — S U NSO R T A R (HR, R EAT ARSI Efl X 2
PR FFOAEFL A BT e T2 — M IR, LLA S BT RET AR,
M AR AR B TR RIAEAR Y. (153 Bl CR/BGRTIE ) R A T2 45 4 o

1.5, tHES T

FERT 73§ — 5, A TR SRR AT, 707 AR T2 75 B AR 2 1) 485 o
AR )2 R AR 70 7 AR R B (R I D, AEIL A eons I OBk

X

EMBAFTERIN, D=0 T, RED T, B =DEER T ME A, Bk
ERIAT 3 D R =N, KRR AN F 2 S R

WERAREIT BRI Z I, AT LR B 2 R A G- U E A - P e —
FHML, HBIPA = ADOES] . WRIRRBE T E IR E, 1A ER =M
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TR RIS AL B 2 30 WERP A, Pl p-IIEAASIER A, B M1 C Al p Ak
PREVAEAR T I3 ZARAS, AR5 P Hh i) A0 24 5

_pylo+e)+plc+al+pla+b)
HNa +b +¢)

P:

_Puls—a)+ps(s —b)+p.(s —c)

s (11-3)

Figure | 1.14.
Generic-form crease pattern, folded form, and tree graph for a rabbit-
epar molecule,

Kl 11.14
MG, B W RESTE.

Horb s REMIEHIBRK . WatEil, 7510 giag nihr B2 0 1) = AR 1 A2 ,
5 X AT PR A A T PR AR £ RO ASCREA S 9%

RAT AT AW, ZAZMIGH—T7 AR MRIRINIER ? X ATREARE, Flin, H=MIEK
PIIL—UE T AR ITAE, EK] 1.8 = ATBHERX AR o PR ATAT AN TR T
PRE UK T84 TR/ MO BAR IR, — U3, —AR MBI AR Mol K, 2
—BINE R, AR KR SEIEfE, JARMERE B g, DERIX L.
B 11.15 o THRBARREEZ N, 7 BC A KK

R =M EAT S 5 TR AVEER I BR A, AR, A3 2 3d 2 ) i 35t
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Figure 1 1.15.

Left: crease pattern for a
triangle when side BC is not an
active path.

Right: resulting subbase.

Kl 11.15
Je: AN ZARITREGN U7 BC 2 A2 — MR IE
i 3SR T

TR, BATNZ 2 — D =M CATPIIN b T2 S0 sl iR B — A
AT B, B 11.8 PRI ANA TR RN AT = A, RN,
G U330 K7 DR S o IR DU I T P A (5 LR =41 A TR
AAAE e BA IR AT M S B2 T3 AT IR R 2 5, (B B BRATT A — ANl — A SR
IR, BRI EE BB IRAL IR 2 S i g A LA, P17 B4R 5

11.6. WiLjE
IEFRATIFE BB B0, A PRI 7 ARG FE R U %, JFHS
B VYL TERIFFL TN o TP ST W PN DU 0, A 11,16 Frosdmdh AN KA 1

Waterbomb molecule sawhorse molecule susser molecule

Figure 1 1.16.

The two topologically distinet four-leafinode trees and the simple
molecules that can be used Lo fold them.
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Kl 11.16.
P AN AN TR R4 0 DY -5 R A ] - B Al AT g 201

AR I A I B DY AN SE . AIURE R N X =AM R 5, w @i
KK, XE, FRIIIr 1. DU AT DUR AT —FhEE T i TARSERIESA, 400 b ity
(e) MFRIFRSEMIMIRTEIL . To1R IR 2T K ESRAAIFE 77 0] LA s+ 3 1 1y
RGO R BT A THRATATAT DB RO A2 — K DY R s b B i I H A e s

Wo

fE b5, R T i@ s 7 idr, EXE, ReEMIEER. HE B psm
VUiLi% ABCD 1 11.17, A4 —ASSE/NFIDYLTE A BT 2~ AT DU B ISR a6 1 N, (ELER
B oh 1 CEDSUT I h AMEMREE ). FonBrfaem A, BA CHrfidE, M D. M
DU T AL S DL TE RPN . ARZEIIAZ SO A Ay N AR AB A,

B, &M BRI AB %, 5.

Figure 11.17.

Construction of the gusset quad
for a quadrilateral ABCD. Inset
the quadrilateral a distance h;
then drop perpendiculars from
the new corners to the original
sides.

Lo s R itte 1y

Kl 11.17
B MY ABCD DU AT BEIKDD B h (1, SRJ5 TR, HOBT A& T 42 R Y
PATHT -

X

DUETRAI 5 EEAP BT — LU o k], AT AR LA B9 50 C — DRI 2 AT
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MBI R D MR . AERZHEUFLT LRSI , A—DEEK oM

AN T3 REARE (R R g 56 2

Al +A'C' + CCy =1, or (11-4)

BB, + BD + DD, = Iy, (11-5)

AV B AT RN TR (11-4). XF gk A'CRIZY, Wik 11.18 Pos i WAL YA IE
RN =S o BB = MIBHI P 2 A8 s, JFIPFARAT BYAI D " CHZRES —

ANTTREGE TR RTT 58, s T P A DU S T ARG ThT R 219 73 2 A8 mi i APFI C o)

Figure 11.18.
On the inner guadrilateral,
eonstruct the bisectors of cach
triangle to find points B” and

6 4

Kl 11.18.
FEAERIYIANE, = fIERE R > 2 AR 5 BPREIFI D " .

FERLA, B'IE, CHY, A1 D AR T B2 DU 5 1 ) 58 B R AR o

Figure 11.19.
Dirop perpendiculars from the
new vertices B” and D",

Kl 11.19
EFT TS R FFdEZ B"/ID "
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PRAT LRI AE DY #7% FREE B A AR RS T S ER B h BT RS, e M A T e
FEIE =4 I P ACK 8 SORME R h REAESR 14 T4 H

WERPRMEDR T DRI, RSB 2SI A S A, B2K, CHY, JFHUZE D
RUPTH R RIS IRISOL T, AR R NI TR R FIAROA TR AR A R A A
o1 (1 4D BURSTRINE (1 fD. Bre ity v, sk, AEMYILE— B 1.

T =M RE TR T BT, AR AT LR SART  = MDA TE A B, LIRSS
SEREI LR 22 R IR S BEATAE IO AR 50 18] 11.20 SR T 6 AR x4/ SR ORI H it
PRAERIEG . VR AT DR D) MG UE DI F R (2 2 AT & 8 10T R IEW kAT LUE 2,
IR BOEHLII AR, DR SRR E 1K .

D

Figure 11.20.

Full erease pattern (generic form) and six-legged base.
Kl 11.20
APUBELS GRHER) 16 4MRIF LA .

1.7, = 2AE
B 208 DT ? IR RAE b B, FATRT LLyd b B A B A
TR BT RN N2 M S K el =4 (e AL A2 L. 1 e

AN L o
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IEBATCL AR B, BAMEML. — T30, IR 5 Mkt A& T A
BV UAS AT RER Tur W Rl iOR AR FRAT AR S i B, B A R [ S A
MR — o XAEAFE RN 23008, WL 11.21.

SR, BA1ST T EZ R Z LM R T A2 10 KAAT, B2 A T
=4 (EEEZ AR5

Figure 1 1.21. C
Left: tree for a base with five
equal flaps.

Right: pattern of leal vertices
and active paths corresponding 8]
to this tree,

Kl 11.21
Jeo WE APPSR, A TR SRR AR B A A

A 1 Bl A AR S T B AN B . AERE AR 2 AT S B R I — A B i 1
T R PR MBS A AN A A A 2 A 2 2 = AN LAl Y 50 el 1 AR AR5 Al A1
). HA AR MR, BATE & A B AN ek e R, JFER 11.22, REM
TR 13Ab

Figure 1 1.22.

Adding another flap to the baze is equivalent to adding a new edge
tand leaf node) to the tree.

Left: the modified tree,

Middle: the new circle pattern.

Right: the crease pattern with molecules in place.
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11.22

TGS — IRESEHAR = 480 — SR g CRIEY 1D 208 .
Je: AETUE I

e OB R

Aie AEMTT 57 TR,

FEMZ AT, DU RGLRIFR, BATREMS SR 11 7 Bt FLAh DY APl (sRaAn i, 22X 4
HARATAE) o BAE RSO N, R RAREN . XA LU SNEE TS A, H3RA]
A AR T, AT A A EE L (20 PRI, BT AIRATR LAAE
REEOUN, A B R, A A I = A AT =

M Be R, AT AT A 7> ) =ML . fin, fEK 11.23 MYiLE ABGE 48,
ERIATIN 57— AL GRS T — NG m F AEMED, 1=K,
FATPUILTERN 73 B A = TETT I - A — e AT I R A Ui e o 31X —
BERERE RS T X5, JKIEKIZ B N IRAR WUILTE, X fe N A A AT 24t DY 73 A LA DU 34
B

Figure [1.23.

Left: adding a circle to the
guadrilateral subdivides it,
leaving a new quadrilateral.
Right: subdividing the new
quadrilateral still leaves a
smaller quad.

11.23.
Je: AN EKAEA e, BN AR .
A AEBI YA U5 /Y

A—FI7E, AHR, AN A R JATAT LA Iy 434 — B 10— N 0 1 0
TN — AP LGP G BH SN e DUER 4 A B B OB TR A AR R,

BLA, DU BLAT (AT 10 23 S0 B IR B
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H 4 NEHBE, X2RN, FTCAR RGP B EME, BT BEAES ), FH5E
UERH, AT LA IR 1T 43 5215 A, BAWIANIL, RIS G — MBI TR,
HREE T BB A5, ORI 11.24 F111.25,

KPR T S 3 YA = AL, AE R DU, AR DY AT LA RIFE 0 20
FARXA L P AR o T S AR B A TR AR S, AR AT SR AR T
LIRS A = F B, TRADA AT BLS R B 2 e ) 1. —PrRELE, SIS
TRREER, gl T, S

Figure 1 1.24.

Lefl: a stub added to node A's edge that satisfies four path equalities.
Middle: active (axial) paths.
Right: full crease pattern.

Kl 11.24

Zi: A AFARESINET /LA B Wil 4 Bt
Hla: WOE Chlii) BAE.

Ais APTIRAR

Figure 1 1.25.

Left: a second solutlion, adding the stub to node G's edge.
Middle: active (axial) paths.
Right: full crease pattern.
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K 11.25

Fer AR R, IRIAEAR Y AL G IS
s s Chllieg) BAR.

i EPTRE

A NABRMYAE 2 MF KR QRS ARG L 7. BFHE 11.26 MWL
o ML LEYTIR, A7 T BERAL AR Sk 7 1 AT AS DU I 1

AAARTAR, W AE—/MER, 23R R AT B ISR 30 IS5 T S 3
Mo, I AR LTS ), AT DA AR DY SRR ST B A ML A A 1
KRG MY

' Figure |1.26.
2 £fl: a stub-divided quadrilateral.

. Middle: one version of the arrowhead molecule.
| Right: another arrowhead molecule.

K 11.26.
fie —ANMES, AMNAE. e —REER T IRA. A SAEER S T

Figure [ 1.27.

The crease pattern from a
stubbed gquadrilateral can be
used to fold the quadrilateral
into an analog of the Bird Base.
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Kl 11.27.
A5 RIS IR MAF AR DY 32 T A AR 8 Al AU S5 DY 5

55 By B RS S i DU B — E E S B &S 2 500 T, (1 Husimi, A1
Ui 511245 1 48 B IR DL o

11.8. ks> 1

PR B — AN ZIUTE ] 3 =R T T g o, —MIERIY 2 75k T /245 s e bh
BN A AT TR S WERIRATA 2 S AARDYIL I, BATR USRI — VIR =M, 4
TEI T IEME— AT R, IEAVFZ AT RER 70 1, e B T s 2 1A
M1 o EIEORIIHTIY R AN 2 AN 5 B RE HURE G TR = e 2 T B R 5 DL
G IX 7 MR B it oy 1o Sk b, AE AN SR> TR 2 T AR AT DL . AEASTY
IR T — MERBZ IR R T 71 .

LW AL — A IR E B, B, SRR PN 0 22 00 2 e B KT B S T E _E KA
I BRI B 0 TF o IR BATTIEAE S RSN — (1l i) 23078, BATHNE, AHHARIKTI
R AR, BT — AR H R MR (R — MR I A N 22 I R 70D

PR T — MBONTIEE 85 h 1% TR A0 W1 11.28 B R 2 TR 00T AR K
M A AL, IS AT TR TIERA A 0,... ZETRAT N IR DU i .

B SE AN TILEEE 3 V& SUNANE SUBI AT CE Subl AINE I

polvgon

reduced palyson

Figure | 1.28.

A reduced polygon is inset a
distance k& inside an axial
polygon. The inset corners lie on
the anple bisectors (dotted
lines) emanating from ecach
COrTIET,

Polygon: £141J¢  reduced polygon: J#/b>Z il
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Kl 11.28
1 98> 2 IR 2 10T N IR AR B h 1o BMAE MV I M BP0 2 Ol hREA

v

R, A R ERERA, RIS AP & TE. e R% R 2L 5B
HEgTNE . AET B INIEAE_E, > 2B R e S AEXUS 3R R KL, IR 210
HAE— AL B CHLITAER o (U, X9 2 30 T (A KRB AR il 1) 2230 T 1)
T = EL AP ey O BE . BRI 1O R AE L 11,29,

RATE N, BN THALABI N, A — A, Wi R0, A, KRR
SRR P T ISR LA, BT AT A A, R TN T2 ) B e 2 24
B K

A-A,

< miy, (11-6)

Figure 1 1.29.

The reduced polygon in the
folded form corresponds to the
ariginal polygon cut by a plane
a distance h above the original
plane of projection.

Kl 11.29
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A :

r| ? . =
Al=2ml. (11-7)

Hoop 1 R MR BRI T
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I =1, —hicote, +cotex)), (11=8)

e A2 AR RE | AARAS I — 1. 3R (11-7) B — 0B g phadib 21008
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Figure 11.30.

Left: two corners are inset to the same point, which is the intersection
of the angle bisectors

Hight: two nonadjacent corners inset to the point where the reduced
path between the insel corners becomes active,
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Figure 11.31,
Left: five-flap tree,

D Right: universal molecule con-
struction crease pattern (ge
neric form),
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Figure 11.32.

Crease patterns and folded forms for three different molecular
solutions to the five-flap pentagon.

Left: stub plus gusset quad.

Middle: two stubs,

Right: universal molecule,
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Figure | 1.33.
The string-of-beads method. The tree is turned into a closed polvpon,
which is then inflated inside a square with straightl lines between
the leaf nodes. The result is a large polygon inside the square that is
subsequently collapsed into the base.
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Figure 1 1.34.

Universal molecule for the
polygon shown in Figure 11.33.
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Figure 11.35.

Crease pattern, base, and folded model of the Seorpion,
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_’ease pattern, base, and folded model of the Flying Grasshopper.,
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Figure 11.37.
Crease pattern, base, and folded model of the Alamo Stallion.
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Box Pleating
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Figure 12.2,

Crease patterns of the Bird and Frog Bases, illustrating the radial
pattern of creases,
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Mooser’s Train Crease Pattern & Order of Attack

Figure 12.3.
Folding instructions for Mooser’s Train.

PRI K AL o e Bt iy 2

Worked out by . K. McLain,
March 20, 1967
Hindman, KY 415822

Beapin with {2) x (1) square,
Divide (2) into 32 squares.
Divide (1) into 16 squares.
Remaove 4 syuarcs the long way,
You now have 32 x 12 squares.

Min. fold under | square the long way
om cach side.

Now make the crease patiern as
indicated. Each box car requires 10
squares long and 12 squares wide, The
locomotive requires 12 x 12,

Now mould the model much as you
would clay,

Several things must give at once so
that & firm crease pattern without
enlraneous creases is helpful. Be putient
& zentle.
When moulding is
completed, syuash & parcally
petal fold the wheels & turm
under the end points a little,

(Make catcher with A & A')
Dent inwards the platform hetween
cars, lock the end of the last car by
valley folding inwards the platform
part, Jouk the underside by folding
inward the extra material between &
hehind the wheels,

Bend the locomotive’s snout upwards,
penetrate (with a cut) it inwards inlo
the boiler & bring it hack curwards
{with another cut) (and a valley fold)
as a smoke stack, If you succeed, you
el the prize for dilipence! T'1 tuke
one 100! This surely is a clever model
& points the way 1o future 3D origami.

Perhaps the crease pattern conld be
scratched onto paper (making valley
fulds only on both sides of the paper)
with a knife denting bt not cutting
through,

e O s e i T =

s
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Figure 12.4.
Raymond K. McLain’s original instructions for Mooser's Train.
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Figure 12.5.

Left: the crease pattern for a Frog Base. Suppose we move the central
vertex upward.

Right: the new flat-fuldable crease pattern, Note that every other
interior vertex has also moved.
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B LIRS F SIIAL e T B8] 12,6 4l O FIXS A ERTT Il BRI R LA 2 g S H 5 0K

an

#

R MR QISR CARATIT B IR R E TR Irf, e il T
. PRI (R a— MRS . AT OL T, 318 e s L RAR T se ke,

AR, AR I SEAETH

®if b, BAVERZXRE—ANAWMEFHE, HEIRMBEE I —MERNES. &
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T —RAI Lt A

o —NHAHIEI (AIRD,

o AR = 4Er e,
o 4 (mTAH),

® i N =4 IR AL,
® fr LB R AN .

TR ) I AN = 4E AT S B A PR & 2 Sl I 5 1 R IR AR R el B 2, sk,
ForpB o2 WA 2K o G R IRAIERE FARSE -, TAIRR R, WT%e, 5%, IR EAbs
- WA X PO TARRK T, BAVZ T 32— ] AT @A IFE, BATTR] LU LR
ZIa) xR (it S M IR R KBS, W 12.7 Pios
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1. Begin with a square. Fold 2. Fold the four corners to the 3, Rotute the paper /8 turm 4. Fold the sides in 10 the
and unfold along the diagonals. cenler of the paper. clockwise, center line.

5. Mountain-fold the top half 6. Fold ame flap up 1o the top 7. Pull the corners ot to the
ol the madel hehind, edpe in front, repeat behind, sides us far as possible amd
flatten the model.

8. I'ull the raw corners out 9. Fold the corners in to the 1. Fold the top comer down;
completely in front and behind. cenler on existing creases, fold the resulting flap down
Repeat behind. aguin, Kepeat behind.

11. Grasp the rwo white flaps
and pull them in opposite
directions, opening out the
maodel

12, Finished Box

Figure 12.8.

Folding sequence for the traditional box.

1 HA—ANIEG . MBI ALk,
2. BN, EAGREH L.

3. JTREEAR 1/ 8 N E eSS .

4. PrEP g,
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5. W B WAL 5 10—,

6. T BRBIRTHIA) Liag; B RS

7. A XU R AR

8. HrIRURIAVE, SEAAERTHIA ST .

9. MEMIIRTLIA KM, BEEG.

10~ A BRI BT AR B R R, ERE .

1. IR P IR T S (07 Bz, 3TTF Tz,
12, JE A o

Kl 12.6

P& P IR .

Figure 12.7.
Correspondence between the
parts of the folded model and

the crease paltern.

Kl 12.7
fe P2 IR B A R 2 AR AT IR 2

R BATH AL A G IR, BATEBIRE, IR T 230, AR . eI T

PRI ff1d CXRRAE R TR IR D) AR T2 CELHAl L858 WIS

M1 22 Afh e CAabHAER L.
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TR, FERXAS YRR, AR 28 DML AR 47 B 4 10 A A R T 2 (8] 9 3 -~ 90 °,
1M 53— L P AE ST B .

FERRAT BT KT R 12.8 R W], FRATAG 2 i Bk, Fse b, JATAT LI
B AART RN A 3 x 2 HIEMFRIEAR, Wil 12.9 L MtE .

HAR— 3 x 2 AB N A 2 AR R AR (B /DA WD F1100-104 Eob—ANIE T TR 1
XFR, B MR E TIERE AR, EOYARTKIA 55 X7 — S e G 2 A 5 1)
Ao FATEEA ERTLON 3x 2 HOBHFEHIF —A 87, W 12.10 Jros. HERETE, %
=S IEEE FUNIR NS

Figure 12.8.
Crease pattern for the box with
features laheled,

Rcart: %= handle---side: J74bE! base: Ftih front: I
K 12.8
PR AN S hRid DO REHE
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Figure 11.9,

A3 x 2 rectangle {dotted line) encloses all the important clements of
the model.

Kl 12.9
—AN3x 2B RZD WHI Tz T EE K.
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1. Begin with a 3 = 2 rectangle,
Fold and wafold in thirds,

4. Bring the botom edge to the vertical crease line,
and unfold. crease, and unfold. Kepeat on the right, and in twa

places up top,

5. Fold the sides up so that they 6. Fold the raw edges of each side toward
st strmight up. exch other, lifting up the front and rear
edpes at the same Hme.

T, Fold the sides down, & Fimshedl B,

Figure 12.10.

Folding sequence for the traditional box from a rectangle.
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I, HEA D32 KIGBABMEIFN =02 .

2. &\ b E AR .

3. W -AUFBITIREIETT .

4. CRBGLNEFWL, YR, JRIF. EEMBCR], RPN T B2 T .
5. XIjHfrdsdk, fifbiluhieEsk BTt

6 FrBEEXX T RS RROOCE, R T AE ] B R F A AN S FR A 4 .

T R M &

8. HAHHES

€ 12.10.

o, N MEGRFEIEHE.

AR AR G, AR Lo e T A A R, TR, B SRR,
ER A S NAAMA S, et R W LI S LA TR N 10 AT RE R AR A 4

B ANRAGIRT A, APIRINETT T & AR WEREER LR 1-6 1 &,
HAESS 7 20, IG5y TR HiLZk, R38R, HIgA AR, aiinlEl 12.11
B

7. Wirap the raw cdges to the 8. Fold the side [aps down. 9. Finished Box,
inside, lurning valley folds inta
mountaan folds and vice versa.

Figure 12.11.

A dilTerent finish for the 3 = 2 box.
8. JRIABEINE, LR, RZIFRBITE.
9. BB K.
10, JEAHAE o
Kl 12.11
K 3 x 2 ARG .
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FERG T PRI AT AN AR BE . 28—, R TAN, fEss —, MAIEt. (Hidf
—ANEEERDCO . 7R MBI, RSO R G T A T R oK. FRATT
R XA B

K, BATAT AL E LG BATATDEEE LK, B, oG, sidEm 3 MG, &
ATTRT ) FA I SRR (BRI X 5 R ) o AIRAZAR A AR B, BRATT AT LAy 54
e, wlE 1212 fros.

Hif TARAREM R, AT Z 0 —Morik, BB ATRZER T 50% K], B2
SOEBUAE o IX Bl MEA TG B R U AE BRI A 0 S 2 1S, BfiTf2ie, Wl
12.13 P

FEIX i b, PrARAEIRE AR GRS Prdlt—Fird 2R, TAZDIRIAT R 30!
WA A FTAR? e i 3T 4%, FATREAT AN — ST BRADIER 7 AR (H/2X
i, FATES 6 % 7 mA A B WREHE —MHEMRIEIE 1213 4bJ7, )5 &
THE, IREGETRE LT IAURM AR AR, i IS, BRI, &
20 HOAE IR, JATRT LA St g sl —ANB N, IS AT, — S se 8ok it
Wk 1214 s S /g .

1. To make the box |u||ur=|_ slredch 2, Like ths,
the paper apart

Figure 12.12.

Stretching the box to make it longer.
1. AT, RIS TIT.
2. BIXHE.
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Kl 12.12
R T B, AL AN TA] o

1. To make the box longer, cut it 2. Spread the halves apart ... 3. And sen a section 1o lengthen
in half ... the box.

4. Join the cut edges .. 5. And vaila! A longer box.

Figure 12.13.
Lengthening the hox by cutting and inserting more paper.

I iR, BT

2. HAGEATF. [

3v AT EKAE,

4. ML, ..

5. FBE! BKMIHE, Bl 12130 ECHIRFN A ARIK ) T P

b2 ol
1. The unfolded cut-and-taped mode] is a 2. Sa the model conld be folded by starting
flat sheet of paper with an uncut sheet af the sume size.

Figure [2.14.

The unfolded model, and an uncut sheet that can be used to fold the
longer box.
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1. FBBIYIRR AR — KPR

2. XFERIBIAIRT AT, S5 AR/ MR DIE R TFA.
Kl 12.14.

Prafiny, DLARETIE R, W T4 & i (a7 e

PR, @3 rl R RN 2 13, TR . BATeZe TERILES], 8RR ITT a6 AT
—AN 3 x 2 (HEEM, 6 x 4) FE, BATMAEIEAEMTN 31, < 2 (BEEMI, 7 x 4)
MR . (HACRIRN— NI & e o — L FELf

MNTATRETTARTRSE, 1%k ] GG A, ARKE AR — 5, KRN0 R AR BE R 4%
AT B, SR TSR TR (ORI R AT RER, Fisk b, XRRDA
A RE LA AR S T AR, A AT S IHEE 2, BAMEESCa RS, BontE LA
My ARAMESGINTIRE, B anFA 1 Rl R ] N AR (MR TR b A A
BRIENE A, BALRE LGN ST, PR ER I 2 52— RO A SRR g

e 12.15 s, REAT AN B R ] DU HRAE R AE A — 5K 4R, — s, H
HIE A RTAR, P By, ANRER P 2R AETTAR, T — AP BT g
B, Pra T E R, AR, AT R AR, (HERR, MR
AN DIANBETC T 2% ot A PR AELA D — b T BOR SRR (K — AN /N R LE A

HY 3 x 2 G5 @R oL T, URAT A -l SR R IR TT U6
BARKILLB], Jdb T A BT SR SOR ARSI 1 Fk. AT AUy
FIRE, AEHIRATIR Z ] A2 SR (AR LRI I 5C R AR R EE R &, HTIRANAT 3
BTk — LByt S I 40D . AT A A, B 1, 157590 °, BIJF, SRJEAILAE—
GO0 N s SN A SO DI Gty 2 0] A8 TR EL B o BATTR BRI, AT IR 0
TR, AT A 1 LU, A SRR ME— I IR, e X

90 °,
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\

1. Crease pattern for the Bird Basc. 2. (Cut the point that we 3. Insert a section of 4. Then undold.
want to lengthen, paper o lengthen the
point,

‘x\x

5. The unfolded puper cannot be flatiened.

Figure 12.15.
An attempt to lengthen a single Bird Base point by an inserted
graft fails.

1. PR AN R

2. P nl, WATEGER.

3v AT IRAT TR T — R

4. RIERETT

5. PrBdRARER N3,

& 12.15

AT IEK AN — [ BT S e R A A R

E— R, LT TR T Bk . B, WU EEOE R 0K, B AHTR
AGEAT I, FEXREOLR, AATAFTHIE, BCEEAIEEDIH, XL, Al
IHERE A e e BrlL, HERANG, DU Sl Hoor M edfrR DI %Y, &l LAy KA
SRR T B YISO N SRy,

[FRBATH 3 x 2 G, PR AT LUA BIBLE W Aty o, FEEf ek, XA
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R, MM H 6 x 4 FEEHE, A LFHY K6 x5, WK 12.16.

1. To make the box wider, add a 2, Like this
strip of paper horizontally through
the crense pattern.

4. The wider box.

Figure 12.16.

Adding a strip to enlarge the hox in the other direction.

Lo AR, WS INT 404 A m IR AR
2. fBixKt.

3. HTERHIME.

[ 12.16

I KA Ab T T AE o

WRBATAEE N T B, AR R ? A2 ), BATRAPEAR T o Ak FRATTm D AE A
ANTT 1) 8 B AR RN 58 2 AR 7 e FRAT TR AE A F a1 2 i) ARG 16 SR <5 1

PR BATE LB R 0 BRI AC BE A (RS T AB T B T S o Rl AR S Xl
B, FATATLLHER, BT — LB, &, W 1217 Fis.
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2. Now fold the box in the same way
as hefare. Note that the two side flaps
1. Cut out the shaded cross- overlap one another,

shaped region.

=

3. Reverse-fold the 4. Reverse-lold 5. Repeat steps 3-4 6. Fold the faps 7. Finished box.
comer so that the the other comner on the near flaps. wul Lo the sides,

raw edge lines up in the same way.

with the far vertical

edge

Figure 12.17.

Folding a smaller box.

1. VI B 5+ 7 R X

2. BAEFTBAEM LT —FER T S VEER], WAMUEDHES.
3 RISV, AL HE RN E A %

4y IR, LR R 7 2 H A f %

5. HEELIR 34, {REELE.

6. Y7 HH R B .

7. FARHES

Kl 12.17 P NI,

BIUAN ) B 1) 7 28 S N — L858 B 97 B R AT IRAR o AT T 32 St 2 ELRIKF o i AR el —
& (B 1248 B XIS, IR FIEERT 3 x 2 GWIEF IR S KT OK
N

PR 4 T 5 R W], oK Z e BRI & T AR R AE S 2 DI IX . A,
FATRT DO RS i 4%, RN TSN R2RIKEAR, Wb 2 prosiiE 12.18 — 4
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BRI ], FATRT AR MIRE D . AL, B ATREN, JEA EAE AR K
giky, MFZRE, iR, BORE, HE.

i
L. The crease puttern for the small 2. Cut out the shaded region ... 3, And we're back to the original
box. 3 x 2 box patiern, bul with longer

handles,

4. The crease patiemn 5. The crease patlern
from step | folds this, from step 3 folds this.
Figure 12.18.

The crease pattern for the smaller box.
Lo /N E TR,
2. VIR X
3. AT B JF R 3 x 2 @A, ER KA.
4. NP 1 BRI,
5. MBI 3 i X MTRA
Kl 12.18
NN TT BRI K

ERIE SR — N HE . FATRRAUE L T — AR A, ) — & s e,
WERARAN OB EORAT T 05 PRI ER R, A mT LR A By i A 18 05 SRR A B 2, LA™K
AbArI 7 5

[l 12.19 o 1 WAl £E P ST AT LA E SRR A BIXUE, 7T RadR, AN 4
x 12 M & .

AFREMAPA G T, PUOMIEE — R RIAEL —ATESOE T g 9T & - % JsURME
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DAL AT DURA E — AN R FEXT TR0 2%

KRB LE, H, BURIKILZ LA R AT RS BN 5L, TooR AT LIAEAR T =
YEgiett o, HEII o RAAEM RN AR 72T ik (B 12.20) RIS BAACREAE

S5 AR

. Joining two boxes. 1. Joined.

3. The crease pattern for the double-hox,

Figure 12.19.

Joining two boxes, and the resulting crease pattern.

1o A&

2+ A

3. AR B A

&l 12.19

INT 2 &, R A AR

PHAS B = AN XA R LU AT H o ARGTRTDARELRS, A, IFRHAAN, FFA B EeAd
Mg, e BRI B A K

T AHE B YE T A AT ET R, WK 12.21 Fios.
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FrUABLAE, BAHT AR &K, S, fTa Moy, AR, S, &
FERMKAN G T BN IR, &7 mR ] IR BEH RS 2,
Ly KA. SEIBE, XATRER E R M - MBI 4?7 8, AERERKE, KE T
RGN EIFANME, BRI M EER RS T IR R KD BRI
(KR ATEAGR IE R AN, BERE TR, Wk 12.22, 2l AARBE.

&

—7

e

1. ‘Spl_]l a bux down 2. Like this, Combine 3. Now swing the side pieces up
the middle, the purts with another and join the raw edges.
bx,

4. A three-dimensional box and its crease pattern,

Figure 12.20.

A fully three-dimensional box.

1o AR R — AN E.

2. XHE, GG MK .

3y BUESRAE —UEAIN JsURHE S
4y —IARTTHE, BRI
Kl 12.20

—NoE4E 3 - SLARTTHR.
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XFIBIRE AL ARIEA G AR AN A AT h R IEOR, TLUE K%, W
JRABAINASNA AT, B2 RI---T, TR, RN IHEA AR AR R 2Rl T84
NS, A HARR—NETT . RIEEBUS RGBS PR
() = B R AT SCVEAL AR i 5 (A [ R M S A S . (IR R OO0, e AERAI AT,
KT IT, MR, A, RO S BEAIE T W, U,
AR o BT EABRATTEAE N 0 TRCAE B

3. A three-dimensional

1. Fold the crease pattern into a tibe 2, Squerze the top and
bottom of the tube, bax.

Figure 12.21.

The box can also be thought of as a pinched Lube.

Lo Fr8 e ME TP,
2 BER MR A o

3. A=Y

Kl 12.21

BT UESEE MEE

346



L. The basic crease pattern for Mooser's 2. The basic box for Moosers Traim.
Train.

Figure 12.22.

The building-block crease pattern and box for Mooser’s rain.

L XRERI I EIEAYT B
2. MEBEMRINEIEANE,

Kl 12.22.

ERARES I LS WY P m - SR KB

12.3. FHIEAR B

R, BATELHNE 7 TR B, 2@ LR T SRR — &7 BT B An
TR BRI e oy, B3 BAIR kR AT RE A . AEPRPIS DL T, BRATIS T 52 17/
IrIRAS A 17 2 AT RS

o2, AN D TR, PR F BT e BRI, R AN 5 A0 ik 7
T AMAIAZRE, AR TN, AR R, LR BT AR AE 45 I Boe TR
HATRENS ? 20 7R AT 4RI AL S AR A 242

KA T2 hARME, P DU 2> T L RS AE 45 It B2 i iidisdr. (HEse L,
TS LK ™ M o B AN L0 205 AR RE N IVE ST AN T 00T -7 2.
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KRBT Z IS4 45 ©, ARG Hffr 22 T 202 225 W Z—Aefe M, fi
AR PRI, P 8] AT — R4 231 AR R A1 BE A U A A5 Bk 45 °, BI—4~90 °
M. XEWA, FEATRRE I BT D 2 T U KT TR sIETT T o e, A i in)
AR AN S5 PR AT B ) o

BATCLINTEAT AT AL TAERTE: Ko TROESEAEE, WilEl 12.23 Prx. A RENE,
BAEILATAE 45 ©, BN RANAERH 22l ) 45 B 5 1 5 BIMEAE 46 MG E. DI, X
AN 731 AL AR R, el AR — AT N, R R .

o> T HE RIS, LLEIE B . AR RE R AN 8 T A AR AT T AN - H AT
D8R AT ARSI [ AR 320 0 A e 5 B o B AL A1 T

DIk, ok, JRATATLME I EE, Rl BRI G & o (HFRATL 200G I — DN ESM R 26T -
DR e T IR F P [ P g s (Tt ) e, DA DRI LT IR A A 1A il 120 A A
T, AT LAUETE BSOS, ORI IE 1T R 80K

Figure 12.23.

Left: waterbomb molecule,
Right: sawhorse molecule. Both
sulisly the definitions of a hox
pleated crease pattern.

K] 12.23
s KA FHINER
Fi: TAESESY T R A2 — MR PTIRA 2 o

AR SR AT RVl i) AR T T K IE AT, RS IS 1) AR 2 TR Sy RE 25U 90 °=l 180 °.

90 ° AR MK 180 “WIFRAKIIE, XFRALA AN, = A B s il 5
Hf, 12,24 Xaka e g —AE.
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Figure 12.24,

Left: tree, crease pattern, and folded form for a six-flap molecule,
Note that two circles occur in the middle of an edge.

Right: tree, crease pattern, and folded form when the edge circles
are replaced hy a river.

K 12.24
i B, PR, BB 6 T HER, WAETRIA% TR A,
Fe W, PR, a0 L 2 e iR AT EAR .

FER 12.24 PIASEEEK, SRR AT RE 19 B0k A T 0 1t e, SEas i, T PR
JEATRERERI K 25K

(A 7)1 AW ANGY AR DT K, RIMEAPAE. B, SIAMANECT 12.24 MR 5

F AN FRA S 21, ER] 12.25 Fros BAF &8 5 i .
Left: tree, erease pattern, and folded form for an asymmetric six-

Figure 12.25,
flap molecule.
Kl 12.25

Right: tree, crease paltern, and folded form when the circles are
replaced by a river.

ez B, PR, TR EENFR 6 M T

i B, ATIRES RS, T N TR R Bl S A
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IR RN T, REEH UMD T, ATLLEERETTRADIN, AT URASHERE . N
P ARIIFIE? FEGREAD, UNAE 45 °, e GEED AAXTA S 3 B PN K 8B0s 1T
BAEPTA . AR, FER 12,24 (95> TN ESIOTTIOEAEZ ML, LUBOE LU i o AN VRi T4
T TR A, AR ARRTAE T U R S T R S B 4. AR R
HZ, FHAZIA MR ERSHBEY D 7. /- 12.25 AT, ZRrmdea—
NG R TN T ER R, wiE 12.26 Fros. ALEIR, i, AN RVE—FRES 1.

Figure 12.286.

Left: box-pleated molecule for the asymmetric six-flap tree.
Hight: there is no box-pleated molecule for this tree and ::ﬂmbmuhﬂ
of circles.

.*..J:-."'#:-SE:‘-.'E:.-M —

s"""ﬁ

Kl 12.26
Je: GREIT T IIANKIFR 6 JEd o
Fe ATEA X & S SR>

AIREH ALK 1o B, A0 TIFAMBRIAITE 2IIE 4 1L RAERT 2> 7, X
RYIE AR SF . 55—, FEIER IR OTCREE — MR e, &
(K FGHRE > TaRZ R, X TR TAAAE N A AT AT REA LEAN - - Eihag i ibl=As)
T A AR AL I8 )1 ke 5

WS ), P 12.26 PR i TAE B, RUANRE I B 4R s 1 o 35—
AT ER (K325 B P T 21 B 7s (R S, IR ik TR L, T2 e ple A g B

H b, AR PR R DL XSS R A SR . BB = AT, A, B,
C, A S, W 12.27 Fizs. fEPHREGS AR C i wE MR ERZ (8
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WA AR ITIRO . FFERLT B A C HTE IR O UEHln L0, Fril A
A B X R BARI . PO TS A TR 3 &850, T, B M C 2N AE R 2k
CHlD

l '.- . i 3 ...
Camao | Figure 12,27,
*.-‘\ Left: the square with axial

vertices A and B.
Right: schematic of the folded

base.
Kl 12.27
Jr: WIS 3 A R B.
fi: PredEos =K.
PRAER ) 2 AR Bt —Hh T, IO annT oz B e i/ — AN Pl AFE SR ?
: r 1 i .:’:. . ] | ¥ =
. ap | LR s T | i l-:."
_ (.-'IFF?B - e ! C' Z B ':'.‘;",‘:__
Eh X Rl SR T e
i : i e R e Figure 12.28.
.}F § e ; feees e 141 Left: an angle bisector (not
(A e el ¥ S e TSt box pleated) brings point B to
| i L R el line AC.
5 i ; Right: a vertical crease accomp-
lishes the same.

Kl 12.28
Je: A AP (AHERD ff B RIBIZ AC.
A TR SE A A o

AL IR T A T REMIRE AL, T LA L2k B 5 AC. 1EIE 12.28, FATHER— M4
i B I AC, IXAEMG A I B LA AE T AR & i Z By, 2O th =2
WHUEMIRAL ek, HZ, ERZHNEUT, B MM ERETTIR. A%k
fIPTIR T B L4 AC Uik AC Wi 4k 2 HRPTR B 12.28 IE# . H5 TR,
B R BRI, KEKE, BN A KB mTRER Mt C IR K—14, fEhiE
A AR IE C HEE .
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WRSX AP ATIE ] T A A B IR, PR 2 ORI T B ARG, — NSRBI i T
W ARARATRIRE ) 2> B TR e AN 7 (2 B mT LA ff s G B

A T8 e 2 ) 0l 1 8 1 AR B /N T B S8 0 AR ) P9 TR AR 5 70 1 5 K
XU RAR T ML TE B A F T, P 2 R i e, 302
A T8 22 ) el 1 8 1 3 PR B S T R T AR IR AR S A 0T 0

H b, FATT MBS, SRS A AU B R R A R A v i T A i A
XS T IR B RAAAE s AR w, A 2 R T i A, I T i A 20030 A2 A

£y
w-w|z2mi, (12-1]

At E T AU IR R WA m O BN R O AR IR, R Dl

nlﬂxfiu_" u, ,|un| - uhi|}2;rgﬁ! (12-2)

FATIIPHE CREANERAR 1 10— IR REAE S A F 1, et Rl e 90 i T A R 5]
RES L IRATAER DAL B T R R g v, BV AL DR 7 m B2z A A 1 2% 1 (R B
illo SR, IEUTR PR K AR A R 5 LA A visualizable AR LA AAT, B At
AR 2 TR A AT, AT A, WATRIETTE, KIiE, M—il (AA
R at), Hd P A S .

W, BRERAENAELNREOESBEEMSE i, 205, 15

N RS2 R R AR (15 3L, BATTAT LA 31, 58 S5 A FR] A 20 1 e i A A A 1
B, ALTRAEER, R, 255 5 WP 2 R D ORI ST B Bl B e P 415
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12.4. VI

FRATHE S T E2e AT I AH N 1008 P 1) 320 - D4y SR M T A R FRATTEER (@) 1%
RO AARARE, M (b) SRR AES . BATFERE T DO ke A
T 1T A TR A [ PRI I, ) o P - B Ml T A O ) I I PR Lol UL T 4R AN
W, TRAREE R

MR ETE TR — N7, . e AR, Ty, JATH AR
PR BMI L o 5 Fiiiid Jy AR R B, S RIS IR R O B ORI . 48
HHE, TMoAE IR, FAER]— AN EJTE, Ferb b 3150 G 10 38 LB B 55 1 BOER
FEo WU, £E) I AT N AR

SO, WEEE, EREDIRIT R, WECHR IR, FER TS, SOG4
W — AW LI, KR IRAMAFR > BOESFR 2 P AR . HERRA, 2 SOOI RIS
H1 ortholinear ¥, FLrf, FHMEHupEAICE, KA AWTRERE, FPIRE T B sUK P
Pito FEIX P Bl ARG ] A 2 G R A (i 4511 DL 1 12,29

Tree Circle/River Box Pleating

Figure [2.29.

Correspondence between circles
and rivers and the squares and
ortholinear rivers used in box
pleating,
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Tree:#  circle/river: . i box pleating: & Leaf: M- branch: F}
Kl 12.29
FEZ A NG R, A Y, {EAH 454 ortholinear ¥ -

A LERRE ) ortholinear Jif---7& S, A A 0 W SR B 8 A2 g o ¥ - B Jod RO BE B 0 AN — 5
JE{E— ortholinear W ##(. ortholinear Vit &l & 45 90 &, (HA1 R AN IXFERIFE SRR
LT, WnlEl 12.30, 7175 T SERR 5 L HE P K. —IMEE 9 ortholinear TV E AR T
TEREANS 45 2k (W& 12.30 FR), B S HZOPAT TN, [RIRAEREAS 45 °4, JFOREF
FARAT Z A1) 2 B AR %

Figure 12.30.

An ortholincar river can have
two closely spaced bends.

K 12.30

— ortholinear Ji[BEH ML .

ER AN L T AR W], R T A A A TSR AL S LA AN IE T A
ortholineear AN & I ARAF (L. BEAh, IXFfA A A BT AHTRAT h — A A S0
PRI R SR (G Ao BT AR RN IE T R e, 5, WRE 75 ortholinear
TR/ R GV P TR

FRATTILAE T LUAE L D5 TE AL M RIS I 12.26 I A 70 1R NN 7, i
BT TEANMEATH L) 8, WA 12.31 Jios. AMRIEAES, e R4, &
Measws: 7 N&ET, WMo ray .
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Figure |12.31,

Left: square packing corresponding to a six-flap molecule.

Right: the packing for the sawhorse molecule doesn’t leave enough
room for the ortholinear river.

K 12.31
e TR M TN N Fo
fi: N TR Y ortholinear Tl /298 (250 . too narrow: K7

EAST, MRBAIRAE R, FADUA I E AT ortholinear V71 [f 26 2 (19 25 (],
PRATLIE AR, 757 g, H—MRERXE, A EA R — ortholinear 744
T, K, WEAS e, Kk, WA SR TR

RAETTRERT, (HAE, ¥ RXUITHIFETE, (R D 7 — XY 5K, sl 12.32 fr

7No

WERARELACIE 12.29 BIEEXT Ry, IRBE 2], | A EREHIA ortholinear (5 LI
ANIE AT A R S K T AR . B4k, #E) 5T ortholinear I AR A1 AT LAAG SIE S L8 0]
AeE AR . Ik, AR A BHETE R AR AL A I AR5K L[5 /0T AR e 2 T
BRCE. MDA, 2, RAZARE R, BERSURAEAE L R 8 B .

N—FREANZA AL RO B 2T RE AT A B LU M ARIK B S 1G5 B
WA IEMNTA TG 2, IXREL W PP AEPITAT B B /N A S5 KO A7 1 K ] i

TERXFEOL N, AL B o8 75 & b AN IEJT TR AR 5%, mEdoE IRl
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Figure 12.32.

Slightly lengthening the rect-
angle allows a valid square
packing and box-pleated
moleeule.

Kl 12.32
FHSEA SEVF— AN R 5 A AR 2 7

12.5. HANT 23T

FERG IR Sl 7> 7 (5 — P R IE T, JRAHEHTA e S R TR, BEE R
A ortholinear X M FHAE ML (HILAIBAIRKITTAG, WERFE LMD | AR AR
2z, DL S, 23 T /MR ECE M A, H A a2 — MR T R AE
Fer AT REARR T K o XA 5, BEAR R AN SE R TR e o (TR, it Ay fR) T

FMVE AT WP MR E? RAICAER, Wikn I BN —FE T EENS
%, gl ERAAGIE. SEIEE, AR, RATATLUER], Bkt Nk
RESVE

I, i, W 12.33, MM T MM RFRERM, KA I, SRR
IR, AR R EEATEM ARG B R A S F o WERIATRE L i £ =
RN AR B A B, IF0E— 2B K, Toie s fil Ay AR AN Ffy v R ARGK HTAGk 1, Jol I
FrHLLAANE, BT AL, AT R )37 b, BEAE S BRI I 78 AL ) A DT 22 1)
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Figure 12.33.
Left: tree for a longhorn beetle.
Right: initial circle pattern.

K 12.33
I —iq:*xffo
F WIIRRTE K%

DU, FIALGEI s, BT LAAE R I L 2 Pl B b DY A Pl ik, 45 il IMBEAL 1Y
PRI AR LULF O S, RATCLF/ R 7o AWK 1234, 5
AN EATE IS 2 A T Bl B 3 AR, [RII 78 20 = S IS &A1 ) R AN
AR L BA TS R H 7 T T 214

AR I AT B X LE L o A PR AT RIS AT A BERTHY FAT AP 2 AR ARk A 8 LE AR Bt R
SR

IR, AR AT LABGER ) — DHTREM R o FERXABE A B i, B AR T L )
Yo BTG TR BRI 45T, Wk 12,35, THiCAE, 7Rk, BATHEK
KA L A R SOIEIRIL S
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Figure 12.34.

Left: universal molecule-based crease pattern with the abdomen
circle maximized.

Right: same circle packing, bul with all molecules triangulated down
to rabbit-ear molecules,

Kl 12.34
Je WO TN SER R A, IS IR I IRAR
A F—AMREAGE, HEMBREST, 2T,

7575 161 12.35 BRI DR AR KA & TR A% (K B TR DD RE o AE SR R S 2 il i 9 i
PR R A Z R ARG T e o FATRT LG — EITHAEMT Ty, A0 T IERAR R

(K1 B IXAS TR SR T AE AR Rl ) € 5

AT AT DU g 3 B KPS KOTTR) 7, Wik 12.36 Fron . RASEi AT K
B, AHE IR R BB 22 485K

FEP defuhe, JATTAT LA IR ER 7 7K A R B AR 2 BRSO, Bl 12.37 Fs

EIHARRE R OLKE, FrT SCF-—-BRs Jn — il 7 CRUE AMOX AR50 72— Bl A -

HAERXAS Bevh i, S AKTTE M) S RE BT A IR R A i aRak, P LASRATIBLAE
D
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Figure 12.35.
Square packing for a longhorn beetle.

Kl 12.35
TR

N BRI IRAEATRRERE o A AT IR B AT e — R, FRATTREAE I — NI ) B A
TR X, FrA ST &ITIOE RTEETTIR. BN R--1ET5E, HEEL ortholinear

- FWO RIS T IRR e X, Wil 12.38 i .

LA, TR M ERIRA, R RO, BRI, S AT T, 72
12.38 MR R A I8, XREMELLHUERER, BRI .

FES AN 5T AR SRR A T M R, sl 12.39 Pk
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Figure 12.36.

A square can be stretched either vertically or horizontally into a
rectangle to absorb unused paper in a packing,

Kl 12.36. V05 ATRLA R T T 3 BBl — AR AR HT B ARk L

Figure 12.37.

Square (and rectangle) packing
for a longhorn beetle,

K 12.37 7 (R R4,
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Figure 12.38.

Atoms for the elements of squarefortholinear river packings.
Left: a square atom.

Middle: a rectangle atom.

Right: an ortholinear river atom.

] 12.38

JRF14)" Yl ortholinear WL T %
fes A IEJ BRI T .

e —ANHTBIR T .

#i: — ortholinear ¥ Jii .

Figure 12.39.
Box-pleated pattern with
atomic creases filled in,

Kl 12.39
HIRLAE, BRI TR

KRR TR — Iy, A PIRIZIEAEZSO, BAIENIE A AT RER ).

LEH AT, 5 B A SO AN BRI o T — A ORI i — R AR M ARy ROMESS .
PRI, R S IO — e R AT RS A

361



1. PANTERE 45 PR, LUl 2 TP B B B A 13 MRS SO (BT, sk IdTIR. B
FIPTIRIF 2 AN G P IRE M . — 45 °PrE, DL T EAA R T L& EYTR . Kild
LB 1R, BEK 12.40.

Figure 12.40. i \\"'--\

Mustration of Rule 1. /"/ \

K 12.40. . 15

2. WER—AYrRATH 45 °Zk, BBk T HEAMT, DU RRRE B AT IRATIR A A TR £
B, JFRFRAH R I A R P AEALARIT RO UL KT IR B4k, A1 25 rons B i
BP0 BPPT R X AR 12,41

% >

\ -

Figure 12.41.

Mustration of Rule 2.

Kl 12.41. K 52 5%
3. AR, &l JFEE R EEIIEZIE (FE 45 PrIRNANAIAAL) B i
IR MIA % .

4. POREEMT —A 0 °5L 90 HTIRBAZHMUAE A7 # B BT — A X — 1
Mo Do Nl B =FlmT GEPEHS LI 12.42,
A \

1
|
|

Figure 12.42.

Mustration of Rule 4,

Kl 12.42. R 54 4%
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5. YIRESM Mg (CIORED B, JFREFHFE A, WiE 12.43 Pos, HiEl
LR S i v SR i

Figure 12.43.

Musgtration of Rule 5.

K 12.43 K 5 &
6 AN R 0 A5 A0 AT 3 IR 4 P AN O T2 AT I, TIRR AN R A YR R,
12.44 fiioR, Bk

| Figure 12.44.

Mlustration of Rule 6,
K o12.44 KL 56 4%
X-BA N AT REAS BT BB ATEBA IEBSE D, AT T2 51
ortholinear I L%, AAT T4 55 )k FAT i AR e vl 32 HTIZ S U 7E ] 12.38 2t TR
o R A AT RS ] 12.45 P

it
o5

/ Figure 12.45.

o e el : Generice-form crease pattern for
] i the beetle.

K 12.45. OB H RPTRE.
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LA, TERAS SURIEH ASCE, EATEEAL L. XN, BT IRE R ITER
CHNTR] ™= A5 1) ) A 1A 3R L8 AT AL, AR BE— 2D BERRYT 8 A HHr %
HE 2L RIS, AT DASEBUR A, FORSSE I B SR SE 9T, W] 12.46 B

Figure 12.46.

Left: crease pattern.
Middle: folded base.

Right: the underlying tree.

12.46.
Jeo POREEA. P drEsti. A SRR

FERERRYT BN FFT RS R IRAE MRS = AN R, URAT LA BIFE R 12.46

[FIRERRIR, R ATRT A L HEB A M R IR AR R A 350 7 7, Wik 12.47 s
EEG e Ml AR S, RSB TR A TR

PrIRBEAAR AT N, SR BN/ Bl o AERAHT B, JRATAT LA B 58 L 1:4 (g
A 12 120, RUTRAEREM S TEREEM, FATIR. AT RIS AIE & B 57 A I
TRBE A PATEAMACVF—FR I I ATAE SN, Wi 12.48 iR
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Figure 12.47.

The univeraal molecule crease
pattern fur the same number
and arrangement ol aps.

K 12.47

Figure 12.48.

Left: sink the flaps of the base multiple times to narrow the flaps.
Middle: the narrowed base.

Right: the resulting crease pattern.

Kl 12.48

Jrs JLIEZ IR BN B o
R 7 A

A PR,
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FH S AR AT 5538 23 1 hoAs L2 T AR IR — 413, dn B BrnfE R 12.48 12.49 HTR M
JRAE

Figure 12.49.

Narrowed version of the uni-
versal molecule hase.

Kl 12.49.
28/ 731 R R AR o

FE— R, SO H AT, 5 b, A SRS,
JRZ IR FTHH o PATERITE FOR A N, A RS AR AR T LU e — DA BRI
S AEFHARIK R, SR, SIS AT BR-VAT U BN TAMI, IFAE NIE AL - -
B3 KA Box TR T VAT HBE™
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Figure 12.50. “
Creasc pattern, base, and folded form of the Cerambycid Beetle. l

Kl 12.50.
PR, i, FrEM cerambycid F L) TE

B HO AR B s WU 0 55 T B AR AR AL o AT TR0 T A P SRR A iy DA A T S
B, ULZ RS0 A, e ER M. HEEk, M, WK E 2 M
Ry DARFR EHARIAMI . C 58U cerambycid F HL 5 RIE] 12.37 1T K 0 JLatifi 4
R, sl 12.50.

12.6. BT

XA RR SR (R 5227 DA RN R 28, S BATTIT A6 A% A S R ) 404
5.0 °A1 90 °i8AT . AIXFERIFTIR S oot L Lk, Al LUHE — SRR i iiE s, It
812 H 2O YT R A

Ve — A1, HIEE 12,51 MAS 3 KTy R T RE s e . — Rz —4
XAREFRERTAR, E AT T RE B AR . B 12,51 IERUEERFEARL (H2. 18
Forp, BRI I AARR T B (T b, R AL AR TE R T
LA RIS AE A o) A BRI MELEIIFIKZ —, B RS2 2E d, X2
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R 1 I A TE A A TR AR SR 10 Bt D 2 AEA BN 0 BRI K,
PrUETERI S 2 x (4 +d) T, T B 12.51 il d =0.190.

AE, EIRATIIAIE N B IR RE 50—, A2 LARR, Wikl 12.51 ZAfil. Kl 12.52
WoR THIREY T

AT AR S 4 N ER eI O (K P AN K B b o DA B 2 s — PTG
AT BRI X 45 IR A U REAE LB K ) BRI R AR, SRJEFRE, S5 da M
VTR A ek AT 2 55— 34, BRI UR BAE T — X 2 T BT XA RS T
KHIEE B Z AT TR T BB TS 1o 8551, s 12.53 P, A1 .

RAE AT, B ANIRE . RPATRITIREEA S SRS KAOAE kAT LK
BEILPEM A, HEEHDZIE, KhES NS, AR A B2 K/
MIMABEAT o AERXAMII T, o2 1 0 R ML F AR IR, W& 12,54,

Figure 12.51.

Two packings of six squares with their centers in a rectangle.

Top: the six-star tree graph.

Left: a symmetric packing.

Right: the squares are slightly offset and fit into a slightly longer
rectangle.

Kl 12.51
SONAIETT REAE SRR L
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TiHR: NELME.
e MR
IERK: DT TR ks HE AR KA -

Figure 12.52.
Box-pleated molecule for the
symmetric packing,

K 12.52
F T B 0 I RS
Figure 12.53.

Box-pleated molecule for the
offsel square packing with
d =0,190

K 12.53
FARE TN IE T IR REN S d = 0.190.

Figure 12.54,

Box-pleated molecule for oflset
d =0.143.

Kl 12.54
FERE 2> THCED d = 0.143.

FE5y T IR AN 2 T IRITR A RS 1K/ o 240K SR 3R o O AT 1 22 1), faj B2 24 1 1
FHBRRG O HIEN], R IR d INEE (273, 2/5, 2/7,..) B, d=
2/ 2n+1 4 B n>0. M, AR RABHIUN, dXHE (1/2, 1/3, 1/4,..}
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TE X n>0 d=1/nM.

N TR VTREORFE (] PRI S0RR, U ORFEAI AR 3, ) I IR/ DAy ] R ED 70 5P i RS
X B A Dy R I AT PR B - T AT B P — NSRRI SN A, il s £ B2
1, 2 M2 AN, BERATAETRAE — SRl 7/ e T RE, JRATAT LS 2, 3 R4 AN (sl
5, 7, A110), frFeJLTARIE B B o AIXRE AIIEHE o) — M AR 2 1 5 RS TR AR X
ERAR, FTDMRA S AR d RN, ERAR S A B, AT BORAH [
IR EEHC AR BAT T IR AUE B T8 BN 2 W TR AN 2 2% Rl T BLE
IRERCAEE B 8 sk . DSt b, S e B2 2 MmA/EL 3, B, WiFs] T
AbATY R 23 T B AT S 07 AL, (RS b, TRl e th I 208, A —BeP Ik i e

it

12.7. LAy fe

IEWARBTE R, AR MR SO AT, BESERRA L RA LAS AR AR A AT
FE3E LA AT AR T IR AN G DR L BT 2 U BT G 5 45 B8O A 3R
7. W, AL AR, ALK R, R ERXMELT, f
AR A R R U SO TR = AR B 05 3K P R A e N T s,
KU, TEET . R, I B AR A A EAT T, A R I — AN
AL, AT iETT . AR 12.55.

= >
8 e rl
H 1 e law -

L Pull u single layer ut o 2. Fold down the top 4. Mountan-told the 4. Pleattheedge 5. Finished Elias
the left, stretching out the edge, making diagonal top edge behind. again and close stretch. The pleat
leat. creases at 45° 3 - has ‘

p creases at 437 up the model, has now heen

turned into a gap
berween mwo flaps.

Figure 12,55,

Folding sequence for an Elias stretch.

1 Pl 220 SRR, R A .
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2. TS, ff 45 XALITIR.

3. T TiL %G .

4. DGR TR,

5. SEIRAINITES e ZAHILCAR R T IS B Z2 5 o
K 12.55

Pr& P A B — AL &T e .

XABIAEH L DUAE JE /R AW A AR I R G A e vk . SRAE I A 178 20 4L 60
A 70 FEARAIREHIHERE L, KOG, & 12.55 15 > SR B A1 R AP o & o
PRE RIVE 2 )5 AR AN AR A IR A, AR B R BT By B R SEfi

12.8. ortholinear 7 i

] 5 LA B, R R I — AN U — AN S R, IR 20 SCHIA G R
RGBT, —HE — A A G %, LAEAENEN— ortholinear Wi,
EANFATIITE 2R, ortholinear F[J AT AT T M, BATH, WHIEAZ 5 eiE, AkH
T2 H B PRI, (2, WRAN—b% B35 —id, Wk 12.56 Fix.

Figure 12.56.

G| Two equivalent dogleg rivers.

K 12.56.
PN AN T T

X
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FAAY R AR [ E S I MBI A I IE T TR I T 2, il 12. 57, FRAITAEAR L 5t
IRMIREE S G n] LA A k. THTERS, ortholinear YU ASAERER MR, i XU %40 — it
2R

SHAT UK, Ry EAREROTAT KSC AR R P2 5 S0AN ) 98 1) B
AL (e E— B 1) Bl BB 2R T RS .

Figure 12.57.

Left: a square packing that includes an ortholinear river.

Middle: the pattern with stretched rectangles. The river is now
pinned in place.

Right: the resulting crease pattern.

K 12.57

Zi: —ANEJBA%E, P —A ortholinear Tt .
o SRR . BLZE I [ E B

A7 BT A TR

12.9, LAk
KBSy (KIIR] B B CFI KRN ) ANied, Sl s KT I 3, sl LLE e o
G PRIk, W iEEksip s, e eifiE. (B, LM BEAR e

ML 12.58 Pras.
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Figure 12,58,

Left: a six-flap square packing into a rectangular molecule, Only
two of the squares are stretchable,

Right: there remains an unaceounted-for patch inside the molecule.

] 12.58.
fi: K RIS T 6 M. RAMANRMAIIET .

P PRMEAE T BATVIA AMIATEAL? FE0t DLk A LA A, e A5 it
T HL T AR AH 5T 18] 130 A AR AN T IR AT B, DR 803 1, AR FLIL Sl
Prde, MIHAE PEITRITIE .

RORARF R — A7, e APl SR, DU 4k F A2 i 2 a2 b
(K15 3o PTUABRATAT LLRIAEAT LA 23 7 RBANZ AN, HAET BKE I, Fhess 90 AHx
Thh, ERERSUTTEIREEE, EHA.

PSEr i, FRERE, AR RAR A B TR, W ETT AT o XA A] LUK 28
Tl A A e ] KT T 20 1 KR T IR SEIE] 12.59 o, df.

Figure 12.59.
Left: the Waterbomb molecule,
Right: the sawhorze molecule.

K 12.59.
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fe KO TINER. A TAERESD T

XEIRARA SN L E PAFRFE R T 50, SRR i, Bk, S S IS Al i1
FERIYTIR, DRSS, AR o TR .

WARARAG— A IR ITIR R (AT AT B AT [R] (0 2 3R B R A5 HON 07D, IR AT A
Il (R AR S - BEAFIE R, R DRALIE T B ARG OL T, HAK D T IR
BRI FE I o JLSE, AT SRR, RS 0 °8E 90 *HE, Wil 12.60
B, e T IR AN A 2 IE T TR R %

Figure 12.60.

The simplified plug for square
holes in a box-pleated molecule
or base,

51 12.60
AAE— I B oy T BT LTSk .

FERT IS0 ST = AP A o A A T RERSEIRAT DY AT 1), A\
ARTREMIARE . AR, ME—AN[FE R BT AN ME, Tl AR A BEZR (K T 1
Bl 12.61 o T og s B GEAZRKS FrRMNIXAME BRI E . WARRUIHEA
K, WEIEER, ARAT LA B B O AN ] BCE K TR 4 B (AN E .
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Figure 12.61.

Tree, gener_imf‘orm crease pattern, and folded form for a rectangular
molecule with a plug in the interior, The X-ray line shows the folded
edges of the plug buried in the interior,

Kl 12.61

W, RS ATREG, I8 — MEENAMERTTTE S 7B 1 X B2l 2k Wt

=N ST .

12.10. FHHE 5

FEREFE b AT DU SR SEIRAR 22 B I v B SR 24 IR 4 W o AW ATT R AT, H, R 2 df A 2k A,
IEAIRATITEBIK, AR 753N T — AN K B S S e o SR AT 2
HAZ, SR, FRIEHE RS 2 T 2T, Bl HIAEART .

TN BRI IB R A TERE, WKl 12.62 iR,

EARKATT 2B, HEZ LR, s, MRREERH K. X0 CUE RS A K
12.62 T /RIS . ZSEHL T RO 2 S R R, MR R, B R

Bl P R ) KR

WESRAZIEI L A, A DA . R AEU R PR L, W 12.63
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P iIp o

FATRT AT R (R AT B AR A BT R Y o R BAT R B AT I BT i (el
DI, A BB A 5 32 [ A R e R AT R KR, RT3, XA NS Ko T
T2k 7 EZ R PTREE 12.64.

WS

o

e

AL

Figure 12.62.

Crease paltern, base, and folded model of the Bull Maonse.

5 12.62
PR, S, fEAFSERET B,

e,

,#ﬂ”’##ﬁ““ﬁuhh

Figure 12.63.
Tree and uniaxial base [or the
Bull Moosze.

!

Kl 12.63
PRI 24 B FEE PP A i
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SRAETFH 2R, RIS, MIESRACR ARG, RS MR ISR, e 4oxt
FUAR B R  WERBATE ST — M AL, IR A WAL Z R IOG AR, )
Gy BRI R AR AR, 7732 C BOOBR-EAS NI, BEASNTIBRI 1 13910 —
I 32). K& L3 0.2188. AW A AR, MBATIEZE 0.2423, RIKZA 10% 4
e FTLMIE, FFaiiaiill, gl T A AR %

Figure 12.64.

A moose base crease pattern
derived by the tree method,
filled in with universal mole-
cules,

Kl 12.64
—BR R TR iR R, T RES T I

HAG AT AT WAL AN, A7 LA 5B, R, AT RS AR
SERR BN . BEAh, R SRR AR, SR s M3 R e 5 R 5 e S
AR R A7 17 AR P BTRG I0 FUR R € Kl TR BRI LS rTAE X AR e e o —
AR IR i ERE S NS AR E =R BRI R
AL, e IX 2% 0, B LA, M2 BN TS .

HZ, 4%, RFWI, —DRAT A AR o Wi s prid, — Nl
ST /AN RER A RT s DA AR Y SE A o, SRR A HTIRAR 2 i SR BAT At e
PR B, FATRT LA &) 12.65, X2 AH 2 ] 5 AR

SR, KR T HL AR AR s R TTIA 2 6 % BB R an (D, JA 1D TR, 0.2240
—-IUAE PR RO RO LUAE SRS e CURWT LA B HLRGARAR B T 2 2 2k e — 2L
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Figure |2.65.

Revised crease pattern for a
moose base.

5 12.65
AR R GE RE AT IR AR A

WM AT RA D . Pk, AT T &R &, EANE
T BB ILP2 — FERTE AT S B R, HERIFE RS TS, (KA LLESIH
o MRS RIAEA TGS R T SE SRR . TR E BT I 807 - &7, /B4
A AIZR] !

12.41. ik

MRS T — A SR AT TR 52 S A P (R B vt AT B 53k vl LU EG AR S ] S0 10 5 32 ™ A )
BRI BT Tk, 8 b, WrHEAE AT DI A A, A S 2 (K PR 2B A ARk

K HHRE IR R o 25—, P A MITRAERT B, U E R, A R A —
AN R E NS5 G B8 r 8. PriRBUERIL, WS, b Pagan i R Bl
B, MR I NECR IR ARG DL, PR A TN K 5 4% Y
1 cerambycid FHFIA - HIBEEE %, ( 24 x 24 F1 32 x 32 539D fERXFAREAL, m LG
s 8 A5 I3 IS — P A0 BT 8 07 U3 A, AR 0 TR T IRAR 2 N AR A7 1E
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Figure 12.66.

Black Forest Cuckoo Clock,
a hox-pleated design from a
I x 10 rectangle.

Kl 12.66
AR, 1 x 10 HOEEAE BT

WRRITIR R, Wi, —4> 32 x 32 ik dt, IR GUdami BRI 2 . EiREIE
J% T AN ETRERR ) S VRIS b, BRI R IR S A M R TR . X A
IR, AT L2 B R AR ST B AR o BRSO ARME R 52 XA — AN & )81, e AT HL
SRR A ZHIEIU I precreasing FTIRECE « RIGLIZ N IZHE T — 72 T g e &
FPOIEE .

AP BB TR (R, 28 AR SO R R A5 i S IE - 2 a5 Ak A . DIk, T UM
SLTRI) — Y S5 Ry 1) I A BN — 4 i A o v o R0 Aol LA BB A9 R A S AT R A1
LGBV R AR R JERIRANE ST, S NS B e A R R, SR
+ ARARD BT IOEL AR Max ARG SR AR K Sk,
MREED 28R, THRIIBIIX Y], SCIER KA. SR AR s 5 5 R T A st
FESL, —MEETR, IR EL joisel AR P HLAKINA FHAHEE &
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WU, —ANMEARIIBANT oK A B KRS, (H7E 20 #2060 4E4X, 70 FEARHT 80 44X,
FO I BAL TP R el o SETE MK KA AR BTG BRI JE RR A7 (1 VF 2
Bt FFEEAMEGAT 20 AL 80 AW, FidilE T —MN—HIE, RIGRERAEAT 4
R VF 2 BRI SR AT A 5. JRog 50 XA AL S LB AT o e U T BORIAE R — 11
SEAREL, ARE B, AT E RER B . &P - 1F 216 NP, JPARKER
——— AN Y AR A RARE ST B e ), AR T AR AR B R &2 ok B B
it
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Hy-.brid;Baées

13. RE3) 5

SRR [ BORARTE AN P BT LA, (HE R AT — R A, B AT RERE AR
M &5 B AR — AR 2 AN — XS B o IR MU T HrARBEH IR —AT AR A A
VERCAE [F)— RS AN R XS I A, RIS IR BE T 5 23 T ok o VR 2 - BVF i de--- 3T 4K
BER XA SR A o [ e BOARSE SR 1, HEE i B A T AR, A7 (10 2K 4
Z T 28 X JUFRRITERIEOR, &4 P iFEat b, FRAhSLI e, (H Ay i
ZWHERITARIURE, ARG S ERA BRI, AR I A (2

LA A, JFANE SR RRIER, MARMKITES, 4 FT LUE N AR TR,
FFEE AT BEOR, MBS MRE ISR L, RSO T SEar AR ik #
I EREIZIEY Wil o b I E SR LiNIE7/EL 147 (A

AT I T« AR A S5, BATNAZERAE AP G RN (K W 7 SX e AR HR
Bele, R, BERLF . —AN R, M RPN S A A2l ) AR R v
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Figure 13.1.
The four wings of a butterfly are roughly triangular; each can he
tolded from a square region of paper.
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Figure 13.2,

The four wings can be obtained
by placing the four wing-
aquares in the four corners of
the paper,
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Figure 13.3. T iy =
Beltween adjacent pairs of T \
wings, we introduce gaps (pairs i // e e ,\ a5
of half-points). The paper R . &  wimg
required to form the gaps i=s Sl /z,“'/ sl A LN
x f e i Ay : '.'. "
indicated by the halt circles. SR [ ] e i

wing: # gap: 7R unassigned: &AL
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Figure 13.4.
Circle packing for butllerfly with
; ; flat regions allocated for the
;_ i L - :r k| : \ '\-\"i]]_l.’l‘i.
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Figure 13.5.

Crease pattern, base, and Tolded model of the Butterfly.

K 13.5
PrRAEa, e, S BRI,

T ANEEERIARGK, PR R 7 U] TR 13.6 IEEER T 7RI AR B i
BOR MR I e R, A A BB DA BT R, BT E R
SRR, A ANGE R SE A R RIS o R AT LR B R O AR

386



Figure | 3.6.
Crease pallern, base, and folded model of the Dhragontly.

Kl 13.6.
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|‘- Starl \-'\.ii.h a Frog [i.-u.u..-.. 2. Reverse-fold the 3. Mountain-fold the 4. Finished basic animal
I\:-vn.'l_.‘in:—luld the near pair remaming two flaps out to model in half and rotate form. Nole how much of
ol points up and outward. the sides, 1/4 wirn clockwise

the leg flap is lost inside
the model.

Figure 13.7.
Folding sequence for a basic animal. Since the axis runs along the

spine, portions of the leg length are lost inside the model running
from the spine down to the point where they emarge

Lo SR TT6 I ) $7 f M IO 2 2 3

2+ ST TR B A B 1) PN

3v T B R ER 1/ 4 WU B e .

4. BRIIE e T AL . 10 B B R R B 22 D N AR TR
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fE5 6 T FF, AR, 22 T EZ R, PO BAIG e R, & 13.8
JEoR T PR ] 13.7 FH AT .

=

1

!. Here is the crease pattern 2. ... und imsert a strip, 3. Construct a maodified
tor a Frog Base, We cut it bounded on both sides by Frog Base {using circle
down the center ., BV LA,

nver packing) in the paper
remaining outside the strip

4. Extend creuses across 5. The resulting base is no
the strip and fold it into a lunger uniaxial.
base.

1. X HERATRB T A . FATBY R ...

2« LIEEA AN, PII d A D S

3. BURMEHRbE i (A ERRAED vty SRRSO
4y AERNY AR YT ST IR B AN 2

5+ FHULF 2R IR EA AN A

Kl 13.8

ESCR N 21 SHIR

AR, BATO G T I N Ak, IR 2 . B 5 AR AT, Bl
LA P BB 4/ Bl L P BB R (0 S8 AR, TR KRR SRl i S8, Wi 13.9 B

71N o
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6. Sink the edges in and out 7. Reverse-told the flaps 8, Observe that very linle
to narrow them. oul lo the sides, of the horizontal Nap s now

hidden inside the model

Figure 13.9.

Narrowing the edges that would conceal the leg flaps still leaves
paper available for a wide body,

6. KML%, KA T TSRS K
T Sl HR A B W o

8+ MLEEBUARH /NI 1) BB A X A

K 13.9
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THEH 6 5 KNL JeJ7. HBLAE, AN fif 5 IR Db s 6 7 7 B A £ 9% (/N Dh e
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M R B A B8 P, R AV N S 2 m R A [ B, AR FBOR B G /N, IFEIE— A 1l
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A5 FR SR [K) = A T R SR e DR P AR B AR, 25 N KT R M X AR T Jle 1 £ 1A T
AR N ISATAET S R R A, BATTT DO ARV D AL ) = A KR A, BRATTHS
I, e, WRECARTR AR, Q1R A DXIRA K BORRAF = T

- udded paper

Figure 13.10.
Left: Kite Base
Middle: crease pattern for the Kite Base.
Right: Kile Base embedded within a larger aquare.
added paper: #h7E3CfF
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Figure 13.11.
Crease pallern, base, and folded model of the Rabbit.

13.11
PrRpeat, e, BB ERT.

Figure 13.12.

Three different ratio embeddings of the grafted Kite Base,

Kl 13.12
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Figure 13.13.

Crease pattern, base, and folded model of the Maouse.
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Figure 13.14.

Crease pattern, base, and folded model of the African Elephant.
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minimize (—0 ) over {o,u e U }st, (14-6)
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(i, , —a )cosar—(u, —-a, )sin=0, (14-21)
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(., —u, Jeosax—(u, —u, )sina=0 (14-22)

L 2a, )sina—(u, . +u, =24, ,Jcosd =0, (14-23)

6. Itk

ST AR W, w Flu, IR PR A 0 L K TR .

(e, — by Wity =, J=(u,  ~u, W, —u )=0, (14-24

7. LK E

1 & AR 1), oA AR 2 i

o, =0. (14-25)

8. —fikAHA

2 ¢ K C il HATAH R i N AR 2 42 5 R
o,~0c, =0, {1426,

9. Mkt
P BEAR I TR TR A w S A2 3 R A 20 AL 5 R

m Z{{] +a, ), | "IJI{.”-: —u,, ) 3 (u_ —u ) _p, (14-27)

10 #AE A BT 2

IR AR Ae A, 0 AT SR PRIE — N AT o BT S 200 2 T 1

(e, HLLhwmcx—{uh,-qﬂ”]ﬁh1a.:ﬂ, {14—28)

114 BT TR AL

nhﬁﬁmﬁzmﬁu%my%E?@ﬂﬁ*ﬁﬁ%%%ﬁ%%%u;w%+kﬁh%ﬂ

Ji
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WAL A2 5 RE

Y U[J -U, )+ (u, | i }:] —‘

-1 3
nl[”'-'- ", Jsin gy, —(u, —u, )eosc, | =0. (14-29)

XA, BeRIR BN, L1 ZEELER, JFRAEgEHE OF R
JEALPE, FIRES SEUEAEMR I, RZIZXFEMRED . SR, XX — D RERS AR AR

14.7. 7

T AMERGE AT IR IR - R T AN BT RIS, AR ] --- K R
5 s QS TR AE DY 2R b (R B e

B AMERGE NPT N 278 B i 7 YA 7 S N B2 B2 a0, B,
HIAFARIEAN, b 2 B RHON R 210, H3EJa I iR 2L 2 =M,
AL E oy A o XA R = A IR BT Sl AR IR, AR
BT e =11

BABIANTE L2 X
Q%%X*ﬁ%ﬁ%mﬁﬁﬁwﬁﬁ%&%%w%%mﬁﬂw%%ﬁﬂhﬁ%%ﬁ%&%
Biyie,

SE ST AR 1 @5 DRI TR R IR 2 AE — AN B AR pYs 1 SF1 EY IR
21U A6 IR AL O A%, fEr CIE SO TR, 2 T, B, =

) Y =11 ~J™ I!-’;‘ JAE
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ike,, B u TR A ¢, HIL5FORILES 0, BT

— ok, R, A PR, o fiu, o g, REE—ADMER, %F—
AT, 28 1 AR Fh YA IR 72 X

o TR U, 1, .

o M u MBERAA e —EIEMIER N .

o WA HIKE.

X DU R BRI DU A ) 25 2

{ ife, ep | — P

% it = | G P I 3 == ) ;

i e, )+- o b e ] — {1 i ) i —if (14-30]
vt | ‘I'Ilr.-. ” EJH,' & -'”l.' | f \il e i o } “-"l." ) ) 5

Leera

APATGE (R, B W, u Mla (0. BARAT AT RESR B R IME AR AT DY AT, JF
AHGER R, TR w1, HEHRAEGEREDY ,, u Ao, e, KRR ge (adh

AT AR, K& (b)  BRIRIAENA TR oo, d R GERTK

JESRM e SRR, BIREF

ER, XL RPN KA 5 L, AN R ARG A S TT o ARATTRT AT 2 kAT
B, DMk,

14.8. Jifigsr+

I AN AR A, it — RS 2 LT R . R AT RN 2 1 BN
ol T % AR RS /N R 22 T 3 P AR M 2% o A0 5 = A, R ARUEZR 1

AT FIARTR] (4 22 A 0 N B AR IR 5E Lo BEAb-
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BEIE u o (YRR, B n 28 AL e Eimiu u, . ou o, A
T HBNE, R B2 B IRT . WIS

o, RN, . FflE XiWEES, = cota, .

e SOIEET, Hekt 90 °) BB R+ Ry o (u,,u,) = (u, ~u.)-
RIS, RIS, BTN,

e o u
Nl =H. (14-31)

r M5, A8 u JERU AT A8, RIS csc o SEZURITAR. x IEALL

B W, AL g by

#

r'sNeo(r,-r), (14-32)
r'=Neo(r, -r), (14-33)
r"=No R,, o(r' —r"), (14-34)
r.ﬂl’
rl = » . T o
r’ Ry or”] (14-35)
¢ =r-r. (14-36)

FEr Bl h R KIOUE,

1. 8, NERKEZ BB Ry Ma - p, 6
\ (e, b, )+, +hr ) f_lm[fl.j (g, +¢,)]. (14-37)

2. BB, Py A,

_u-u
h< (14-38)

E=

.I“'I

LN
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u=u,-u,, (14-39)

Fsr-r;. { 14—40)

BARIXA R — M ARLAMEARAU, B R AT — AN R AR (5 H R AR AN, 2RI
PR R Bl S BN RS BT AT REMR AR P BOFSEMUIN [ 48 55 MR IE h IOSERR B, il ok

Blo BBANKR, TIfE (14-38), JHLHACFEEAFEEN h . A FEERI RIS (1D,

JifE (14-37), RAEH W, BT FABUFES

w=g +¢5., (14—41)

G=r r—w-. (144

b=u-r+{w, (14—43)

c=u-n-1I, (14—44)

p _—b Vb —ac (14—45)
a

AR, h BTS2 A (R Y 122 4 2 s o

— BB AMEIRTTR, FACIEE T — BRI 8b A p)| AR RS R A B
u; =u, +hr, (14-46)

Iy =l;—hig, +¢)). (14-47)

Il TR R AR AR5 W] LU B TARIRES, IR i, ZIAEREL.

CRAPIESE)

(3058)
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