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Let’s determine thickness of branches with a triangle!

by A. Sumida Ver. 120607
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A false way of drawing branch forking;
Cutting a stem, and . . .
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Opening them,




INVE-P
Opening them,

TH, ROKWVWERABRICRAZTHA?
But branching may not appear natural

as a branch 1s thicker,.

] 7 ]
CCTIEDOAEIFRERPYZEE A, Here I'm not talking about inclination of branches.
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Actually, below 1s a more realistic pattern of
thicknesses 1n branch forking.

CCTIEDOAEIFRERPYZEE A, Here I'm not talking about inclination of branches.
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I’ Ll show you how to determine thickness of

forking branches. .

CCTIEDOAEIFRERPYZEE A, Here I'm not talking about inclination of branches.
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Look at the shape of the junction of branching.
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CCTIEDOAEIFRERPYZEE A, Here I'm not talking about inclination of branches.
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That’s right triangle.
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CCTIEDOAEIFRERPYZEE A, Here I'm not talking about inclination of branches.
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Draw a right triangle such

that the hypotenuse (a) is

the thickness of the stem
before forking.
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Then, length of each of the
other two sides (b, ¢) forms
natural branch thickness
after forking.
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Different patterns of branch thicknesses can be drawn by
changing the shape of right triangle.

CCTIRBEDAEIFRERHPYFEE A Here I'm not talking about inclination of branches.
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The rule 1s the same for a multiple forking.
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Why can a right triangle represent stem
thicknesses in branch forking?
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Hints are this,

= b% + ¢?
|"9_710)E£E=

Pythagorean theorem
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and this.

HDEE=1B1FE2 Xn/4
Area of a circle = diameter? X /4
n=3.1415"--
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Why Pythagorean theorem?

= b% + ¢?
|’ A ADEE
Pythagorean theorem
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Because it has a relationship
with cross-sectional area of the
stem/branches.

= b% + c?
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Pythagorean theorem
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Let's calculate cross-sectional area for each.
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FE=c2Xn/4

fE=a?xn/d
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Let's calculate cross-sectional area for each.
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M OERE=b2X /4 WFEOEE=c?X /4
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miE =a? X n/4

(b?2xXm/4)+ (c?Xn/4)=~-"-"
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Sum of the cross-sectiona

BROMIL?

areas after forking?




b2 X /4 4 c2 X nt/d

-—> az X n/4
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Sum of the cross-sectional areas after forking?
(b?Xn/4)+ (c?%Xn/4) =(b?*+ c2) Xn/4
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as = b% + ¢4
E27=DT--
With Pythagorean theorem;

b2 X /4

+ c2 X /4

a2 X n/4
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Sum of the cross-sectional areas after forking?
(b?Xn/4)+ (c?Xn/4) =(b?*+ c2) Xn/4
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a‘ = b% + ¢4
E27/dDT--
With Pythagorean theorem;
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b2 X /4 ~+ c2 X /4

-—> — a’xXmnu/4
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Sum of the cross-sectional areas after forking?
(b?xXn/4)+ (c?*xn/4) =(b?*+ ¢c2) Xn/4 = a*Xn/4




b2xXn/d 4+ c2Xn/ld = a?Xn/4
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Sum of the cross-sectional areas after forking is
equal to the cross-sectional area before forking.




b2xXn/4d 4 c2Xn/d = a2Xn/4 b2 + ¢2 = a2
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MTEMRE D LORARII /T FEYTSRADEEEF LA L o7,
b’+ c? = a°

Relationship between cross-sectional areas
happened to be the same as Pythagorean theorem.




/Q\ a’ = b? + c?
b C P4 3520 EE
/ 4 \ |Pythagorean theorem
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Three sides of a triangle (with a right angle) always satisfy

Pythagorean theorem. So, lengths of the three sides can
represent stem/branch thicknesses before and after forking.




/Q\ a’ = b? + c?
b C P4 3520 EE
/ 4 \ |Pythagorean theorem
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This is why drawing a right triangle such that the hypotenuse is

the thickness of the stem before forking makes length of each
of the other two sides be the branch thickness after forking.
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Do you want to know why branches fork by keeping
total cross-sectional area?
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We need to know a little about "photosynthesis” to
understand it. See you for now.
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... and the finding of a rule of branch forking

by Leonardo da Vinci
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Oh, don’t miss it.

: |

¥l
7\)1/_/ .[Aj__u % rj(%b\(-:_ﬁj ’ -' ;);—/m;-}-;;{'ﬁ
AEHT R EHXHEERMGEEK ' »

Bruno Munari. Drawing a tree. (English- translated)
Amazon |,

http://www.amazon.com/Bruno-Munari-Drawing-
Workshop-Series/dp/8887942765

Original (ltalian) :
Bruno Munari. (1977) Disegnare un albero



