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“To draw a map, we first draw a network of lines corresponding as nearly as 
possible to those on the surface of the globe, though they are bound to differ 
very considerably from the originals.[…]. The real trouble is to draw the 
network. An examination of an atlas shows that the various networks differ 
much in appearance. Sometimes one or both sets of lines are straight, 
sometimes curved, and the curvature seems to vary in all sorts of 
ways.”(p.519) 
 

(p.54 ) 
 



29 
 

Westaway “Evidently no map can be drawn on a flat 
surface accurately.”(p.518)(

(p.53)) “there is certain 
to be distortion of form, or inequality in area, or both.”(p.519)( ( )

(p.54 ))
“The map-maker is bound to sacrifice something.”(p.519)(

(p.54))
“Hence he has contrived projections 

for different purposes.”(p.519)(
(p.55))  

 
 

(p.140) 
 

 

 
 
  



30 
 

 

 
1 5  

 
2-4-1  

   

1  

 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

2   

 
 

 
 



31 
 

 
 

 

 

 
 
 
 

 

 
 

 
 

 
 

3  

 

 
 

 
 

 
 

 
 

 

 
 
 

 
 
 

 
 

 

 
 

 
 

 
 



32 
 

 

4  

 

 
 
 

 
 

 
 

 

 
 
 
 

 

 
 

 
 

5  

 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

2

4
(1939) 1



33 
 

1
4

1
2 4

4  
  



34 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 

 
 

 
 

 
 

 
 
  



35 
 

 

 

(1)  
 

 
 

 
 

 
3-1-1 

 
 

 
 

 

 
3-1-2 

 

 
 

 
 

3



36 
 

 
 

(1 p.17) 
 
((2)  

 
 

 
 

 
3-1-4 

 

 
 

 
 



37 
 

 
 

 
3-1-5 

 
 

 

3-1-6 
 

 

 

 
 

 
3-1-7 

 
 

 



38 
 

 

 
3-1-8 

 
 

(1 p.17)

 
 
((3)  

 
 

 

 
 

 
3-1-9 



39 
 

 
 

 
3-1-10 

 

 
 

 
3-1-11 

 
 

 
 



40 
 

 

3-1-12  
 

3-1-12
(1998)

 
 

 

(1 pp.18-19 ) 
 

 
 



41 
 

 
3-1-13  

 

 
3-1-14  

 

A 

B 



42 
 

AB

 
 
((4)  

 
 

 
 

 
3-1-15 

 

ABC
 

 

 
3-1-16 

 
 

 



43 
 

 

 
 

 
 

 
 

2-1-3

 
 

 
3-1-17   

 
 



44 
 

 

(1
p.19) 

 

3-1-17
 

 
  



45 
 

 

(1)  
 

 

 
 

 
 

 
 

 
3-2-1 

 
 

 

 
3-2-2 



46 
 

 

 
 

 
3-2-3 

 
 

 
 

 
3-2-4 

 

 

 
 

 
 



47 
 

 

 
 

 
3-2-5  

 
((2)  

 
 

 
 



48 
 

 
3-2-6 

 
 

 

 
 

 

3-2-7 
 

 
 

 
 

 

 
 



49 
 

 
3-2-8 

 
 

 
 

 
3-2-9 

 

 
 

 
3-2-10 



50 
 

30
 

 

 
3-2-11 

 
 

 

 
 

30
2

 

AB

 



51 
 

 

3-2-12 3-2-9  
 
((3)  

 
 

 
 

 
 

 
3-2-13 

A B 

A 

B 



52 
 

 

 
 

 
 

 
3-2-14 

 
 

 
 

 
 

 

 
3-2-15 



53 
 

 

 
 

 
 

 

 
 

 

3-2-16  
 

1 3



54 
 

 
 
((4)  

 
 

 

 
 

AA’
 

 

 
3-2-17 

 
 

 
A’B’ E AE

 
 



55 
 

 
3-2-18 

 
 

 
 

 
 

 
3-2-19 

 

 
 

ABCD M M



56 
 

EFGH K A
 

 

 
3-2-20 

 
 

(1990)

1
1  

 
 

 

3-2-21  
 



57 
 

 

 

3-2-22

 
 
 
 
 
 
 
 
 
 
 

3-2-22   
 

1 1  
 A 

1  

                        B                         C 
3-2-23 3-2-22  

AB 1 AC

BC
 

 

 
 

 



58 
 

 
3-2-24  

 

 
 
((5)  

 
 

 

 
 

 
3-2-25 

 
 

 
 

 
 

  S   



59 
 

 
 

 
3-2-26 

 
S  

 
 

  
 

 
A  

 
 

AB B
 

 



60 
 

 
3-2-27 

 
 

 
 

 
3-2-28 

 



61 
 

 
 

 
 

 
 

 
 

 
 

 

3-2-29 
 
 

(2015)
 

 
3-2-27 S S ABCD S’ A’B’C’D’

3-2-30
3-2-30 S A A1 A1

3-2-25
A1 3-2-31 A1 A

A1

SA A
3-2-32  



62 
 

 
3-2-30  

 

 

3-2-31  



63 
 

 
3-2-32  

 
(2015)

(p.441) (1990)
 

  



64 
 

 

(1)  
 

 
 

 

 
3-3-1 

 
 

 

 
 

cm cm
 

 
3-3-2 

 
A B  



65 
 

 

4  
OP

 
 
((2)  

 
 

 
 

O H A H
O A  

 

 
3-3-3 

 
O H A H OA

 

 
 



66 
 

 

3-3-4 
 

 
 

O A OA
 

 

 

3-3-5 
 
 

 



67 
 

 

3-3-6  
 

(2 p.18)

 
 
 
((3)  

 
 

A B
 

 

 
3-3-7 

 
A B  



68 
 

A B  
 

A B  
 

 
 

AB A B
 

 
O C C EF C CE

CF  
 

 
3-3-8 

 
OE cm OC cm OCE CE CF

CE CF 0° 90°
CE CF  

 
 

(2 p.11)

 
 



69 
 

 
3-3-9  

 

 
  



70 
 

 

(1)  
 

 

 

 
 

 

3-4-1 
 

20 1 139 140
35 20 36  

 
 

139 140 20 1

 



71 
 

 

3-4-2 
 

ABCD AB BC CD 20
1 AD

AD  
 

130 140 10
 

 

 
 



72 
 

 

3-4-3 
 

1000 1 10
20 30 10

1 1 (1852m)  
 

 
 

140 150 35 40
 

 

 
3-4-4 



73 
 

 
2

 
(1) A B  
(2) C D  
(3) C E  
(4) C F  
(5) C G  

 
 

 
 

10 1
30

 
 

 

 
 

 
 
 

(2014)  
 

0° 10° 3-4-5
B C B C 10° A D

3-4-6 3-4-6 O OAD
OBC A B C D

3-4-7 A D OB OC
A OB OB A’ A’ 9 A

A 10° AOB=10° 1
OA=1  



74 
 

 
3-4-5 3-4-6  

 

 
3-4-7  

 
OA’  

 
3-4-7 3-4-6  

BC AD=1 cos10° 
 

 

 
 

BC AD=cos36° cos35°20′ 
 

 

 



75 
 

 
AD 0.8 198400 1

 
 

3-4-5 3-4-6 3-4-7

 

 
 
 
((2)  

 
 

 
 

 
 

 
 

10cm N
O 30 2

 
 



76 
 

 
3-4-8 

 

 
 

 
 

 
3-4-9 

 

 

 
1

1
1  

 
 



77 
 

 
 

 
 

 
 

 
3-4-10 

 
ABD A D B

B C
ABC A B C C

ABD A B A B  
 

 
3-4-11 

 
 

BOC a COA b AOB=c 
a B b A B  

 



78 
 

B OC BE E OA
EF BFE A  

 

 
3-4-12 

 
r EF r a b A

a b A A
B B  

 
 

4
(p.11)

(2015)
 

 

3-4-13 10° 20° 30° 3
10°

N’O’N1’ 10° N1’ O N1’ O’ N
N1’’ 2 N’ N1’’ 10°

2°  
 



79 
 

 
3-4-13  

 
(2015)

(p.441) (1939)

 
(2014)  

BOE  
 

OFE  
 

BFE  

 



80 
 

BOF  
 

EF  
  

=  

 
 

 

OEF  
  

 

 

  

 

 

 

 
 
((3)  

 
 

 

 
 

 
 



81 
 

 
 

 
3-4-14 

 

 
 

 
 

 
 

 

 
3-4-15 

 



82 
 

 
AB XY C AB  

 

3-4-16 
 

A B C XY AA’ BB’ CC’ C AB
XY O  

 
AB AB CC’

A’B’ CO  
 

 
 

 
 

 
 

 
 

 
 

 
 



83 
 

 

 
3-4-16 CO CO

2CO
 

 
 

 
 

 
  



84 
 

 

 

 
3-5-1

 

 
3-5-1  

 
4

 
 

 
3-5-2 3-2-15  

 
 



85 
 

 

3-5-3 3-2-16  
 

 

3-5-4
 

3-5-5
3-5-4

3-5-6  

3-5-6 3-5-5
3-5-6

 



86 
 

 
3-5-4 3-2-32 3-5-5 3-4-13  

 

 
3-5-6  

 
  



87 
 

 

 
 

1 4
2

 
 

3-5-1  
1  4  
 

 
 

 

 
 

 

 

4
 

1
4

(4 p.20)

1 4 4
 

4

 
 



88 
 

 
3-6-1 3-4-6 3-4-7  

 
 

(1939)
 

 

 
3-6-2 3-4-13  



89 
 

 
Westaway

2
4

 
 

 
(4

p.40) 
 

 
3-5-1

2
1

 
  



90 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 

 

 

 
  



91 
 

 

(1)  
(1998) 2  

 
(1)  
(2)

(p.17) 
 

(p.17)
(p.17)

 
 

(p.17) 
 

4-1

 

 

4-1-1  



92 
 

( 1)

 

 
4-1-2  

 
4-2  

 
O P

Q P Q
 

 
(p.221) 

 
4-1-3  

 
0

4-2



93 
 

 
 

2 45
2 1

 

 
 
 
((2)  

(2005)

(p.162)
2

(1998)
(p.19)

(p.163)  
 

 

(p.163) 
 

 
4-4



94 
 

 
 

GHSI A AE ET DF
AE AE ET

DF
ET DF

AE
ET DF

E
AE DF

(p.164) 
 

 
4-1-4  

 

 
 

C SR C

(p.164) 

 
4-1-5 4-1-4  



95 
 

 
5 4-1-6 1

30  

 

 

 

 
 

 

(p.164 ) 
 

 
4-1-6 4-1-5  

 

(p.165)  

 
 

2 43 45 3
 

 
1  



96 
 

(p.164) 
2  

(p.168) 
3  

2

(p.169) 
 

1

2 3
 

(p.172)
 

 
 
((3)  

(2006) (2005)
(p.193)

 
 

 

(p.193) 
 



97 
 

(p.194)

 
 

2 65 3
 

 
1  

 

2  
 

  
  
  

 
2  

 
2

 
 

  
  

 
3  

 

 
 

  
 (pp.196-199) 

 



98 
 

(pp.200-201)  
 
 
((4)  

(2015)
(p.98)

 
 

(pp.99-
100 ) 

 

4-1-7  
 
 



99 
 

 
4-1-7  

 

(p.100) 2
C D 90

C D C
D 90

(p.101)

(p.101)  
 

2 1
(p.101)

4 4 4

2
1

(pp.101-102



100 
 

)
(p.102)

(p.102)  
 
  



101 
 

 
(1)  

 
(1998)

 
(2005)

2
2  

(2006) 2
 

(2015)
 

 

2  

 

 
(1998)

(2005)



102 
 

(4 p.2)

 
3

 
1 (1939)

1

(2015)

 
2  

2 1

 
(2006) (2015)



103 
 

 
 

 
4-2-1  

 
(2015)

2

 
 
 
((2)  

(1998)

(p.6)
(p.6)

 
 



104 
 

 
4-2-2 ( ) 

 

 
 
  



105 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
  



106 
 

 

4

 

 

(1998)

(2010)

 

3

3

(1939)
 



107 
 

 

 
 

 

3  
1

(1990)

 
2

1

 
3 2  

 
 
  



108 
 

 

(1) (2010) 4 5 ―
― 10 pp.21-32  

(2) (1979) ― ―  
(3) (2015)

 
(4) (1990a)

20 pp.85-102  
(5) (1990b)

21 pp.43-56  
(6) (1993) ―

― 26 pp.53-66  
(7) (1995) ―

― 7 pp.71-80  
(8) (2006) ―

― (13)
pp.192-204  

(9) (2005) ―
― (12)

pp.162-174  
(10) (1957)  
(11) (2015)

27 pp.97-104  
(12) (1990) pp.94-154  
(13) (1970)  
(14) (2009)

 
(15) (2014) ―

― 47
pp.447-450  

(16) (2015) ―
― 48

pp.439-442  
(17) (1998) 80 11 pp.17-

22  



109 
 

(18) (1936) F.W.Westaway Craftsmansphip in the Teaching of Elementary 
Mathematics. 18 1 p.49  

(19) (1939) 26
pp51-72  

(20) (1998)
80 7 pp.2-10  

(21) (1942)  
(22) (1943 1944)

 
(23) (1943 1944)

 
(24) (2008)  
(25) 39 (2012)  
(26) (2008)  
(27) Westaway (1937) Map Projection Craftsmanship in the Teaching of 

Elementary Mathematics Blackie And Son Limited pp.517-537
https://archive.org/details/craftsmanshipint032576mbp 

  
 

 


