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The Dedekind sum s are of importance in the transformation formul ae for the Dedekind modular 
form lJ (r), and in discuss ing the c haract ers of degree 1 of the modular group and its s ubgroups. These 
su ms are rational numbers and a tab le of their exact values is given. In add ition a co mpre hensive 
bibliography on these sums is included . 
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1. Introduction 

The purpose of thi s paper is to present a short table 
of Dedekind su ms s(h, k) . These sums arise in the 
theory of modular forms and in number theory as 
well as in various other areas of mathe matics. We 
have included a fairly exte nsive bibliography.3 

In order to defin e a Dedekind sum, we first intro· 
duce the following symbol: 

((x)) = x - [x] -t for x not an integer 
(Ll) 

= 0 for x an integer 

where [x ] denotes the greatest integer not exceeding 
x. Then a Dedekind sum is defin ed by 

k 

s(h, k) = ~ ((hu/k)) ((u/k)) (1.2) 
11 = 1 

where h is any integer and k is a ny positive integer. 

The pape r of Rademache r and Whi teman [1941], 
contai ns a numbe r of interes tin g theore ms on Dede· 
kind sums. A later paper by Rademacher [19561, ex· 
tends so me of these results. In section 2 we quote 
so me of these theorems. The interes ted reader is 
referred to these papers for proofs. 

2. Theorems on Dedekind Sums 

In this paragraph we present., without proof, theo· 
rems on Dedekind sum s whic h will be helpful in using 
and extending the table. 
THEOREM 1. For integers h, q , k, with q and k posi-

c tives(qh , qk)=s(h , k). [RW,p. 380]. 
This theore m allows us to co nsider only (h , k) = 1. 
In fact , Rade mac he r in [R] places thi s res tri ction 
on the definition of s(h, k). 
THEOREM 2. If hi == h2 mod k then s(hl ' k) = s(h2, k) . 
[R, p. 445]. 
THEOREM 3. s(- h, k) =- s(h, k). [R, p. 445]. 

Theorems 1, 2 , and 3 aJJow us to obtain s(h , k) for 

! This project was spo nsored by Wisconsin Al umni Hesearch Fu nds. 
2 Present add ress: Unive rsit y of Wisconsin. Mad iso n. Wis. 
3 The autho r wishes 10 acknow ledge ap precia tion to Professor J. R. S mart fo r hi s ass ist­

ance in the pre para tion of thi s pape ,"" 

all h and for all k less than some fixed limit K from. a 
table giving s(h, k) only for k = 2, 3, . .. , K and 'h 
each integer in the interval [1 , [k/2]] s uch that (h, k) = 1. 
THEOREM 4. If h"12 == 1 mod k then s(hl ' k) = s(h2, k) 
[R, p. 445J. 
THEOREM 5. The denominator of s(h , k) is at most 
2k . (3 , k) where (n , m) denotes the greatest common 
divisor of n and m [R, p. 4461. 

The main theorem on Dedekind s ums is the follow­
ing rec iprocity relation. 
THEOREM 6. If h > 0, k > 0, (h, k) = 1 then 

s(h, k)+s(k, h)=- ;j + (h/k+k/h+l/hk)/l2. 

There are many proofs of this theore m (e.g. [RW, p. 
381J, [R, p. 445J). In computing our table we used 
the reciprocity relation for Dedekind sums. It allows 
the co mputation of s(ho, ko) usi ng a table of s(h, k) 
for k < ko without directly co mputing the sum in the 
definition . This relation will also be quite useful to 
the reader who wishes values of s(h, k) not in the tab le. 
For example, if 1 ~ h ~ 100 then s(h, k) can be ob tained 
for any k > 0 by at most one application of the re­
ciprocity formula. 

3. Authentication and Description of 
Computing Procedures 

The program was written in FORTRAN 60 and run 
on a CDC 1604 computer. After using a sieve type 
method to eliminate from consideration those h exce pt 
for 1 ~ h ~ [k/2] and (h, k)= 1, s(h, k) was computed 
(in rational form) by using the reciprocity relation . 
It was then reduced until the nume rator and de nomin a­
tor were without co mmon factor and entered into 
the table. This table remained in sto rage until 
computation was completed at which time it was 
punched on cards. The punched cards were the n 
printed using an IBM 407 accounting machine. 

This table was checked vi s ually with another un­
published table (computed by Robert A. Tobey 
using (1.2) directly) and the two were found to be in 
complete agreement. 
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s( h , k) s( h, k) h s(h, k) k 

0/1 23 6 17/46 32 13 19/64 40 
1118 23 7 - 1/46 32 15 - 27/64 40 

1/8 23 8 21 146 33 I 248/99 40 
115 23 9 - 7/46 33 2 11 2/99 40 
0/1 23 10 - 1/46 33 4 32/99 40 

6 51 18 23 II - 33/46 33 5 3 1199 4 1 
7 5/14 24 I 253/144 33 7 23/99 41 
7 1/14 24 5 53/144 33 8 -32/99 4 1 
7 - 1114 24 7 19/144 33 10 5/99 41 
8 7/1 6 24 II - 37/144 33 13 -3 1/99 4 1 

8 3 1/16 25 46/25 33 14 - 23/99 4 1 
9 I 14/27 25 4/ 5 33 16 -11 2/99 4 1 
9 2 4/27 25 2 /v 34 1 44/ 17 4 1 
9 4 - 4127 25 4125 34 3 11 / 17 

10 I 3/5 25 -4/25 34 9/17 
41 
41 

10 3 0/1 25 7 0/1 34 7 9/17 4 1 
II I 15/22 25 8 -2/5 34 9 4/17 4 1 
II 2 5/22 25 9 4/25 34 11 - 11 /17 41 
II 3 3/22 25 11 -4/25 34 13 0/1 4 1 
11 4 3122 25 12 -4/5 34 15 -4/17 4 1 

11 -5/22 26 25/13 35 I 187/70 4 1 
12 55/72 26 7/13 35 2 17/14 4 1 
12 - 1/72 26 0/1 35 3 11 /14 4 1 
13 11 /13 26 2/13 35 4 43170 4 1 
13 4/13 26 7/13 35 6 37/70 4 1 

13 1/13 26 II -2/13 35 8 1/14 42 
13 - 1/l3 27 I 325/162 35 9 43170 42 
13 0/1 27 2 143/162 35 II - 13170 42 
13 - 4/13 27 4 73/162 35 12 11 /14 42 
14 13/14 27 5 35/162 35 13 - 1/14 42 

14 3 3/14 27 7 73/162 i.'1 16 - 13170 
14 5 3/14 27 8 - 1/162 3;; 17 - 17/14 

42 
43 

15 I 9 1/90 27 10 1/162 36 1 595/2 16 43 
15 2 7/18 27 II 35/162 36 5 35/216 
15 4 19/90 27 13 - 143/ 162 3Ii 7 - 35/216 

43 
43 

1- 11 7/56 36 II - 19/2 16 43 
1< 27156 36 13 19/216 43 
It 13/56 36 17 - 109/216 43 
16 - 27/56 37 I 105 /37 43 
16 - 13/56 37 2 48137 43 

17 20/17 28 13 - 19/56 37 3 27137 43 
17 8/17 29 I 63/29 37 4 15/37 43 
17 5117 29 2 28/29 37 5 14/37 43 
17 0/1 29 3 18/29 37 6 0/1 43 
17 1/17 29 4 7/29 37 7 5/37 43 

17 5/17 29 13/29 37 8 8137 43 
17 1/17 29 13/29 37 9 - 15 /37 43 
17 - 8117 29 - 7/29 ;17 10 3137 43 
18 34/27 29 4129 37 II - 3 /37 43 
18 2127 29 -3/29 37 12 - 27137 43 

18 - 2/27 29 10 18/29 37 13 12 /37 43 
19 5 1/38 29 II 4129 37 14 8 /37 43 
19 2 1/38 29 12 0/1 37 15 14 /37 44 
19 9138 29 13 -3/29 37 16 5137 44 
19 11 /38 29 14 - 28/29 37 17 - 12/37 44 

19 5 11 138 30 I 203/90 37 18 -48/·17 44 
19 6 - 9138 30 7 1/18 38 I 11 1/38 44 
19 7 3/38 30 II 13/90 :l8 3 33/38 44 
19 8 - 3/38 30 13 1/18 38 5 15/38 44 
19 9 - 21 /38 3 1 I 145/62 38 7 11138 44 

20 57/40 31 2 65/62 38 9 - 1/38 
20 318 31 3 35/62 38 I I 11 138 
20 3/8 31 4 33/62 38 13 33/38 
20 - 7/40 31 5 5/62 38 15 - 15 /38 
21 95163 3 1 6 -5/6? 38 17 - 1/38 

44 
44 
45 
45 
45 

21 2 40/63 3 1 7 13/62 39 I 703/234 
2 1 4 5/63 3 1 8 33/62 ,19 2 323/234 
2 1 5 -5163 3 1 9 13/62 39 4 163/234 
2 1 8 4/63 3 1 10 - 35/62 39 5 11 / 18 
21 10 - 40/63 31 II 15162 39 7 37/234 

45 
45 
45 
45 
45 

22 I 35/22 3 1 12 - 1/62 39 8 11 118 
22 3 7/22 3 1 13 - 1/62 39 10 163/234 
22 5 3/22 3 1 14 - 15/62 39 II -37/234 
22 7 - 7122 3 1 15 - 65/62 39 14 53/234 
22 9 3122 32 1 155/64 39 16 19/234 

45 
45 
45 
45 
46 

23 77/46 32 3 45/64 39 17 - 19/234 
23 33146 32 5 19/64 39 19 -323/234 
23 21/46 32 7 5164 40 I 247/80 
23 17146 32 9 - 5/64 40 3 13/16 
23 7/46 32 11 45/64 40 7 5/16 

46 
46 
46 
46 
46 
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h s(h, k) k h 

9 23/80 46 13 
II 17/80 16 15 
13 - 13/16 46 17 
17 - 51 16 46 19 
19 - 47/80 46 21 

I 130/4 1 47 I 
2 60/4 1 47 2 
3 39/4 1 47 3 
4 20/4 1 47 4 
5 1014 1 47 5 

6 25/41 47 6 
7 25/4 1 47 7 
8 - 10/4 1 47 8 
9 0/1 47 9 

10 - 20/41 47 10 

II 9/41 47 II 
12 3/4 1 47 12 
13 - 11 /4 1 47 13 
14 39/4 1 47 14 
15 914 1 47 15 

16 - 4/41 47 16 
17 - 3/41 47 17 
18 - 4/41 47 18 
19 - 11/41 47 19 
20 - 60/4 1 47 20 

I 205/63 47 21 
5 29/63 47 22 

II 20/63 47 23 
13 - 2/63 48 I 
17 29/63 48 5 

19 - 20163 l8 7 
I 287/86 48 11 
2 133/86 48 13 
3 77186 48 17 
4 67/86 48 19 

5 4 1/86 48 23 
6 7/86 49 1 
7 -7/86 49 2 
8 13/86 49 3 
9 27186 49 4 

10 11/86 49 .5 
II 67186 49 6 
12 5/86 49 8 
13 11 /86 49 9 
14 - 77/86 49 10 

15 35/86 49 11 
16 - 13/86 49 12 
17 - 4 1/86 49 13 
18 5/86 49 15 
19 - 27/86 49 16 

20 -35/86 49 17 
2 1 - 133/86 49 18 

I 30 1/88 49 19 
3 9 1/88 49 20 
5 61/88 49 22 

7 19/88 49 2:, 
9 6 1/88 49 24 

13 5/88 50 I 
15 ' 9 1/88 50 3 
17 5/88 50 7 

19 19/88 50 9 
2 1 - 59188 50 II 

I 473/135 50 13 
2 44/27 50 17 
4 77/13.1 50 19 

7 10/27 50 21 
8 8/27 .\0 23 

11 -77/135 5 r I 
13 10/27 5 1 2 
14 -23/135 5 1 4 

16 23/135 51 5 
17 8/27 51 7 
19 - 13/135 51 8 
22 -44/27 51 10 

I 165/46 51 II 

3 45/46 51 13 
5 15/46 51 14 
7 11 /46 51 16 
9 - 15/46 51 19 

1 1 -5/46 51 20 

s(h, k) k h 

- 11/46 51 22 
- 45/46 51 23 

3/46 51 25 
3146 52 I 

- 5/46 52 3 

345/94 52 5 
16 1/94 52 7 
105 /94 52 9 
8 1/94 52 II 
51/94 52 15 

65/94 52 17 
37/94 52 19 
65/94 52 21 

5/94 52 23 
10/94 52 25 

- 1/94 53 1 
8 1/94 53 2 

7/94 53 3 
- 15/94 53 4 
- 33/94 53 5 

105/94 53 6 
1194 53 7 

- 7/94 53 8 
5 1194 53 9 

- 37/94 53 10 

5/94 53 II 
- 33/94 53 12 

- 16 1/94 53 13 
108 1/288 53 14 
16 1/288 53 15 

199/288 ,')J 16 
- 11288 S3 17 

1/288 53 18 
89/288 53 19 

- 16 1/288 53 20 

-2 17/288 53 21 
188/49 53 22 
88149 53 23 
S2/49 53 24 
32/49 53 25 

38/49 53 26 
8149 54 I 

- 8/49 54 5 
18/49 54 7 
38/49 54 II 

18/49 54 13 
- 32/49 54 17 

8/49 54 19 
- 8/49 54 23 

- 52149 54 25 

24149 55 I 
4/49 55 2 

- 4149 55 3 
8149 55 4 

- 8/49 55 6 

-24/49 55 7 
-88/49 55 8 

98/25 55 9 
6/5 55 12 
0/1 55 13 

2125 55 14 
- 2125 55 16 

2/5 55 17 
6/5 55 18 

2125 .15 19 

- 2125 55 21 
- 2/5 .oS 23 

1225/306 55 24 
575/306 55 26 

17/18 55 27 

125/306 56 I 
9 1/306 56 3 
7 1/306 56 5 

- 125/306 56 9 
891306 56 I I 

17/18 56 13 
89/306 56 15 

- 35/306 56 17 
- 7 1/306 56 19 
- 551306 56 23 

s(h, k) 

9 1/306 
-55/306 

- 575/306 
425/104 
11 9/104 

5/8 
47/104 
41 / 104 
31/104 
47/ 104 

- 11 9/104 
3 1/104 

5/8 
- 41/1 04 
-87/104 

221 /53 
104/53 
68153 
39153 
34153 

41 153 
17/53 
20/53 
4 1/53 
11153 

2 1/53 
8/53 

- 39/53 
16/53 

- 17/53 

11 /.03 
-23/53 

68/53 
16/53 
20/53 

- 34/S3 
- 8153 

0/1 
- 21 /53 
- 23/5,3 

- 104/53 
689/16' 
139/16' 
77/16' 

139/16' 

-3 1/16' 
-41/1 62 

41/162 
-77/162 
-3 1/162 

477/11 
45/2' 

o 
2 
2 
o 
o 

27/2' 
113/1 1 
27/1 1 

1712' 
1712' 

- 27/11 
:l/2' 
1/2' 

11 3/1 1 
17/1 1 

o 
o 
2 
2 
o 

1/2' 
- 27/2' 
63/1 1 

7/1 1 
312' 

- 17/1 1 
-63/11 

- 45/2' 

495/1 1' 
153/1 1' 
55/11 
15/11' 

-55/1 1' 

23/1 1 
33/1 1' 

- 1/1 1' 
153/1 1' 

1/1 1' 



k h ,(h , k) k h ,(h., k) k h ,(h, k) k h ,(h , k) k Ii ,(h, k) k Ii ,(h, k) 

56 25 15/1 12 6 1 10 - 20/61 65 14 24/65 69 II 3 1/207 73 7 5 1{73 76 27 35/ 152 
56 27 - 103/1 12 6 1 II 0/1 65 16 - 64/65 69 13 .59/207 73 8 6/73 76 29 2 1/ 152 
57 I 770/171 61 12 - 35/6 1 65 17 5/13 69 14 229/207 73 9 - 6{73 76 3 1 3.';/ 152 
57 2 364/17 1 61 13 5/61 65 18 0/1 69 16 59 /20 7 73 10 27/73 76 33 - 11 / 152 
57 4 140/17 1 61 14 - 5/6 1 65 19 9/65 69 17 - 22 1/207 73 II 33/73 76 35 - 85/ 152 

57 5 121/17 1 61 15 - 55/6 1 65 2 1 - 3/5 69 19 32/207 73 12 -'16/7'1 76 37 - 203/ 152 
57 7 14/17 1 61 16 15/6 1 65 22 21/13 69 20 49/207 73 13 17/73 77 I 475/ 77 
57 8 - 14/17 1 61 17 8/6 1 65 23 5/ 13 69 22 -58/207 73 14 - 1{73 77 2 228/77 
57 10 4 1/171 61 18 8/61 65 24 9/65 69 25 - 3 1/207 73 15 4 1{73 77 3 1.)0/77 
57 II -5/17 1 61 19 - 15/6 1 65 27 - 3/13 69 26 11 2/207 73 16 4{73 77 4 95/77 

57 13 23/ 171 61 20 - 85/61 65 28 6/ 13 69 28 68/207 73 17 5{73 77 5 80/77 
57 14 - 140/ 171 61 21 40/6 1 65 29 14/65 69 29 - 32/207 73 18 - 84{73 77 6 85/ 77 
57 16 -4/171 61 22 9/6 1 65 3 1 - 3/5 69 3 1 - 49/20 7 73 19 24{73 77 8 48/77 
57 17 - 4 1/17 1 61 23 28/6 1 65 32 - 32/13 69 32 - 68/207 73 20 33/73 77 9 25/77 
57 20 67/ 171 6 1 24 - 16/6 1 66 I 520/99 69 34 - 544/207 73 2 1 5 1/73 77 10 3 1/77 

57 22 23/171 61 25 9/6 1 66 5 6S/99 70 I 39 1{70 73 22 27/73 77 12 24/77 
57 23 121/ 17 1 6 1 26 - 34/61 66 7 6 1/99 70 3 23/ 14 73 23 - 24/73 77 13 85/ 77 
57 25 - 4/ 171 6 1 27 - 29/61 66 13 - 6S/99 70 9 39{70 73 24 - 126{73 77 15 - 15/77 
57 26 - 5/17 1 6 1 28 - 16/61 66 17 56/99 70 II 11 /70 73 25 60/73 77 16 25/ 77 
57 28 - 364/1 71 6 1 29 - 40/61 66 19 61 /99 70 13 3/14 73 26 1{73 77 17 - 25/77 

58 1 133/29 61 30 - 140/61 66 23 47/99 70 17 - 5/1 4 73 27 0/1 77 18 4/77 
58 3 38/29 62 I 305/62 66 25 16/99 70 19 - 11 /70 73 28 - 17/73 77 19 - 95/77 
58 5 2 1/29 62 3 95/62 66 29 - 16/99 70 23 - 23/1 4 73 29 - 71{73 77 20 36/ 77 
58 7 11 /29 62 .5 49/62 66 31 -56/99 70 27 3/14 73 30 - 5/73 77 23 - 3 1/77 
58 9 13/29 62 7 53/62 67 I 715/ 134 70 29 - 1/70 73 3 1 - 19{73 77 24 - 25/77 

58 II 2/29 62 9 53/62 67 2 34 1/ 134 70 3 1 - 39{70 73 32 4/73 77 25 - 59/77 
58 13 13/29 62 II 23/62 67 3 209/134 70 33 -5/14 73 33 - IW73 77 26 150/77 
58 15 14/29 62 13 15/62 67 4 171/134 71 I 805/142 73 34 - 41 /73 77 27 36/77 
58 17 0/1 62 15 - 17/62 67 5 11 7/ l:l4 71 2 385/142 73 35 - 60{73 77 29 48/77 
58 19 - 38/29 62 17 23/62 67 6 55/ 134 71 3 253/142 73 36 - 204{73 77 30 4/77 

58 21 - 2/29 62 19 - 15/62 67 7 65/134 71 4 193/142 74 I 2 19/37 77 3 1 80/77 
58 23 - 21/29 62 2 1 95/62 67 8 53/ 134 71 5 105/142 74 3 69/37 77 32 - 24{77 
58 25 , 11/29 62 23 - 1/62 67 9 71/ 134 7 1 6 145/142 74 5 44/37 77 34 - 20/77 
58 27 - 14/29 62 25 49/62 67 10 43/1 34 7 1 7 35/142 74 7 2 1/37 77 36 - 15/77 
59 I 55 1/ 11 8 62 27 - 1/62 67 II - 55/ 134 7 1 8 133/1 42 74 9 11 /37 77 37 - 59{77 

59 2 26 1/ 118 62 29 - 17/62 67 12 29/1 34 7 1 9 133/142 74 II 17/37 77 38 - 228/77 
S9 3 171/ 11 8 63 I 1891 /378 67 13 - 15/ 134 7 1 10 - 35/142 74 13 6/37 78 I 1463/234 
59 4 13 1/ 118 63 2 899/378 67 14 5 1/134 7 1 II 7S/ 142 74 15 44/37 78 5 19/ 18 
59 5 11 1/ 11 8 63 4 45 1/378 67 15 71/ 134 7 1 12 14S/ 142 74 17 - 6/37 78 7 77/234 
59 6 101 / 11 8 63 5 305/378 67 16 -5/ 134 7 1 13 75/ 142 74 19 24/37 78 II -77/234 

59 7 63/ 11 8 63 8 323/378 67 17 17 1/1 34 7 1 14 - 105/ 142 74 2 1 - 2 1/37 78 17 49/234 
59 8 37/ 11 8 63 10 109/378 67 18 2 1/ 134 7 1 15 53/ 142 74 23 - 4/37 78 19 - 103/234 
59 9 19/1 18 63 II 143/378 67 19 - 65/1 34 7 1 16 33/1 42 74 25 69/37 78 23 49/234 
59 10 101 /1 18 63 13 18 1/378 67 20 - 43/1 34 7 1 17 - 25/142 74 27 17/37 78 25 - 85/234 
59 11 9/11 8 63 16 45 1/378 67 2 1 - 5/134 7 1 18 193/142 74 29 - 4/37 78 29 - 23/234 

59 12 111 /118 63 17 53/378 67 22 - 209/ 134 71 19 53/142 74 3 1 0/1 78 31 - 19/18 
59 13 - 19/118 63 19 109/378 67 23 99/ 134 71 20 - 15/142 74 33 11 /37 78 35 - 23/234 
59 14 - 11 /1 18 63 20 - 127/378 6 7 24 5 1/1 34 
59 15 13 1/1 18 63 22 127/378 67 25 - 53/134 
59 16 - 9/1 18 63 23 143/378 67 26 - 2 1/1 34 

71 2 1 - 1/142 74 35 - 24/37 78 37 - 103/234 
71 22 - 13/ 142 75 I 270 1/450 79 I 1001 / 158 
7 1 23 - 97/ 142 7S 2 259/90 79 2 '~81 / I S8 

59 17 63/ 118 63 25 - 30.';/378 67 27 117/ 134 
59 18 - 3/1 18 63 26 53/378 67 28 29/134 
59 19 - 61 / 11 8 63 29 - 18 1/378 67 29 11/ 134 
59 20 17 1/ 118 63 3 1 - 899/378 67 30 - 11 / 134 
59 21 11 /1 18 64 I 65 1/ 128 67 3 1 - 15/ 134 

7 1 24 253/ 142 75 4 649/450 79 3 299/ IS8 
7 1 25 25/ 142 75 7 13/ 18 79 ,~ 24 1/ 158 
71 26 23/ 142 75 8 43/90 79 5 20 1/158 
71 27 1/ 142 75 II 25 1/450 79 6 9 1/158 
7 1 28 - 49/1 42 75 13 29/90 79 7 99/1 58 

59 22 - 37/1 18 64 3 189/ 128 67 32 - 99/ 134 7 1 29 13/142 75 14 - 1/450 79 8 161 /158 
59 23 - 3/ 11 8 64 5 131/128 67 33 - 341/1 34 7 1 30 - 23/142 75 16 1/450 79 9 101 /158 
59 24 29/1 18 64 7 2 1/ 128 68 I 737/136 7 1 3 1 - 33/142 75 17 7/90 79 10 161 /158 
59 25 - 21/118 64 9 - 2 1/ 128 68 3 23 1/136 7 1 32 - 15/142 75 19 649/450 79 II 2 1/ 158 
59 26 - 2 1/1 18 64 II 6 1/ 128 68 5 121/136 71 33 - 49/142 75 22 - 7/90 79 12 47/158 

59 27 - 29/ 11 8 64 13 13 1/1 28 
~ 7 87/136 

59 28 - 61/1 18 64 15 - 11 /128 9 33/1 36 
59 29 - 261/1 18 64 17 11/128 68 II 7/136 
60 I 1711 /360 64 19 - 3/ 128 68 13 1/8 
60 7 29/72 64 21 - 189/128 68 15 - 33/136 

71 34 - 97/142 75 23 - 29/90 79 13 - 91/1 S8 
71 35 - 385/142 75 26 251/450 79 14 71/1 58 
72 I 2485/432 75 28 - 43/90 79 15 - 1/ 158 
72 5 413/432 75 29 - 1/450 79 16 20 1/1.58 
72 7 235/432 75 3 1 1/450 79 17 71/1 58 

60 II 161 /360 64 23 21/ 128 68 19 - 1/136 
60 13 11 /72 64 25 - 2 1/128 68 21 1/8 
60 17 - 29/72 64 27 - 3/128 68 23 23 1/1 36 
60 19 - 71 /360 64 29 - 61 /128 68 25 1/1 36 
60 23 - II /72 64 3 1 - 139/128 68 27 - 121/ 136 

72 II 35/432 75 32 - 13/18 79 18 33/158 
72 13 - 35/432 75 34 - 25 1/4S0 79 19 - 19/1 58 
72 17 53/432 75 37 - 259/90 79 20 24 1/1 58 
72 19 163/432 76 I 925/1 52 79 21 I/lS8 
72 23 - 18 1/432 76 3 275/152 79 22 33/158 

60 29 - 36 1/360 65 I 336/65 68 29 - 87/ 136 
61 I 295/6 1 65 2 32/ 13 68 3 1 7/136 
61 2 140/6 1 65 3 2 1/13 68 33 - 159/ 136 
6 1 3 85/61 65 4 64/6S 69 I 11 39/207 
6 1 4 55/61 65 6 6 1/65 69 2 544/207 

72 25 181 /432 76 5 125/152 79 23 13/1.58 
72 29 413/432 76 7 155/152 79 24 - 13/ 158 
72 3 1 235/432 76 9 93/1 52 79 25 - 19/158 
72 35 -54 1/432 76 II 155/1 52 79 26 - 299/1 58 
73 I 426{73 76 13 85/1 52 79 27 143/ 158 

61 5 35/6 1 65 7 6/ 13 69 4 22 1/207 73 2 204/73 76 15 - 12.5/1 52 79 28 39/158 
6 1 6 20/61 65 8 0/1 69 5 229/207 
61 7 34/61 65 9 14/65 69 7 194/207 
6 1 8 28/61 6.5 II 6 1/65 69 8 112/207 
61 9 29/61 65 12 3/ 13 69 10 194/207 

73 3 126{73 76 17 93/1 52 79 29 23/ 158 
73 4 84173 76 21 2 1/1 52 79 30 23/ 158 
73 5 71/73 76 23 11 /152 79 3 1 -39/158 
73 6 36/73 76 25 -275/1S2 79 32 65/ 158 
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k h s(h , k) k h s(h, k) k h s(h, k) k h s(h , k ) k h s(h , k) k h s(h , k) 

79 33 47/158 83 II 27/166 86 11 55/86 
79 34 99/1 58 83 12 183/166 86 13 27/86 
79 35 - 101/1 58 83 13 49/166 86 15 39/86 
79 36 21/158 83 14 197/166 86 17 - 8S/86 
79 37 - 65/158 83 15 -27/166 86 19 -35/86 

89 17 18/89 92 9 85/184 95 12 4S/38 
89 18 128/89 92 11 59/184 95 13 17/38 
89 19 - 7/89 92 13 - 91/1 84 95 14 10:3/190 
89 20 28/89 92 15 - 21/184 95 16 257/190 
89 21 18/89 92 17 29/ 184 9S 17 11 /38 

79 38 - 143/158 83 16 7/1 66 86 2 1 - 4S/86 
79 39 - 481/158 83 17 107/1 66 86 23 39/86 
80 I 1027/160 83 18 13/ 166 86 25 19/86 
80 3 65 /32 83 19 9/166 86 27 -15/86 
80 7 2S/32 83 20 - 43/166 86 29 189/86 

89 22 - 132/89 92 19 75/1 84 95 18 5/38 
89 23 49/89 92 21 13/ 184 95 21 - 93/190 
89 24 19/89 92 25 - 59/184 95 22 17/38 
89 25 - 8/89 92 27 - 29/184 95 23 - 13/38 
89 26 19/89 92 29 - 7.>/184 95 24 3.53/190 

80 9 163/160 83 2 1 267/166 86 3 1 19/86 
80 II 37/160 83 22 37/166 86 33 - 27/86 
80 13 - 1/32 83 23 - 13/166 86 35 IS/86 
80 17 7/32 83 24 S3/ 166 86 37 6 1/86 
80 19 -27/ 160 83 2S 7S/166 86 39 -55/86 

89 27 5/89 92 3 1 435/184 95 26 117/ 190 
89 28 - 17/89 92 33 45/ 184 9S 27 - 3 1/38 
89 29 - 83/89 92 35 - 13/184 9S 28 11 /38 
89 30 203/89 92 37 237/ 184 95 29 - 17/190 
d9 3 1 49/89 92 39 - 45/184 95 3 1 - 193/1 90 

80 21 27/ 160 83 26 7/166 86 41 -45/86 
80 23 2S/32 83 27 - 14 1/ 166 87 I 3655/522 
80 27 6S/32 83 28 35 1/ 166 87 2 1763/522 
80 29 - 37/160 83 29 43/ 166 87 4 883/522 
80 3 1 - 3/160 83 30 11 /166 87 5 629}522 

89 32 8/89 92 4 1 85/184 95 32 93/38 
89 3:3 5/89 92 43 - 21/184 95 :33 13/:38 
89 34 0/ 1 92 45 - 307/ 184 95 34 103/190 
89 35 - 17/89 93 1 2093/279 95 36 17/190 
89 36 44/89 93 2 101 2/279 90S 37 S/:38 

80 33 7/32 83 3 1 - 93/166 87 7 45 1/522 
80 37 - 1/32 83 32 49/166 87 8 57S/522 
80 39 - 227/160 83 33 - 189/ 166 87 10 253/522 
8 1 I 1580/243 83 34 37/ 166 87 II 575/522 
81 2 760/243 83 35 9/ 166 87 13 127/522 

89 37 - 3S/89 93 4 437/279 95 39 13/190 
89 38 -79/89 93 5 364/279 9S 4 1 47/190 
89 39 12/89 93 7 22 1/279 95 42 - .13/38 
89 40 - 28/89 93 8 220/279 95 43 - 13/38 
89 4 1 - 57/89 93 10 149/279 95 44 - 47/190 

81 4 320/243 83 36 11 /166 87 14 35/522 
8i 5 220/243 83 37 63/1 66 87 16 163/522 
8 1 7 IS8/243 83 38 -53/166 87 17 -5/1 8 
81 8 40/243 83 39 - 107/ 166 87 19 37/S22 
81 10 -40/24:1 83 40 - 141/166 87 20 - 127/522 

89 42 - 44/89 93 11 193/279 95 46 - 193/1 90 
89 43 - 83/89 93 13 14/279 95 47 - 141 /38 
89 44 - 308/89 93 14 148/279 96 1 4465/576 
90 1 979/1 35 93 16 11 3/279 96 5 665/576 
90 7 32/27 93 17 193/279 96 7 559/576 

81 II 58/243 83 41 - 533/166 87 22 883/522 
81 13 50/243 84 I 3403/504 87 23 125/522 
81 14 11 2/243 84 5 683/504 87 25 45 1/522 
81 16 - 220/243 84 11 269/504 87 26 - 253/S22 
8 1 17 40/243 84 13 307/504 87 28 - 233/522 

90 11 29/135 93 19 203/279 96 11 359/S76 
90 13 32/27 93 20 148/279 96 13 2 17/576 
90 17 4/27 93 22 - 4/279 96 17 305/576 
90 19 6 1/135 93 23 - 437/279 96 19 - 665/576 
90 23 22/27 93 25 23/279 96 23 - 14S/576 

81 19 - 40/243 84 17 683/504 87 31 -35/522 
81 20 - 320/243 84 19 1()<J/504 87 32 - 37/522 
8 1 22 - 58/243 84 23 269/504 87 34 - 125/522 
81 23 - 158/243 84 25 -53/504 87 35 629/522 
8 1 25 50/243 84 29 323/504 87 37 - 179/522 

90 29 -79/ 135 93 26 - 23/279 96 25 145/576 
90 31 79/135 93 28 149/279 96 29 89{576 
90 37 - 4/27 93 29 - 113/279 96 31 - 305/576 
90 4 1 29/13S 93 32 202/279 96 35 359/576 
90 43 - 22/27 93 34 68/279 96 37 2])/576 

81 26 - 122/243 84 31 109/504 87 38 - 163/522 
81 28 122/243 84 37 - 53/504 87 40 - 179/522 
81 29 11 2/243 84 ~ 1 -757/504 87 4 1 -5/18 
81 3 1 -4/243 85 1 58 1/85 87 43 - 1763/522 
8 1 32 - 104/243 8S 2 56/17 88 1 1247/176 

9 1 1 1335/182 93 35 220/279 96 4 1 - 559/576 
91 2 645/182 93 37 - 364/279 96 43 - 89/S76 
91 3 405/182 93 38 4/279 96 47 - 1009/576 
91 4 32:3/182 93 40 221/279 97 1 760/97 
91 5 15/14 93 4 1 - 68/279 97 2 368/97 

81 34 - 4/243 85 3 35/17 88 3 377/176 
81 35 40/243 85 4 7/5 88 5 215/176 
8 1 37 -40/243 85 6 56/85 88 7 129/176 
81 38 - 104/243 85 7 7/17 88 9 127/176 
81 40 - 760/243 85 8 12/ 17 88 13 71 / 176 

9 1 6 135/182 93 43 14/279 97 3 232/97 
91 8 9/14 93 44 - 203/279 97 4 160/97 
91 9 15/182 93 46 -1012/279 97 5 133/97 
9 1 10 - 15/182 94 1 713/94 97 6 80/97 
9 1 11 S7/182 94 ~ 217/94 97 7 123/97 

82 I 270/4 1 8S 9 59/85 88 15 11 3/1 76 
82 3 8 1/4 1 8S II 46/85 88 17 - 17/1 76 
82 5 46/4 1 85 12 - 7/17 88 19 4 1/ 176 
82 7 33/4 1 85 13 0/1 88 2 1 7/176 
82 9 0/1 85 14 - 56/85 88 23 81 /176 

9 1 12 69/182 94 5 143/94 97 8 32/97 
9 1 15 - 135/182 94 7 89/94 97 9 78/97 
9 1 16 15/1 82 94 9 73/94 97 10 S5/97 
91 17 - 15/182 94 11 23/94 97 II 70/97 
9 1 18 - 15/14 94 13 27/94 97 12 - 32/97 

82 11 25/41 8S 16 3 1/8S 88 25 - 129/ 176 
82 13 IS/41 85 18 4/ 17 88 27 -7 1/ 176 
82 IS 25/4 1 85 19 59/8S 88 29 -377/ 176 
82 17 19/4 1 8S 2 1 -7/S 88 3 1 17/ 176 
82 19 15/4 1 85 22 7/17 88 35 - 215/1 76 

91 19 83/182 94 15 7/94 97 13 67/97 
9 1 20 - 5/182 94 17 - 23/94 97 14 123/97 
91 22 -37/182 94 19 143/94 97 15 67/97 
91 23 323/182 94 21 73/94 97 16 - 80/97 
91 24 83/182 94 23 - 57/94 97 17 29/97 

82 2 1 30/41 85 23 1/17 88 37 -41/176 
82 23 2/41 85 24 - 16/85 88 39 - 127/1 76 
82 25 2/41 8S 26 - 9/8., 88 41 - 113/176 
82 27 - 8 1/41 8S 27 - 7/17 88 43 - 279/1 70 
82 29 19/4 1 85 28 - 35/1 7 89 1 638/89 

91 25 43/ 182 94 25 - 7/94 97 18 28/97 
9 1 27 9/182 94 27 89/94 97 19 - 3S/97 
91 29 -37/182 94 29 27/94 97 20 53/97 
91 30 - 405/1 82 94 3 1 - 217/94 97 2 1 21/97 
91 3 1 15/14 94 3:3 3 1/94 97 22 0/ 1 

82 3 1 10/4 1 85 29 84/85 89 2 308/89 
82 33 46/41 85 3 1 46/8S 89 3 203/89 
82 35 -33/41 85 32 12/17 89 4 132/89 
82 37 - 10/41 85 3:3 - 4/1 7 89 S 128/89 
82 39 -30/4 1 85 36 - 9/85 89 6 11.3/89 

91 32 S7/1 82 94 35 - 17/94 97 23 - 3/97 
91 33 -S7/1 82 94 37 - 3 1/94 97 24 - 160/97 
91 34 - 9/14 94 39 - 9/94 97 25 48/97 
91 :16 - 93/1 82 94 4 1 - 9/94 97 26 2:3/97 
91 :37 S7/182 94 4:1 - 17/94 97 27 28/97 

83 1 1107/166 85 37 1/ 17 89 7 79/89 
83 2 533/166 85 38 0/1 89 8 22/89 
83 3 3S 1/ 166 85 39 - 16/8S 89 9 98/89 
83 4 267/ 166 8S 41 - 84/85 89 10 98/89 
83 5 189/166 8S 42 -56/1 7 89 11 - 22/89 

91 38 69/182 94 45 - 57/94 97 28 39/97 
91 40 - 43/182 95 1 14S7/ 190 97 29 - SS/97 
91 41 -5/1 82 95 2 141 /38 97 30 - 1/97 
9 1 43 - n /1 82 95 3 93/38 97 3 1 - 48/97 
9 1 '14 - 15/14 95 4 3.53/190 97 32 - 232/97 

83 6 197/1 66 86 1 59S/86 89 12 3S/89 91 4S - 645/182 % 6 2S7/190 97 33 11 2/97 
83 7 183/166 86 3 189/86 89 13 57/89 
83 8 93/166 86 5 85/86 89 14 7/89 
83 9 6:3/166 86 7 6 1/86 89 15 11 3/89 
83 10 75/166 86 9 35/86 89 16 12/89 

92 1 136S/1 84 95 7 3 1/38 97 34 53N7 
92 3 43.>/184 9S 8 45/38 97 3.0 8/97 
92 S 237/184 9.5 9 93/190 97 36 - 8/97 
92 7 91/184 95 11 117/190 97 37 21/97 

262 



s( h . k ) s( h. k ) s (h . k ) 

97 :\H - :;/97 Y8 4,5 - 16/4Y Y9 46 - 16 1/,594 
97 :{I) 1:\.'l/97 98 47 - 44/4Y 99 47 - :3 1~:) /S94 

9i ~o 29/97 9Y I 4753/.5Y4 99 4() - 2:103/,5Y4 
Y7 41 - 23/ 97 99 2 2303/S9'~ 100 I 16 171200 
97 ·~2 1/ 97 99 4 11 5:1/.594 100 .~ YW40 

97 43 - 78/ 97 99 5 % 31,594 100 7 7/H 
97 44 - 70/ 97 99 7 343/.094 100 9 :;31200 
97 4,1 - 3W97 99 8 43 1/0594 100 I I - 3'l/200 
97 46 - 305/ 97 99 10 703/.094 100 13 13140 
97 4 7 -11 2/ 97 99 13 23,51,594 100 17 2y/40 

97 48 - 368/ 97 99 14 - 343/,5Y·1 100 19 - 171200 
98 I 388/49 99 16 B /SY·I 100 21 17/200 
98 3 124/49 99 17 32:1/0594 100 23 - t:l /40 
98 05 68 /49 99 19 - S3/S9 ~ 100 27 ;\ /40 
98 Y .08/49 99 20 %3/S9·~ 100 2Y Tl/2(X) 

98 II 58/49 99 :n HYIW I 100 :1 1 - :l:l/200 
98 13 4/49 99 2.0 I I S:l/.59 I 100 33 - 9yt40 
98 15 - 4/49 99 26 ,5:1/SY I 100 :17 - 0140 
98 17 12/49 9Y 28 - 16 1/S9·1. 100 J9 - 171200 
98 19 - 2/49 99 '24) :\.5/SY I· 100 4 1 171200 

98 2:1 - 12/49 C)t) 3 1 7:l /.59~ 100 4:1 7/8 
Y8 :2S ~1" 19 <)1.) :12 - :lY7/.W I· 100 17 - 2W I·0 
Y8 27 1,, 19 ( 1) :1I :197/SYI· 100 .. ~9 -:1671200 
Y8 '2Y - 1/-19 lJIJ : ~ ;) ':12:l/SYI 
98 3 1 2/-19 1)1.) :\7 -·l:1I /.59 I 

98 :J:l 12 1/· IY 1.)1) :\8 - 2:\.0/.59.1 
YH :\7 I ()H IJ l)l) 40 :\ n /.59 I· 
Y8 :$9 - 6H /, IY yy ,~ I :Fl/,t)91· 
98 1·1 1/ 19 ()9 ,1:\ - IW/S() t 

Y8 ·~ :1 - 1/, 19 <;<) 16 - 1 6 1 /SY ~ 
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