
Exp

Notations

Traditional name

Exponential function

Traditional notation

expHzL � ãz

Mathematica StandardForm notation

Exp@zD

Primary definition
01.03.02.0001.01

expHzL � ãz

The function ãz (read as the exponential function) is defined for all z. It presents the zth power of the Euler number

ã » 2.71828.

Specific values

Specialized values

01.03.03.0001.01

ã2 Π ä m � 1 �; m Î Z

01.03.03.0002.01

ãΠ ä m � H-1Lm �; m Î Z

Values at fixed points

01.03.03.0003.01

ã0 � 1

01.03.03.0004.01

ã
Π ä

12 �
2 + 6

4
+

ä I 3 - 1N
2 2

01.03.03.0005.01

ã
ä Π

12 � Iz; z8 - z4 + 1M
8

-1



01.03.03.0006.01

ã
ä Π

12 � -1
12

01.03.03.0007.01

ã
Π ä

10 �
1

2

5 + 5

2
+

ä

4
 K 5 - 1O

01.03.03.0008.01

ã
ä Π

10 � Iz; z8 - z6 + z4 - z2 + 1M
8

-1

01.03.03.0009.01

ã
ä Π

10 � -1
10

01.03.03.0010.01

ã
ä Π

9 � -
-1 - ä 3

2

4�3

01.03.03.0011.01

ã
ä Π

9 � Iz; z6 - z3 + 1M
6

-1

01.03.03.0012.01

ã
ä Π

9 � -1
9

01.03.03.0013.01

ã
Π ä

8 �
2 + 2

2
+

ä

2
 2 - 2

01.03.03.0014.01

ã
ä Π

8 � Iz; z8 + 1M
8

-1

01.03.03.0015.01

ã
ä Π

8 � -1
8

01.03.03.0016.01

ã
ä Π

7 � I2 - 2 ä 7 N 14 - ä 7 - 3 21
3

+ I1 + ä 3 N I28 - 2 ä 7 - 6 21 N2�3
+ 2 2

3
7 Iä + 3 N �

12 14 - ä 7 - 3 21
3

01.03.03.0017.01

ã
ä Π

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
6

-1

01.03.03.0018.01

ã
ä Π

7 � -1
7

01.03.03.0019.01

ã
Π ä

6 �
3 + ä

2
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01.03.03.0020.01

ã
ä Π

6 � Iz; z4 - z2 + 1M
4

-1

01.03.03.0021.01

ã
ä Π

6 � -1
6

01.03.03.0022.01

ã
Π ä

5 �
1 + 5

4
+

ä

2

5 - 5

2

01.03.03.0023.01

ã
ä Π

5 � Iz; z4 - z3 + z2 - z + 1M
4

-1

01.03.03.0024.01

ã
ä Π

5 � -1
5

01.03.03.0025.01

ã
2 Π ä

9 �
1

2
ä Iä + 3 N3

01.03.03.0026.01

ã
2 Π ä

9 � Iz; z6 + z3 + 1M
6

-1

01.03.03.0027.01

ã
2 Π ä

9 � H-1L2�9
01.03.03.0028.01

ã
Π ä

4 �
1 + ä

2

01.03.03.0029.01

ã
ä Π

4 � Iz; z4 + 1M
4

-1

01.03.03.0030.01

ã
ä Π

4 � -1
4

01.03.03.0031.01

ã
2 Π ä

7 �
1

24 -364 - 84 ä 3
3

 

28 22�3 1 - 3 ä 3
3

+ 4 72�3 I1 - 3 ä 3 N - 4 -364 - 84 ä 3
3

- 2 ä 7 2 I1 - 3 ä 3 N I14 + ä 7 + 3 21 N3 +

2 21 2 I1 - 3 ä 3 N I14 + ä 7 + 3 21 N3 - 2 I14 - ä 7 - 3 21 N2�3
7 - 21 ä 3 - 13 ä 7 + 3 21

3

-

4 7 - 21 ä 3 + 13 ä 7 - 3 21
3 I14 + ä 7 + 3 21 N2�3

+ 4 7 -364 - 84 ä 3
3

ä + 4 7

28 - 84 ä 3 + 52 ä 7 - 12 21
3

ä + 2 3 7 - 21 ä 3 - 13 ä 7 + 3 21
3 I14 - ä 7 - 3 21 N2�3

ä

http://functions.wolfram.com 3



01.03.03.0032.01

ã
2 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
6

-1

01.03.03.0033.01

ã
2 Π ä

7 � H-1L2�7
01.03.03.0034.01

ã
3 Π ä

10 �
1

2

5 - 5

2
+

ä

4
 K1 + 5 O

01.03.03.0035.01

ã
3 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
6

-1

01.03.03.0036.01

ã
3 Π ä

10 � H-1L3�10

01.03.03.0037.01

ã
Π ä

3 �
1 + ä 3

2

01.03.03.0038.01

ã
ä Π

3 � -1
3

01.03.03.0039.01

ã
3 Π ä

8 �
2 - 2

2
+

ä

2
 2 + 2

01.03.03.0040.01

ã
3 Π ä

8 � Iz; z8 + 1M
6

-1

01.03.03.0041.01

ã
3 Π ä

8 � H-1L3�8
01.03.03.0042.01

ã
2 Π ä

5 �
5 - 1

4
+

ä

2

5 + 5

2

01.03.03.0043.01

ã
2 Π ä

5 � Iz; z4 + z3 + z2 + z + 1M
4

-1

01.03.03.0044.01

ã
2 Π ä

5 � H-1L2�5
01.03.03.0045.01

ã
5 Π ä

12 �
3 - 1

2 2
+

ä

4
 I 2 + 6 N

01.03.03.0046.01

ã
5 Π ä

12 � Iz; z8 - z4 + 1M
6

-1
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01.03.03.0047.01

ã
5 Π ä

12 � H-1L5�12

01.03.03.0048.01

ã
3 Π ä

7 � I2 + 2 ä 7 N 14 + ä 7 + 3 21
3

+ I1 + ä 3 N I28 + 2 ä 7 + 6 21 N2�3
- 2 2

3
7 Iä + 3 N �

12 14 + ä 7 + 3 21
3

01.03.03.0049.01

ã
3 Π ä

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
4

-1

01.03.03.0050.01

ã
3 Π ä

7 � H-1L3�7
01.03.03.0051.01

ã
4 Π ä

9 �
-1 + ä 3

2

-1 - ä 3

2
3

01.03.03.0052.01

ã
4 Π ä

9 � Iz; z6 + z3 + 1M
4

-1

01.03.03.0053.01

ã
4 Π ä

9 � H-1L4�9
01.03.03.0054.01

ã
Π ä

2 � ä

01.03.03.0055.01

ã
5 Π ä

9 �
1 + ä 3

2
 

-1 + ä 3

2
3

01.03.03.0056.01

ã
5 Π ä

9 � Iz; z6 - z3 + 1M
4

-1

01.03.03.0057.01

ã
5 Π ä

9 � H-1L5�9
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01.03.03.0058.01

ã
4 Π ä

7 �
1

12 -364 - 84 ä 3
3

 

2 22�3 75�6 ä -13 - 3 ä 3
3

- 2 22�3 -91 - 21 ä 3
3

+ I14 + ä 7 + 3 21 N2�3
7 - 21 ä 3 + 13 ä 7 - 3 21

3

-

ä 22�3 7 7 - 21 ä 3 + 13 ä 7 - 3 21
3

- 22�3 21 7 - 21 ä 3 + 13 ä 7 - 3 21
3

+

8 72�3 + 2 7 - 21 ä 3 - 13 ä 7 + 3 21
3 I14 - ä 7 - 3 21 N2�3

-

7 ä 22�3 1 - 3 ä 3
3 I-ä + 3 N + 2 22�3 7 7 - 21 ä 3 - 13 ä 7 + 3 21

3

ä +

3 I14 + ä 7 + 3 21 N2�3
7 - 21 ä 3 + 13 ä 7 - 3 21

3

ä + 4 3 72�3 ä

01.03.03.0059.01

ã
4 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
4

-1

01.03.03.0060.01

ã
4 Π ä

7 � H-1L4�7
01.03.03.0061.01

ã
7 Π ä

12 � -
6 - 2

4
+

ä

4
I 2 + 6 N

01.03.03.0062.01

ã
7 Π ä

12 � Iz; z8 - z4 + 1M
4

-1

01.03.03.0063.01

ã
7 Π ä

12 � H-1L7�12

01.03.03.0064.01

ã
3 Π ä

5 � -
5 - 1

4
+

ä

2
 

5 + 5

2

01.03.03.0065.01

ã
3 Π ä

5 � Iz; z4 - z3 + z2 - z + 1M
2

-1

01.03.03.0066.01

ã
3 Π ä

5 � H-1L3�5
01.03.03.0067.01

ã
5 Π ä

8 � -
1

2
2 - 2 +

ä

2
 2 + 2

01.03.03.0068.01

ã
5 Π ä

8 � Iz; z8 + 1M
4

-1

01.03.03.0069.01

ã
5 Π ä

8 � H-1L5�8
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01.03.03.0070.01

ã
2 Π ä

3 �
-1 + ä 3

2

01.03.03.0071.01

ã
2 Π ä

3 � H-1L2�3
01.03.03.0072.01

ã
7 Π ä

10 � -
1

2

5 - 5

2
+

ä

4
 K1 + 5 O

01.03.03.0073.01

ã
7 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
4

-1

01.03.03.0074.01

ã
7 Π ä

10 � H-1L7�10

01.03.03.0075.01

ã
5 Π ä

7 �
1

6
-22�3 14 + ä 7 + 3 21

3

+ 7 ä +
2 7 ä

7 +
ä 7

2
+

3 21

2

3

+ 1

01.03.03.0076.01

ã
5 Π ä

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
2

-1

01.03.03.0077.01

ã
5 Π ä

7 � H-1L5�7
01.03.03.0078.01

ã
3 Π ä

4 �
-1 + ä

2

01.03.03.0079.01

ã
3 Π ä

4 � Iz; z4 + 1M
2

-1

01.03.03.0080.01

ã
3 Π ä

4 � H-1L3�4
01.03.03.0081.01

ã
7 Π ä

9 � - -
1

2
ä I-ä + 3 N3

01.03.03.0082.01

ã
7 Π ä

9 � Iz; z6 - z3 + 1M
2

-1

01.03.03.0083.01

ã
7 Π ä

9 � H-1L7�9
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01.03.03.0084.01

ã
4 Π ä

5 � -
5 + 1

4
+

ä

2

5 - 5

2

01.03.03.0085.01

ã
4 Π ä

5 � Iz; z4 + z3 + z2 + z + 1M
2

-1

01.03.03.0086.01

ã
4 Π ä

5 � H-1L4�5
01.03.03.0087.01

ã
5 Π ä

6 �
- 3 + ä

2

01.03.03.0088.01

ã
5 Π ä

6 � Iz; z4 - z2 + 1M
2

-1

01.03.03.0089.01

ã
5 Π ä

6 � H-1L5�6
01.03.03.0090.01

ã
6 Π ä

7 �
1

12 -364 - 84 ä 3
3

 

-2 ä 22�3 75�6 -13 - 3 ä 3
3

- 2 22�3 -91 - 21 ä 3
3

+ 22�3 21 7 - 21 ä 3 - 13 ä 7 + 3 21
3

-

22�3 21 7 - 21 ä 3 + 13 ä 7 - 3 21
3

- 10 72�3 - 7 - 21 ä 3 + 13 ä 7 - 3 21
3

I14 + ä 7 + 3 21 N2�3
+ 7 - 21 ä 3 - 13 ä 7 + 3 21

3 I14 - ä 7 - 3 21 N2�3
+

7 22�3 Iä + 3 N 1 - 3 ä 3
3

ä + 22�3 7 7 - 21 ä 3 - 13 ä 7 + 3 21
3

ä +

3 I14 + ä 7 + 3 21 N2�3
7 - 21 ä 3 + 13 ä 7 - 3 21

3

ä + 22�3 7 7 - 21 ä 3 + 13 ä 7 - 3 21
3

ä +

2 3 72�3 ä + 3 7 - 21 ä 3 - 13 ä 7 + 3 21
3 I14 - ä 7 - 3 21 N2�3

ä

01.03.03.0091.01

ã
6 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
2

-1

01.03.03.0092.01

ã
6 Π ä

7 � H-1L6�7
01.03.03.0093.01

ã
7 Π ä

8 � -
2 + 2

2
+

ä

2
 2 - 2

01.03.03.0094.01

ã
7 Π ä

8 � Iz; z8 + 1M
2

-1
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01.03.03.0095.01

ã
7 Π ä

8 � H-1L7�8
01.03.03.0096.01

ã
8 Π ä

9 �
-1 + ä 3

2

4�3

01.03.03.0097.01

ã
8 Π ä

9 � Iz; z6 + z3 + 1M
2

-1

01.03.03.0098.01

ã
8 Π ä

9 � H-1L8�9
01.03.03.0099.01

ã
9 Π ä

10 � -
1

2

5 + 5

2
+

ä

4
 K 5 - 1O

01.03.03.0100.01

ã
9 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
2

-1

01.03.03.0101.01

ã
9 Π ä

10 � H-1L9�10

01.03.03.0102.01

ã
11 Π ä

12 � -
1 + 3

2 2
+

ä I 3 - 1N
2 2

01.03.03.0103.01

ã
11 Π ä

12 � Iz; z8 - z4 + 1M
2

-1

01.03.03.0104.01

ã
11 Π ä

12 � H-1L11�12

01.03.03.0105.01

ãΠ ä � -1

01.03.03.0106.01

ã
13 Π ä

12 � -
1 + 3

2 2
-

ä

4
 I 6 - 2 N

01.03.03.0107.01

ã
13 Π ä

12 � Iz; z8 - z4 + 1M
1

-1

01.03.03.0108.01

ã
13 Π ä

12 � - -1
12

01.03.03.0109.01

ã
11 Π ä

10 � -
1

2

5 + 5

2
-

ä

4
 K 5 - 1O
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01.03.03.0110.01

ã
11 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
1

-1

01.03.03.0111.01

ã
11 Π ä

10 � - -1
10

01.03.03.0112.01

ã
10 Π ä

9 � -
1

4
22�3 -1 - ä 3

3

+ 22�3 3 ä -1 - ä 3
3

01.03.03.0113.01

ã
10 Π ä

9 � Iz; z6 + z3 + 1M
1

-1

01.03.03.0114.01

ã
10 Π ä

9 � - -1
9

01.03.03.0115.01

ã
9 Π ä

8 � -
2 + 2

2
-

ä

2
 2 - 2

01.03.03.0116.01

ã
9 Π ä

8 � Iz; z8 + 1M
1

-1

01.03.03.0117.01

ã
9 Π ä

8 � - -1
8

01.03.03.0118.01

ã
9 Π ä

7 �
1

12 -364 - 84 ä 3
3

 2 22�3 75�6 ä -13 - 3 ä 3
3

-

2 22�3 -91 - 21 ä 3
3

- ä 3 I14 - ä 7 - 3 21 N2�3
7 - 21 ä 3 - 13 ä 7 + 3 21

3

-

I14 - ä 7 - 3 21 N2�3
7 - 21 ä 3 - 13 ä 7 + 3 21

3

- ä 22�3 7 7 - 21 ä 3 - 13 ä 7 + 3 21
3

-

22�3 21 7 - 21 ä 3 - 13 ä 7 + 3 21
3

+ I14 + ä 7 + 3 21 N2�3
7 - 21 ä 3 + 13 ä 7 - 3 21

3

-

ä 22�3 7 7 - 21 ä 3 + 13 ä 7 - 3 21
3

+ 22�3 21 7 - 21 ä 3 + 13 ä 7 - 3 21
3

- 10 72�3 -

ä 3 7 - 21 ä 3 + 13 ä 7 - 3 21
3 I14 + ä 7 + 3 21 N2�3

+ 7 22�3 Iä + 3 N 1 - 3 ä 3
3

ä + 2 3 72�3 ä

01.03.03.0119.01

ã
9 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
1

-1

01.03.03.0120.01

ã
9 Π ä

7 � - -1
7

01.03.03.0121.01

ã
7 Π ä

6 �
- 3 - ä

2
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01.03.03.0122.01

ã
7 Π ä

6 � Iz; z4 - z2 + 1M
1

-1

01.03.03.0123.01

ã
7 Π ä

6 � - -1
6

01.03.03.0124.01

ã
6 Π ä

5 � -
1

4
K1 + 5 O -

ä

2

5 - 5

2

01.03.03.0125.01

ã
6 Π ä

5 � Iz; z4 + z3 + z2 + z + 1M
1

-1

01.03.03.0126.01

ã
6 Π ä

5 � - -1
5

01.03.03.0127.01

ã
11 Π ä

9 � -
-1 + ä 3

2
3

01.03.03.0128.01

ã
11 Π ä

9 � Iz; z6 - z3 + 1M
1

-1

01.03.03.0129.01

ã
11 Π ä

9 � -H-1L2�9
01.03.03.0130.01

ã
5 Π ä

4 �
-1 - ä

2

01.03.03.0131.01

ã
5 Π ä

4 � Iz; z4 + 1M
1

-1

01.03.03.0132.01

ã
5 Π ä

4 � - -1
4

01.03.03.0133.01

ã
9 Π ä

7 � I2 - 2 ä 7 N 14 - ä 7 - 3 21
3

+ I1 - ä 3 N I28 - 2 ä 7 - 6 21 N2�3
- 2 2

3
7 I-ä + 3 N �

12 14 - ä 7 - 3 21
3

01.03.03.0134.01

ã
9 Π ä

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
1

-1

01.03.03.0135.01

ã
9 Π ä

7 � -H-1L2�7
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01.03.03.0136.01

ã
13 Π ä

10 � -
1

2

5 - 5

2
-

ä

4
K1 + 5 O

01.03.03.0137.01

ã
13 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
3

-1

01.03.03.0138.01

ã
13 Π ä

10 � -H-1L3�10

01.03.03.0139.01

ã
4 Π ä

3 �
-1 - ä 3

2

01.03.03.0140.01

ã
4 Π ä

3 � - -1
3

01.03.03.0141.01

ã
11 Π ä

8 � -
1

2
2 - 2 -

ä

2
2 + 2

01.03.03.0142.01

ã
11 Π ä

8 � Iz; z8 + 1M
3

-1

01.03.03.0143.01

ã
11 Π ä

8 � -H-1L3�8
01.03.03.0144.01

ã
7 Π ä

5 � -
5 - 1

4
-

ä

2

5 + 5

2

01.03.03.0145.01

ã
7 Π ä

5 � Iz; z4 - z3 + z2 - z + 1M
1

-1

01.03.03.0146.01

ã
7 Π ä

5 � -H-1L2�5
01.03.03.0147.01

ã
17 Π ä

12 � -
1

4
I 6 - 2 N -

ä I1 + 3 N
2 2

01.03.03.0148.01

ã
17 Π ä

12 � Iz; z8 - z4 + 1M
3

-1

01.03.03.0149.01

ã
17 Π ä

12 � -H-1L5�12
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01.03.03.0150.01

ã
10 Π ä

7 �
1

12 -364 - 84 ä 3
3

 -2 ä 22�3 75�6 -13 - 3 ä 3
3

-

2 22�3 -91 - 21 ä 3
3

- 2 I14 - ä 7 - 3 21 N2�3
7 - 21 ä 3 - 13 ä 7 + 3 21

3

-

2 ä 22�3 7 7 - 21 ä 3 - 13 ä 7 + 3 21
3

+ 22�3 21 7 - 21 ä 3 + 13 ä 7 - 3 21
3

+

8 72�3 - ä 3 7 - 21 ä 3 + 13 ä 7 - 3 21
3 I14 + ä 7 + 3 21 N2�3

-

7 - 21 ä 3 + 13 ä 7 - 3 21
3 I14 + ä 7 + 3 21 N2�3

- 7 ä 22�3 1 - 3 ä 3
3 I-ä + 3 N +

22�3 7 7 - 21 ä 3 + 13 ä 7 - 3 21
3

ä + 4 3 72�3 ä

01.03.03.0151.01

ã
10 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
3

-1

01.03.03.0152.01

ã
10 Π ä

7 � -H-1L3�7
01.03.03.0153.01

ã
13 Π ä

9 �
1 - ä 3

2
 

-1 - ä 3

2
3

01.03.03.0154.01

ã
13 Π ä

9 � Iz; z6 - z3 + 1M
3

-1

01.03.03.0155.01

ã
13 Π ä

9 � -H-1L4�9
01.03.03.0156.01

ã
3 Π ä

2 � -ä

01.03.03.0157.01

ã
14 Π ä

9 � -
1 + ä 3

2

-1 + ä 3

2
3

01.03.03.0158.01

ã
14 Π ä

9 � Iz; z6 + z3 + 1M
3

-1

01.03.03.0159.01

ã
14 Π ä

9 � -H-1L5�9
01.03.03.0160.01

ã
11 Π ä

7 �
1

6
-22�3 14 - ä 7 - 3 21

3

- ä 7 -
2 ä 7

7 -
ä 7

2
-

3 21

2

3

+ 1
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01.03.03.0161.01

ã
11 Π ä

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
3

-1

01.03.03.0162.01

ã
11 Π ä

7 � -H-1L4�7
01.03.03.0163.01

ã
19 Π ä

12 �
3 - 1

2 2
-

ä I1 + 3 N
2 2

01.03.03.0164.01

ã
19 Π ä

12 � Iz; z8 - z4 + 1M
5

-1

01.03.03.0165.01

ã
19 Π ä

12 � -H-1L7�12

01.03.03.0166.01

ã
8 Π ä

5 �
5 - 1

4
-

ä

2

5 + 5

2

01.03.03.0167.01

ã
8 Π ä

5 � Iz; z4 + z3 + z2 + z + 1M
3

-1

01.03.03.0168.01

ã
8 Π ä

5 � -H-1L3�5
01.03.03.0169.01

ã
13 Π ä

8 �
2 - 2

2
-

ä

2
 2 + 2

01.03.03.0170.01

ã
13 Π ä

8 � Iz; z8 + 1M
5

-1

01.03.03.0171.01

ã
13 Π ä

8 � -H-1L5�8
01.03.03.0172.01

ã
5 Π ä

3 �
1 - ä 3

2

01.03.03.0173.01

ã
5 Π ä

3 � -H-1L2�3
01.03.03.0174.01

ã
17 Π ä

10 �
1

2

5 - 5

2
-

ä

4
K1 + 5 O

01.03.03.0175.01

ã
17 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
5

-1
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01.03.03.0176.01

ã
17 Π ä

10 � -H-1L7�10

01.03.03.0177.01

ã
12 Π ä

7 �
1

24 -364 - 84 ä 3
3

 

28 22�3 1 - 3 ä 3
3

+ 4 72�3 I1 - 3 ä 3 N - 4 ä 7 -364 - 84 ä 3
3

- 4 -364 - 84 ä 3
3

- 2 21

2 I1 - 3 ä 3 N I14 + ä 7 + 3 21 N3 - 2 ä 3 I14 - ä 7 - 3 21 N2�3
7 - 21 ä 3 - 13 ä 7 + 3 21

3

+

4 I14 + ä 7 + 3 21 N2�3
7 - 21 ä 3 + 13 ä 7 - 3 21

3

- 4 ä 7 28 - 84 ä 3 + 52 ä 7 - 12 21
3

+

2 7 - 21 ä 3 - 13 ä 7 + 3 21
3 I14 - ä 7 - 3 21 N2�3

+ 2 7 2 I1 - 3 ä 3 N I14 + ä 7 + 3 21 N3 ä

01.03.03.0178.01

ã
12 Π ä

7 � Iz; z6 + z5 + z4 + z3 + z2 + z + 1M
5

-1

01.03.03.0179.01

ã
12 Π ä

7 � -H-1L5�7
01.03.03.0180.01

ã
7 Π ä

4 �
1 - ä

2

01.03.03.0181.01

ã
7 Π ä

4 � Iz; z4 + 1M
3

-1

01.03.03.0182.01

ã
7 Π ä

4 � -H-1L3�4
01.03.03.0183.01

ã
16 Π ä

9 � -
1 + ä 3

2

01.03.03.0184.01

ã
16 Π ä

9 � Iz; z6 + z3 + 1M
5

-1

01.03.03.0185.01

ã
16 Π ä

9 � -H-1L7�9
01.03.03.0186.01

ã
9 Π ä

5 �
1 + 5

4
-

ä

2
 

5 - 5

2

01.03.03.0187.01

ã
9 Π ä

5 � Iz; z4 - z3 + z2 - z + 1M
3

-1
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01.03.03.0188.01

ã
9 Π ä

5 � -H-1L4�5
01.03.03.0189.01

ã
11 Π ä

6 �
3 - ä

2

01.03.03.0190.01

ã
11 Π ä

6 � Iz; z4 - z2 + 1M
3

-1

01.03.03.0191.01

ã
11 Π ä

6 � -H-1L5�6
01.03.03.0192.01

ã
13 Π ä

7 � I2 + 2 ä 7 N 14 + ä 7 + 3 21
3

+ I1 - ä 3 N I28 + 2 ä 7 + 6 21 N2�3
+ 2 2

3
7 I-ä + 3 N �

12 14 + ä 7 + 3 21
3

01.03.03.0193.01

ã
13 Π ä

7 � Iz; z6 - z5 + z4 - z3 + z2 - z + 1M
5

-1

01.03.03.0194.01

ã
13 Π ä

7 � -H-1L6�7
01.03.03.0195.01

ã
15 Π ä

8 �
2 + 2

2
-

ä

2
 2 - 2

01.03.03.0196.01

ã
15 Π ä

8 � Iz; z8 + 1M
7

-1

01.03.03.0197.01

ã
15 Π ä

8 � -H-1L7�8
01.03.03.0198.01

ã
17 Π ä

9 � -
-1 + ä 3

2

4�3

01.03.03.0199.01

ã
17 Π ä

9 � Iz; z6 - z3 + 1M
5

-1

01.03.03.0200.01

ã
17 Π ä

9 � -H-1L8�9
01.03.03.0201.01

ã
19 Π ä

10 �
1

2

5 + 5

2
-

ä

4
 K 5 - 1O
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01.03.03.0202.01

ã
19 Π ä

10 � Iz; z8 - z6 + z4 - z2 + 1M
7

-1

01.03.03.0203.01

ã
19 Π ä

10 � -H-1L9�10

01.03.03.0204.01

ã
23 Π ä

12 �
2 + 6

4
-

ä

4
 I 6 - 2 N

01.03.03.0205.01

ã
23 Π ä

12 � Iz; z8 - z4 + 1M
7

-1

01.03.03.0206.01

ã
23 Π ä

12 � -H-1L11�12

01.03.03.0207.01

ã2 Π ä � 1

01.03.03.0208.01

ã
Π ä

30 �
1

8
10 - 2 5 + 3 + 15 +

ä

8
30 - 6 5 - 5 - 1

expI n ä Π
m

M can be expressed using only square roots if n Î Z and m is a product of a power of 2 and distinct Fermat

primes {3, 5, 17, 257, …}. 

Values at infinities

01.03.03.0209.01

ã¥ � ¥

01.03.03.0210.01

ã-¥ � 0

01.03.03.0211.01

ãä ¥ � È

01.03.03.0212.01

ã-ä ¥ � È

01.03.03.0213.01

ã¥
�

� È

General characteristics

Domain and analyticity

 ãz is an entire analytical function of z which is defined over the whole complex z-plane.

01.03.04.0001.01

z�ãz � C�C
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Symmetries and periodicities

Mirror symmetry

01.03.04.0002.01

ãz
�

� ãz

Periodicity

 ãz is a periodic function with period 2 Π ä.

01.03.04.0003.01

ãz+2 ä Π m � ãz �; m Î Z

01.03.04.0004.01

ãz+ä Π m � H-1Lm ãz �; m Î Z

Homogeneity

01.03.04.0005.01

ãΛ z � HãzLΛ �; -Π < ImHzL £ Π

Poles and essential singularities

The function ãz has only one singular point at z = ¥� .  It is an essential singular point. 

01.03.04.0006.01

SingzHãzL � 88¥� , ¥<<
Branch points

The function ãz does not have branch points.

01.03.04.0007.01

BPzHãzL � 8<
Branch cuts

The function ãz does not have branch cuts.

01.03.04.0008.01

BCzHãzL � 8<
Series representations

Generalized power series

Expansions at z � z0

For the function itself

01.03.06.0005.02

ãz µ ãz0 1 + z - z0 +
1

2
Hz - z0L2 +

1

6
Hz - z0L3 + ¼ �; Hz ® z0L
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01.03.06.0020.01

ãz µ ãz0 1 + z - z0 +
1

2
Hz - z0L2 +

1

6
Hz - z0L3 + OIHz - z0L4M

01.03.06.0006.01

ãz � ãz0 â
k=0

¥ Hz - z0Lk

k !

01.03.06.0007.01

ãz � ãz0
0F0H; ; z - z0L
01.03.06.0008.02

ãz µ ãz0 H1 + OHz - z0LL
01.03.06.0021.01

ãz � F¥Hz, z0L �; FnHz, z0L � ãz0 â
k=0

n Hz - z0Lk

k !
� ãz QHn + 1, z - z0L í n Î N

Summed form of the truncated series expansion.

Expansions at z � 0

For the function itself

01.03.06.0001.02

ãz µ 1 + z +
z2

2
+

z3

6
+ ¼ �; Hz ® 0L

01.03.06.0022.01

ãz µ 1 + z +
z2

2
+

z3

6
+ OIz4M

01.03.06.0002.01

ãz � â
k=0

¥ zk

k !

01.03.06.0003.01

ãz � 0F0H; ; zL
01.03.06.0004.02

ãz µ 1 + OHzL
01.03.06.0023.01

ãz � F¥HzL �; FnHzL � â
k=0

n zk

k !
� ãz QHn + 1, zL í n Î N

Summed form of the truncated series expansion.

Other series representations

01.03.06.0018.01

ãz � â
k=0

¥ z2 k-1 Hz + 2 kL
H2 kL !
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H. J. Brothers

01.03.06.0019.01

ãz � â
k=0

¥ z2 k  Hz + 2 k + 1L
H2 k + 1L !

H. J. Brothers

01.03.06.0024.01

ãz � â
k=0

¥ z2 k  Hz + 2 k + 1L
H2 k + 1L !

H. J. Brothers

Asymptotic series expansions

01.03.06.0009.01

ãz µ ãz �; H z¤ ® ¥L
Residue representations

01.03.06.0010.01

ãz � â
j=0

¥

ressHH-zL-s GHsL L H- jL

Padé approximants

01.03.06.0011.01

P0
@L,MDHãz, zL �

1F1H-L; -L - M ; zL
1F1H-M ; -L - M ; -zL

Other series representations

01.03.06.0012.01

ãz � â
k=-¥

¥

IkHzL
01.03.06.0013.01

ãz � I0HzL + 2 â
k=1

¥

IkHzL
01.03.06.0014.01

ã-z � â
k=-¥

¥ H-1Lk IkHzL
01.03.06.0015.01

ã-z � I0HzL + 2 â
k=1

¥ H-1Lk IkHzL
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01.03.06.0017.01

ãz � m! â
k=m

¥ Sk
HmL
k !

 zk

1�m
+ 1 �; n Î N

01.03.06.0016.01

ãä x y =
Π

2 x
 â
l=0

¥

älH2 l + 1L Jl+1�2HxL PlHyL

Dual Taylor series representations

01.03.06.0025.01

ã-x2
µ Π â

k=0

¥ 1

22 k k !
 
¶2 k ∆HxL

¶ x2 k

01.03.06.0026.01

ã-Λ x2
µ Π â

k=0

¥ 1

22 k k !
 
¶2 k ∆HxL

¶ x2 k
Λ-2 k-1 �; HΛ ® ¥L

01.03.06.0027.01

ã-x ΘHxL µ â
k=0

¥ H-1Lk
¶k ∆HxL

¶ xk

01.03.06.0028.01

ã-Λ x ΘHxL µ â
k=0

¥ H-1Lk
¶k ∆HxL

¶ xk
Λ-k-1 �; HΛ ® ¥L

01.03.06.0029.01

ã- x¤ µ 2 â
k=0

¥

k !
¶2 k ∆HxL

¶ x2 k

01.03.06.0030.01

ã-Λ  x¤ µ 2 â
k=0

¥

k !
¶2 k ∆HxL

¶ x2 k
Λ-2 k-1 �; HΛ ® ¥L

01.03.06.0031.01

ãä x ΘHxL µ â
k=0

¥ H-1Lk ã
Π ä Hk+1L

2

¶k ∆HxL
¶ xk

01.03.06.0032.01

ã-ä x ΘHxL µ â
k=0

¥ H-1Lk ã-
Π ä Hk+1L

2

¶k ∆HxL
¶ xk

01.03.06.0033.01

ãä Λ x ΘHxL µ â
k=0

¥ H-1Lk ã
Π ä Hk+1L

2

¶k ∆HxL
¶ xk

Λ-k-1 �; HΛ ® ¥L
01.03.06.0034.01

ã-ä Λ x ΘHxL µ â
k=0

¥ H-1Lk ã-
Π ä Hk+1L

2

¶k ∆HxL
¶ xk

Λ-k-1 �; HΛ ® ¥L
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Integral representations

Contour integral representations

01.03.07.0001.01

ãz �
1

2 Π ä
 à

L
GHsL H-zL-s â s

01.03.07.0002.01

ãz �
1

2 Π ä
à

Γ-ä ¥

Γ+ä ¥

GHsL H-zL-s â s �; 0 < Γ í  argH-zL¤ <
Π

2

Product representations
01.03.08.0001.01

ãz � ä
k=1

¥ I1 - zkM-
ΜHkL

k �;  z¤ < 1

Limit representations

Direct Limits

01.03.09.0001.01

ãz � lim
n®¥

1 +
z

n

n

01.03.09.0002.01

ãz � lim
n®¥

k ! H-zL-k n

k
-

z

n

k

1 +
z

n

n-k

01.03.09.0003.01

ãz � lim
n®¥

2 n + z

2 n - z

n

Iterative Limits

01.03.09.0004.01

ãz � lim
k®¥

yi,k �; yi,0 � 1 +
z

n

n í yi,k �
2k yi+1,k-1 - yi,k-1

2k - 1
í i Î N

Continued fraction representations

http://functions.wolfram.com 22



01.03.10.0001.01

ãz �
1

1 -
z

1 +
z

2 -
z

3 +
z

2 -
z

5 +
z

2 - ¼

01.03.10.0002.01

ãz �
1

1 + KkJH-1Lk z, 1

2
I1 - H-1LkM k + H-1Lk + 1N

1

¥

01.03.10.0003.01

ãz � 1 +
z

1 -
z

2 +
z

3 -
z

2 +
z

5 -
z

2 +
z

7 - ¼

01.03.10.0004.01

ãz � 1 + Kk H-1Lk-1 z,
1

2
I1 - H-1LkM k + H-1Lk + 1

1

¥

01.03.10.0005.01

ã z � 1 +
2 z

2 - z +
z � 3

2 +
z � 15

2 +
z � 35

2 +
z � 63

2 +
z � 99

2 + ¼

01.03.10.0006.01

ã z � 1 +
2 z

2 - z + KkJ z

4 k2-1
, 2N

1

¥

Differential equations

Ordinary linear differential equations and wronskians

For the direct function itself

01.03.13.0001.01

w¢HzL - wHzL � 0 �; wHzL � c1 ãz
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01.03.13.0002.01

w¢HzL - wHzL � 0 �; wHzL � ãz ì w@0D � 1

01.03.13.0003.01

w¢HzL - g¢HzL wHzL � 0 �; wHzL � c1 ãgHzL
01.03.13.0004.01

w¢HzL - g¢HzL +
h¢HzL
hHzL wHzL � 0 �; wHzL � c1 hHzL ãgHzL

01.03.13.0005.01

z w¢HzL - Ha r zr + sL wHzL � 0 �; wHzL � c1 zs ãa zr

01.03.13.0006.01

w¢HzL - Ha logHrL rz + logHsLL wHzL � 0 �; wHzL � c1 sz ãa rz

Equations involving this function

Algebraic equations

01.03.15.0001.01Hw ãw � zL � Hw � WnHzL �; n Î ZL
Differential equations

First-order equations

01.03.15.0002.01Hw¢HxL + ãx wHxL � ΑL � Iw � ã-ãx
Α EiHãxL + ã-ãx

c1M
Schrödinger equations

The  spectrum  is  purely  continuous,  the  wavefunctions  ΨkHxL � sinh HΠ kL
Π

 Ki kHexL �; k > 0  are  normalized  to

∆Ik - k'M.
01.03.15.0003.01

I-Ψk
²HxL + e2 x ΨkHxL � k2 ΨkHxLM � ΨkHxL �

sinh HΠ kL
Π

 Ki kHexL �; k > 0

01.03.15.0004.01

Fx@ΨkHxLD HpL �
sinhHΠ kL

4 Π
 2-i p G -

i

2
 Hp + kL G -

i

2
 Hp - kL

01.03.15.0005.01

Wy@ΨkHyLD Hx, pL � à
-¥

¥

e-i y p Ψk x -
y

2
 Ψk x +

y

2
 dy �

i

4
Π sinh HΠ kL  I

c- 4-i Hk-pL e2 i Hk-pL x
0 F

�
3I1 + i k, 1 - i p, 1 + iHk - pL, e4 x � 16M +

c+ 4i Hk+pL e-2 i Hk+pL x
0 F

�
3I1 - i k, 1 - i p, 1 - iHk + pL, e4 x � 16M -

c+ 4-i Hk+pL e2 i Hk+pL x
0 F

�
3I1 + i k, 1 + i p, 1 + iHk + pL, e4 x � 16M -

c- 4i Hk-pL e-2 i Hk-pL x
0 F

�
3I1 - i k, 1 + i p, 1 - iHk - pL, e4 x � 16MM �;

c± � cschHk ΠL cschHp ΠL cschHHk ± pL ΠL.
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Transformations

Transformations and argument simplifications

Argument involving complex components

01.03.16.0079.01

ãä argHzL �
z

 z¤
01.03.16.0097.01

ãä argHzL � sgnHzL
01.03.16.0080.01

ãä argHzL � cosHargHzLL + ä sinHargHzLL
01.03.16.0081.01

ãä argHzL � cos tan-1
ImHzL
ReHzL + ä sin tan-1

ImHzL
ReHzL �; -

Π

2
< argHReHzLL £

Π

2

01.03.16.0098.01

ãz
�

� ãz-2 ä ImHzL
Argument involving basic arithmetic operations

01.03.16.0099.01

ã-z �
1

ãz

01.03.16.0100.01

ãä z � HãzLä �; -Π < ImHzL £ Π

01.03.16.0101.01

ãä z � HãzLä ã2 Π k �; -Π - 2 Π k < ImHzL £ Π - 2 Π k ì k Î Z

01.03.16.0102.01

ãä z � HãzLä ã
2 Π f Π-ImHzL

2 Π
v

01.03.16.0103.01

ã-ä z � HãzL-ä �; -Π < ImHzL £ Π

01.03.16.0104.01

ã-ä z � HãzL-ä ã-2 Π k �; -Π - 2 Π k < ImHzL £ Π - 2 Π k ì k Î Z

01.03.16.0105.01

ã-ä z � HãzL-ä ã
-2 Π f Π-ImHzL

2 Π
v

Argument involving inverse trigonometric and hyperbolic functions

Argument involving numeric multiples of inverse trigonometric and hyperbolic functions

01.03.16.0003.01

expIä sin-1HzLM � ä z + 1 - z2
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01.03.16.0004.01

expIä cos-1HzLM � z + ä 1 - z2

01.03.16.0005.01

expIä tan-1HzLM �
1 + ä z

1 + z2

01.03.16.0006.01

ãä tan-1Hx,yL �
x + ä y

x2 + y2

01.03.16.0007.01

expIä cot-1HzLM �
-z Hz + äL

z -z2 - 1

01.03.16.0008.01

expIä csc-1HzLM �
z2 z2 - 1 + ä z

z2

01.03.16.0009.01

expIä sec-1HzLM �
z + ä z2 z2 - 1

z2

01.03.16.0010.01

expIsinh-1HzLM � z + z2 + 1

01.03.16.0011.01

expIcosh-1HzLM � z + z - 1 z + 1

01.03.16.0012.01

expItanh-1HzLM �
1 + z

1 - z

01.03.16.0013.01

expIcoth-1HzLM �
z2 Hz + 1L

z z2 - 1

01.03.16.0014.01

expIcsch-1HzLM � 1 +
1

z2
+

1

z

01.03.16.0015.01

expIsech-1HzLM �
1

z
 1 + 1 - z � 1

1 + z

http://functions.wolfram.com 26



01.03.16.0016.01

exp
ä

2
 sin-1HzL �

1

2
 

ä z

z2

 1 - 1 - z2 + 1 - z2 + 1

01.03.16.0017.01

exp
ä

2
 cos-1HzL �

z + 1 + ä 1 - z

2

01.03.16.0018.01

exp
ä

2
 tan-1HzL �

1

2
 

ä z

z2

 1 -
1

z2 + 1

+ 1 +
1

z2 + 1

01.03.16.0019.01

exp
ä

2
 cot-1HzL �

1

2
 

z2 + -z2 - 1 -z2 + 1

z2 + 1
ä

1

z2
z + 1 +

1

1 + 1

z2

01.03.16.0020.01

exp
ä

2
 csc-1HzL �

1

2
 ä 

1

z2
1 - 1 -

1

z2
z + 1 -

1

z2
+ 1

01.03.16.0021.01

exp
ä

2
 sec-1HzL �

1

2
 ä 1 -

1

z
+ 1 +

1

z

01.03.16.0022.01

exp
1

2
 sinh-1HzL �

1

2
 

z

z2

 z2 + 1 - 1 + z2 + 1 + 1

01.03.16.0023.01

exp
1

2
 cosh-1HzL �

z - 1 + z + 1

2

01.03.16.0024.01

exp
1

2
 tanh-1HzL �

1

2
 

z

z2

 
1

1 - z2

- 1 + 1 +
1

1 - z2

01.03.16.0025.01

exp
1

2
 coth-1HzL �

1

2 1

z2
z

 
1

z2
1 +

1

1 - 1

z2

z +
1

1 - 1

z2

- 1
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01.03.16.0026.01

exp
1

2
 csch-1HzL �

1

2
 1 +

1

z2
- 1

1

z2
z + 1 +

1

z2
+ 1

01.03.16.0027.01

exp
1

2
 sech-1HzL �

1

2
 

1

z
- 1 + 1 +

1

z

Argument involving symbolic multiples of inverse trigonometric and hyperbolic functions

01.03.16.0028.01

ãä n sin-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 I1 - z2M n

2
-k

k ! Hn - 2 kL !
+ ä z â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 I1 - z2M n-1

2
-k �; n Î N+

01.03.16.0029.01

ãä n sin-1HzL � Tn 1 - z2 + ä z Un-1 1 - z2 �; n Î N+

01.03.16.0030.01

ãä n cos-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 zn-2 k

k ! Hn - 2 kL !
+ ä n! â

k=0

f n-1

2
v H-1Lk I1 - z2Mk+

1

2 zn-2 k-1

H2 k + 1L ! Hn - 2 k - 1L !
�; n Î N+

01.03.16.0031.01

ãä n cos-1HzL � TnHzL + ä 1 - z2 Un-1HzL �; n Î N+

01.03.16.0032.01

ãä n tan-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 Iz2 + 1Mk-

n

2

k ! Hn - 2 kL !
+ ä Iz2 + 1M-

n

2 â
k=0

f n-1

2
v H-1Lk n

2 k + 1
z2 k+1 �; n Î N+

01.03.16.0033.01

ãä n tan-1HzL � Tn

1

z2 + 1

+
ä z

z2 + 1

 Un-1

1

z2 + 1

�; n Î N+

01.03.16.0034.01

ãä n tan-1Hx,yL �
ä xn-1 y

Ix2 + y2Mn�2  â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1

x2 + y2

x2

k

+
n xn

Ix2 + y2Mn�2  â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
 

x2 + y2

x2

k �;
n Î N+

01.03.16.0035.01

ãä n tan-1Hx,yL � Tn

x

x2 + y2

+
ä y

x2 + y2

Un-1

x

x2 + y2

�; n Î N+
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01.03.16.0036.01

ãä n cot-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
 

z2 + 1

z2

k-
n

2

+ ä 1 +
1

z2

-
n

2 â
k=0

f n-1

2
v H-1Lk n

2 k + 1
z-2 k-1 �; n Î N+

01.03.16.0037.01

ãä n cot-1HzL � Tn

-z2

-z2 - 1

+
ä -z

z -z2 - 1

Un-1

-z2

-z2 - 1

�; n Î N+

01.03.16.0038.01

ãä n csc-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
1 -

1

z2

n

2
-k

+
ä

z
 â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 1 -

1

z2

n-1

2
-k �; n Î N+

01.03.16.0039.01

ãä n csc-1HzL � Tn 1 -
1

z2
+

ä

z
 Un-1 1 -

1

z2
�; n Î N+

01.03.16.0040.01

ãä n sec-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 z2 k-n

k ! Hn - 2 kL !
+ ä 1 -

1

z2
â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 z2 k-n+1 �; n Î N+

01.03.16.0041.01

ãä n sec-1HzL � Tn

1

z
+ ä 1 -

1

z2
Un-1

1

z

01.03.16.0042.01

ãn sinh-1HzL � z â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 Iz2 + 1M n-1

2
-k

+ n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 Iz2 + 1M n

2
-k

k ! Hn - 2 kL !
�; n Î N+

01.03.16.0043.01

ãn sinh-1HzL � Tn z2 + 1 + z Un-1 z2 + 1 �; n Î N+

01.03.16.0044.01

ãn cosh-1HzL � z - 1 z + 1 â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 zn-2 k-1 + n â

k=0

f n

2
v H-1Lk Hn - k - 1L !

k ! Hn - 2 kL !
2n-2 k-1 zn-2 k �; n Î N+

01.03.16.0045.01

ãn cosh-1HzL � TnHzL + z - 1 z + 1 Un-1HzL �; n Î N+

01.03.16.0046.01

ãn tanh-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 I1 - z2Mk-

n

2

k ! Hn - 2 kL !
+ I1 - z2M-

n

2 â
k=0

f n-1

2
v

n

2 k + 1
z2 k+1 �; n Î N+
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01.03.16.0047.01

ãn tanh-1HzL � Tn

1

1 - z2

+
z

1 - z2

 Un-1

1

1 - z2

�; n Î N+

01.03.16.0048.01

ãn coth-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
 

z2 - 1

z2

k-
n

2

+ 1 -
1

z2

-
n

2 â
k=0

f n-1

2
v

n

2 k + 1
z-2 k-1 �; n Î N+

01.03.16.0049.01

ãn coth-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
 

z2 - 1

z2

k-
n

2

+ 1 -
1

z2

-
n

2 â
k=0

f n-1

2
v

n

2 k + 1
z-2 k-1 �; n Î N+

01.03.16.0050.01

ãn coth-1HzL � Tn

z2

z2 - 1

+
z2

z z2 - 1

 Un-1

z2

z2 - 1

�; n Î N+

01.03.16.0051.01

ãn csch-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1

k ! Hn - 2 kL !
 1 +

1

z2

n

2
-k

+
1

z
 â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 1 +

1

z2

n-1

2
-k �; n Î N+

01.03.16.0052.01

ãn csch-1HzL � Tn 1 +
1

z2
+

1

z
Un-1 1 +

1

z2
�; n Î N+

01.03.16.0053.01

ãn sech-1HzL � n â
k=0

f n

2
v H-1Lk Hn - k - 1L ! 2n-2 k-1 z2 k-n

k ! Hn - 2 kL !
+

1 - z

1 + z
H1 + zL â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n-2 k-1 z2 k-n �; n Î N+

01.03.16.0054.01

ãn sech-1HzL � Tn

1

z
+

1

z
 

1 - z

1 + z
H1 + zL Un-1

1

z
�; n Î N+

01.03.16.0055.01

ã
ä n

2
sin-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1 1 - z2 + 1

n

2
-k

k ! Hn - 2 kL !
+

ä z 1 - z2 + 1

n

2
-1 â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n�2-k-1

1 - 1 - z2

z2

k

�; n Î N+
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01.03.16.0056.01

ã
ä n

2
sin-1HzL � Tn

1 - z2 + 1

2
+

ä z 1 - 1 - z2

2 z2

 Un-1

1 - z2 + 1

2
�; n Î N+

01.03.16.0057.01

ã
ä n

2
cos-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1 Hz + 1L n

2
-k

k ! Hn - 2 kL !
+ ä 1 - z â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2n�2-k-1 Hz + 1L n-1

2
-k �; n Î N+

01.03.16.0058.01

ã
ä n

2
cos-1HzL � Tn

z + 1

2
+ ä 

1 - z

2
 Un-1

z + 1

2
�; n Î N+

01.03.16.0059.01

ã
ä n

2
tan-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 1 +

1

z2 + 1

n

2
-k

+

ä z

z2 + 1

1 +
1

z2 + 1

n

2
-1

â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 z2 + 1

z2 + 1 + 1

k

�; n Î N+

01.03.16.0060.01

ã
ä n

2
tan-1HzL � Tn

1

2
 1 +

1

z2 + 1

+
ä z

2 z2

 1 -
1

z2 + 1

Un-1

1

2
 1 +

1

z2 + 1

�; n Î N+

01.03.16.0061.01

ã
ä n

2
cot-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 

-z2

-z2 - 1

+ 1

n

2
-k

+

ä

z 1 + 1

z2

-z2

-z2 - 1

+ 1

n

2
-1

â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 1 - 1 +

1

z2
- 1 z2

k

�; n Î N+

01.03.16.0062.01

ã
ä n

2
cot-1HzL � Tn

1

2
 

-z2

-z2 - 1

+ 1 +
ä z

2
 

1

z2
1 -

-z2

-z2 - 1

Un-1

1

2
 

-z2

-z2 - 1

+ 1 �; n Î N+
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01.03.16.0063.01

ã
ä n

2
csc-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 1 -

1

z2
+ 1

n

2
-k

+

ä

z
 

z2 - 1

z2

+ 1

n

2
-1

â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 z2 - z2 z2 - 1

k �; n Î N+

01.03.16.0064.01

ã
ä n

2
csc-1HzL � Tn

1

2
 1 -

1

z2
+ 1 +

ä z

2
 

1

z2
1 - 1 -

1

z2
Un-1

1

2
 1 -

1

z2
+ 1 �; n Î N+

01.03.16.0065.01

ã
ä n

2
sec-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 

z + 1

z

n

2
-k

+ ä
z + 1

z

n-1

2 z - 1

z
â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 z

z + 1

k �; n Î N+

01.03.16.0066.01

ã
ä n

2
sec-1HzL � Tn

1

2
 

z + 1

z
+

ä

2
 

z - 1

z
Un-1

1

2
 

z + 1

z
�; n Î N+

01.03.16.0067.01

ã
n

2
sinh-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1 z2 + 1 + 1

n

2
-k

k ! Hn - 2 kL !
+

z z2 + 1 + 1

n

2
-1 â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 z2 + 1 - 1

z2

k

�; n Î N+

01.03.16.0068.01

ã
n

2
sinh-1HzL � Tn

z2 + 1 + 1

2
+

z

2 z2 + 1 + 1

Un-1

z2 + 1 + 1

2
�; n Î N+

01.03.16.0069.01

ã
n

2
cosh-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1 Hz + 1L n

2
-k

k ! Hn - 2 kL !
+ z - 1 â

k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 Hz + 1L n-1

2
-k �; n Î N+

01.03.16.0070.01

ã
n

2
cosh-1HzL � Tn

z + 1

2
+

z - 1

2
 Un-1

z + 1

2
�; n Î N+
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01.03.16.0071.01

ã
n

2
tanh-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 1 +

1

1 - z2

n

2
-k

+

z

1 - z2

 1 +
1

1 - z2

n

2
-1

â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2n�2-k-1

1 - z2

1 - z2 + 1

k

�; n Î N+

01.03.16.0072.01

ã
n

2
tanh-1HzL � Tn

1

2
 1 +

1

1 - z2

+
z

2 -z2

 1 -
1

1 - z2

Un-1

1

2
 1 +

1

1 - z2

�; n Î N+

01.03.16.0073.01

ã
n

2
coth-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 

z2

z2 - 1

+ 1

n

2
-k

+

1

z 1 - 1

z2

 
z2

z2 - 1

+ 1

n

2
-1

â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 1 -

1

z2
- 1 z2 + 1

k

�; n Î N+

01.03.16.0074.01

ã
n

2
coth-1HzL � Tn

1

2
 

z2

z2 - 1

+ 1 -
z

2
 -

1

z2
1 -

z2

z2 - 1

Un-1

1

2
 

z2

z2 - 1

+ 1 �; n Î N+

01.03.16.0075.01

ã
n

2
csch-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 1 +

1

z2
+ 1

n

2
-k

+

1

z
1 +

1

z2
+ 1

n

2
-1

â
k=0

f n-1

2
v

n - k - 1

k
2

n

2
-k-1 z2 + -z2 -z2 - 1

k �; n Î N+

01.03.16.0076.01

ã
n

2
csch-1HzL � Tn

1

2
 1 +

1

z2
+ 1 -

z

2
 -

1

z2
1 - 1 +

1

z2
Un-1

1

2
 1 +

1

z2
+ 1 �; n Î N+

01.03.16.0077.01

ã
n

2
sech-1HzL � n â

k=0

f n

2
v H-1Lk Hn - k - 1L ! 2

n

2
-k-1

k ! Hn - 2 kL !
 

z + 1

z

n

2
-k

+
1 - z

z
â
k=0

f n-1

2
v H-1Lk n - k - 1

k
2

n

2
-k-1 z + 1

z

n-1

2
-k �; n Î N+
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01.03.16.0078.01

ã
n

2
sech-1HzL � Tn

1

2
 

z + 1

z
+

1

2

1 - z

z
Un-1

1

2
 

z + 1

z
�; n Î N+

Addition formulas

01.03.16.0082.01

ãz1+z2 � ãz1 ãz2

01.03.16.0083.01

ãz1-z2 � ãz1 ã-z2

01.03.16.0084.01

ãx+ä y � ãx cosHyL + ãx ä sinHyL
01.03.16.0085.01

ãx-ä y � ãx cosHyL - ãx ä sinHyL
Half-angle formulas

01.03.16.0106.01

ãz�2 � ãz �; -Π < ImHzL £ Π

01.03.16.0107.01

ãz�2 � H-1Lk  ãz �; -2 Π k - Π < ImHzL £ Π - 2 Π k ì k Î Z

01.03.16.0086.01

ãz�2 � ãz exp -ä Π
Π - ImHzL

2 Π

Multiple arguments

Argument involving numeric multiples of variable

01.03.16.0087.01

ãΠ ä z � H-1Lz

01.03.16.0088.01

ã2 z � HãzL2

01.03.16.0089.01

ã3 z � HãzL3

Argument involving symbolic multiples of variable

01.03.16.0090.01

ãn x � HãxLn �; n Î Z Þ x Î R

01.03.16.0091.01

ãa z � HãzLa �; -Π < ImHzL £ Π

01.03.16.0108.01

ãa z � HãzLa ã-2 ä Π a k �; -Π - 2 Π k < ImHzL £ Π - 2 Π k ì k Î Z

01.03.16.0092.01

ãz1 z2 � Hãz1 Lz2 exp -2 ä Π z2

Π - ImHz1L
2 Π
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Some functions of arguments

01.03.16.0001.01

expHa Hb zcLmL � coshHa bm zm cL +
Hb zcLm

bm zm c
 sinhHa bm zm cL �; -Π < argHbL + ImHc logHzLL £ Π

01.03.16.0109.01

ã z2
� ãz �; -

Π

2
< argHzL £

Π

2

01.03.16.0110.01

ã z2
� ã-z �; -Π < argHzL £ -

Π

2
ë Π

2
< argHzL £ Π

01.03.16.0002.01

ã z2
� coshHzL +

z2

z
 sinhHzL

01.03.16.0111.01

ãa b z2 � coshKa b zO +
b z2

b z
 sinhKa b zO

01.03.16.0112.01

ãa b z3
3

�
1

3 b2�3 z2
 ã-

1

2
a b

3
z ã

3

2
a b

3
z b

3
z b z33

+ Ib z3M2�3
+ b2�3 z2 -

b z33

- b
3

z 3 sin
1

2
3 a b

3
z b z33

+ 2 z b
3

+ b z33

cos
1

2
3 a b

3
z

01.03.16.0113.01

ãa b z44

�
1

2 b3�4 z3
 z b z2 + b z4 coshKa b

4
zO b

4
-

b z4 - b z2 z cosKa b
4

zO b
4

+ b z44
sinKa b

4
zO + b z44

b z2 + b z4 sinhKa b
4

zO
01.03.16.0114.01

ãa Hb znL1�n � â
i=0

n-1 Ia Hb znL1�nMi

i!
 1Fn 1;

i + 1

n
,

i + 2

n
, ¼,

i + n

n
;

an b zn

nn
�; n Î N+

Products, sums, and powers of the direct function

Products of the direct function

01.03.16.0093.01

ãz1 ãz2 � ãz1+z2

Powers of the direct function

01.03.16.0094.01HãzLn � ãn z �; z Î R Þ n Î Z

01.03.16.0095.01HãzLa � ãa z �; -Π < ImHzL £ Π
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01.03.16.0115.01HãzLa � ãa H2 ä Π k+zL �; -2 Π k - Π < ImHzL £ Π - 2 Π k ì k Î Z

01.03.16.0096.01

HãzLa � ãa z exp 2 ä Π a
Π - ImHzL

2 Π

Identities

Recurrence identities

Consecutive neighbors

01.03.17.0001.01

ãz �
1

ã
 ãz+1

01.03.17.0002.01

ãz � ã ãz-1

Distant neighbors

01.03.17.0003.01

ãz �
1

ãn
 ãz+n �; n Î Z

Functional identities

01.03.17.0004.01

wHz1 + z2L � wHz1L wHz2L �; wHzL � ãz

01.03.17.0005.01

wHzL �
1

wH-zL �; wHzL � ãz

Complex characteristics

Real part

01.03.19.0001.01

ReIãx+ä yM � ãx cosHyL
01.03.19.0009.01

ReHãzL � ãReHzL cosHImHzLL
Imaginary part

01.03.19.0002.01

ImIãx+ä yM � ãx sinHyL
01.03.19.0010.01

ImHãzL � ãReHzL sinHImHzLL
Absolute value
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01.03.19.0003.01¡ãx+ä y¥ � ãx

01.03.19.0011.01 ãz¤ � ãReHzL

Argument

01.03.19.0004.01

argIãx+ä yM � tan-1HcosHyL, sinHyLL
01.03.19.0005.01

argHãzL � ImHzL �; -Π < ImHzL £ Π

01.03.19.0006.01

argHãzL � ImHzL + 2 Π
Π - ImHzL

2 Π

01.03.19.0012.01

argIãä zM � ReHzL + 2 Π
Π - ReHzL

2 Π

01.03.19.0013.01

argHãzL � Π - HΠ - ImHzLL mod H2 ΠL
01.03.19.0014.01

argIãä zM � Π - HΠ - ReHzLL mod H2 ΠL
01.03.19.0015.01 ãz¤ � tan-1HcosHImHzLL, sinHImHzLLL

Conjugate value

01.03.19.0007.01

ãx+ä y � ãx cosHyL - ä ãx sinHyL
01.03.19.0016.01

ãz � ãReHzL cosHImHzLL - ä ãReHzL sinHImHzLL
Signum value

01.03.19.0017.01

sgnIãx+ä yM � ãä y

01.03.19.0008.01

sgnHãzL � ãä ImHzL

Differentiation

Low-order differentiation

01.03.20.0001.01

¶ãz

¶z
� ãz
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01.03.20.0002.01

¶2 ãz

¶z2
� ãz

Symbolic differentiation 

01.03.20.0003.02

¶n ãz

¶zn
� ãz �; n Î N

01.03.20.0004.01

¶n f HãzL
¶zn

� â
k=1

n

ãk z Sn
HkL f HkLHãzL �; n Î N+

01.03.20.0008.01

¶n ãza

¶zn
� ãza â

k=0

n â
j=0

k H-1L j Ha k - a j - n + 1Ln

j ! Hk - jL ! zn-a k
�; n Î N

01.03.20.0005.02

¶n ãz2

¶zn
� Π z-n ãz2

2F
�

2 1, -n;
1 - n

2
, 1 -

n

2
; -z2 �; n Î N

01.03.20.0009.01

¶n ã1�z
¶zn

� H-1Ln n! z-n ã1�z Ln
-1 -

1

z
�; n Î N

01.03.20.0006.01

¶n ã
1

z

¶zn
� H-1Ln n z-n-1 Hn - 1L ! ã

1

z
1F1 1 - n; 2; -

1

z
�; n Î N+

Fractional integro-differentiation

01.03.20.0007.01

¶Α ãz

¶zΑ
� ãz QH-Α, 0, zL

Integration

Indefinite integration

Involving only one direct function

01.03.21.0035.01

à ac z â z �
ac z

c logHaL
01.03.21.0036.01

à az â z �
az

logHaL
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01.03.21.0037.01

à ãb+a z â z �
ãb+a z

a

01.03.21.0038.01

à ãa z â z �
ãa z

a

01.03.21.0039.01

à ãz â z � ãz

Involving one direct function and elementary functions

Involving power function

Involving power

Power arguments and base a

01.03.21.0040.01

à ab zr
 â z � -

z GJ 1

r
, -b zr logHaLN H-b zr logHaLL-1�r

r

01.03.21.0041.01

à ab z2
 â z �

Π erfi b z log
1

2 HaL
2 b log

1

2 HaL
01.03.21.0042.01

à ab z  â z �
2 ab z Ib z logHaL - 1N

b2 log2HaL
01.03.21.0043.01

à ab HzrLp
 â z � -

z H-b logHaL HzrLpL-
1

p r GJ 1

p r
, -b logHaL HzrLpN

p r

01.03.21.0044.01

à ab HzrL1�r
 â z �

ab HzrL1�r
z HzrL-1�r

b logHaL
01.03.21.0045.01

à ab z2
 â z �

ab z2
z2

b z logHaL
Power arguments and base ã
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01.03.21.0046.01

à ãa zr
 â z � -

z H-a zrL-1�r
r

G
1

r
, -a zr

01.03.21.0047.01

à ãa z2
 â z �

Π erfiI a zN
2 a

01.03.21.0048.01

à ãa z  â z � 2 ãa z
z

a
-

1

a2

01.03.21.0049.01

à ãa HzrLp
 â z � -

z H-a HzrLpL-
1

p r GJ 1

p r
, -a HzrLpN

p r

01.03.21.0050.01

à ãa HzrL1�r
 â z �

ãa HzrL1�r
z HzrL-1�r
a

01.03.21.0051.01

à ãa z2
 â z �

ãa z2
z2

a z

Involving zΑ-1, arguments b z and base a

01.03.21.0052.01

à zΑ-1 ab z â z � -zΑ GHΑ, -b z logHaLL H-b z logHaLL-Α

01.03.21.0053.01

à ab z

z
 â z � EiHb z logHaLL

01.03.21.0054.01

à zΑ-1 az â z � -zΑ GHΑ, -z logHaLL H-z logHaLL-Α

01.03.21.0055.01

à az

z
 â z � EiHz logHaLL

Involving zΑ-1and arguments a z

01.03.21.0056.01

à zΑ-1 ãa z â z � -zΑ H-a zL-Α GHΑ, -a zL
01.03.21.0057.01

à zΑ-1 ãz â z � -H-zL-Α zΑ GHΑ, -zL
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01.03.21.0058.01

à zn ãa z â z � a-n-1 H-1Ln GHn + 1, -a zL �; n Î Z

01.03.21.0059.01

à zn ãa z â z � -H-aL-n-1 n! ãa z â
k=0

n H-a zLk

k !
�; n Î N

01.03.21.0060.01

à ãa z

zn
 â z �

an-1 EiHa zL
Hn - 1L !

-
z-n ãa z

a
 â
k=1

n-1 H-a zLk

H1 - nLk

�; n Î N+

01.03.21.0061.01

à zn ãa z â z � H-aL-n-1
H-1Ln-1 EiHa zL

H-n - 1L !
- ãa z â

k=0

n H-a zLk

Hn + 1Lk-n

+ ãa z â
k=n+1

-1 H-a zLk

Hn + 1Lk-n

�; n Î Z

01.03.21.0062.01

à z ãa z â z �
ãa z Ha z - 1L

a2

01.03.21.0063.01

à z2 ãa z â z �
ãa z z2 Ha z - 1L

a2 z

01.03.21.0064.01

à z2 ãa z â z �
ãa z Ia2 z2 - 2 a z + 2M

a3

01.03.21.0065.01

à z3 ãa z â z �
ãa z Ia3 z3 - 3 a2 z2 + 6 a z - 6M

a4

01.03.21.0066.01

à z4 ãa z â z �
ãa z Ia4 z4 - 4 a3 z3 + 12 a2 z2 - 24 a z + 24M

a5

01.03.21.0067.01

à z5 ãa z â z �
ãa z Ia5 z5 - 5 a4 z4 + 20 a3 z3 - 60 a2 z2 + 120 a z - 120M

a6

01.03.21.0068.01

à z6 ãa z â z �
ãa z Ia6 z6 - 6 a5 z5 + 30 a4 z4 - 120 a3 z3 + 360 a2 z2 - 720 a z + 720M

a7

01.03.21.0069.01

à z7 ãa z â z �
ãa z Ia7 z7 - 7 a6 z6 + 42 a5 z5 - 210 a4 z4 + 840 a3 z3 - 2520 a2 z2 + 5040 a z - 5040M

a8

01.03.21.0070.01

à z8 ãa z â z �
1

a9
 Iãa z Ia8 z8 - 8 a7 z7 + 56 a6 z6 - 336 a5 z5 + 1680 a4 z4 - 6720 a3 z3 + 20 160 a2 z2 - 40 320 a z + 40 320MM
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01.03.21.0071.01

à ãa z

z
 â z � EiHa zL

01.03.21.0072.01

à ãa z

z2
 â z � a EiHa zL -

ãa z

z

01.03.21.0073.01

à ãa z

z3
 â z �

1

2
a2 EiHa zL -

ãa z Ha z + 1L
z2

01.03.21.0074.01

à ãa z

z4
 â z �

a3 z3 EiHa zL - ãa z Ha z Ha z + 1L + 2L
6 z3

01.03.21.0075.01

à ãa z

z5
 â z �

a4 z4 EiHa zL - ãa z Ha z Ha z Ha z + 1L + 2L + 6L
24 z4

01.03.21.0076.01

à zn+
1

2 ãa z â z �
a-n-2 H-1Ln-1 -a z

z
G n +

3

2
, -a z �; n Î Z

01.03.21.0077.01

à zn+
1

2 ãa z â z �
a-n-2 H-1Ln-1 -a z

z
 erfcI -a z N G n +

3

2
+ ãa z â

k=0

n H-a zLk+
1

2

Jn + 3

2
N
k-n

- ãa z â
k=n+1

-1 H-a zLk+
1

2

Jn + 3

2
N
k-n

�; n Î Z

01.03.21.0078.01

à z ãa z â z �
ãa z z

a
-

Π erfiI a z N
2 a3�2

01.03.21.0079.01

à z3�2 ãa z â z � ãa z
z3�2
a

-
3 z

2 a2
+

3 Π erfiI a z N
4 a5�2

01.03.21.0080.01

à z5�2 ãa z â z � ãa z -
5 z3�2
2 a2

+
z5�2
a

+
15 z

4 a3
-

15 Π erfiI a z N
8 a7�2

01.03.21.0081.01

à z7�2 ãa z â z � ãa z
35 z3�2
4 a3

-
7 z5�2
2 a2

+
z7�2
a

-
105 z

8 a4
+

105 Π erfiI a z N
16 a9�2

01.03.21.0082.01

à z9�2 ãa z â z � ãa z -
315 z3�2

8 a4
+

63 z5�2
4 a3

-
9 z7�2
2 a2

+
z9�2
a

+
945 z

16 a5
-

945 Π erfiI a z N
32 a11�2
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01.03.21.0083.01

à ãa z

z
 â z �

Π erfiI a z N
a

01.03.21.0084.01

à ãa z

z3�2  â z � 2 a Π erfiI a z N -
2 ãa z

z

01.03.21.0085.01

á ãa z

z3

 â z �
2 z J a Π z erfiI a z N - ãa zN

z3

01.03.21.0086.01

à ãa z

z3�2  â z � 2 a Π erfiI a z N -
2 ãa z

z

01.03.21.0087.01

à ãa z

z5�2  â z �
4

3
Π erfiI a z N a3�2 + ãa z -

4 a

3 z
-

2

3 z3�2
01.03.21.0088.01

à ãa z

z7�2  â z �
8

15
Π erfiI a z N a5�2 + ãa z -

8 a2

15 z
-

4 a

15 z3�2 -
2

5 z5�2
01.03.21.0089.01

à ãa z

z9�2  â z �
16

105
Π erfiI a z N a7�2 + ãa z -

16 a3

105 z
-

8 a2

105 z3�2 -
4 a

35 z5�2 -
2

7 z7�2

Involving zΑ-1, arguments b z + d  and base a

01.03.21.0090.01

à zΑ-1 ad+b z â z � -ad zΑ GHΑ, -b z logHaLL H-b z logHaLL-Α

01.03.21.0091.01

à ad+b z

z
 â z � ad EiHb z logHaLL

Involving zΑ-1and arguments a z + b

01.03.21.0092.01

à zΑ-1 ãb+a z â z � -ãb zΑ E1-ΑH-a zL
01.03.21.0093.01

à zn ãb+a z â z � a-n-1 H-1Ln ãb GHn + 1, -a zL �; n Î Z

01.03.21.0094.01

à z ãb+a z â z �
ãb+a z Ha z - 1L

a2

http://functions.wolfram.com 43



01.03.21.0095.01

à ãb+a z

z
 â z � ãb EiHa zL
01.03.21.0096.01

à ãb+a z

z
 â z �

ãb Π erfiI a z N
a

Involving zΑ-1, arguments b zr  and base a

01.03.21.0097.01

à zΑ-1 ab zr
 â z � -

zΑ GI Α

r
, -b zr logHaLM H-b zr logHaLL-

Α

r

r

01.03.21.0098.01

à ab zr

z
 â z �

EiHb zr logHaLL
r

Involving zΑ-1and arguments a zr

01.03.21.0099.01

à zΑ-1 ãa zr
 â z � -

zΑ H-a zrL-
Α

r GI Α

r
, -a zrM

r

01.03.21.0100.01

à ãa zr

z
 â z �

EiHa zrL
r

01.03.21.0101.01

à z2 n ãa z2
 â z � -

1

2
z I-a z2M-

1

2 H-aL-n erfc -a z2 G n +
1

2
+ ãa z2 â

k=0

n-1 I-a z2Mk+
1

2

Jn + 1

2
N
k-n+1

- ãa z2 â
k=n

-1 I-a z2Mk+
1

2

Jn + 1

2
N
k-n+1

�; n Î Z

01.03.21.0102.01

à z2 n-1 ãa z2
 â z � -

1

2
H-aL-n

H-1Ln-1 EiIa z2M
H-nL !

+ ãa z2 â
k=0

n-1 I-a z2Mk

HnLk-n+1

- ãa z2 â
k=n

-1 I-a z2Mk

HnLk-n+1

�; n Î Z

01.03.21.0103.01

à z ãa z2
 â z �

ãa z2

2 a

01.03.21.0104.01

à z2 ãa z2
 â z �

ãa z2
z

2 a
-

Π erfiI a zN
4 a3�2

01.03.21.0105.01

à z3 ãa z2
 â z �

1

2
ãa z2 z2

a
-

1

a2
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01.03.21.0106.01

à z4 ãa z2
 â z �

2 a ãa z2
z I2 a z2 - 3M + 3 Π erfiI a zN

8 a5�2
01.03.21.0107.01

à z5 ãa z2
 â z �

ãa z2 Ia2 z4 - 2 a z2 + 2M
2 a3

01.03.21.0108.01

à ãa z2

z
 â z �

1

2
EiIa z2M

01.03.21.0109.01

à ãa z2

z2
 â z � a Π erfiI a zN -

ãa z2

z

01.03.21.0110.01

à ãa z2

z3
 â z �

1

2
a EiIa z2M -

ãa z2

2 z2

01.03.21.0111.01

à ãa z2

z4
 â z �

2 a3�2 Π z3 erfiI a zN - ãa z2 I2 a z2 + 1M
3 z3

01.03.21.0112.01

à ãa z2

z5
 â z �

a2 z4 EiIa z2M - ãa z2 Ia z2 + 1M
4 z4

01.03.21.0113.01

à zn ãa z  â z � -2 a-2 Hn+1L H-1L2 n+1 EiIa z N
H-2 n - 2L !

+ ãa z â
k=0

2 n+1 I-a z Nk

H2 n + 2Lk-2 n-1

- ãa z â
k=2 n+2

-1 I-a z Nk

H2 n + 2Lk-2 n-1

�; n Î Z

01.03.21.0114.01

à z ãa z  â z �
2 ãa z Ia3 z3�2 - 3 a2 z + 6 a z - 6N

a4

01.03.21.0115.01

à z2 ãa z  â z �
2 ãa z I20 a3 z3�2 + a5 z5�2 - 5 a4 z2 - 60 a2 z + 120 a z - 120N

a6

01.03.21.0116.01

à z3 ãa z  â z �
1

a8
 J2 ãa z I840 a3 z3�2 + 42 a5 z5�2 + a7 z7�2 - 7 a6 z3 - 210 a4 z2 - 2520 a2 z + 5040 a z - 5040NN

01.03.21.0117.01

à z4 ãa z  â z �
1

a10
 J2 ãa z I60 480 a3 z3�2 + 3024 a5 z5�2 + 72 a7 z7�2 +

a9 z9�2 - 9 a8 z4 - 504 a6 z3 - 15 120 a4 z2 - 181 440 a2 z + 362 880 a z - 362 880NN
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01.03.21.0118.01

à z5 ãa z  â z �

1

a12
 J2 ãa z I6 652 800 a3 z3�2 + 332 640 a5 z5�2 + 7920 a7 z7�2 + 110 a9 z9�2 + a11 z11�2 - 11 a10 z5 - 990 a8 z4 - 55 440 a6 z3 -

1 663 200 a4 z2 - 19 958 400 a2 z + 39 916 800 a z - 39 916 800NN
01.03.21.0119.01

á ãa z

z
 â z � 2 EiIa z N

01.03.21.0120.01

á ãa z

z2
 â z �

a2 z EiIa z N - ãa z I z a + 1N
z

01.03.21.0121.01

á ãa z

z3
 â z �

a4 z2 EiIa z N - ãa z Ia3 z3�2 + a2 z + 2 a z + 6N
12 z2

01.03.21.0122.01

á ãa z

z4
 â z �

a6 z3 EiIa z N - ãa z I2 a3 z3�2 + a5 z5�2 + a4 z2 + 6 a2 z + 24 a z + 120N
360 z3

01.03.21.0123.01

á ãa z

z5
 â z �

1

20 160 z4
 Ja8 z4 EiIa z N - ãa z I24 a3 z3�2 + 2 a5 z5�2 + a7 z7�2 + a6 z3 + 6 a4 z2 + 120 a2 z + 720 a z + 5040NN

Involving zΑ-1, arguments b zr + d  and base a

01.03.21.0124.01

à zΑ-1 ab zr+d  â z � -
ad zΑ GI Α

r
, -b zr logHaLM H-b zr logHaLL-

Α

r

r

01.03.21.0125.01

à ab zr+d

z
 â z �

ad EiHb zr logHaLL
r

Involving zΑ-1and arguments a zr + b

01.03.21.0126.01

à zΑ-1 ãa zr+b â z � -
ãb zΑ H-a zrL-

Α

r GI Α

r
, -a zrM

r
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01.03.21.0127.01

à ãa zr+b

z
 â z �

ãb EiHa zrL
r

Involving rational functions

Involving Ha z + bL-n

01.03.21.0128.01

à ãc z

a z + b
 â z �

1

a
 ã

-
b c

a Ei c
b

a
+ z

01.03.21.0129.01

à ãc z

Hb + a zL2
 â z �

1

a2
 c ã

-
b c

a Ei c
b

a
+ z -

a ãc z

b + a z

01.03.21.0130.01

à ãc z

Hb + a zL3
 â z �

1

2 a3 Hb + a zL2
 ã

-
b c

a c2 Hb + a zL2 Ei c
b

a
+ z - a ã

c J b

a
+zN Hc z a + a + b cL

01.03.21.0131.01

à ãc z

Hb + a zL4
 â z �

1

6 a4
 c3 ã

-
b c

a Ei c
b

a
+ z -

a ãc z IIc2 z2 + c z + 2M a2 + b c H2 c z + 1L a + b2 c2M
Hb + a zL3

01.03.21.0132.01

à ãc z

Hb + a zL5
 â z �

1

24 a5
 c4 ã

-
b c

a Ei c
b

a
+ z -

a ãc z I6 a3 + 2 c Hb + a zL a2 + c2 Hb + a zL2 a + c3 Hb + a zL3M
Hb + a zL4

01.03.21.0133.01

à ãc z

Hb + a zL6
 â z �

1

120 a6
 c5 ã

-
b c

a Ei c
b

a
+ z -

a ãc z I24 a4 + 6 c Hb + a zL a3 + 2 c2 Hb + a zL2 a2 + c3 Hb + a zL3 a + c4 Hb + a zL4M
Hb + a zL5

01.03.21.0134.01

à z ãc z

b + a z
 â z �

a ãc z

c
- b ã

-
b c

a EiJc J b

a
+ zNN

a2

01.03.21.0135.01

à z2 ãc z

b + a z
 â z �

b2 ã
-

b c

a EiJc J b

a
+ zNN - a ãc z H-c z a+a+b cL

c2

a3

01.03.21.0136.01

à z ãc z

Hb + a zL2
 â z �

ã
-

b c

a a ã
c J b

a
+zN

b + Ha - b cL Hb + a zL EiJc J b

a
+ zNN

a3 Hb + a zL
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01.03.21.0137.01

à z2 ãc z

Hb + a zL2
 â z �

ã
-

b c

a a ã
c J b

a
+zN Iz a2 + b a - b2 cM + b c Hb c - 2 aL Hb + a zL EiJc J b

a
+ zNN

a4 c Hb + a zL
01.03.21.0138.01

à z3 ãc z

Hb + a zL2
 â z �

H3 a - b cL ã
-

b c

a EiJc J b

a
+ zNN b2 +

a ãc z Iz Hc z-1L a3-Hc z b+bL a2-2 b2 c a+b3 c2M
c2 Hb+a zL

a5

01.03.21.0139.01

à z4 ãc z

Hb + a zL2
 â z �

1

a6
 Hb c - 4 aL ã

-
b c

a Ei c
b

a
+ z b3 +

a ãc z Iz Ic2 z2 - 2 c z + 2M a4 + b I2 - c2 z2M a3 + b2 c Hc z + 2L a2 + 3 b3 c2 a - b4 c3M
c3 Hb + a zL

Involving Ia z2 + bM-n

01.03.21.0140.01

à ãc z

a z2 + b
 â z � -

ä

2 a b
 ã

-
ä b c

a ã
2 ä b c

a Ei c -
ä b

a
+ z - Ei c

ä b

a
+ z

01.03.21.0141.01

à z ãc z

a z2 + b
 â z �

1

2 a
 ã

-
ä b c

a Ei c
ä b

a
+ z + ã

2 ä b c

a Ei c -
ä b

a
+ z

01.03.21.0142.01

á ãc z

Ia z2 + bM2
 â z �

1

4 a b3�2 Ia z2 + bM  ã
-

ä b c

a 2 a b ã
c

ä b

a
+z

z +

K a + ä b cO ä Ia z2 + bM Ei c
ä b

a
+ z - ä K a - ä b cO ã

2 ä b c

a Ia z2 + bM Ei c -
ä b

a
+ z

01.03.21.0143.01

á z ãc z

Ia z2 + bM2
 â z �

1

4 a3�2  
c

b
 ã

-
ä b c

a ä Ei c
ä b

a
+ z -

ä c

b
 ã

ä b c

a Ei c -
ä b

a
+ z -

2 a ãc z

a z2 + b

Involving Ia z2 + b z + cM-n

http://functions.wolfram.com 48



01.03.21.0144.01

à ãd z

a z2 + b z + c
 â z �

1

b2 - 4 a c

 ã
-

b+ b2-4 a c d

2 a ã
b2-4 a c d

a Ei

d b + 2 a z - b2 - 4 a c

2 a
- Ei

d b + 2 a z + b2 - 4 a c

2 a

01.03.21.0145.01

à z ãd z

a z2 + b z + c
 â z �

1

2 a b2 - 4 a c

 ã
-

b+ b2-4 a c d

2 a

b2 - 4 a c - b ã
b2-4 a c d

a Ei

d b + 2 a z - b2 - 4 a c

2 a
+ b + b2 - 4 a c Ei

d b + 2 a z + b2 - 4 a c

2 a

01.03.21.0146.01

á ãd z

Ia z2 + b z + cM2
 â z �

1

Ib2 - 4 a cM3�2 Hc + z Hb + a zLL  ã
-

b+ b2-4 a c d

2 a

- b2 - 4 a c ã

d b+2 a z+ b2-4 a c

2 a Hb + 2 a zL - 2 a - b2 - 4 a c d ã
b2-4 a c d

a Hc + z Hb + a zLL

Ei

d b + 2 a z - b2 - 4 a c

2 a
+ 2 a + b2 - 4 a c d Hc + z Hb + a zLL Ei

d b + 2 a z + b2 - 4 a c

2 a

01.03.21.0147.01

á z ãd z

Ia z2 + b z + cM2
 â z �

1

2 a Ib2 - 4 a cM3�2  b b - b2 - 4 a c d + 2 a Hb - 2 c dL ã

b2-4 a c -b d

2 a Ei

d b + 2 a z - b2 - 4 a c

2 a
+

1

c + z Hb + a zL  ã
-

b+ b2-4 a c d

2 a 2 a b2 - 4 a c ã

d b+2 a z+ b2-4 a c

2 a H2 c + b zL -

b b + b2 - 4 a c d + 2 a Hb - 2 c dL Hc + z Hb + a zLL Ei

d b + 2 a z + b2 - 4 a c

2 a
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Involving algebraic functions

Involving Ha z + bLΒ

01.03.21.0148.01

à Hb + a zLΒ ãd+c z â z � -
ã

d-
b c

a Hb + a zLΒ+1

a
 E-Β -

c Hb + a zL
a

01.03.21.0149.01

à Hb + a zLΒ ãc z â z � -
ã

-
b c

a Hb + a zLΒ+1

a
 E-Β -

c Hb + a zL
a

01.03.21.0150.01

à Hb + a zL3�2 ãc z â z �
1

a2 J- c Hb+a zL
a

N7�2  

c ã
-

b c

a Hb + a zL7�2 ã
c J b

a
+zN

-
c Hb + a zL

a

3�2
+

3

4
- Π erf -

c Hb + a zL
a

+ 2 -
c Hb + a zL

a
ã

c J b

a
+zN

+ Π

01.03.21.0151.01

à b + a z ãc z â z �
c

a2 J- c Hb+a zL
a

N5�2  ã
-

b c

a Hb + a zL5�2 ã
c J b

a
+zN

-
c Hb + a zL

a
-

1

2
Π erf -

c Hb + a zL
a

- 1

01.03.21.0152.01

à ãc z

b + a z
 â z �

ã
-

b c

a Π b + a z erf - c Hb+a zL
a

- 1

a - c Hb+a zL
a

01.03.21.0153.01

à ãc z

Hb + a zL3�2  â z � -
2

a b + a z
ã

-
b c

a -
c Hb + a zL

a
Π erf -

c Hb + a zL
a

+ ã
c J b

a
+zN

- Π -
c Hb + a zL

a

Arguments involving polynomials

Involving a z2 + b z + c

01.03.21.0154.01

à da z2+b z+c â z �
Π

2 a log
1

2 HdL d
c-

b2

4 a erfi
Hb + 2 a zL log

1

2 HdL
2 a
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01.03.21.0155.01

à ãa z2+b z+c â z �
Π

2 a
 ã

c-
b2

4 a  erfi
b + 2 a z

2 a

Involving a z2 + b z

01.03.21.0156.01

à da z2+b z â z �
Π

2 a log
1

2 HdL d
-

b2

4 a erfi
Hb + 2 a zL log

1

2 HdL
2 a

01.03.21.0157.01

à ãa z2+b z â z �
Π

2 a
 ã

-
b2

4 a  erfi
b + 2 a z

2 a

Involving a z2 + c

01.03.21.0158.01

à da z2+c â z �

dc Π erfi a z log
1

2 HdL
2 a log

1

2 HdL
01.03.21.0159.01

à ãa z2+c â z �
ãc Π erfiI a zN

2 a

Arguments involving rational functions

Involving a z2 + b

z2

01.03.21.0160.01

à d
a z2+

b

z2  â z �
1

4 -a logHdL  ã-2 -a logHdL -b logHdL Π

erfc
-b logHdL

z
- z -a logHdL - ã4 -a logHdL -b logHdL erfc -a logHdL z +

-b logHdL
z

01.03.21.0161.01

à ã
a z2+

b

z2  â z �
ã-2 -a -b Π

4 -a
 erfc

-b

z
- -a z - ã4 -a -b erfc -a z +

-b

z

Involving a z2 + b

z2 + c
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01.03.21.0162.01

à d
a z2+

b

z2
+c

 â z �
1

4 -a logHdL  dc ã-2 -a logHdL -b logHdL Π

erfc
-b logHdL

z
- z -a logHdL - ã4 -a logHdL -b logHdL erfc -a logHdL z +

-b logHdL
z

01.03.21.0163.01

à ã
a z2+

b

z2
+c

 â z �
ãc-2 -a -b Π

4 -a
 erfc

-b

z
- -a z - ã4 -a -b erfc -a z +

-b

z

Arguments involving algebraic functions

Involving a z + b z + c

01.03.21.0164.01

à d z b+a z+c â z �
d z b+a z+c

a logHdL -
b Π

2 a3�2 log
1

2 HdL d
c-

b2

4 a erfi
I2 z a + bN log

1

2 HdL
2 a

01.03.21.0165.01

à ãa z+ z b+c â z �
ã z b+c+a z

a
-

b ã
c-

b2

4 a Π erfiK 2 z a+b

2 a
O

2 a3�2

Involving a z + b z

01.03.21.0166.01

à d z b+a z â z �
d z b+a z

a logHdL -
b Π

2 a3�2 log
1

2 HdL d
-

b2

4 a erfi
I2 z a + bN log

1

2 HdL
2 a

01.03.21.0167.01

à ãa z+ z b â z �
ã z b+a z

a
-

b ã
-

b2

4 a Π erfiK 2 z a+b

2 a
O

2 a3�2

Involving a zr + c

01.03.21.0168.01

à da zr+c â z � -
dc z GJ 1

r
, -a zr logHdLN H-a zr logHdLL-1�r

r

01.03.21.0169.01

à ãa zr+c â z � -
ãc z H-a zrL-1�r GJ 1

r
, -a zrN

r
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01.03.21.0170.01

à ãa z2+c â z �
ãc Π erfiI a zN

2 a

01.03.21.0171.01

à ã z a+c â z � 2 ãa z
ãc z

a
-

ãc

a2

Arguments involving exponential functions

01.03.21.0172.01

à abz
 â z �

EiHbz logHaLL
logHbL

01.03.21.0173.01

à ãaz
 â z �

EiHazL
logHaL

01.03.21.0174.01

à ããz
 â z � EiHãzL

Arguments involving trigonometric functions

Involving tan

01.03.21.0175.01

à ãtanHzL â z �
1

2
ä ã-ä EiHä + tanHzLL -

1

2
ä ãä EiH-ä + tanHzLL

01.03.21.0176.01

à ãa tanHzL â z �
1

2
ä ã-ä a EiHä a + a tanHzLL -

1

2
ä ãä a EiH-ä a + a tanHzLL

Involving cot

01.03.21.0177.01

à ãcotHzL â z �
1

2
ä ãä EiH-ä + cotHzLL -

1

2
ä ã-ä EiHä + cotHzLL

01.03.21.0178.01

à ãa cotHzL â z �
1

2
ä ãä a EiH-ä a + a cotHzLL -

1

2
ä ã-ä a EiHä a + a cotHzLL

Arguments involving hyperbolic functions

Involving tanh
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01.03.21.0179.01

à ãtanhHzL â z �
EiHtanhHzL + 1L

2 ã
-

1

2
ã EiHtanhHzL - 1L

01.03.21.0180.01

à ãa tanhHzL â z �
1

2
ã-a EiHtanhHzL a + aL -

1

2
ãa EiHa tanhHzL - aL

Involving coth

01.03.21.0181.01

à ãcothHzL â z �
EiHcothHzL + 1L

2 ã
-

1

2
ã EiHcothHzL - 1L

01.03.21.0182.01

à ãa cothHzL â z �
1

2
ã-a EiHcothHzL a + aL -

1

2
ãa EiHa cothHzL - aL

Arguments involving inverse trigonometric functions

Involving sin-1

01.03.21.0183.01

à ãsin-1HzL â z �
1

2
ãsin-1HzL z +

1

2
ãsin-1HzL 1 - z2

01.03.21.0184.01

à ãa sin-1HzL â z �

ãa sin-1HzL 1 - z2 a + z

a2 + 1

Involving cos-1

01.03.21.0185.01

à ãcos-1HzL â z �
1

2
ãcos-1HzL z - 1 - z2

01.03.21.0186.01

à ãa cos-1HzL â z �

ãa cos-1HzL z - a 1 - z2

a2 + 1

Involving tan-1

01.03.21.0187.01

à ãtan-1HzL â z � ãtan-1HzL z - ä ãtan-1HzL
2F1 -

ä

2
, 1; 1 -

ä

2
; -ã2 ä tan-1HzL +

2

5
+

ä

5
ãH1+2 ä L tan-1HzL

2F1 1 -
ä

2
, 1; 2 -

ä

2
; -ã2 ä tan-1HzL
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01.03.21.0188.01

à ãa tan-1HzL â z �

ãa tan-1HzL
a + 2 ä

 Ha + 2 ä L z - ä 2F1 -
1

2
Hä aL, 1; 1 -

ä a

2
; -ã2 ä tan-1HzL + a ã2 ä tan-1HzL ä 2F1 1 -

ä a

2
, 1; 2 -

ä a

2
; -ã2 ä tan-1HzL

Involving cot-1

01.03.21.0189.01

à ãcot-1HzL â z � ãcot-1HzL z + ãcot-1HzL ä 2F1 -
ä

2
, 1; 1 -

ä

2
; ã2 ä cot-1HzL +

2

5
+

ä

5
ãH1+2 ä L cot-1HzL

2F1 1 -
ä

2
, 1; 2 -

ä

2
; ã2 ä cot-1HzL

01.03.21.0190.01

à ãa cot-1HzL â z �

ãa cot-1HzL
a + 2 ä

 Ha + 2 ä L z + ä 2F1 -
1

2
Hä aL, 1; 1 -

ä a

2
; ã2 ä cot-1HzL + a ã2 ä cot-1HzL ä 2F1 1 -

ä a

2
, 1; 2 -

ä a

2
; ã2 ä cot-1HzL

Involving csc-1

01.03.21.0191.01

à ãcsc-1HzL â z � ãcsc-1HzL z + ãä csc-1HzL H1 + äL 2F1

1

2
-

ä

2
, 1;

3

2
-

ä

2
; ã2 ä csc-1HzL

01.03.21.0192.01

à ãa csc-1HzL â z �
ãa csc-1HzL

a + ä
Ha + äL z + 2 a ãä csc-1HzL ä 2F1

1

2
-

ä a

2
, 1;

3

2
-

ä a

2
; ã2 ä csc-1HzL

Involving sec-1

01.03.21.0193.01

à ãsec-1HzL â z � ãsec-1HzL z - H1 - äL ãä sec-1HzL
2F1

1

2
-

ä

2
, 1;

3

2
-

ä

2
; -ã2 ä sec-1HzL

01.03.21.0194.01

à ãa sec-1HzL â z �
ãa sec-1HzL

a + ä
 Ha + äL z - 2 a ãä sec-1HzL

2F1

1

2
-

ä a

2
, 1;

3

2
-

ä a

2
; -ã2 ä sec-1HzL

Arguments involving inverse hyperbolic functions

Involving sinh-1

01.03.21.0195.01

à ãsinh-1HzL â z �
1

2
z z + z2 + 1 + sinh-1HzL

01.03.21.0196.01

à ãa sinh-1HzL â z �

ãa sinh-1HzL a z2 + 1 - z

a2 - 1
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Involving cosh-1

01.03.21.0197.01

à ãcosh-1HzL â z �
1

2
Iz2 + z - 1 z + 1 z - cosh-1HzLN

01.03.21.0198.01

à ãa cosh-1HzL â z �
ãa cosh-1HzL Ia z - 1 z + 1 - zN

a2 - 1

Involving tanh-1

01.03.21.0199.01

à ãtanh-1HzL â z � sin-1HzL - 1 - z2

01.03.21.0200.01

à ãa tanh-1HzL â z �
ãa tanh-1HzL

a + 2
 KHa + 2L Kz + 2F1K a

2
, 1;

a

2
+ 1; -ã2 tanh-1HzLOO - a ã2 tanh-1HzL

2F1K a

2
+ 1, 1;

a

2
+ 2; -ã2 tanh-1HzLOO

Involving coth-1

01.03.21.0201.01

à ãcoth-1HzL â z � 1 -
1

z2
z + log 1 -

1

z2
+ 1 z

01.03.21.0202.01

à ãa coth-1HzL â z �
ãa coth-1HzL

a + 2
KHa + 2L Kz + 2F1K a

2
, 1;

a

2
+ 1; ã2 coth-1HzLOO + a ã2 coth-1HzL

2F1K a

2
+ 1, 1;

a

2
+ 2; ã2 coth-1HzLOO

Involving csch-1

01.03.21.0203.01

à ãcsch-1HzL â z � 1 +
1

z2
z - csch-1HzL + logHzL

01.03.21.0204.01

à ãa csch-1HzL â z �
ãa csch-1HzL

a + 1
a z + z + 2 a ãcsch-1HzL

2F1

a + 1

2
, 1;

a + 3

2
; ã2 csch-1HzL

Involving sech-1

01.03.21.0205.01

à ãsech-1HzL â z �
2

z + 1
- 1 Hz + 1L + 2 logHzL - log

2

z + 1
- 1 Hz + 1L + 1
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01.03.21.0206.01

à ãa sech-1HzL â z �
ãa sech-1HzL

a + 1
a z + z - 2 a ãsech-1HzL

2F1

a + 1

2
, 1;

a + 3

2
; -ã2 sech-1HzL

Arguments involving polynomials or algebraic functions and power factors

Involving power

Involving zn  da z2+b z

01.03.21.0207.01

à zn da z2+b z â z � -
1

2 a logHdL  d
-

b2

4 a â
q=0

n

2q-n n

q
G

q + 1

2
, -

Hb + 2 a zL2 logHdL
4 a

Ha logHdLL-n-
1

2 H-b logHdLLn-q HHb + 2 a zL logHdLLq+1 -
Hb + 2 a zL2 logHdL

a

1

2
H-q-1L

�; n Î N

01.03.21.0208.01

à zn ãa z2+b z â z � -
1

2 an+1
 ã

-
b2

4 a â
j=0

n

-
b

2

n- j Hb + 2 a zL j+1 -
Hb + 2 a zL2

a

-
j+1

2 n

j
G

j + 1

2
, -

Hb + 2 a zL2

4 a
�; n Î N

01.03.21.0209.01

à zn d z a+b z â z � 2-2 n-1 d
-

a2

4 b Hb logHdLL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k k

h

n

k
logHdL Ha logHdLL-h-k+2 n JIa + 2 b z N logHdLNh+k

-
Ia + 2 b z N2

logHdL
b

1

2
H-h-k-1L

2 -
Ia + 2 b z N2

logHdL
b

b G
1

2
Hh + k + 2L, -

Ia + 2 b z N2
logHdL

4 b
+

a Ia + 2 b z N G
1

2
Hh + k + 1L, -

Ia + 2 b z N2
logHdL

4 b
logHdL �; n Î N
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01.03.21.0210.01

à zn ã z a+b z â z �

2-2 n-1 b-2 Hn+1L ã
-

a2

4 b â
k=0

n â
h=0

k H-1Lk-h 4k a-h-k+2 n Ia + 2 b z Nh+k
-

Ia + 2 b z N2

b

1

2
H-h-k-1L

k

h

n

k
a Ia + 2 b z N

G
1

2
Hh + k + 1L, -

Ia + 2 b z N2

4 b
+ 2 -

Ia + 2 b z N2

b
b G

1

2
Hh + k + 2L, -

Ia + 2 b z N2

4 b
�; n Î N

Involving zn da zr +b z+c

01.03.21.0211.01

à zn da z2+b z+c â z � -
1

2 a logHdL  d
c-

b2

4 a â
q=0

n

2q-n n

q
G

q + 1

2
, -

Hb + 2 a zL2 logHdL
4 a

Ha logHdLL-n-
1

2 H-b logHdLLn-q HHb + 2 a zL logHdLLq+1 -
Hb + 2 a zL2 logHdL

a

1

2
H-q-1L

�; n Î N

01.03.21.0212.01

à zn ãa z2+b z+c â z � -
1

2 an+1
 ã

c-
b2

4 a â
j=0

n

-
b

2

n- j Hb + 2 a zL j+1 -
Hb + 2 a zL2

a

-
j+1

2 n

j
G

j + 1

2
, -

Hb + 2 a zL2

4 a
�; n Î N

01.03.21.0213.01

à zn d z a+b z+c â z � 2-2 n-1 d
c-

a2

4 b Hb logHdLL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k k

h

n

k
logHdL Ha logHdLL-h-k+2 n JIa + 2 b z N logHdLNh+k

-
Ia + 2 b z N2

logHdL
b

1

2
H-h-k-1L

2 -
Ia + 2 b z N2

logHdL
b

b G
1

2
Hh + k + 2L, -

Ia + 2 b z N2
logHdL

4 b
+

a Ia + 2 b z N G
1

2
Hh + k + 1L, -

Ia + 2 b z N2
logHdL

4 b
logHdL �; n Î N
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01.03.21.0214.01

à zn ã z a+b z+c â z �

2-2 n-1 b-2 Hn+1L ã
c-

a2

4 b â
k=0

n â
h=0

k H-1Lk-h 4k a-h-k+2 n Ia + 2 b z Nh+k
-

Ia + 2 b z N2

b

1

2
H-h-k-1L

k

h

n

k
a Ia + 2 b z N

G
1

2
Hh + k + 1L, -

Ia + 2 b z N2

4 b
+ 2 -

Ia + 2 b z N2

b
b G

1

2
Hh + k + 2L, -

Ia + 2 b z N2

4 b
�; n Î N

Involving zΑ-1 da zr +c

01.03.21.0215.01

à zΑ-1 da zr+c â z � -
dc zΑ GI Α

r
, -a zr logHdLM H-a zr logHdLL-

Α

r

r

01.03.21.0216.01

à zΑ-1 ãa zr+c â z � -
ãc zΑ H-a zrL-

Α

r GI Α

r
, -a zrM

r

01.03.21.0217.01

à zΑ-1 da z2+c â z � -
1

2
dc zΑ G

Α

2
, -a z2 logHdL I-a z2 logHdLM-

Α

2

01.03.21.0218.01

à zΑ-1 ãa z2+c â z � -
1

2
ãc zΑ I-a z2M-

Α

2 G
Α

2
, -a z2

01.03.21.0219.01

à zΑ-1 d z a+c â z � -2 dc zΑ GI2 Α, -a z logHdLN I-a z logHdLN-2 Α

01.03.21.0220.01

à zΑ-1 ã z a+c â z � -2 ãc I-a z N-2 Α
zΑ GI2 Α, -a z N

Arguments involving rational functions and power factors

Involving power

Involving z2 n d
a z2+

b

z2
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01.03.21.0221.01

à z2 n d
a z2+

b

z2  â z �

Π

4

¶n

log-nHdL ã-2 -a logHdL -b logHdL erfc
-b logHdL

z
- -a logHdL z -ã2 -a logHdL -b logHdL erfc -a logHdL z+

-b logHdL
z

-a logHdL
¶an

�; n Î N

01.03.21.0222.01

à z2 n ã
a z2+

b

z2  â z �
Π

4

¶n

ã-2 -a -b erfc
-b

z
- -a z -ã2 -a -b erfc -a z+

-b

z

-a

¶an
�; n Î N

Involving z2 n d
a z2+

b

z2
+c

01.03.21.0223.01

à z2 n d
a z2+

b

z2
+c

 â z �

1

4
Idc Π N

¶n

log-nHdL ã-2 -a logHdL -b logHdL erfc
-b logHdL

z
- -a logHdL z -ã2 -a logHdL -b logHdL erfc -a logHdL z+

-b logHdL
z

-a logHdL
¶an

�; n Î N

01.03.21.0224.01

à z2 n ã
a z2+

b

z2
+c

 â z �
1

4
Iãc Π N ¶n

ã-2 -a -b erfc
-b

z
- -a z -ã2 -a -b erfc -a z+

-b

z

-a

¶an
�; n Î N

Involving functions of the direct function

Involving powers of the direct function

Involving powers of exp

With arguments c z and base a

01.03.21.0225.01

à Hac zLΝ â z �
Hac zLΝ

c Ν logHaL
01.03.21.0226.01

à HazLΝ â z �
HazLΝ

Ν logHaL
With arguments c z
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01.03.21.0227.01

à Hãc zLΝ â z �
Hãc zLΝ

c Ν

01.03.21.0228.01

à HãzLΝ â z �
HãzLΝ

Ν

01.03.21.0229.01

à ãc z  â z �
2 ãc z

c

01.03.21.0230.01

à Hãc zL3�2 â z �
2 Hãc zL3�2

3 c

01.03.21.0231.01

à Hãc zL5�2 â z �
2 Hãc zL5�2

5 c

01.03.21.0232.01

à 1

ãc z
 â z � -

2

c ãc z

01.03.21.0233.01

à 1

Hãc zL3�2  â z � -
2

3 c Hãc zL3�2
01.03.21.0234.01

à 1

Hãc zL5�2  â z � -
2

5 c Hãc zL5�2

With arguments c z + b and base a

01.03.21.0235.01

à Iab+c zMΝ
 â z �

Iab+c zMΝ

c Ν logHaL
With arguments c z + b

01.03.21.0236.01

à Iãb+c zMΝ
 â z �

Iãb+c zMΝ

c Ν

With arguments c zr  and base a

01.03.21.0237.01

à Iac zr MΝ
 â z � -

a-c zr Ν Iac zr MΝ
z GJ 1

r
, -c zr Ν logHaLN H-c zr Ν logHaLL-1�r

r
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01.03.21.0238.01

à Jac z2 NΝ
 â z �

a-c z2 Ν Iac z2 MΝ
Π erfi c z Ν log

1

2 HaL
2 c Ν log

1

2 HaL
01.03.21.0239.01

à Jac z NΝ
 â z �

2 Jac z NΝ Ic z Ν logHaL - 1N
c2 Ν2 log2HaL

With arguments c zr

01.03.21.0240.01

à Iãc zr MΝ
 â z � -

1

r
 ã-c Ν zr Iãc zr MΝ

z H-c Ν zrL-1�r G
1

r
, -c Ν zr

01.03.21.0241.01

à Jãc z2 NΝ
 â z �

ã-c z2 Ν Iãc z2 MΝ
Π erfiI c z Ν N

2 c Ν

01.03.21.0242.01

à Jãc z NΝ
 â z �

2 Jãc z NΝ Ic z Ν - 1N
c2 Ν2

With arguments c zr + d  and base a

01.03.21.0243.01

à Iac zr+dMΝ
 â z � -

a-c zr Ν Iac zr+dMΝ
z GJ 1

r
, -c zr Ν logHaLN H-c zr Ν logHaLL-1�r

r

01.03.21.0244.01

à Jac z2+dNΝ
 â z �

a-c z2 Ν Iac z2+dMΝ
Π erfi c z Ν log

1

2 HaL
2 c Ν log

1

2 HaL
01.03.21.0245.01

à Ja z c+dNΝ
 â z �

2 Ja z c+dNΝ Ic z Ν logHaL - 1N
c2 Ν2 log2HaL

With arguments c zr + d

01.03.21.0246.01

à Iãc zr+dMΝ
 â z � -

ã-c zr Ν Iãc zr+dMΝ
z H-c zr ΝL-1�r GJ 1

r
, -c zr ΝN

r
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01.03.21.0247.01

à Jãc z2+dNΝ
 â z �

ã-c z2 Ν Iãc z2+dMΝ
Π erfiI c z Ν N

2 c Ν

01.03.21.0248.01

à Jã z c+dNΝ
 â z �

2 Jã z c+dNΝ Ic z Ν - 1N
c2 Ν2

With arguments c Izr Mp
 and base a

01.03.21.0249.01

à Iac HzrLp Mv
 â z � -

z Iac HzrLp Mv
GJ 1

p r
, -c v HzrLp logHaLN H-c v HzrLp logHaLL-

1

p r

p r ac v HzrLp

01.03.21.0250.01

à ac HzrL 1

r

v

 â z �

ac HzrL 1

r

v

z HzrL-1�r

c v Log@aD
01.03.21.0251.01

à ac z2
v

 â z �

ac z2
v

z2

c v z logHaL
With arguments c Izr Mp

01.03.21.0252.01

à Iãc HzrLp Mv
 â z � -

ã-c v HzrLp Iãc HzrLp Mv
z H-c v HzrLpL-

1

p r GJ 1

p r
, -c v HzrLpN

p r

01.03.21.0253.01

à Jãc HzrL1�r Nv
 â z �

Jãc HzrL1�r Nv
z HzrL-1�r

c v

01.03.21.0254.01

à ãc z2
v

 â z �

ãc z2
v

z2

c v z

With arguments c Izr Mp
+ d  and base a

01.03.21.0255.01

à Iac HzrLp+dMv
 â z � -

z Iac HzrLp+dMv
GJ 1

p r
, -c v HzrLp logHaLN H-c v HzrLp logHaLL-

1

p r

p r ac v HzrLp
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01.03.21.0256.01

à Jac HzrL1�r+dNv
 â z �

Jac HzrL1�r+dNv
z HzrL-1�r

c v logHaL
01.03.21.0257.01

à a z2 c+d
v

 â z �

a z2 c+d
v

z2

c v z logHaL
With arguments c Izr Mp

+ d

01.03.21.0258.01

à Iãc HzrLp+dMv
 â z � -

ã-c v HzrLp Iãc HzrLp+dMv
z H-c v HzrLpL-

1

p r GJ 1

p r
, -c v HzrLpN

p r

01.03.21.0259.01

à Jãc HzrL1�r+dNv
 â z �

Jãc HzrL1�r+dNv
z HzrL-1�r

c v

01.03.21.0260.01

à ã z2 c+d
v

 â z �

ã z2 c+d
v

z2

c v z

With arguments a z2 + b
z2

01.03.21.0261.01

à ã
a z2+

b

z2

Ν

 â z �
1

4 -a Ν
 

ã
-

Ja z4+bN Ν

z2
-2 -a Ν -b Ν

ã
a z2+

b

z2

Ν

Π ã4 -a Ν -b Ν erf -a Ν z +
-b Ν

z
- 1 + erf z -a Ν -

-b Ν

z
+ 1

With arguments a z2 + b
z2 + c

01.03.21.0262.01

à ã
a z2+

b

z2
+c

Ν

 â z �
1

4 -a Ν
 

ã
-

Ja z4+bN Ν

z2
-2 -a Ν -b Ν

ã
a z2+c+

b

z2

Ν

Π ã4 -a Ν -b Ν erf -a Ν z +
-b Ν

z
- 1 + erf z -a Ν -

-b Ν

z
+ 1

Involving products of the direct function

Involving products of two direct functions
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Involving ad z hc z

01.03.21.0263.01

à ad z hc z â z �
ad z hc z

d logHaL + c logHhL
Involving ad z hc z+g

01.03.21.0264.01

à ad z hg+c z â z �
ad z hg+c z

d logHaL + c logHhL
Involving ad z+e hc z+g

01.03.21.0265.01

à ae+d z hg+c z â z �
ae+d z hg+c z

d logHaL + c logHhL
Involving ad z hc zr

01.03.21.0266.01

à ad z hc z2
 â z �

ã
-

d2 log2 HaL
4 c logHhL  Π erfi

d logHaL+2 c z logHhL
2 c logHhL

2 c logHhL
01.03.21.0267.01

à ad z h z c â z �
1

2

2 ad z hc z

d logHaL -

c ã
-

c2 log2 HhL
4 d logHaL Π erfi

2 d z logHaL+c logHhL
2 d logHaL logHhL

Hd logHaLL3�2

Involving ad z+e hc zr

01.03.21.0268.01

à ae+d z hc z2
 â z �

ae ã
-

d2 log2 HaL
4 c logHhL  Π erfi

d logHaL+2 c z logHhL
2 c logHhL

2 c logHhL
01.03.21.0269.01

à ad z+e h z c â z �
1

2
ae

2 ad z hc z

d logHaL -

c ã
-

c2 log2 HhL
4 d logHaL Π erfi

2 d z logHaL+c logHhL
2 d logHaL logHhL

Hd logHaLL3�2
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Involving ab zr
 hc zr

01.03.21.0270.01

à ab zr
hc zr

 â z � -
z GJ 1

r
, -zr Hb logHaL + c logHhLLN H-zr Hb logHaL + c logHhLLL-1�r

r

01.03.21.0271.01

à ab z2
hc z2

 â z �

Π erfiKz b logHaL + c logHhL O
2 b logHaL + c logHhL

01.03.21.0272.01

à a z b h z c â z � 2 ab z hc z
z

b logHaL + c logHhL -
1

Hb logHaL + c logHhLL2

Involving ad z hc zr +g

01.03.21.0273.01

à ad z hc z2+g â z �

ã
-

d2 log2 HaL
4 c logHhL hg Π erfi

d logHaL+2 c z logHhL
2 c logHhL

2 c logHhL
01.03.21.0274.01

à ad z h z c+g â z �
1

2
 hg

2 ad z hc z

d logHaL -

c ã
-

c2 log2 HhL
4 d logHaL Π erfi

2 d z logHaL+c logHhL
2 d logHaL logHhL

Hd logHaLL3�2

Involving ad z+e hc zr +g

01.03.21.0275.01

à ae+d z hc z2+g â z �

ae ã
-

d2 log2 HaL
4 c logHhL hg Π erfi

d logHaL+2 c z logHhL
2 c logHhL

2 c logHhL
01.03.21.0276.01

à ad z+e h z c+g â z �
1

2
ae hg

2 ad z hc z

d logHaL -

c ã
-

c2 log2 HhL
4 d logHaL Π erfi

2 d z logHaL+c logHhL
2 d logHaL logHhL

Hd logHaLL3�2

Involving ab zr
 hc zr +g
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01.03.21.0277.01

à ab zr
hc zr+g â z � -

hg z GJ 1

r
, -zr Hb logHaL + c logHhLLN H-zr Hb logHaL + c logHhLLL-1�r

r

01.03.21.0278.01

à ab z2
hc z2+g â z �

hg Π erfiKz b logHaL + c logHhL O
2 b logHaL + c logHhL

01.03.21.0279.01

à a z b h z c+g â z � 2 ab z hc z +g
z

b logHaL + c logHhL -
1

Hb logHaL + c logHhLL2

Involving ab zr +e  hc zr +g

01.03.21.0280.01

à ab zr+e hc zr+g â z � -
ae hg z GJ 1

r
, -zr Hb logHaL + c logHhLLN H-zr Hb logHaL + c logHhLLL-1�r

r

01.03.21.0281.01

à ab z2+e hc z2+g â z �

ae hg Π erfiKz b logHaL + c logHhL O
2 b logHaL + c logHhL

01.03.21.0282.01

à a z b+e h z c+g â z � 2 ab z hc z
ae hg z

b logHaL + c logHhL -
ae hg

Hb logHaL + c logHhLL2

Involving ad z hc zr +f z

01.03.21.0283.01

à ad z hc z2+ f z â z �

ã
-

Id logHaL+ f logHhLM2
4 c logHhL Π erfi

d logHaL+H f +2 c zL logHhL
2 c logHhL

2 c logHhL
01.03.21.0284.01

à ad z h z c+ f z â z �
1

2

2 ad z h z c+ f z

d logHaL + f logHhL -

c ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Π erfi

c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL logHhL

Hd logHaL + f logHhLL3�2

Involving ad z+e hc zr +f z
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01.03.21.0285.01

à ae+d z hc z2+ f z â z �

ae ã
-

Id logHaL+ f logHhLM2
4 c logHhL Π erfi

d logHaL+H f +2 c zL logHhL
2 c logHhL

2 c logHhL
01.03.21.0286.01

à ad z+e h z c+ f z â z �
1

2
ae

2 ad z h z c+ f z

d logHaL + f logHhL -

c ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Π erfi

c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL logHhL

Hd logHaL + f logHhLL3�2

Involving ab zr
hc zr +f z

01.03.21.0287.01

à ab z2
hc z2+ f z â z �

ã
-

f 2 log2 HhL
4 Ib logHaL+c logHhLM Π erfi

2 b z logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0288.01

à a z b h z c+ f z â z �
1

2
 

2 ab z h z c+ f z

f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 f logHhL Π erfi

b logHaL+c logHhL+2 f z logHhL
2 f logHhL Hb logHaL + c logHhLL

H f logHhLL3�2

Involving ab zr +e hc zr +f z

01.03.21.0289.01

à ab z2+e hc z2+ f z â z �

ae ã
-

f 2 log2 HhL
4 Ib logHaL+c logHhLM Π erfi

2 b z logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0290.01

à a z b+e h z c+ f z â z �
1

2
ae

2 ab z h z c+ f z

f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 f logHhL Π erfi

b logHaL+c logHhL+2 f z logHhL
2 f logHhL Hb logHaL + c logHhLL

H f logHhLL3�2

Involving ab zr +d z hc zr +f z
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01.03.21.0291.01

à ab z2+d z hc z2+ f z â z �

ã
-

Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM  Π erfi

Hd+2 b zL logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0292.01

à a z b+d z h z c+ f z â z �

1

2
 

2 a z b+d z h z c+ f z

d logHaL + f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM Π erfi

b logHaL+c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL Hb logHaL + c logHhLL

Hd logHaL + f logHhLL3�2

Involving ad z hc zr +f z+g

01.03.21.0293.01

à ad z hc z2+ f z+g â z �

ã
-

Id logHaL+ f logHhLM2
4 c logHhL hg Π erfi

d logHaL+H f +2 c zL logHhL
2 c logHhL

2 c logHhL
01.03.21.0294.01

à ad z h z c+ f z+g â z �
1

2
hg

2 ad z h z c+ f z

d logHaL + f logHhL -

c ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Π erfi

c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL logHhL

Hd logHaL + f logHhLL3�2

Involving ad z+e hc zr +f z+g

01.03.21.0295.01

à ae+d z hc z2+ f z+g â z �

ae ã
-

Id logHaL+ f logHhLM2
4 c logHhL hg Π erfi

d logHaL+H f +2 c zL logHhL
2 c logHhL

2 c logHhL
01.03.21.0296.01

à ad z+e h z c+ f z+g â z �
1

2
ae hg

2 ad z h z c+ f z

d logHaL + f logHhL -

c ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Π erfi

c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL logHhL

Hd logHaL + f logHhLL3�2

Involving ab zr +e hc zr +f z+g
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01.03.21.0297.01

à ab z2
hc z2+ f z+g â z �

ã
-

f 2 log2 HhL
4 Ib logHaL+c logHhLM hg Π erfi

2 b z logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0298.01

à a z b h z c+ f z+g â z �
1

2
hg

2 ab z h z c+ f z

f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 f logHhL Π erfi

b logHaL+c logHhL+2 f z logHhL
2 f logHhL Hb logHaL + c logHhLL

H f logHhLL3�2

Involving ab zr +e hc zr +f z+g

01.03.21.0299.01

à ab z2+e hc z2+ f z+g â z �

ae ã
-

f 2 log2 HhL
4 Ib logHaL+c logHhLM hg Π erfi

2 b z logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0300.01

à a z b+e h z c+ f z+g â z �
1

2
ae hg

2 ab z h z c+ f z

f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 f logHhL Π erfi

b logHaL+c logHhL+2 f z logHhL
2 f logHhL Hb logHaL + c logHhLL

H f logHhLL3�2

Involving ab zr +d z hc zr +f z+g

01.03.21.0301.01

à ab z2+d z hc z2+ f z+g â z �

ã
-

Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM hg Π erfi

Hd+2 b zL logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0302.01

à a z b+d z h z c+ f z+g â z �

1

2
hg

2 a z b+d z h z c+ f z

d logHaL + f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM Π erfi

b logHaL+c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL Hb logHaL + c logHhLL

Hd logHaL + f logHhLL3�2

Involving ab zr +d z+e hc zr +f z+g
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01.03.21.0303.01

à ab z2+d z+e hc z2+ f z+g â z �

ae ã
-

Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM hg Π erfi

Hd+2 b zL logHaL+H f +2 c zL logHhL
2 b logHaL+c logHhL

2 b logHaL + c logHhL
01.03.21.0304.01

à a z b+d z+e h z c+ f z+g â z �

1

2
ae hg

2 a z b+d z h z c+ f z

d logHaL + f logHhL -

ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM Π erfi

b logHaL+c logHhL+2 z Hd logHaL+ f logHhLL
2 d logHaL+ f logHhL Hb logHaL + c logHhLL

Hd logHaL + f logHhLL3�2

Involving products of several direct functions

Linear arguments

01.03.21.0305.01

à ad z be z c f z â z �
ad z be z c f z

d logHaL + e logHbL + f logHcL
Involving products of powers of the direct function

Involving product of power of the direct function and the direct function

Involving ãc z Iãa z MΝ

01.03.21.0306.01

à ãc z Hãa zLΝ â z �
Hãa zLΝ ãc z

a Ν + c

Involving ãc z+d Iãa z MΝ

01.03.21.0307.01

à ãd+c z Hãa zLΝ â z �
Hãa zLΝ ãd+c z

c + a Ν

Involving ãc z Iãa z+bMΝ

01.03.21.0308.01

à ãc z Iãb+a zMΝ
 â z �

Iãb+a zMΝ
ãc z

c + a Ν
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Involving ãc z+d Iãa z+bMΝ

01.03.21.0309.01

à ãd+c z Iãb+a zMΝ
 â z �

Iãb+a zMΝ
ãd+c z

c + a Ν

Involving ãb zr Iãc z MΝ

01.03.21.0310.01

à ãb z2 Hãc zLΝ â z �

ã
b z2-

H2 b z+c ΝL2
4 b Hãc zLΝ Π erfi 2 b z+c Ν

2 b

2 b

01.03.21.0311.01

à ã z b Hãc zLΝ â z �

ã
-

Jb+2 c z ΝN2
4 c Ν

+b z Hãc zLΝ 2 ã
Jb+2 c z ΝN2

4 c Ν c Ν - b Π erfiK b+2 c z Ν

2 c Ν
O

2 Hc ΝL3�2

Involving ãb zr +e Iãc z MΝ

01.03.21.0312.01

à ãb z2+e Hãc zLΝ â z �

ã
b z2+e-

H2 b z+c ΝL2
4 b Hãc zLΝ Π erfi 2 b z+c Ν

2 b

2 b

01.03.21.0313.01

à ã z b+e Hãc zLΝ â z �

ã
-

Jb+2 c z ΝN2
4 c Ν

+e+b z Hãc zLΝ 2 ã
Jb+2 c z ΝN2

4 c Ν c Ν - b Π erfiK b+2 c z Ν

2 c Ν
O

2 Hc ΝL3�2

Involving ãb zr +d z Iãc z MΝ

01.03.21.0314.01

à ãb z2+d z Hãc zLΝ â z �

ã
-

Hd+2 b z+c ΝL2
4 b

+z Hd+b zL Hãc zLΝ Π erfi d+2 b z+c Ν

2 b

2 b

01.03.21.0315.01

à ã z b+d z Hãc zLΝ â z �

1

2 Hd + c ΝL3�2  ã
-

Jb+2 c z Ν+2 d z N2
4 Hd+c ΝL +d z+b z Hãc zLΝ 2 ã

Jb+2 c z Ν+2 d z N2
4 Hd+c ΝL d + c Ν - b Π erfi

b + 2 c z Ν + 2 d z

2 d + c Ν
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Involving ãb zr +d z+e Iãc z MΝ

01.03.21.0316.01

à ãb z2+d z+e Hãc zLΝ â z �

ã
-

Hd+2 b z+c ΝL2
4 b

+e+z Hd+b zL Hãc zLΝ Π erfi d+2 b z+c Ν

2 b

2 b

01.03.21.0317.01

à ã z b+d z+e Hãc zLΝ â z �

1

2 Hd + c ΝL3�2  ã
-

Jb+2 c z Ν+2 d z N2
4 Hd+c ΝL +e+d z+b z Hãc zLΝ 2 ã

Jb+2 c z Ν+2 d z N2
4 Hd+c ΝL d + c Ν - b Π erfi

b + 2 c z Ν + 2 d z

2 d + c Ν

Involving ãb zr Iãf z+gMΝ

01.03.21.0318.01

à ãb z2 Iã f z+gMΝ
 â z �

ã
b z2-

H2 b z+ f ΝL2
4 b Iãg+ f zMΝ

Π erfi
2 b z+ f Ν

2 b

2 b

01.03.21.0319.01

à ã z b Iã f z+gMΝ
 â z �

ã
-

Jb+2 f z ΝN2
4 f Ν

+b z Iãg+ f zMΝ
2 ã

Jb+2 f z ΝN2
4 f Ν f Ν - b Π erfi

b+2 f z Ν

2 f Ν

2 H f ΝL3�2

Involving ãb zr +e Iãf z+gMΝ

01.03.21.0320.01

à ãb z2+e Iã f z+gMΝ
 â z �

ã
b z2+e-

H2 b z+ f ΝL2
4 b Iãg+ f zMΝ

Π erfi
2 b z+ f Ν

2 b

2 b

01.03.21.0321.01

à ã z b+e Iã f z+gMΝ
 â z �

ã
-

Jb+2 f z ΝN2
4 f Ν

+e+b z Iãg+ f zMΝ
2 ã

Jb+2 f z ΝN2
4 f Ν f Ν - b Π erfi

b+2 f z Ν

2 f Ν

2 H f ΝL3�2

Involving ãb zr +d z Iãf z+gMΝ

01.03.21.0322.01

à ãb z2+d z Iã f z+gMΝ
 â z �

ã
-

Hd+2 b z+ f ΝL2
4 b

+z Hd+b zL Iãg+ f zMΝ
Π erfi

d+2 b z+ f Ν

2 b

2 b
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01.03.21.0323.01

à ã z b+d z Iã f z+gMΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+2 f z Ν+2 d z N2
4 Hd+ f ΝL +d z+b z Iãg+ f zMΝ

2 ã
Jb+2 f z Ν+2 d z N2

4 Hd+ f ΝL d + f Ν - b Π erfi
b + 2 f z Ν + 2 d z

2 d + f Ν

Involving ãb zr +d z+e Iãf z+gMΝ

01.03.21.0324.01

à ãb z2+d z+e Iã f z+gMΝ
 â z �

ã
-

Hd+2 b z+ f ΝL2
4 b

+e+z Hd+b zL Iãg+ f zMΝ
Π erfi

d+2 b z+ f Ν

2 b

2 b

01.03.21.0325.01

à ã z b+d z+e Iã f z+gMΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+2 f z Ν+2 d z N2
4 Hd+ f ΝL +e+d z+b z Iãg+ f zMΝ

2 ã
Jb+2 f z Ν+2 d z N2

4 Hd+ f ΝL d + f Ν - b Π erfi
b + 2 f z Ν + 2 d z

2 d + f Ν

Involving ãb z Jãc zr NΝ

01.03.21.0326.01

à ãb z Jãc z2 NΝ
 â z �

ã
-

Hb+2 c z ΝL2
4 c Ν

+b z Iãc z2 MΝ
Π erfiK b+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0327.01

à ãb z Jã z cNΝ
 â z �

ã
-

J2 z b+c ΝN2
4 b

+b z Jãc z NΝ
2 b ã

J2 z b+c ΝN2
4 b - c Π Ν erfi 2 z b+c Ν

2 b

2 b3�2

Involving ãd z+e Jãc zr NΝ

01.03.21.0328.01

à ãe+d z Jãc z2 NΝ
 â z �

ã
-

Hd+2 c z ΝL2
4 c Ν

+e+d z Iãc z2 MΝ
Π erfiK d+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0329.01

à ãd z+e Jã z cNΝ
 â z �

ã
-

J2 z d+c ΝN2
4 d

+e+d z Jãc z NΝ
2 d ã

J2 z d+c ΝN2
4 d - c Π Ν erfi 2 z d+c Ν

2 d

2 d3�2
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Involving ãb zr Jãc zr NΝ

01.03.21.0330.01

à ãb zr Iãc zr MΝ
 â z � -

ãb zr-Hb+c ΝL zr Iãc zr MΝ
z H-zr Hb + c ΝLL-1�r GJ 1

r
, -zr Hb + c ΝLN

r

01.03.21.0331.01

à ãb z2 Jãc z2 NΝ
 â z �

ã
b z2-

H2 b z+2 c Ν zL2
4 Hb+c ΝL Iãc z2 MΝ

Π erfi 2 b z+2 c Ν z

2 b+c Ν

2 b + c Ν

01.03.21.0332.01

à ã z b Jãc z NΝ
 â z �

2 ã z b Jãc z NΝ I z b + c z Ν - 1N
Hb + c ΝL2

Involving ãb zr +e Jãc zr NΝ

01.03.21.0333.01

à ãb zr+e Iãc zr MΝ
 â z � -

ãb zr-Hb+c ΝL zr+e Iãc zr MΝ
z H-zr Hb + c ΝLL-1�r GJ 1

r
, -zr Hb + c ΝLN

r

01.03.21.0334.01

à ãb z2+e Jãc z2 NΝ
 â z �

ã
b z2+e-

H2 b z+2 c Ν zL2
4 Hb+c ΝL Iãc z2 MΝ

Π erfi 2 b z+2 c Ν z

2 b+c Ν

2 b + c Ν

01.03.21.0335.01

à ã z b+e Jãc z NΝ
 â z �

2 ã z b+e Jãc z NΝ I z b + c z Ν - 1N
Hb + c ΝL2

Involving ãb zr +d z Jãc zr NΝ

01.03.21.0336.01

à ãb z2+d z Jãc z2 NΝ
 â z �

ã
-

Hd+2 b z+2 c z ΝL2
4 Hb+c ΝL +z Hd+b zL Iãc z2 MΝ

Π erfi d+2 b z+2 c z Ν

2 b+c Ν

2 b + c Ν

01.03.21.0337.01

à ã z b+d z Jã z cNΝ
 â z �

ã
-

Jb+c Ν+2 d z N2
4 d

+d z+b z Jãc z NΝ
2 d ã

Jb+c Ν+2 d z N2
4 d - Π Hb + c ΝL erfi b+c Ν+2 d z

2 d

2 d3�2

Involving ãb zr +d z+e Jãc zr NΝ
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01.03.21.0338.01

à ãb z2+d z+e Jãc z2 NΝ
 â z �

ã
-

Hd+2 b z+2 c z ΝL2
4 Hb+c ΝL +e+z Hd+b zL Iãc z2 MΝ

Π erfi d+2 b z+2 c z Ν

2 b+c Ν

2 b + c Ν

01.03.21.0339.01

à ã z b+d z+e Jã z cNΝ
 â z �

ã
-

Jb+c Ν+2 d z N2
4 d

+e+d z+b z Jãc z NΝ
2 d ã

Jb+c Ν+2 d z N2
4 d - Π Hb + c ΝL erfi b+c Ν+2 d z

2 d

2 d3�2

Involving ãd z Jãc zr +gNΝ

01.03.21.0340.01

à ãd z Jãc z2+gNΝ
 â z �

ã
-

Hd+2 c z ΝL2
4 c Ν

+d z Iãc z2+gMΝ
Π erfiK d+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0341.01

à ãd z Jã z c+gNΝ
 â z �

ã
-

J2 z d+c ΝN2
4 d

+d z Jã z c+gNΝ
2 d ã

J2 z d+c ΝN2
4 d - c Π Ν erfi 2 z d+c Ν

2 d

2 d3�2

Involving ãd z+e Jãc zr +gNΝ

01.03.21.0342.01

à ãe+d z Jãc z2+gNΝ
 â z �

ã
-

Hd+2 c z ΝL2
4 c Ν

+e+d z Iãc z2+gMΝ
Π erfiK d+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0343.01

à ãd z+e Jã z c+gNΝ
 â z �

ã
-

J2 z d+c ΝN2
4 d

+e+d z Jã z c+gNΝ
2 d ã

J2 z d+c ΝN2
4 d - c Π Ν erfi 2 z d+c Ν

2 d

2 d3�2

Involving ãb zr Jãc zr +gNΝ

01.03.21.0344.01

à ãb zr Iãc zr+gMΝ
 â z � -

ãb zr-Hb+c ΝL zr Iãc zr+gMΝ
z H-zr Hb + c ΝLL-1�r GJ 1

r
, -zr Hb + c ΝLN

r

01.03.21.0345.01

à ãb z2 Jãc z2+gNΝ
 â z �

ã
b z2-

H2 b z+2 c Ν zL2
4 Hb+c ΝL Iãc z2+gMΝ

Π erfi 2 b z+2 c Ν z

2 b+c Ν

2 b + c Ν
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01.03.21.0346.01

à ã z b Jã z c+gNΝ
 â z �

2 ã z b Jã z c+gNΝ I z b + c z Ν - 1N
Hb + c ΝL2

Involving ãb zr +e Jãc zr +gNΝ

01.03.21.0347.01

à ãb zr+e Iãc zr+gMΝ
 â z � -

ãb zr-Hb+c ΝL zr+e Iãc zr+gMΝ
z H-zr Hb + c ΝLL-1�r GJ 1

r
, -zr Hb + c ΝLN

r

01.03.21.0348.01

à ãb z2+e Jãc z2+gNΝ
 â z �

ã
b z2+e-

H2 b z+2 c Ν zL2
4 Hb+c ΝL Iãc z2+gMΝ

Π erfi 2 b z+2 c Ν z

2 b+c Ν

2 b + c Ν

01.03.21.0349.01

à ã z b+e Jã z c+gNΝ
 â z �

2 ã z b+e Jã z c+gNΝ I z b + c z Ν - 1N
Hb + c ΝL2

Involving ãb zr +d z Jãc zr +gNΝ

01.03.21.0350.01

à ãb z2+d z Jãc z2+gNΝ
 â z �

ã
-

Hd+2 b z+2 c z ΝL2
4 Hb+c ΝL +z Hd+b zL Iãc z2+gMΝ

Π erfi d+2 b z+2 c z Ν

2 b+c Ν

2 b + c Ν

01.03.21.0351.01

à ã z b+d z Jã z c+gNΝ
 â z �

1

2 d3�2  ã
-

Jb+c Ν+2 d z N2
4 d

+d z+b z Jã z c+gNΝ
2 d ã

Jb+c Ν+2 d z N2
4 d - Π Hb + c ΝL erfi

b + c Ν + 2 d z

2 d

Involving ãb zr +d z+e Jãc zr +gNΝ

01.03.21.0352.01

à ãb z2+d z+e Jãc z2+gNΝ
 â z �

ã
-

Hd+2 b z+2 c z ΝL2
4 Hb+c ΝL +e+z Hd+b zL Iãc z2+gMΝ

Π erfi d+2 b z+2 c z Ν

2 b+c Ν

2 b + c Ν

01.03.21.0353.01

à ã z b+d z+e Jã z c+gNΝ
 â z �

1

2 d3�2  ã
-

Jb+c Ν+2 d z N2
4 d

+e+d z+b z Jã z c+gNΝ
2 d ã

Jb+c Ν+2 d z N2
4 d - Π Hb + c ΝL erfi

b + c Ν + 2 d z

2 d
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Involving ãd z Jãc zr +f z NΝ

01.03.21.0354.01

à ãd z Jãc z2+ f zNΝ
 â z �

ã
d z-

Hd+H f +2 c zL ΝL2
4 c Ν Iãz H f +c zLMΝ

Π erfiK d+H f +2 c zL Ν

2 c Ν
O

2 c Ν

01.03.21.0355.01

à ãd z Jã z c+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
d z-

J2 z d+Jc+2 f z N ΝN2
4 Hd+ f ΝL Jã z c+ f zNΝ

2 ã
J2 z d+c Ν+2 f z ΝN2

4 Hd+ f ΝL d + f Ν - c Π Ν erfi
2 z d + c Ν + 2 f z Ν

2 d + f Ν

Involving ãd z+e Jãc zr +f z NΝ

01.03.21.0356.01

à ãe+d z Jãc z2+ f zNΝ
 â z �

ã
-

Hd+H f +2 c zL ΝL2
4 c Ν

+e+d z Iãz H f +c zLMΝ
Π erfiK d+H f +2 c zL Ν

2 c Ν
O

2 c Ν

01.03.21.0357.01

à ãe+d z Jã z c+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

J2 z d+Jc+2 f z N ΝN2
4 Hd+ f ΝL +e+d z Jã z c+ f zNΝ

2 ã
J2 z d+c Ν+2 f z ΝN2

4 Hd+ f ΝL d + f Ν - c Π Ν erfi
2 z d + c Ν + 2 f z Ν

2 d + f Ν

Involving ãb zr Jãc zr +f z NΝ

01.03.21.0358.01

à ãb z2 Jãc z2+ f zNΝ
 â z �

ã
b z2-

H2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL Iãz H f +c zLMΝ

Π erfi
2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0359.01

à ãb z Jã z c+ f zNΝ
 â z �

ã
b z -

Jb+Jc+2 f z N ΝN2
4 f Ν Jã z c+ f zNΝ

2 ã
Jb+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb + c ΝL erfi
b+c Ν+2 f z Ν

2 f Ν

2 H f ΝL3�2

Involving ãb zr +e Jãc zr +f z NΝ
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01.03.21.0360.01

à ãb z2+e Jãc z2+ f zNΝ
 â z �

ã
b z2+e-

H2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL Iãz H f +c zLMΝ

Π erfi
2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0361.01

à ã z b+e Jã z c+ f zNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb+Jc+2 f z N ΝN2
4 f Ν

+e+b z Jã z c+ f zNΝ
2 ã

Jb+c Ν+2 f z ΝN2
4 f Ν f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν

2 f Ν

Involving ãb zr +d z Jãc zr +f z NΝ

01.03.21.0362.01

à ãb z2+d z Jãc z2+ f zNΝ
 â z �

ã
-

Hd+2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL +z Hd+b zL Iãz H f +c zLMΝ

Π erfi
d+2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0363.01

à ã z b+d z Jã z c+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+Jc+2 f z N Ν+2 d z N2
4 Hd+ f ΝL +d z+b z

Jã z c+ f zNΝ
2 ã

Jb+c Ν+2 f z Ν+2 d z N2
4 Hd+ f ΝL d + f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν + 2 d z

2 d + f Ν

Involving ãb zr +d z+e Jãc zr +f z NΝ

01.03.21.0364.01

à ãb z2+d z+e Jãc z2+ f zNΝ
 â z �

ã
-

Hd+2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL +e+z Hd+b zL Iãz H f +c zLMΝ

Π erfi
d+2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0365.01

à ã z b+d z+e Jã z c+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+Jc+2 f z N Ν+2 d z N2
4 Hd+ f ΝL +e+d z+b z

Jã z c+ f zNΝ
2 ã

Jb+c Ν+2 f z Ν+2 d z N2
4 Hd+ f ΝL d + f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν + 2 d z

2 d + f Ν

Involving ãd z Jãc zr +f z+gNΝ
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01.03.21.0366.01

à ãd z Jãc z2+ f z+gNΝ
 â z �

ã
d z-

Hd+H f +2 c zL ΝL2
4 c Ν Iãg+z H f +c zLMΝ

Π erfiK d+H f +2 c zL Ν

2 c Ν
O

2 c Ν

01.03.21.0367.01

à ãd z Jã z c+g+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
d z-

J2 z d+Jc+2 f z N ΝN2
4 Hd+ f ΝL Jã z c+g+ f zNΝ

2 ã
J2 z d+c Ν+2 f z ΝN2

4 Hd+ f ΝL d + f Ν - c Π Ν erfi
2 z d + c Ν + 2 f z Ν

2 d + f Ν

Involving ãd z+e Jãc zr +f z+gNΝ

01.03.21.0368.01

à ãe+d z Jãc z2+ f z+gNΝ
 â z �

ã
-

Hd+H f +2 c zL ΝL2
4 c Ν

+e+d z Iãg+z H f +c zLMΝ
Π erfiK d+H f +2 c zL Ν

2 c Ν
O

2 c Ν

01.03.21.0369.01

à ãe+d z Jã z c+g+ f zNΝ
 â z �

1

2 Hd + f ΝL3�2  

ã
-

J2 z d+Jc+2 f z N ΝN2
4 Hd+ f ΝL +e+d z Jã z c+g+ f zNΝ

2 ã
J2 z d+c Ν+2 f z ΝN2

4 Hd+ f ΝL d + f Ν - c Π Ν erfi
2 z d + c Ν + 2 f z Ν

2 d + f Ν

Involving ãb zr Jãc zr +f z+gNΝ

01.03.21.0370.01

à ãb z2 Jãc z2+ f z+gNΝ
 â z �

ã
b z2-

H2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL Iãg+z H f +c zLMΝ

Π erfi
2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0371.01

à ãb z Jã z c+g+ f zNΝ
 â z �

1

2 H f ΝL3�2  ã
b z -

Jb+Jc+2 f z N ΝN2
4 f Ν Jã z c+g+ f zNΝ

2 ã
Jb+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb + c ΝL erfi
b + c Ν + 2 f z Ν

2 f Ν

Involving ãb zr +e Jãc zr +f z+gNΝ

01.03.21.0372.01

à ãb z2+e Jãc z2+ f z+gNΝ
 â z �

ã
b z2+e-

H2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL Iãg+z H f +c zLMΝ

Π erfi
2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν
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01.03.21.0373.01

à ã z b+e Jã z c+g+ f zNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb+Jc+2 f z N ΝN2
4 f Ν

+e+b z Jã z c+g+ f zNΝ
2 ã

Jb+c Ν+2 f z ΝN2
4 f Ν f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν

2 f Ν

Involving ãb zr +d z Jãc zr +f z+gNΝ

01.03.21.0374.01

à ãb z2+d z Jãc z2+ f z+gNΝ
 â z �

ã
-

Hd+2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL +z Hd+b zL Iãg+z H f +c zLMΝ

Π erfi
d+2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0375.01

à ã z b+d z Jã z c+ f z+gNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+Jc+2 f z N Ν+2 d z N2
4 Hd+ f ΝL +d z+b z

Jã z c+g+ f zNΝ
2 ã

Jb+c Ν+2 f z Ν+2 d z N2
4 Hd+ f ΝL d + f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν + 2 d z

2 d + f Ν

Involving ãb zr +d z+e Jãc zr +f z+gNΝ

01.03.21.0376.01

à ãb z2+d z+e Jãc z2+ f z+gNΝ
 â z �

ã
-

Hd+2 b z+H f +2 c zL ΝL2
4 Hb+c ΝL +e+z Hd+b zL Iãg+z H f +c zLMΝ

Π erfi
d+2 b z+H f +2 c zL Ν

2 b+c Ν

2 b + c Ν

01.03.21.0377.01

à ã z b+d z+e Jã z c+ f z+gNΝ
 â z �

1

2 Hd + f ΝL3�2  ã
-

Jb+Jc+2 f z N Ν+2 d z N2
4 Hd+ f ΝL +e+d z+b z

Jã z c+g+ f zNΝ
2 ã

Jb+c Ν+2 f z Ν+2 d z N2
4 Hd+ f ΝL d + f Ν - Π Hb + c ΝL erfi

b + c Ν + 2 f z Ν + 2 d z

2 d + f Ν

Involving product of powers of two direct functions

Involving Iãc z MΜ Iãa z MΝ

01.03.21.0378.01

à Hãc zLΜ Hãa zLΝ â z �
Hãa zLΝ Hãc zLΜ

a Ν + c Μ
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Involving Iãc z MΜ Iãa z+bMΝ

01.03.21.0379.01

à Hãc zLΜ Iãb+a zMΝ
 â z �

Iãb+a zMΝ Hãc zLΜ

a Ν + c Μ

Involving Iãc z+d MΜ Iãa z+bMΝ

01.03.21.0380.01

à Iãd+c zMΜ Iãb+a zMΝ
 â z �

Iãb+a zMΝ Iãd+c zMΜ

a Ν + c Μ

Involving Iãb z MΜ Jãc zr NΝ

01.03.21.0381.01

à Iãb zMΜ Jãc z2 NΝ
 â z �

ã
-

Ib Μ+2 c z ΝM2
4 c Ν Iãb zMΜ Iãc z2 MΝ

Π erfiK b Μ+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0382.01

à Iãb zMΜ Jã z cNΝ
 â z �

ã
-

J2 b z Μ+c ΝN2
4 b Μ Jãc z NΝ Iãb zMΜ

2 ã

J2 b z Μ+c ΝN2
4 b Μ b Μ - c Π Ν erfi

2 b z Μ+c Ν

2 b Μ

2 Hb ΜL3�2

Involving Iãd z+eMΜ Jãc zr NΝ

01.03.21.0383.01

à Iãe+d zMΜ Jãc z2 NΝ
 â z �

ã
-

Id Μ+2 c z ΝM2
4 c Ν Iãc z2 MΝ Iãe+d zMΜ

Π erfiK d Μ+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0384.01

à Iãe+d zMΜ Jã z cNΝ
 â z �

ã
-

J2 d z Μ+c ΝN2
4 d Μ Jãc z NΝ Iãe+d zMΜ

2 ã

J2 d z Μ+c ΝN2
4 d Μ d Μ - c Π Ν erfi

2 d z Μ+c Ν

2 d Μ

2 Hd ΜL3�2

Involving Jãb zr NΜ Jãc zr +gNΝ

01.03.21.0385.01

à Iãb zr MΜ Iãc zr MΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr MΜ Iãc zr MΝ
z H-zr Hb Μ + c ΝLL-1�r GJ 1

r
, -zr Hb Μ + c ΝLN

r
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01.03.21.0386.01

à Jãb z2 NΜ Jãc z2 NΝ
 â z �

ã
-

I2 b z Μ+2 c z ΝM2
4 Ib Μ+c ΝM Iãb z2 MΜ Iãc z2 MΝ

Π erfi
2 b z Μ+2 c z Ν

2 b Μ+c Ν

2 b Μ + c Ν

01.03.21.0387.01

à Jã z bNΜ Jã z cNΝ
 â z �

2 Jã z bNΜ Jã z cNΝ Ib z Μ + c z Ν - 1N
Hb Μ + c ΝL2

Involving Iãd z MΜ Jãc zr +gNΝ

01.03.21.0388.01

à Iãd zMΜ Jãc z2+gNΝ
 â z �

ã
-

Id Μ+2 c z ΝM2
4 c Ν Iãd zMΜ Iãc z2+gMΝ

Π erfiK d Μ+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0389.01

à Iãd zMΜ Jã z c+gNΝ
 â z �

ã
-

J2 d z Μ+c ΝN2
4 d Μ Jã z c+gNΝ Iãd zMΜ

2 ã

J2 d z Μ+c ΝN2
4 d Μ d Μ - c Π Ν erfi

2 d z Μ+c Ν

2 d Μ

2 Hd ΜL3�2

Involving Iãd z+eMΜ Jãc zr +gNΝ

01.03.21.0390.01

à Iãe+d zMΜ Jãc z2+gNΝ
 â z �

ã
-

Id Μ+2 c z ΝM2
4 c Ν Iãe+d zMΜ Iãc z2+gMΝ

Π erfiK d Μ+2 c z Ν

2 c Ν
O

2 c Ν

01.03.21.0391.01

à Iãe+d zMΜ Jã z c+gNΝ
 â z �

ã
-

J2 d z Μ+c ΝN2
4 d Μ Jã z c+gNΝ Iãe+d zMΜ

2 ã

J2 d z Μ+c ΝN2
4 d Μ d Μ - c Π Ν erfi

2 d z Μ+c Ν

2 d Μ

2 Hd ΜL3�2

Involving Jãb zr NΜ Jãc zr +gNΝ

01.03.21.0392.01

à Iãb zr MΜ Iãc zr+gMΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr MΜ Iãc zr+gMΝ
z H-zr Hb Μ + c ΝLL-1�r GJ 1

r
, -zr Hb Μ + c ΝLN

r
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01.03.21.0393.01

à Jãb z2 NΜ Jãc z2+gNΝ
 â z �

ã
-

I2 b z Μ+2 c z ΝM2
4 Ib Μ+c ΝM Iãb z2 MΜ Iãc z2+gMΝ

Π erfi
2 b z Μ+2 c z Ν

2 b Μ+c Ν

2 b Μ + c Ν

01.03.21.0394.01

à Jã z bNΜ Jã z c+gNΝ
 â z �

2 Jã z bNΜ Jã z c+gNΝ Ib z Μ + c z Ν - 1N
Hb Μ + c ΝL2

Involving Jãb zr +eNΜ Jãc zr +gNΝ

01.03.21.0395.01

à Iãb zr+eMΜ Iãc zr+gMΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr+eMΜ Iãc zr+gMΝ
z H-zr Hb Μ + c ΝLL-1�r GJ 1

r
, -zr Hb Μ + c ΝLN

r

01.03.21.0396.01

à Jãb z2+eNΜ Jãc z2+gNΝ
 â z �

ã
-

I2 b z Μ+2 c z ΝM2
4 Ib Μ+c ΝM Iãb z2+eMΜ Iãc z2+gMΝ

Π erfi
2 b z Μ+2 c z Ν

2 b Μ+c Ν

2 b Μ + c Ν

01.03.21.0397.01

à Jã z b+eNΜ Jã z c+gNΝ
 â z �

2 Jã z b+eNΜ Jã z c+gNΝ Ib z Μ + c z Ν - 1N
Hb Μ + c ΝL2

Involving Iãd z MΜ Jãc zr +f z NΝ

01.03.21.0398.01

à Iãd zMΜ Jãc z2+ f zNΝ
 â z �

Π

2 c Ν
 ã

-
Id Μ+H f +2 c zL ΝM2

4 c Ν Iãd zMΜ Iãz H f +c zLMΝ
erfi

d Μ + H f + 2 c zL Ν

2 c Ν

01.03.21.0399.01

à Iãd zMΜ Jã z c+ f zNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  

ã
-

J2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Iãd zMΜ Jã z c+ f zNΝ

2 ã

J2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - c Π Ν erfi

2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Iãd z+eMΜ Jãc zr +f z NΝ

01.03.21.0400.01

à Iãd z+eMΜ Jãc z2+ f zNΝ
 â z �

Π

2 c Ν
 ã

-
Id Μ+H f +2 c zL ΝM2

4 c Ν Iãe+d zMΜ Iãz H f +c zLMΝ
erfi

d Μ + H f + 2 c zL Ν

2 c Ν
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01.03.21.0401.01

à Iãd z+eMΜ Jã z c+ f zNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  

ã
-

J2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Iãe+d zMΜ Jã z c+ f zNΝ

2 ã

J2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - c Π Ν erfi

2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Jãb zr NΜ Jãc zr +f z NΝ

01.03.21.0402.01

à Jãb z2 NΜ Jãc z2+ f zNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

I2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Jãb z2 NΜ Iãz H f +c zLMΝ

erfi
2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν

01.03.21.0403.01

à Jã z bNΜ Jã z c+ f zNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb Μ+Jc+2 f z N ΝN2
4 f Ν Jã z bNΜ Jã z c+ f zNΝ

2 ã
Jb Μ+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb Μ + c ΝL erfi
b Μ + c Ν + 2 f z Ν

2 f Ν

Involving Jãb zr +eNΜ Jãc zr +f z NΝ

01.03.21.0404.01

à Jãb z2+eNΜ Jãc z2+ f zNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

I2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Jãb z2+eNΜ Iãz H f +c zLMΝ

erfi
2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν

01.03.21.0405.01

à Jã z b+eNΜ Jã z c+ f zNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb Μ+Jc+2 f z N ΝN2
4 f Ν Jã z b+eNΜ Jã z c+ f zNΝ

2 ã
Jb Μ+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb Μ + c ΝL erfi
b Μ + c Ν + 2 f z Ν

2 f Ν

Involving Jãb zr +d z NΜ Jãc zr +f z NΝ

01.03.21.0406.01

à Jãb z2+d zNΜ Jãc z2+ f zNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

Id Μ+2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Iãz Hd+b zLMΜ Iãz H f +c zLMΝ

erfi
d Μ + 2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν
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01.03.21.0407.01

à Jã z b+d zNΜ Jã z c+ f zNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  ã
-

Jb Μ+2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Jã z b+d zNΜ Jã z c+ f zNΝ

2 ã

Jb Μ+2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - Π Hb Μ + c ΝL erfi

b Μ + 2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Iãd z+eMΜ Jãc zr +f z+gNΝ

01.03.21.0408.01

à Iãd zMΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 c Ν
 ã

-
Id Μ+H f +2 c zL ΝM2

4 c Ν Iãd zMΜ Iãg+z H f +c zLMΝ
erfi

d Μ + H f + 2 c zL Ν

2 c Ν

01.03.21.0409.01

à Iãd zMΜ Jã z c+ f z+gNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  

ã
-

J2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Iãd zMΜ Jã z c+g+ f zNΝ

2 ã

J2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - c Π Ν erfi

2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Iãd z+eMΜ Jãc zr +f z+gNΝ

01.03.21.0410.01

à Iãd z+eMΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 c Ν
 ã

-
Id Μ+H f +2 c zL ΝM2

4 c Ν Iãe+d zMΜ Iãg+z H f +c zLMΝ
erfi

d Μ + H f + 2 c zL Ν

2 c Ν

01.03.21.0411.01

à Iãd z+eMΜ Jã z c+ f z+gNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  

ã
-

J2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Iãe+d zMΜ Jã z c+g+ f zNΝ

2 ã

J2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - c Π Ν erfi

2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Jãb zr NΜ Jãc zr +f z+gNΝ

01.03.21.0412.01

à Jãb z2 NΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

I2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Jãb z2 NΜ Iãg+z H f +c zLMΝ

erfi
2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν
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01.03.21.0413.01

à Jã z bNΜ Jã z c+ f z+gNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb Μ+Jc+2 f z N ΝN2
4 f Ν Jã z bNΜ Jã z c+g+ f zNΝ

2 ã
Jb Μ+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb Μ + c ΝL erfi
b Μ + c Ν + 2 f z Ν

2 f Ν

Involving Jãb zr +eNΜ Jãc zr +f z+gNΝ

01.03.21.0414.01

à Jãb z2+eNΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

I2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Jãb z2+eNΜ Iãg+z H f +c zLMΝ

erfi
2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν

01.03.21.0415.01

à Jã z b+eNΜ Jã z c+ f z+gNΝ
 â z �

1

2 H f ΝL3�2  ã
-

Jb Μ+Jc+2 f z N ΝN2
4 f Ν Jã z b+eNΜ Jã z c+g+ f zNΝ

2 ã
Jb Μ+c Ν+2 f z ΝN2

4 f Ν f Ν - Π Hb Μ + c ΝL erfi
b Μ + c Ν + 2 f z Ν

2 f Ν

Involving Jãb zr +d z NΜ Jãc zr +f z+gNΝ

01.03.21.0416.01

à Jãb z2+d zNΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

Id Μ+2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Iãz Hd+b zLMΜ Iãg+z H f +c zLMΝ

erfi
d Μ + 2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν

01.03.21.0417.01

à Jã z b+d zNΜ Jã z c+ f z+gNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  ã
-

Jb Μ+2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Jã z b+d zNΜ Jã z c+g+ f zNΝ

2 ã

Jb Μ+2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - Π Hb Μ + c ΝL erfi

b Μ + 2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving Jãb zr +d z+eNΜ Jãc zr +f z+gNΝ

01.03.21.0418.01

à Jãb z2+d z+eNΜ Jãc z2+ f z+gNΝ
 â z �

Π

2 b Μ + c Ν

 ã
-

Id Μ+2 b z Μ+H f +2 c zL ΝM2
4 Ib Μ+c ΝM Iãe+z Hd+b zLMΜ Iãg+z H f +c zLMΝ

erfi
d Μ + 2 b z Μ + H f + 2 c zL Ν

2 b Μ + c Ν
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01.03.21.0419.01

à Jã z b+d z+eNΜ Jã z c+ f z+gNΝ
 â z �

1

2 Hd Μ + f ΝL3�2  ã
-

Jb Μ+2 d z Μ+Jc+2 f z N ΝN2
4 Id Μ+ f ΝM Jã z b+e+d zNΜ Jã z c+g+ f zNΝ

2 ã

Jb Μ+2 d z Μ+c Ν+2 f z ΝN2
4 Id Μ+ f ΝM d Μ + f Ν - Π Hb Μ + c ΝL erfi

b Μ + 2 d z Μ + c Ν + 2 f z Ν

2 d Μ + f Ν

Involving rational functions of the direct function 

Involving 1
a+b ãc z

01.03.21.0420.01

à 1

a + b ãc z
 â z �

z

a
-

logHa + b ãc zL
a c

01.03.21.0421.01

à 1

1 + ãc z
 â z � z -

logH1 + ãc zL
c

01.03.21.0422.01

à 1

1 - ãc z
 â z � z -

logH-1 + ãc zL
c

Involving Ha + b ãc zL-n

01.03.21.0423.01

à 1

Ha + b ãc zL2
 â z �

1

a2
 

a

b ãc z c + a c
+ z -

logHa + b ãc zL
c

01.03.21.0424.01

à 1

H1 + ãc zL2
 â z � z -

logH1 + ãc zL
c

+
1

ãc z c + c

01.03.21.0425.01

à 1

H1 - ãc zL2
 â z � z -

logH-1 + ãc zL
c

+
1

c - c ãc z

01.03.21.0426.01

à 1

Ha + b ãc zL3
 â z �

1

2 a3
 

a2

c Ha + b ãc zL2
+

2 a

b ãc z c + a c
+ 2 z -

2 logHa + b ãc zL
c

01.03.21.0427.01

à 1

Ha + b ãc zL4
 â z �

1

6 a4
 

2 a3

c Ha + b ãc zL3
+

3 a2

c Ha + b ãc zL2
+

6 a

b ãc z c + a c
+ 6 z -

6 logHa + b ãc zL
c

Involving ãd z

a+b ãc z
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01.03.21.0428.01

à ãd z

a + b ãc z
 â z �

ãd z

a d
2F1 1,

d

c
;

c + d

c
; -

b ãc z

a

01.03.21.0429.01

à 1

a ãz + b ã-z
 â z �

1

a b
 tan-1

a ãz

b

01.03.21.0430.01

à ãc z

a + b ãc z
 â z �

logHa + b ãc zL
b c

01.03.21.0431.01

à A + B ãc z

a + b ãc z
 â z �

A b c z + Ha B - A bL logHa + b ãc zL
a b c

01.03.21.0432.01

à ã2 c z

a + b ãc z
 â z �

b ãc z - a logHa + b ãc zL
b2 c

01.03.21.0433.01

à ãc z

a + b ã2 c z
 â z �

tan-1 b ãc z

a

a b c

01.03.21.0434.01

à ãc z

a + b ã3 c z
 â z � -

1

6 a2�3 b
3

c

 2 3 tan-1

1 -
2 b

3
ãc z

a
3

3
- 2 logK a

3
+ b

3
ãc zO + logK- a

3
ãc z b

3
+ ã2 c z b2�3 + a2�3O

Involving e f zIa + b cd zM-n

01.03.21.0435.01

á e f z

Ia + b cd zM2
 â z �

e f z

a2 Ib cd z + aM d f logHcL logHeL  a f logHeL + Ib cd z + aM 2F1 1,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
Hd logHcL - f logHeLL

01.03.21.0436.01

à ãd z

Ha + b ãc zL2
 â z �

ãd z

a2 c d Ha + b ãc zL  a d + Hc - dL Ha + b ãc zL 2F1 1,
d

c
;

c + d

c
; -

b ãc z

a

01.03.21.0437.01

à A + B ãc z

Ha + b ãc zL2
 â z �

1

a2
 

a A b - a2 B

c ãc z b2 + a c b
+ A z -

A logHa + b ãc zL
c

http://functions.wolfram.com 89



01.03.21.0438.01

à A + B ãc z

Ha + b ãc zL3
 â z �

1

2 a3
 

HA b - a BL a2

b c Ha + b ãc zL2
+

2 A a

b ãc z c + a c
+ 2 A z -

2 A logHa + b ãc zL
c

01.03.21.0439.01

à A + B ãc z + C ã2 c z

Ha + b ãc zL3
 â z �

1

2 a3
 

IA b2 + a Ha C - b BLM a2

b2 c Ha + b ãc zL2
+ 2 A z -

2 A logHa + b ãc zL
c

+
2 a A b2 - 2 a3 C

c ãc z b3 + a c b2

Involving 1
a ã2 d z+b ãd z+c

01.03.21.0440.01

à 1

ã2 d z a + b ãd z + c
 â z �

1

2 c
 2 z -

2 b

4 a c - b2 d

tan-1
2 ãd z a + b

4 a c - b2

-
logIã2 d z a + b ãd z + cM

d

Involving ãe z

a ã2 d z+b ãd z+c

01.03.21.0441.01

à ãe z

ã2 d z a + b ãd z + c
 â z �

ãe z

2 c b2 - 4 a c e

 

b + b2 - 4 a c 2F1

e

d
, 1;

d + e

d
;

2 a ãd z

b2 - 4 a c - b

+ b2 - 4 a c - b 2F1

e

d
, 1;

d + e

d
; -

2 a ãd z

b + b2 - 4 a c

01.03.21.0442.01

à ã2 d z

ã2 d z a + b ãd z + c
 â z �

logIã2 d z a + b ãd z + cM
2 a d

-
b

a 4 a c - b2 d

tan-1
2 ãd z a + b

4 a c - b2

Other integrals

01.03.21.0443.01

à 6z

4z a + 9z b
 â z �

b log
3z -b -2z a

2z a +3z -b

a H-bL3�2 logJ 9

4
N

01.03.21.0444.01

à ãz + ã5 z

-1 + ãz - ã2 z + ã3 z
 â z �

1

2
H-1 - äL tan-1

-1 + ãz

1 + ãz
+ 2 ãz + ã2 z + H1 - äL tan-1

1 + ãz

-1 + ãz
+ 2 logH-1 + ãzL - logI1 + ã2 zM

01.03.21.0445.01

à 1

1 + ãz�6 + ãz�3 + ãz�2  â z �
1

2
2 z + H3 - 3 ä L tan-1

1 + ãz�6
-1 + ãz�6 - H3 + 3 ä L tan-1

-1 + ãz�6
1 + ãz�6 - 3 logI1 + ãz�3M - 6 logI1 + ãz�6M

Involving algebraic functions of the direct function
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Involving Ia + b cd zMΒ

01.03.21.0446.01

à Ia + b cd zMΒ
 â z �

1

d Β logHcL  
a c-d z

b
+ 1

-Β Ib cd z + aMΒ
2F1 - Β, - Β; 1 - Β; -

a c-d z

b

01.03.21.0447.01

á 1

a + b cd z

 â z � -
2

a d logHcL tanh-1
b cd z + a

a

01.03.21.0448.01

à Ha + b ãc zLΒ â z �
1

c Β
 

ã-c z a

b
+ 1

-Β Ha + b ãc zLΒ
2F1 - Β, - Β; 1 - Β; -

a ã-c z

b

01.03.21.0449.01

à Ha + a ãc zLΒ â z �
1

c Β
 H1 + ã-c zL-Β Ha H1 + ãc zLLΒ

2F1H- Β, - Β; 1 - Β; -ã-c zL
01.03.21.0450.01

à Ha - a ãc zLΒ â z �
1

c Β
 H1 - ã-c zL-Β Ha - a ãc zLΒ

2F1H- Β, - Β; 1 - Β; ã-c zL
01.03.21.0451.01

à Ha + b ãc zL5�2 â z �
1

15 c
 2 a + b ãc z I23 a2 + 11 b ãc z a + 3 b2 ã2 c zM - 30 a5�2 tanh-1

a + b ãc z

a

01.03.21.0452.01

à Ha + b ãc zL3�2 â z �
1

3 c
 2 a + b ãc z H4 a + b ãc zL - 6 a3�2 tanh-1

a + b ãc z

a

01.03.21.0453.01

à a + b ãc z  â z �
2

c
 a + b ãc z - a tanh-1

a + b ãc z

a

01.03.21.0454.01

à ãc z a + a  â z �
2 a H1 + ãc zL J 1 + ãc z - tanh-1J 1 + ãc z NN

c 1 + ãc z

01.03.21.0455.01

à a - a ãc z  â z �
2

c
a - a ãc z - a tanh-1

a - a ãc z

a

01.03.21.0456.01

à 1

a + b ãc z
 â z � -

2

a c
tanh-1

a + b ãc z

a
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01.03.21.0457.01

à 1

ãc z a + a
 â z � -

2 1 + ãc z tanh-1J 1 + ãc z N
c a H1 + ãc zL

01.03.21.0458.01

à 1

a - a ãc z
 â z � -

2

a c
tanh-1

a - a ãc z

a

01.03.21.0459.01

à 1

Ha + b ãc zL3�2  â z �
1

c
 

2

a a + b ãc z
-

2

a3�2  tanh-1
a + b ãc z

a

01.03.21.0460.01

à 1

Hãc z a + aL3�2  â z �
2 - 2 1 + ãc z tanh-1J 1 + ãc z N

a c a H1 + ãc zL
01.03.21.0461.01

à 1

Ha - a ãc zL3�2  â z � -
1

a2 c
 2 a tanh-1

a - a ãc z

a
+

2 a - a ãc z

-1 + ãc z

01.03.21.0462.01

à 1

Ha + b ãc zL5�2  â z �
1

3 a5�2 c Ha + b ãc zL2
 2 a a + b ãc z H4 a + 3 b ãc zL - 6 Ha + b ãc zL2 tanh-1

a + b ãc z

a

Involving HHa + b ãc zLΝLΒ

01.03.21.0463.01

à IHa + b ãc zLΝMΒ
 â z �

1

c Β Ν
 

ã-c z a

b
+ 1

-Β Ν IHa + b ãc zLΝMΒ
2F1 - Β Ν, - Β Ν; 1 - Β Ν; -

a ã-c z

b

01.03.21.0464.01

à Ha + b ãc zL5  â z �
2 Ha + b ãc zL5

15 c Ha + b ãc zL5�2  a + b ãc z I23 a2 + 11 b ãc z a + 3 b2 ã2 c zM - 15 a5�2 tanh-1
a + b ãc z

a

01.03.21.0465.01

à Ha + b ãc zL3  â z �
2 Ha + b ãc zL3

3 c Ha + b ãc zL3�2  a + b ãc z H4 a + b ãc zL - 3 a3�2 tanh-1
a + b ãc z

a

01.03.21.0466.01

á 1

Ha + b ãc zL3

 â z �
H2 Ha + b ãc zLL

a3�2 c Ha + b ãc zL3

a - a + b ãc z tanh-1
a + b ãc z

a

01.03.21.0467.01

á 1

Ha + b ãc zL5

 â z �
2 Ha + b ãc zL

3 a5�2 c Ha + b ãc zL5

 a H4 a + 3 b ãc zL - 3 Ha + b ãc zL3�2 tanh-1
a + b ãc z

a
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Involving Ia + b cd zMΒ
e f z

01.03.21.0468.01

à Ia + b cd zMΒ
e f z â z �

Ib cd z + aMΒ

f logHeL
b cd z

a
+ 1

-Β

e f z
2F1 - Β,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a

01.03.21.0469.01

à Ha + b ãc zLΒ ãd z â z �
ãd z

d
Ha + b ãc zLΒ

ãc z b

a
+ 1

-Β

2F1

d

c
, - Β;

c + d

c
; -

b ãc z

a

01.03.21.0470.01

à Ha + b ãc zLΒ ãc z â z �
Ha + b ãc zLΒ+1

b c H Β + 1L
01.03.21.0471.01

à Hãc z a + aLΒ ãc z â z �
Ha H1 + ãc zLLΒ+1

a c H Β + 1L
01.03.21.0472.01

à Ha - a ãc zLΒ ãc z â z � -
Ha - a ãc zLΒ+1

a c H Β + 1L
01.03.21.0473.01

à a + b ãc z ãc z â z �
2 Ha + b ãc zL3�2

3 b c

01.03.21.0474.01

à ãc z a + a ãc z â z �
2 Ha H1 + ãc zLL3�2

3 a c

01.03.21.0475.01

à a - a ãc z ãc z â z � -
2 Ha H1 - ãc zLL3�2

3 a c

01.03.21.0476.01

à ãc z

a + b ãc z
 â z �

2 a + b ãc z

b c

01.03.21.0477.01

à ãc z

ãc z a + a
 â z �

2 a H1 + ãc zL
a c

01.03.21.0478.01

à ãc z

a - a ãc z
 â z � -

2 a - a ãc z

a c

01.03.21.0479.01

à ãc z

Ha + b ãc zL3�2  â z � -
2

b c a + b ãc z
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01.03.21.0480.01

à ãc z

Ha + b ãc zL5�2  â z � -
2

3 b c Ha + b ãc zL3�2

Involving HHa + b ãc zLΝLΒ
ãd z

01.03.21.0481.01

à IHa + b ãc zLΝMΒ
ãd z â z �

ãd z

d
 IHa + b ãc zLΝMΒ ãc z b

a
+ 1

-Β Ν

2F1

d

c
, - Β Ν;

c + d

c
; -

b ãc z

a

01.03.21.0482.01

à Ha + b ãc zL5 ãc z â z �
2 Ha + b ãc zL Ha + b ãc zL5

7 b c

01.03.21.0483.01

à Ha + b ãc zL3 ãc z â z �
2 Ha + b ãc zL Ha + b ãc zL3

5 b c

01.03.21.0484.01

á ãc z

Ha + b ãc zL3

 â z � -
2 Ha + b ãc zL

b c Ha + b ãc zL3

01.03.21.0485.01

á ãc z

Hãc z a + aL3

 â z � -
2 H1 + ãc zL

c Hãc z a + aL3

01.03.21.0486.01

á ãc z

Ha - a ãc zL3

 â z � -
2 H-1 + ãc zL

c Ha - a ãc zL3

01.03.21.0487.01

á ãc z

Ha + b ãc zL5

 â z � -
2 Ha + b ãc zL

3 b c Ha + b ãc zL5

Involving Ha + b ãc zLΒ Iãd zMΝ

01.03.21.0488.01

à Ha + b ãc zLΒ Iãd zMΝ
 â z �

1

d Ν
 Iãd zMΝ Ha + b ãc zLΒ

ãc z b

a
+ 1

-Β

2F1 - Β,
d Ν

c
;

d Ν

c
+ 1; -

b ãc z

a

01.03.21.0489.01

à Ha + b ãc zLΒ Hãc zLΝ â z �
1

c Ν
 Hãc zLΝ Ha + b ãc zLΒ

ãc z b

a
+ 1

-Β

2F1 - Β, Ν; Ν + 1; -
b ãc z

a
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01.03.21.0490.01

à ãc z

a + b ãc z
 â z �

2 ã-
c z

2 ãc z

a b c
 tan-1

b ã
c z

2

a

Involving Ha + b ãc zLΒand rational function of ãc z

01.03.21.0491.01

à ãp z Ha + b ãc zLΒ

d + e ãc z
 â z �

ãp z

Hd + e ãc zL p
Ha + b ãc zLΒ

ãc z b

a
+ 1

-Β ãc z e

d
+ 1 F1

p

c
; - Β, 1;

p

c
+ 1; -

b ãc z

a
, -

e ãc z

d

01.03.21.0492.01

à Ha + b ãc zLΒ

d + e ãc z
 â z �

Ha + b ãc zLΒ+1

a c d Ha e - b dL H Β + 1L  Hb d - a eL 2F1 Β + 1, 1; Β + 2;
ãc z b

a
+ 1 + a e 2F1 Β + 1, 1; Β + 2;

e Ha + b ãc zL
a e - b d

01.03.21.0493.01

à a + b ãc z

d + e ãc z
 â z �

1

c d
 

2 a e - b d

e
tanh-1

e a + b ãc z

a e - b d
- 2 a tanh-1

a + b ãc z

a

01.03.21.0494.01

à 1

Hd + e ãc zL a + b ãc z
 â z �

1

c d
 

2 e

a e - b d
tanh-1

e a + b ãc z

a e - b d
-

2

a
 tanh-1

a + b ãc z

a

01.03.21.0495.01

à ãc z

Hd + e ãc zL a + b ãc z
 â z � -

2

c e a e - b d
tanh-1

e a + b ãc z

a e - b d

01.03.21.0496.01

à ãd z Ha + b ãc zLΒ

d + e ãc z
 â z �

c ãd z Ha + b ãc zLΒ

c d2

ãc z b

a
+ 1

-Β

F1

d

c
; - Β, 1;

c + d

c
; -

b ãc z

a
, -

e ãc z

d

Involving Ia + b ã2 c zMΒ
ãc z

01.03.21.0497.01

à Ia + b ã2 c zM5�2
ãc z â z �

1

48 b c
 15 log 2 ãc z b + a + b ã2 c z a3 + b ãc z a + b ã2 c z I33 a2 + 26 b ã2 c z a + 8 b2 ã4 c zM

01.03.21.0498.01

à Ia + b ã2 c zM3�2
ãc z â z �

3 log 2 ãc z b + a + b ã2 c z a2 + b ãc z a + b ã2 c z I5 a + 2 b ã2 c zM
8 b c

01.03.21.0499.01

à a + b ã2 c z ãc z â z �

a log 2 ãc z b + a + b ã2 c z + b ãc z a + b ã2 c z

2 b c
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01.03.21.0500.01

á ãc z

a + b ã2 c z

 â z �

log 2 ãc z b + a + b ã2 c z

b c

01.03.21.0501.01

á ãc z

Ia + b ã2 c zM3�2  â z �
ãc z

a c a + b ã2 c z

01.03.21.0502.01

á ãc z

Ia + b ã2 c zM5�2  â z �
ãc z I3 a + 2 b ã2 c zM

3 a2 c Ia + b ã2 c zM3�2

Involving IIa + b ã2 c zMΝMΒ
 ãc z

01.03.21.0503.01

à IIa + b ã2 c zMΝMΒ
ãc z â z �

ãc z

c
 IIa + b ã2 c zMΝMΒ ã2 c z b

a
+ 1

-Β Ν

2F1

1

2
, - Β Ν;

3

2
; -

b ã2 c z

a

01.03.21.0504.01

á Ia + b ã2 c zM5
ãc z â z �

Ia + b ã2 c zM5
15 log 2 ãc z b + a + b ã2 c z a3 + b ãc z a + b ã2 c z I33 a2 + 26 b ã2 c z a + 8 b2 ã4 c zM �

K48 b c Ia + b ã2 c zM5�2O
01.03.21.0505.01

á Ia + b ã2 c zM3
ãc z â z �

Ia + b ã2 c zM3
3 log 2 ãc z b + a + b ã2 c z a2 + b ãc z a + b ã2 c z I5 a + 2 b ã2 c zM

8 b c Ia + b ã2 c zM3�2
01.03.21.0506.01

á ãc z

Ia + b ã2 c zM3

 â z �
ãc z Ia + b ã2 c zM

a c Ia + b ã2 c zM3

01.03.21.0507.01

á ãc z

Ia + b ã2 c zM5

 â z �
ãc z Ia + b ã2 c zM I3 a + 2 b ã2 c zM

3 a2 c Ia + b ã2 c zM5

Involving Ia + b ã2 c zMΒ
 Hãc zLΝ
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01.03.21.0508.01

à Ia + b ã2 c zMΒ Hãc zLΝ â z �
Hãc zLΝ

c Ν
Ia + b ã2 c zMΒ ã2 c z b

a
+ 1

-Β

2F1 - Β,
Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a

01.03.21.0509.01

à Ia + b ã2 c zM5�2 Hãc zLΝ â z �

Hãc zLΝ a + b ã2 c z HΝ + 2L HΝ + 4L 2F1 -
1

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a
a2 + b2 ã4 c z Ν 2F1 -

1

2
,

Ν

2
+ 2;

Ν

2
+ 3; -

b ã2 c z

a
+

2 a b ã2 c z Ν HΝ + 4L 2F1 -
1

2
,

Ν

2
+ 1;

Ν

2
+ 2; -

b ã2 c z

a
� c

ã2 c z b

a
+ 1 Ν HΝ + 2L HΝ + 4L

01.03.21.0510.01

à Ia + b ã2 c zM3�2 Hãc zLΝ â z �

Hãc zLΝ a + b ã2 c z

c ã2 c z b

a
+ 1 Ν HΝ + 2L

 a HΝ + 2L 2F1 -
1

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a
+ b ã2 c z Ν 2F1 -

1

2
,

Ν

2
+ 1;

Ν

2
+ 2; -

b ã2 c z

a

01.03.21.0511.01

à a + b ã2 c z Hãc zLΝ â z �
1

c ã2 c z b

a
+ 1 Ν

 Hãc zLΝ a + b ã2 c z
2F1 -

1

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a

01.03.21.0512.01

á Hãc zLΝ

a + b ã2 c z

 â z �
Hãc zLΝ

c a + b ã2 c z Ν

ã2 c z b

a
+ 1 2F1

1

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a

01.03.21.0513.01

á Hãc zLΝ

Ia + b ã2 c zM3�2  â z �
1

c Ia + b ã2 c zM3�2
Ν

 Hãc zLΝ
ã2 c z b

a
+ 1

3�2
2F1

3

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a

01.03.21.0514.01

á Hãc zLΝ

Ia + b ã2 c zM5�2  â z �
1

c Ia + b ã2 c zM5�2
Ν

 Hãc zLΝ
ã2 c z b

a
+ 1

5�2
2F1

5

2
,

Ν

2
;

Ν

2
+ 1; -

b ã2 c z

a

Involving ãp z Ha + b ãc zLΒ Hd + e ãc zLΝ

01.03.21.0515.01

à ãp z Ha + b ãc zLΒ Hd + e ãc zLΝ â z �

ãp z

p
 Ha + b ãc zLΒ

ãc z b

a
+ 1

-Β Hd + e ãc zLΝ
ãc z e

d
+ 1

-Ν

F1

p

c
; - Β, -Ν;

c + p

c
; -

b ãc z

a
, -

e ãc z

d
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01.03.21.0516.01

à Ha + b ãc zLΒ Hd + e ãc zLΝ â z �

1

c H Β + ΝL  
ã-c z a

b
+ 1

-Β ã-c z d

e
+ 1

-Ν Ha + b ãc zLΒ Hd + e ãc zLΝ F1 - Β - Ν; - Β, -Ν; - Β - Ν + 1; -
a ã-c z

b
, -

d ã-c z

e

Involving Ia ã2 d z + b ãd z + cMΒ

01.03.21.0517.01

à Iã2 d z a + b ãd z + cMΒ
 â z �

1

2 d Β
 1 -

b2 - 4 a c - b ã-d z

2 a

-Β

ã-d z b + b2 - 4 a c

2 a
+ 1

-Β

Iã2 d z a + b ãd z + cMΒ
F1 -2 Β; - Β, - Β; 1 - 2 Β; -

b + b2 - 4 a c ã-d z

2 a
,

b2 - 4 a c - b ã-d z

2 a

01.03.21.0518.01

à ã2 d z a + b ãd z + c  â z �
1

2 d
 -2 c log

d

c3�2  ã-d z ãd z b + 2 c + 2 c ã2 d z a + b ãd z + c +

b

a
log

2 ãd z a + b

a
+ 2 c + ãd z Iãd z a + bM + 2 ã2 d z a + b ãd z + c

Involving ãe z Ia ã2 d z + b ãd z + cMΒ

01.03.21.0519.01

à ãe z Iã2 d z a + b ãd z + cMΒ
 â z �

ãe z

e
 1 -

2 a ãd z

b2 - 4 a c - b

-Β

2 ãd z a

b + b2 - 4 a c

+ 1

-Β

Iã2 d z a + b ãd z + cMΒ
F1

e

d
; - Β, - Β;

e

d
+ 1; -

2 a ãd z

b + b2 - 4 a c

,
2 a ãd z

b2 - 4 a c - b

Other integrals
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01.03.21.0520.01

á a + b ãe z

c + d ãe z
 â z �

1

c d e a + b ãe z
 

a + b ãe z

c + d ãe z
c + d ãe z b c log

a d + b Hc + 2 d ãe zL
b d

+ 2 a + b ãe z c + d ãe z -

a d log
e ã-e z Jb ãe z c + 2 a c + 2 a a + b ãe z c + d ãe z c + a d ãe zN

a3�2 c

01.03.21.0521.01

à a + b ãe z

c + d ãe z
 â z �

1

e
 

b log a d+b Hc+2 d ãe zL
b d

+ 2 a + b ãe z c + d ãe z

d
-

a log
e ã-e z b ãe z c+2 a c+2 a a+b ãe z c+d ãe z c +a d ãe z

a3�2 c

c

01.03.21.0522.01

à ãc z - 1

ãc z + 1
 â z �

1

c
 tan-1

1

-1 + ãc z 1 + ãc z
+ logK -1 + ãc z 1 + ãc z + ãc zO

01.03.21.0523.01

à 1

1 - ãz + 1 + ãz
 â z � -

1

2
ã-z Kãz tanh-1K 1 - ãz O + ãz tanh-1K 1 + ãz O - 1 - ãz + 1 + ãz O

01.03.21.0524.01

á ã3 z�4
I-2 + ã3 z�4M -2 + ã3 z�4 + ã3 z�2

 â z �
2

3
logI-2 + ã3 z�4M - log 4 -2 + ã3 z�4 + ã3 z�2 + 5 ã3 z�4 - 2

Involving functions of the direct function and a power function 

Involving powers of the direct function and a power function

Involving powers of exp and power

Involving zΑ-1and arguments a z

01.03.21.0525.01

à zΑ-1 Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ zΑ H-a z ΝL-Α GHΑ, -a z ΝL
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01.03.21.0526.01

à Hãa zLΝ

z
 â z � ã-a z Ν Hãa zLΝ EiHa z ΝL
01.03.21.0527.01

à zn Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ H-a ΝL-n-1 GHn + 1, -a z ΝL �; n Î Z

01.03.21.0528.01

à zn Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ H-a ΝL-n-1
H-1Ln EiHa z ΝL

H-n - 1L !
+ ãa z Ν â

k=0

n H-a z ΝLk

Hn + 1Lk-n

- ãa z Ν â
k=n+1

-1 H-a z ΝLk

Hn + 1Lk-n

�; n Î Z

01.03.21.0529.01

à z Hãa zLΝ â z �
Hãa zLΝ Ha z Ν - 1L

a2 Ν2

01.03.21.0530.01

à zn+
1

2 Hãa zLΝ â z � -
ã-a z Ν

-a z Ν
 Hãa zLΝ z H-a ΝL-n-1 G n +

3

2
, -a z Ν �; n Î Z

01.03.21.0531.01

à zn+
1

2 Hãa zLΝ â z �

-
ã-a z Ν

-a z Ν
 Hãa zLΝ z H-a ΝL-n-1 erfcI -a z Ν N G n +

3

2
+ ãa z Ν â

k=0

n H-a z ΝLk+
1

2

Jn + 3

2
N
k-n

- ãa z Ν â
k=n+1

-1 H-a z ΝLk+
1

2

Jn + 3

2
N
k-n

�; n Î Z

Involving zΑ-1and arguments a z + b

01.03.21.0532.01

à zΑ-1 Iãb+a zMΝ
 â z � -ã-a z Ν Iãb+a zMΝ

zΑ H-a z ΝL-Α GHΑ, -a z ΝL
01.03.21.0533.01

à Iãb+a zMΝ

z
 â z � ãb Ν-Hb+a zL Ν Iãb+a zMΝ

EiHa z ΝL
01.03.21.0534.01

à zn Iãb+a zMΝ
 â z � -ã-a z Ν Iãb+a zMΝ H-a ΝL-n-1 GHn + 1, -a z ΝL �; n Î Z

01.03.21.0535.01

à zn Iãb+a zMΝ
 â z � -ã-a z Ν Iãb+a zMΝ H-a ΝL-n-1

H-1Ln EiHa z ΝL
H-n - 1L !

+ ãa z Ν â
k=0

n H-a z ΝLk

Hn + 1Lk-n

- ãa z Ν â
k=n+1

-1 H-a z ΝLk

Hn + 1Lk-n

�; n Î Z

01.03.21.0536.01

à z Iãa z+bMΝ
 â z �

Iãb+a zMΝ Ha z Ν - 1L
a2 Ν2

01.03.21.0537.01

à zn+
1

2 Iãb+a zMΝ
 â z � -

ã-a z Ν

-a z Ν
 Iãb+a zMΝ

z H-a ΝL-n-1 G n +
3

2
, -a z Ν �; n Î Z
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01.03.21.0538.01

à zn+
1

2 Iãb+a zMΝ
 â z �

-
ã-a z Ν

-a z Ν
 Iãb+a zMΝ

z H-a ΝL-n-1 erfcI -a z Ν N G n +
3

2
+ ãa z Ν â

k=0

n H-a z ΝLk+
1

2

Jn + 3

2
N
k-n

- ãa z Ν â
k=n+1

-1 H-a z ΝLk+
1

2

Jn + 3

2
N
k-n

�; n Î Z

Involving zΑ-1and arguments a zr

01.03.21.0539.01

à zΑ-1 Iãa zr MΝ
 â z � -

ã-a zr Ν

r
Iãa zr MΝ

zΑ H-a zr ΝL-
Α

r G
Α

r
, -a zr Ν

01.03.21.0540.01

á Iãa zr MΝ

z
 â z �

ã-a zr Ν Iãa zr MΝ
EiHa zr ΝL

r

01.03.21.0541.01

à zn Jãa z2 NΝ
 â z � -

1

2
ã-a z2 Ν Jãa z2 NΝ

zn+1 I-a z2 ΝM 1

2
H-n-1L

G
n + 1

2
, -a z2 Ν �; n Î Z

01.03.21.0542.01

à z2 n Jãa z2 NΝ
 â z �

-
1

2
ã-a z2 Ν Jãa z2 NΝ

z2 n+1 I-a z2 ΝM-n-
1

2 erfc -a z2 Ν G n +
1

2
+ ãa z2 Ν â

j=0

n-1 I-a z2 ΝM j+
1

2

Jn + 1

2
N

j-n+1

- ãa z2 Ν â
j=n

-1 I-a z2 ΝM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0543.01

à z2 n+1 Jãa z2 NΝ
 â z � -

1

2
ã-a z2 Ν Jãa z2 NΝ H-a ΝL-n-1

H-1Ln EiIa z2 ΝM
H-n - 1L !

+ ãa z2 Ν â
j=0

n I-a z2 ΝM j

Hn + 1L j-n

- ãa z2 Ν â
j=n+1

-1 I-a z2 ΝM j

Hn + 1L j-n

�; n Î Z

01.03.21.0544.01

à zn Jãa z NΝ
 â z � -2 ã-a z Ν Jãa z NΝ H-a ΝL-2 Hn+1L

-
EiIa z ΝN

H-2 Hn + 1LL !
+ ãa z Ν â

j=0

2 n+1 I-a z ΝN j

H2 Hn + 1LL j-2 Hn+1L+1

- ãa z Ν â
j=2 Hn+1L

-1 I-a z ΝN j

H2 Hn + 1LL j-2 Hn+1L+1

�; n Î Z

Involving zΑ-1and arguments a zr + b

01.03.21.0545.01

à zΑ-1 Iãa zr+bMΝ
 â z � -

1

r
 ã-a zr Ν Iãa zr+bMΝ

zΑ H-a zr ΝL-
Α

r G
Α

r
, -a zr Ν

01.03.21.0546.01

á Iãa zr+bMΝ

z
 â z �

ã-a zr Ν Iãa zr+bMΝ
EiHa zr ΝL

r
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01.03.21.0547.01

à zn Jãa z2+bNΝ
 â z � -

1

2
ã-a z2 Ν Jãa z2+bNΝ

zn+1 I-a z2 ΝM 1

2
H-n-1L

G
n + 1

2
, -a z2 Ν �; n Î Z

01.03.21.0548.01

à z2 n Jãa z2+bNΝ
 â z � -

1

2
ã-a z2 Ν Jãa z2+bNΝ

z2 n+1 I-a z2 ΝM-n-
1

2

erfc -a z2 Ν G n +
1

2
+ ãa z2 Ν â

j=0

n-1 I-a z2 ΝM j+
1

2

Jn + 1

2
N

j-n+1

- ãa z2 Ν â
j=n

-1 I-a z2 ΝM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0549.01

à z2 n+1 Jãa z2+bNΝ
 â z � -

1

2
ã-a z2 Ν Jãa z2+bNΝ H-a ΝL-n-1

H-1Ln EiIa z2 ΝM
H-n - 1L !

+ ãa z2 Ν â
j=0

n I-a z2 ΝM j

Hn + 1L j-n

- ãa z2 Ν â
j=n+1

-1 I-a z2 ΝM j

Hn + 1L j-n

�; n Î Z

01.03.21.0550.01

à zn Jã z a+bNΝ
 â z � -2 ã-a z Ν Jã z a+bNΝ H-a ΝL-2 n-2

-
EiIa z ΝN

H-2 Hn + 1LL !
+ ãa z Ν â

j=0

2 Hn+1L-1 I-a z ΝN j

H2 Hn + 1LL j-2 Hn+1L+1

- ãa z Ν â
j=2 Hn+1L

-1 I-a z ΝN j

H2 Hn + 1LL j-2 Hn+1L+1

�; n Î Z

Involving znand arguments a zr + b z

01.03.21.0551.01

à zn Jãa z2+b zNΝ
 â z � -

1

2
ã

-
b2 Ν

4 a
-Ia z2+b zM Ν

a-1-n Iãa z2+b zNΝ

â
j=0

n

2 j-n H-bLn- j Hb + 2 a zL j+1 -
Hb + 2 a zL2 Ν

a

1

2
H- j-1L

n

j
G

j + 1

2
, -

Hb + 2 a zL2 Ν

4 a
�; n Î N

01.03.21.0552.01

à zn Jã z a+b zNΝ
 â z � 2-2 n-1 ã

-
Ν a2

4 b
-J z a+b zN Ν

b-2 Hn+1L Jã z a+b zNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k a-h-k+2 n Ia + 2 b z Nh+k
-

Ia + 2 b z N2
Ν

b

1

2
H-h-k-1L

k

h

n

k
a Ia + 2 b z N

G
1

2
Hh + k + 1L, -

Ia + 2 b z N2
Ν

4 b
+

-
Ja+2 b z N2

Ν

b
H2 bL G 1

2
Hh + k + 2L, -

Ja+2 b z N2
Ν

4 b

Ν
�; n Î N

Involving znand arguments a zr + b z + c
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01.03.21.0553.01

à zn Jãa z2+b z+cNΝ
 â z � -

1

2
ã

-
b2 Ν

4 a
-Ia z2+b zM Ν

a-1-n Iãa z2+b z+cNΝ

â
j=0

n

2 j-n H-bLn- j Hb + 2 a zL j+1 -
Hb + 2 a zL2 Ν

a

1

2
H- j-1L

n

j
G

j + 1

2
, -

Hb + 2 a zL2 Ν

4 a
�; n Î N

01.03.21.0554.01

à zn Jã z a+b z+cNΝ
 â z � 2-2 n-1 ã

-
Ν a2

4 b
-J z a+b zN Ν

b-2 Hn+1L Jã z a+c+b zNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k a-h-k+2 n Ia + 2 b z Nh+k
-

Ia + 2 b z N2
Ν

b

1

2
H-h-k-1L

k

h

n

k
a Ia + 2 b z N

G
1

2
Hh + k + 1L, -

Ia + 2 b z N2
Ν

4 b
+

-
Ja+2 b z N2

Ν

b
H2 bL G 1

2
Hh + k + 2L, -

Ja+2 b z N2
Ν

4 b

Ν
�; n Î N

Involving products of the direct function and a power function

Involving products of two direct functions and a power function

Involving zΑ-1 ad z hc z

01.03.21.0555.01

à zΑ-1 ad z hc z â z � -zΑ GHΑ, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-Α

01.03.21.0556.01

à zn ad z hc z â z � -zn+1 GHn + 1, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-n-1 �; n Î Z

01.03.21.0557.01

à zn ad z hc z â z �

zn+1 H-z Hd logHaL + c logHhLLL-n-1 -ad z â
k=0

n H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z + ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z -

1

2 H-n - 1L !
 H-1Ln 2 EiHz Hd logHaL + c logHhLLL + 2 logH-z Hd logHaL + c logHhLLL -

logHz Hd logHaL + c logHhLLL + log
1

d z logHaL + c z logHhL �; n Î Z
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01.03.21.0558.01

à zn+
1

2 ad z hc z â z � -zn+
3

2 H-z Hd logHaL + c logHhLLL-n-
3

2 ad z â
k=0

n H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z -

ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z + erfcK -z Hd logHaL + c logHhLL O G n +
3

2
�; n Î Z

Involving zΑ-1 ad z hc z+g

01.03.21.0559.01

à zΑ-1 ad z hg+c z â z � -hg zΑ GHΑ, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-Α

01.03.21.0560.01

à zn ad z hg+c z â z � -hg zn+1 GHn + 1, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-n-1 �; n Î Z

01.03.21.0561.01

à zn ad z hg+c z â z �

hg zn+1 H-z Hd logHaL + c logHhLLL-n-1 -ad z â
k=0

n H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z + ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z -

1

2 H-n - 1L !
 H-1Ln 2 EiHz Hd logHaL + c logHhLLL + 2 logH-z Hd logHaL + c logHhLLL -

logHz Hd logHaL + c logHhLLL + log
1

d z logHaL + c z logHhL �; n Î Z

01.03.21.0562.01

à zn+
1

2 ad z hg+c z â z � -hg zn+
3

2 H-z Hd logHaL + c logHhLLL-n-
3

2 ad z â
k=0

n H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z -

ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z + erfcK -z Hd logHaL + c logHhLL O G n +
3

2
�; n Î Z

Involving zΑ-1 ad z+e hc z+g

01.03.21.0563.01

à zΑ-1 ae+d z hg+c z â z � -ae hg zΑ GHΑ, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-Α

01.03.21.0564.01

à zn ae+d z hg+c z â z � -ae hg zn+1 GHn + 1, -z Hd logHaL + c logHhLLL H-z Hd logHaL + c logHhLLL-n-1 �; n Î Z
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01.03.21.0565.01

à zn ae+d z hg+c z â z � ae hg zn+1 H-z Hd logHaL + c logHhLLL-n-1

-ad z â
k=0

n H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z + ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk

Hn + 1Lk-n

hc z -

1

2 H-n - 1L !
 H-1Ln 2 EiHz Hd logHaL + c logHhLLL + 2 logH-z Hd logHaL + c logHhLLL -

logHz Hd logHaL + c logHhLLL + log
1

d z logHaL + c z logHhL �; n Î Z

01.03.21.0566.01

à zn+
1

2 ae+d z hg+c z â z � -ae hg zn+
3

2 H-z Hd logHaL + c logHhLLL-n-
3

2 ad z â
k=0

n H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z -

ad z â
k=n+1

-1 H-z Hd logHaL + c logHhLLLk+
1

2

Jn + 3

2
N
k-n

hc z + erfcK -z Hd logHaL + c logHhLL O G n +
3

2
�; n Î Z

Involving zn  ab z hc zr

01.03.21.0567.01

à zn ab z hc z2
 â z � -

1

2
ã

-
b2 log2 HaL
4 c logHhL Hc logHhLL-n-1 â

j=0

n

2 j-n n

j
G

j + 1

2
, -

Hb logHaL + 2 c z logHhLL2

4 c logHhL

H-b logHaLLn- j Hb logHaL + 2 c z logHhLL j+1 -
Hb logHaL + 2 c z logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0568.01

à zn ab z hc z  â z � 2-2 n-1 ã
-

c2 log2 HhL
4 b logHaL Hb logHaLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n I2 b z logHaL + c logHhLN j+k

-
I2 b z logHaL + c logHhLN2

b logHaL
1

2
H- j-k-1L

2 b G
1

2
H j + k + 2L, -

I2 b z logHaL + c logHhLN2

4 b logHaL -
I2 b z logHaL + c logHhLN2

b logHaL logHaL +

c G
1

2
H j + k + 1L, -

I2 b z logHaL + c logHhLN2

4 b logHaL logHhL I2 b z logHaL + c logHhLN �; n Î N
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Involving zn  ad z+e hc zr

01.03.21.0569.01

à zn ae+d z hc z2
 â z � -

1

2
ae ã

-
d2 log2 HaL
4 c logHhL Hc logHhLL-n-1 â

j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + 2 c z logHhLL2

4 c logHhL

H-d logHaLLn- j Hd logHaL + 2 c z logHhLL j+1 -
Hd logHaL + 2 c z logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0570.01

à zn ae+d z hc z  â z � 2-2 n-1 ae ã
-

c2 log2 HhL
4 d logHaL Hd logHaLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n I2 d z logHaL + c logHhLN j+k

-
I2 d z logHaL + c logHhLN2

d logHaL
1

2
H- j-k-1L

2 d G
1

2
H j + k + 2L, -

I2 d z logHaL + c logHhLN2

4 d logHaL -
I2 d z logHaL + c logHhLN2

d logHaL logHaL +

c G
1

2
H j + k + 1L, -

I2 d z logHaL + c logHhLN2

4 d logHaL logHhL I2 d z logHaL + c logHhLN �; n Î N

Involving zΑ-1 ab zr
 hc zr

01.03.21.0571.01

à zΑ-1 ab zr
hc zr

 â z � -
zΑ GI Α

r
, -zr Hb logHaL + c logHhLLM H-zr Hb logHaL + c logHhLLL-

Α

r

r

01.03.21.0572.01

à zn ab z2
hc z2

 â z � -
1

2
 zn+1 G

n + 1

2
, -z2 Hb logHaL + c logHhLL I-z2 Hb logHaL + c logHhLLM 1

2
H-n-1L �; n Î Z

01.03.21.0573.01

à z2 n ab z2
hc z2

 â z � -
1

2
 z2 n+1 I-z2 Hb logHaL + c logHhLLM-n-

1

2 hc z2
ab z2

 â
j=0

n-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

-

hc z2
ab z2

 â
j=n

-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

+ erfc -z2 Hb logHaL + c logHhLL G n +
1

2
�; n Î Z
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01.03.21.0574.01

à z2 n+1 ab z2
hc z2

 â z � -
1

2
H-b logHaL - c logHhLL-n-1 hc z2 â

j=0

n I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
-

hc z2 â
j=n+1

-1 I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
+

H-1Ln EiIz2 Hb logHaL + c logHhLLM
H-n - 1L !

�; n Î Z

01.03.21.0575.01

à zn a z b h z c â z � -2 GI2 Hn + 1L, - z Hb logHaL + c logHhLLN Hb logHaL + c logHhLL-2 Hn+1L �; n Î Z

01.03.21.0576.01

à zn a z b h z c â z �

-2 Hb logHaL + c logHhLL-2 Hn+1L -
EiI z Hb logHaL + c logHhLLN

H-2 Hn + 1LL !
+ ã z Hb logHaL+c logHhLL â

j=0

2 n+1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

-

ã z Hb logHaL+c logHhLL â
j=2 Hn+1L

-1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zn  ad z hc zr +g

01.03.21.0577.01

à zn ad z hc z2+g â z � -
1

2
ã

-
d2 log2 HaL
4 c logHhL hg Hc logHhLL-n-1 â

j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + 2 c z logHhLL2

4 c logHhL

H-d logHaLLn- j Hd logHaL + 2 c z logHhLL j+1 -
Hd logHaL + 2 c z logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0578.01

à zn ad z h z c+g â z � 2-2 n-1 ã
-

c2 log2 HhL
4 d logHaL hg Hd logHaLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n I2 d z logHaL + c logHhLN j+k

-
I2 d z logHaL + c logHhLN2

d logHaL
1

2
H- j-k-1L

2 d G
1

2
H j + k + 2L, -

I2 d z logHaL + c logHhLN2

4 d logHaL -
I2 d z logHaL + c logHhLN2

d logHaL logHaL +

c G
1

2
H j + k + 1L, -

I2 d z logHaL + c logHhLN2

4 d logHaL logHhL I2 d z logHaL + c logHhLN �; n Î N

http://functions.wolfram.com 107



Involving zn  ad z+e hc zr +g

01.03.21.0579.01

à zn ae+d z hc z2+g â z � -
1

2
ae ã

-
d2 log2 HaL
4 c logHhL hg Hc logHhLL-n-1 â

j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + 2 c z logHhLL2

4 c logHhL

H-d logHaLLn- j Hd logHaL + 2 c z logHhLL j+1 -
Hd logHaL + 2 c z logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0580.01

à zn ae+d z h z c+g â z � 2-2 n-1 ae ã
-

c2 log2 HhL
4 d logHaL hg Hd logHaLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n I2 d z logHaL + c logHhLN j+k

-
I2 d z logHaL + c logHhLN2

d logHaL
1

2
H- j-k-1L

2 d G
1

2
H j + k + 2L, -

I2 d z logHaL + c logHhLN2

4 d logHaL -
I2 d z logHaL + c logHhLN2

d logHaL logHaL +

c G
1

2
H j + k + 1L, -

I2 d z logHaL + c logHhLN2

4 d logHaL logHhL I2 d z logHaL + c logHhLN �; n Î N

Involving zΑ-1 ab zr
 hc zr +g

01.03.21.0581.01

à zΑ-1 ab zr
hc zr+g â z � -

hg zΑ GI Α

r
, -zr Hb logHaL + c logHhLLM H-zr Hb logHaL + c logHhLLL-

Α

r

r

01.03.21.0582.01

à zn ab z2
hc z2+g â z � -

1

2
hg zn+1 G

n + 1

2
, -z2 Hb logHaL + c logHhLL I-z2 Hb logHaL + c logHhLLM 1

2
H-n-1L �; n Î Z

01.03.21.0583.01

à z2 n ab z2
hc z2+g â z � -

1

2
hg z2 n+1 I-z2 Hb logHaL + c logHhLLM-n-

1

2 hc z2
ab z2

 â
j=0

n-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

-

hc z2
ab z2

 â
j=n

-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

+ erfc -z2 Hb logHaL + c logHhLL G n +
1

2
�; n Î Z
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01.03.21.0584.01

à z2 n+1 ab z2
hc z2+g â z � -

1

2
hg H-b logHaL - c logHhLL-n-1 hc z2 â

j=0

n I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
-

hc z2 â
j=n+1

-1 I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
+

H-1Ln EiIz2 Hb logHaL + c logHhLLM
H-n - 1L !

�; n Î Z

01.03.21.0585.01

à zn a z b h z c+g â z � -2 hg GI2 Hn + 1L, - z Hb logHaL + c logHhLLN Hb logHaL + c logHhLL-2 Hn+1L �; n Î Z

01.03.21.0586.01

à zn a z b h z c+g â z �

-2 hg Hb logHaL + c logHhLL-2 Hn+1L -
EiI z Hb logHaL + c logHhLLN

H-2 Hn + 1LL !
+ ã z Hb logHaL+c logHhLL â

j=0

2 n+1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

-

ã z Hb logHaL+c logHhLL â
j=2 Hn+1L

-1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zΑ-1 ab zr +e  hc zr +g

01.03.21.0587.01

à zΑ-1 ab zr+e hc zr+g â z � -
ae hg zΑ GI Α

r
, -zr Hb logHaL + c logHhLLM H-zr Hb logHaL + c logHhLLL-

Α

r

r

01.03.21.0588.01

à zn ab z2+e hc z2+g â z � -
1

2
ae hg zn+1 G

n + 1

2
, -z2 Hb logHaL + c logHhLL I-z2 Hb logHaL + c logHhLLM 1

2
H-n-1L �; n Î Z

01.03.21.0589.01

à z2 n ab z2+e hc z2+g â z � -
1

2
ae hg z2 n+1 I-z2 Hb logHaL + c logHhLLM-n-

1

2 hc z2
ab z2

 â
j=0

n-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

-

hc z2
ab z2

 â
j=n

-1 I-z2 Hb logHaL + c logHhLLM j+
1

2

Jn + 1

2
N

j-n+1

+ erfc -z2 Hb logHaL + c logHhLL G n +
1

2
�; n Î Z

01.03.21.0590.01

à z2 n+1 ab z2+e hc z2+g â z � -
1

2
ae hg H-b logHaL - c logHhLL-n-1 hc z2 â

j=0

n I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
-

hc z2 â
j=n+1

-1 I-z2 Hb logHaL + c logHhLLM j

Hn + 1L j-n

ab z2
+

H-1Ln EiIz2 Hb logHaL + c logHhLLM
H-n - 1L !

�; n Î Z
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01.03.21.0591.01

à zn a z b+e h z c+g â z � -2 ae hg GI2 Hn + 1L, - z Hb logHaL + c logHhLLN Hb logHaL + c logHhLL-2 Hn+1L �; n Î Z

01.03.21.0592.01

à zn a z b+e h z c+g â z �

-2 ae hg Hb logHaL + c logHhLL-2 Hn+1L -
EiI z Hb logHaL + c logHhLLN

H-2 Hn + 1LL !
+ ã z Hb logHaL+c logHhLL â

j=0

2 n+1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

-

ã z Hb logHaL+c logHhLL â
j=2 Hn+1L

-1 I- z Hb logHaL + c logHhLLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zn  ad z hc zr +f z

01.03.21.0593.01

à zn ad z hc z2+ f z â z � -
1

2
ã

-
Id logHaL+ f logHhLM2

4 c logHhL Hc logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + H f + 2 c zL logHhLL2

4 c logHhL

H-d logHaL - f logHhLLn- j Hd logHaL + H f + 2 c zL logHhLL j+1 -
Hd logHaL + H f + 2 c zL logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0594.01

à zn ad z h z c+ f z â z � 2-2 n-1 ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Hd logHaL + f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n Ic logHhL + 2 z Hd logHaL + f logHhLLN j+k

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

2 G
1

2
H j + k + 2L, -

Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL Hd logHaL + f logHhLL + c G
1

2
H j + k + 1L,

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL logHhL Ic logHhL + 2 z Hd logHaL + f logHhLLN �; n Î N

Involving zn  ad z+e hc zr +f z
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01.03.21.0595.01

à zn ae+d z hc z2+ f z â z �

-
1

2
ae ã

-
Id logHaL+ f logHhLM2

4 c logHhL Hc logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + H f + 2 c zL logHhLL2

4 c logHhL H-d logHaL - f logHhLLn- j

Hd logHaL + H f + 2 c zL logHhLL j+1 -
Hd logHaL + H f + 2 c zL logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N

01.03.21.0596.01

à zn ae+d z h z c+ f z â z � 2-2 n-1 ae ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM Hd logHaL + f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n Ic logHhL + 2 z Hd logHaL + f logHhLLN j+k

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

2 G
1

2
H j + k + 2L, -

Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL Hd logHaL + f logHhLL + c G
1

2
H j + k + 1L,

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL logHhL Ic logHhL + 2 z Hd logHaL + f logHhLLN �; n Î N

Involving zn  ab zr
hc zr +f z

01.03.21.0597.01

à zn ab z2
hc z2+ f z â z �

-
1

2
ã

-
f 2 log2 HhL

4 Ib logHaL+c logHhLM Hb logHaL + c logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

H2 b z logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL H- f logHhLLn- j

H2 b z logHaL + H f + 2 c zL logHhLL j+1 -
H2 b z logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0598.01

à zn ab z h z c+ f z â z � 2-2 n-1 ã
-

Ib logHaL+c logHhLM2
4 f logHhL H f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n Ib logHaL + c logHhL + 2 f z logHhLN j+k

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL
1

2
H- j-k-1L

2 f G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL logHhL + G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

Hb logHaL + c logHhLL Ib logHaL + c logHhL + 2 f z logHhLN �; n Î N

Involving zn  ab zr +e hc zr +f z

01.03.21.0599.01

à zn ab z2+e hc z2+ f z â z �

-
1

2
ae ã

-
f 2 log2 HhL

4 Ib logHaL+c logHhLM Hb logHaL + c logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

H2 b z logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL

H- f logHhLLn- j H2 b z logHaL + H f + 2 c zL logHhLL j+1 -
H2 b z logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0600.01

à zn a z b+e h z c+ f z â z � 2-2 n-1 ae ã
-

Ib logHaL+c logHhLM2
4 f logHhL H f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n Ib logHaL + c logHhL + 2 f z logHhLN j+k

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL
1

2
H- j-k-1L

2 f G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL logHhL + G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

Hb logHaL + c logHhLL Ib logHaL + c logHhL + 2 f z logHhLN �; n Î N

Involving zn  ab zr +d z hc zr +f z

01.03.21.0601.01

à zn ab z2+d z hc z2+ f z â z � -
1

2
ã

-
Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM Hb logHaL + c logHhLL-n-1

â
j=0

n

2 j-n n

j
G

j + 1

2
, -

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL H-d logHaL - f logHhLLn- j

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL j+1 -
HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0602.01

à zn a z b+d z h z c+ f z â z �

2-2 n-1 ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM Hd logHaL + f logHhLL-2 Hn+1L â

k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN j+k
-

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL Hb logHaL + c logHhLL Ib logHaL + c logHhL +

2 z Hd logHaL + f logHhLLN + 2 G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

Hd logHaL + f logHhLL -
Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL �; n Î N

Involving zn  ad z hc zr +f z+g

01.03.21.0603.01

à zn ad z hc z2+ f z+g â z �

-
1

2
ã

-
Id logHaL+ f logHhLM2

4 c logHhL hg Hc logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + H f + 2 c zL logHhLL2

4 c logHhL H-d logHaL - f logHhLLn- j

Hd logHaL + H f + 2 c zL logHhLL j+1 -
Hd logHaL + H f + 2 c zL logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0604.01

à zn ad z h z c+ f z+g â z � 2-2 n-1 ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM hg Hd logHaL + f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n Ic logHhL + 2 z Hd logHaL + f logHhLLN j+k

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

2 G
1

2
H j + k + 2L, -

Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL Hd logHaL + f logHhLL + c G
1

2
H j + k + 1L,

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL logHhL Ic logHhL + 2 z Hd logHaL + f logHhLLN �; n Î N

Involving zn  ad z+e hc zr +f z+g

01.03.21.0605.01

à zn ad z+e hc z2+ f z+g â z �

-
1

2
ae ã

-
Id logHaL+ f logHhLM2

4 c logHhL hg Hc logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

Hd logHaL + H f + 2 c zL logHhLL2

4 c logHhL H-d logHaL - f logHhLLn- j

Hd logHaL + H f + 2 c zL logHhLL j+1 -
Hd logHaL + H f + 2 c zL logHhLL2

c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0606.01

à zn ae+d z h z c+ f z+g â z � 2-2 n-1 ae ã
-

c2 log2 HhL
4 Id logHaL+ f logHhLM hg Hd logHaL + f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hc logHhLL- j-k+2 n Ic logHhL + 2 z Hd logHaL + f logHhLLN j+k

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

2 G
1

2
H j + k + 2L, -

Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL Hd logHaL + f logHhLL + c G
1

2
H j + k + 1L,

-
Ic logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL logHhL Ic logHhL + 2 z Hd logHaL + f logHhLLN �; n Î N

Involving zn  ab zr
hc zr +f z+g

01.03.21.0607.01

à zn ab z2
hc z2+ f z+g â z �

-
1

2
ã

-
f 2 log2 HhL

4 Ib logHaL+c logHhLM hg Hb logHaL + c logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

H2 b z logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL

H- f logHhLLn- j H2 b z logHaL + H f + 2 c zL logHhLL j+1 -
H2 b z logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0608.01

à zn a z b h z c+ f z+g â z � 2-2 n-1 ã
-

Ib logHaL+c logHhLM2
4 f logHhL hg H f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n Ib logHaL + c logHhL + 2 f z logHhLN j+k

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL
1

2
H- j-k-1L

2 f G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL logHhL + G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

Hb logHaL + c logHhLL Ib logHaL + c logHhL + 2 f z logHhLN �; n Î N

Involving zn  ab zr +e hc zr +f z+g

01.03.21.0609.01

à zn ab z2+e hc z2+ f z+g â z �

-
1

2
ae ã

-
f 2 log2 HhL

4 Ib logHaL+c logHhLM hg Hb logHaL + c logHhLL-n-1 â
j=0

n

2 j-n n

j
G

j + 1

2
, -

H2 b z logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL

H- f logHhLLn- j H2 b z logHaL + H f + 2 c zL logHhLL j+1 -
H2 b z logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0610.01

à zn a z b+e h z c+ f z+g â z � 2-2 n-1 ae ã
-

Ib logHaL+c logHhLM2
4 f logHhL hg H f logHhLL-2 Hn+1L

â
k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n Ib logHaL + c logHhL + 2 f z logHhLN j+k

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL
1

2
H- j-k-1L

2 f G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

-
Ib logHaL + c logHhL + 2 f z logHhLN2

f logHhL logHhL + G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 f z logHhLN2

4 f logHhL

Hb logHaL + c logHhLL Ib logHaL + c logHhL + 2 f z logHhLN �; n Î N

Involving zn  ab zr +d z hc zr +f z+g

01.03.21.0611.01

à zn ab z2+d z hc z2+ f z+g â z � -
1

2
 ã

-
Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM hg Hb logHaL + c logHhLL-n-1

â
j=0

n

2 j-n n

j
G

j + 1

2
, -

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL H-d logHaL - f logHhLLn- j

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL j+1 -
HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0612.01

à zn a z b+d z h z c+ f z+g â z �

2-2 n-1 ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM hg Hd logHaL + f logHhLL-2 Hn+1L â

k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN j+k
-

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL Hb logHaL + c logHhLL Ib logHaL + c logHhL +

2 z Hd logHaL + f logHhLLN + 2 G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

Hd logHaL + f logHhLL -
Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL �; n Î N

Involving zn  ab zr +d z+e hc zr +f z+g

01.03.21.0613.01

à zn ab z2+d z+e hc z2+ f z+g â z � -
1

2
ae ã

-
Id logHaL+ f logHhLM2
4 Ib logHaL+c logHhLM hg Hb logHaL + c logHhLL-n-1

â
j=0

n

2 j-n n

j
G

j + 1

2
, -

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

4 Hb logHaL + c logHhLL H-d logHaL - f logHhLLn- j

HHd + 2 b zL logHaL + H f + 2 c zL logHhLL j+1 -
HHd + 2 b zL logHaL + H f + 2 c zL logHhLL2

b logHaL + c logHhL
1

2
H- j-1L

�; n Î N
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01.03.21.0614.01

à zn a z b+d z+e h z c+ f z+g â z �

2-2 n-1 ae ã
-

Ib logHaL+c logHhLM2
4 Id logHaL+ f logHhLM hg Hd logHaL + f logHhLL-2 Hn+1L â

k=0

n â
j=0

k H-1Lk- j 4k k
j

n

k
Hb logHaL + c logHhLL- j-k+2 n

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN j+k
-

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL
1

2
H- j-k-1L

G
1

2
H j + k + 1L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL Hb logHaL + c logHhLL Ib logHaL + c logHhL +

2 z Hd logHaL + f logHhLLN + 2 G
1

2
H j + k + 2L, -

Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

4 Hd logHaL + f logHhLL

Hd logHaL + f logHhLL -
Ib logHaL + c logHhL + 2 z Hd logHaL + f logHhLLN2

d logHaL + f logHhL �; n Î N

Involving products of powers of the direct function and a power function

Involving product of power of the direct function, the direct function and a power function

Involving zΑ-1 ãc z Iãa z MΝ

01.03.21.0615.01

à zΑ-1 ãc z Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ zΑ H-z Hc + a ΝLL-Α GHΑ, -z Hc + a ΝLL
01.03.21.0616.01

à zn ãc z Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ zn+1 H-z Hc + a ΝLL-n-1 GHn + 1, -z Hc + a ΝLL �; n Î Z

01.03.21.0617.01

à zn ãc z Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ zn+1 H-z Hc + a ΝLL-n-1

H-1Ln EiHz Hc + a ΝLL
H-n - 1L !

+ ãz Hc+a ΝL â
j=0

n H-z Hc + a ΝLL j

Hn + 1L j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j

Hn + 1L j-n

�; n Î Z
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01.03.21.0618.01

à zn+
1

2  ãc z Hãa zLΝ â z � -ã-a z Ν Hãa zLΝ zn+
3

2 H-z Hc + a ΝLL-n-
3

2

erfcI -z Hc + a ΝL N G n +
3

2
+ ãz Hc+a ΝL â

j=0

n H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zΑ-1 ãc z+d Iãa z MΝ

01.03.21.0619.01

à zΑ-1 ãd+c z Hãa zLΝ â z � -ãd-a z Ν Hãa zLΝ zΑ H-z Hc + a ΝLL-Α GHΑ, -z Hc + a ΝLL
01.03.21.0620.01

à zn ãc z+d Hãa zLΝ â z � -ãd-a z Ν Hãa zLΝ zn+1 H-z Hc + a ΝLL-n-1 GHn + 1, -z Hc + a ΝLL �; n Î Z

01.03.21.0621.01

à zn ãc z+d Hãa zLΝ â z � -ãd-a z Ν Hãa zLΝ zn+1 H-z Hc + a ΝLL-n-1

H-1Ln EiHz Hc + a ΝLL
H-n - 1L !

+ ãz Hc+a ΝL â
j=0

n H-z Hc + a ΝLL j

Hn + 1L j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j

Hn + 1L j-n

�; n Î Z

01.03.21.0622.01

à zn+
1

2  ãc z+d Hãa zLΝ â z � -ãd-a z Ν Hãa zLΝ zn+
3

2 H-z Hc + a ΝLL-n-
3

2

erfcI -z Hc + a ΝL N G n +
3

2
+ ãz Hc+a ΝL â

j=0

n H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zΑ-1 ãc z Iãa z+bMΝ

01.03.21.0623.01

à zΑ-1 ãc z Iãb+a zMΝ
 â z � -ã-a z Ν Iãb+a zMΝ

zΑ H-z Hc + a ΝLL-Α GHΑ, -z Hc + a ΝLL
01.03.21.0624.01

à zn ãc z Iãb+a zMΝ
 â z � -ã-a z Ν Iãb+a zMΝ

zn+1 H-z Hc + a ΝLL-n-1 GHn + 1, -z Hc + a ΝLL �; n Î Z

01.03.21.0625.01

à zn ãc z Iãa z+bMΝ
 â z � -ã-a z Ν Iãb+a zMΝ

zn+1 H-z Hc + a ΝLL-n-1

H-1Ln EiHz Hc + a ΝLL
H-n - 1L !

+ ãz Hc+a ΝL â
j=0

n H-z Hc + a ΝLL j

Hn + 1L j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j

Hn + 1L j-n

�; n Î Z
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01.03.21.0626.01

à zn+
1

2  ãc z Iãa z+bMΝ
 â z � -ã-a z Ν Iãb+a zMΝ

zn+
3

2 H-z Hc + a ΝLL-n-
3

2

erfcI -z Hc + a ΝL N G n +
3

2
+ ãz Hc+a ΝL â

j=0

n H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zΑ-1 ãc z+d Iãa z+bMΝ

01.03.21.0627.01

à zΑ-1 ãd+c z Iãb+a zMΝ
 â z � -ãd-a z Ν Iãb+a zMΝ

zΑ H-z Hc + a ΝLL-Α GHΑ, -z Hc + a ΝLL
01.03.21.0628.01

à zn ãc z+d Iãa z+bMΝ
 â z � -ãd-a z Ν Iãb+a zMΝ

zn+1 H-z Hc + a ΝLL-n-1 GHn + 1, -z Hc + a ΝLL �; n Î Z

01.03.21.0629.01

à zn ãc z+d Iãa z+bMΝ
 â z � -ãd-a z Ν Iãb+a zMΝ

zn+1 H-z Hc + a ΝLL-n-1

H-1Ln EiHz Hc + a ΝLL
H-n - 1L !

+ ãz Hc+a ΝL â
j=0

n H-z Hc + a ΝLL j

Hn + 1L j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j

Hn + 1L j-n

�; n Î Z

01.03.21.0630.01

à zn+
1

2  ãc z+d Iãa z+bMΝ
 â z � -ãd-a z Ν Iãb+a zMΝ

zn+
3

2 H-z Hc + a ΝLL-n-
3

2

erfcI -z Hc + a ΝL N G n +
3

2
+ ãz Hc+a ΝL â

j=0

n H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc+a ΝL â
j=n+1

-1 H-z Hc + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zn  ãb zr Iãc z MΝ

01.03.21.0631.01

à zn ãb z2 Hãc zLΝ â z � -
1

2 b
 

ã
-

c Ν H4 b z+c ΝL
4 b Hãc zLΝ â

q=0

n

2q-n b-n-
1

2 H-c ΝLn-q H2 b z + c ΝLq+1 -
H2 b z + c ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

H2 b z + c ΝL2

4 b
�; n Î N
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01.03.21.0632.01

à zn ã z b Hãc zLΝ â z � 2-2 n-1 ã
-

b2

4 c Ν
-c z Ν Hãc zLΝ Hc ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 c z ΝNh+k
-

Ib + 2 c z ΝN2

c Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 c z ΝN

G
1

2
Hh + k + 1L, -

Ib + 2 c z ΝN2

4 c Ν
+ 2 c Ν -

Ib + 2 c z ΝN2

c Ν
G

1

2
Hh + k + 2L, -

Ib + 2 c z ΝN2

4 c Ν
�; n Î N

Involving zn  ãb zr +eIãc z MΝ

01.03.21.0633.01

à zn ãb z2+e Hãc zLΝ â z � -
1

2 b
 

ã
e-

c Ν H4 b z+c ΝL
4 b Hãc zLΝ â

q=0

n

2q-n b-n-
1

2 H-c ΝLn-q H2 b z + c ΝLq+1 -
H2 b z + c ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

H2 b z + c ΝL2

4 b
�; n Î N

01.03.21.0634.01

à zn ã z b+e Hãc zLΝ â z � 2-2 n-1 ã
-

b2

4 c Ν
+e-c z Ν Hãc zLΝ Hc ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 c z ΝNh+k
-

Ib + 2 c z ΝN2

c Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 c z ΝN

G
1

2
Hh + k + 1L, -

Ib + 2 c z ΝN2

4 c Ν
+ 2 c Ν -

Ib + 2 c z ΝN2

c Ν
G

1

2
Hh + k + 2L, -

Ib + 2 c z ΝN2

4 c Ν
�; n Î N

Involving zn  ãb zr +d z Iãc z MΝ

01.03.21.0635.01

à zn ãb z2+d z Hãc zLΝ â z � -
1

2 b
 ã

-
Hd+c ΝL2

4 b
-c z Ν Hãc zLΝ

â
q=0

n

2q-n b-n-
1

2 H-d - c ΝLn-q Hd + 2 b z + c ΝLq+1 -
Hd + 2 b z + c ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 b z + c ΝL2

4 b
�; n Î N
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01.03.21.0636.01

à zn ã z b+d z Hãc zLΝ â z � 2-2 n-1 ã
-

b2

4 Hd+c ΝL -c z Ν Hãc zLΝ Hd + c ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 z Hd + c ΝLNh+k
-

Ib + 2 z Hd + c ΝLN2

d + c Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 z Hd + c ΝLN G

1

2
Hh + k + 1L, -

Ib + 2 z Hd + c ΝLN2

4 Hd + c ΝL +

2 -
Ib + 2 z Hd + c ΝLN2

d + c Ν
Hd + c ΝL G

1

2
Hh + k + 2L, -

Ib + 2 z Hd + c ΝLN2

4 Hd + c ΝL �; n Î N

Involving zn  ãb zr +d z+eIãc z MΝ

01.03.21.0637.01

à zn ãb z2+d z+e Hãc zLΝ â z � -
1

2 b
 ã

-
Hd+c ΝL2

4 b
+e-c z Ν Hãc zLΝ

â
q=0

n

2q-n b-n-
1

2 H-d - c ΝLn-q Hd + 2 b z + c ΝLq+1 -
Hd + 2 b z + c ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 b z + c ΝL2

4 b
�; n Î N

01.03.21.0638.01

à zn ã z b+d z+e Hãc zLΝ â z � 2-2 n-1 ã
-

b2

4 Hd+c ΝL +e-c z Ν Hãc zLΝ Hd + c ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 z Hd + c ΝLNh+k
-

Ib + 2 z Hd + c ΝLN2

d + c Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 z Hd + c ΝLN G

1

2
Hh + k + 1L, -

Ib + 2 z Hd + c ΝLN2

4 Hd + c ΝL +

2 -
Ib + 2 z Hd + c ΝLN2

d + c Ν
Hd + c ΝL G

1

2
Hh + k + 2L, -

Ib + 2 z Hd + c ΝLN2

4 Hd + c ΝL �; n Î N
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Involving zn  ãb zr Iãf z+gMΝ

01.03.21.0639.01

à zn ãb z2 Iãg+ f zMΝ
 â z � -

1

2 b
 ã

-
f Ν H4 b z+ f ΝL

4 b Iãg+ f zMΝ

â
q=0

n

2q-n b-n-
1

2 H- f ΝLn-q H2 b z + f ΝLq+1 -
H2 b z + f ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

H2 b z + f ΝL2

4 b
�; n Î N

01.03.21.0640.01

à zn ã z b Iã f z+gMΝ
 â z �

2-2 n-1 ã
-

b2

4 f Ν
- f z Ν Iãg+ f zMΝ H f ΝL-2 Hn+1L â

k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 f z ΝNh+k
-

Ib + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +eIãf z+gMΝ

01.03.21.0641.01

à zn ãb z2+e Iã f z+gMΝ
 â z � -

1

2 b
 ã

e-
f Ν H4 b z+ f ΝL

4 b Iãg+ f zMΝ

â
q=0

n

2q-n b-n-
1

2 H- f ΝLn-q H2 b z + f ΝLq+1 -
H2 b z + f ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

H2 b z + f ΝL2

4 b
�; n Î N
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01.03.21.0642.01

à zn ã z b+e Iã f z+gMΝ
 â z �

2-2 n-1 ã
-

b2

4 f Ν
+e- f z Ν Iãg+ f zMΝ H f ΝL-2 Hn+1L â

k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 f z ΝNh+k
-

Ib + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +d z Iãf z+gMΝ

01.03.21.0643.01

à zn ãb z2+d z Iã f z+gMΝ
 â z � -

1

2 b
 ã

-
Hd+ f ΝL2

4 b
- f z Ν Iãg+ f zMΝ

â
q=0

n

2q-n b-n-
1

2 H-d - f ΝLn-q Hd + 2 b z + f ΝLq+1 -
Hd + 2 b z + f ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 b z + f ΝL2

4 b
�; n Î N

01.03.21.0644.01

à zn ã z b+d z Iã f z+gMΝ
 â z � 2-2 n-1 ã

-
b2

4 Hd+ f ΝL - f z Ν Iãg+ f zMΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 z Hd + f ΝLNh+k
-

Ib + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving zn  ãb zr +d z+eIãf z+gMΝ
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01.03.21.0645.01

à zn ãb z2+d z+e Iã f z+gMΝ
 â z � -

1

2 b
 ã

-
Hd+ f ΝL2

4 b
+e- f z Ν Iãg+ f zMΝ

â
q=0

n

2q-n b-n-
1

2 H-d - f ΝLn-q Hd + 2 b z + f ΝLq+1 -
Hd + 2 b z + f ΝL2

b

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 b z + f ΝL2

4 b
�; n Î N

01.03.21.0646.01

à zn ã z b+d z+e Iã f z+gMΝ
 â z � 2-2 n-1 ã

-
b2

4 Hd+ f ΝL +e- f z Ν Iãg+ f zMΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k b-h-k+2 n Ib + 2 z Hd + f ΝLNh+k
-

Ib + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
b Ib + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving zn  ãb z Jãc zr NΝ

01.03.21.0647.01

à zn ãb z Jãc z2 NΝ
 â z � -

1

2 c Ν
 ã

-
b2

4 c Ν
-c z2 Ν Jãc z2 NΝ

â
q=0

n

2q-n H-bLn-q Hc ΝL-n-
1

2 Hb + 2 c z ΝLq+1 -
Hb + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hb + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0648.01

à zn ãb z Jã z cNΝ
 â z � 2-2 n-1 b-2 Hn+1L ã

-
c Ν J4 z b+c ΝN

4 b Jãc z NΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 z b + c ΝNh+k
-

I2 z b + c ΝN2

b

1

2
H-h-k-1L

k

h

n

k
c Ν I2 z b + c ΝN

G
1

2
Hh + k + 1L, -

I2 z b + c ΝN2

4 b
+ 2 -

I2 z b + c ΝN2

b
b G

1

2
Hh + k + 2L, -

I2 z b + c ΝN2

4 b
�; n Î N

Involving zn  ãd z+eJãc zr NΝ

01.03.21.0649.01

à zn ãd z+e Jãc z2 NΝ
 â z � -

1

2 c Ν
 ã

-
d2

4 c Ν
+e-c z2 Ν Jãc z2 NΝ

â
q=0

n

2q-n H-dLn-q Hc ΝL-n-
1

2 Hd + 2 c z ΝLq+1 -
Hd + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0650.01

à zn ãd z+e Jã z cNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

e-
c Ν J4 z d+c ΝN

4 d Jãc z NΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 z d + c ΝNh+k
-

I2 z d + c ΝN2

d

1

2
H-h-k-1L

k

h

n

k
c Ν I2 z d + c ΝN

G
1

2
Hh + k + 1L, -

I2 z d + c ΝN2

4 d
+ 2 -

I2 z d + c ΝN2

d
d G

1

2
Hh + k + 2L, -

I2 z d + c ΝN2

4 d
�; n Î N

Involving zΑ-1 ãb zr Jãc zr NΝ

01.03.21.0651.01

à zΑ-1 ãb zr Iãc zr MΝ
 â z � -

ã-c Ν zr Iãc zr MΝ
zΑ H-zr Hb + c ΝLL-

Α

r GI Α

r
, -zr Hb + c ΝLM

r

01.03.21.0652.01

à zn ãb z2 Jãc z2 NΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2 NΝ

zn+1 I-z2 Hb + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb + c ΝL �; n Î Z
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01.03.21.0653.01

à z2 n ãb z2 Jãc z2 NΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2 NΝ

z2 n+1 I-z2 Hb + c ΝLM-n-
1

2

erfc -z2 Hb + c ΝL G n +
1

2
+ ãz2 Hb+c ΝL â

j=0

n-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb+c ΝL â
j=n

-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0654.01

à z2 n+1 ãb z2 Jãc z2 NΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2 NΝ H-Hb + c ΝLL-n-1

H-1Ln EiIz2 Hb + c ΝLM
H-n - 1L !

+ ãz2 Hb+c ΝL â
j=0

n I-z2 Hb + c ΝLM j

Hn + 1L j-n

- ãz2 Hb+c ΝL â
j=n+1

-1 I-z2 Hb + c ΝLM j

Hn + 1L j-n

�; n Î Z

01.03.21.0655.01

à zn ãb z Jãc z NΝ
 â z � -J2 ã-c z Ν Jãc z NΝ Hb + c ΝL-2 n-2 GI2 Hn + 1L, - z Hb + c ΝLNN �; n Î Z

01.03.21.0656.01

à zn ã z b Jã z cNΝ
 â z � -2 ã-c z Ν Jã z cNΝ Hb + c ΝL-2 Hn+1L

-
EiI z Hb + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb+c ΝL â

j=0

2 n+1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb+c ΝL â
j=2 Hn+1L

-1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zΑ-1 ãb zr +e Jãc zr NΝ

01.03.21.0657.01

à zΑ-1 ãb zr+e Iãc zr MΝ
 â z � -

ãe-c Ν zr Iãc zr MΝ
zΑ H-zr Hb + c ΝLL-

Α

r GI Α

r
, -zr Hb + c ΝLM

r

01.03.21.0658.01

à zn ãb z2+e Jãc z2 NΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2 NΝ

zn+1 I-z2 Hb + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb + c ΝL �; n Î Z

01.03.21.0659.01

à z2 n ãb z2+e Jãc z2 NΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2 NΝ

z2 n+1 I-z2 Hb + c ΝLM-n-
1

2

erfc -z2 Hb + c ΝL G n +
1

2
+ ãz2 Hb+c ΝL â

j=0

n-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb+c ΝL â
j=n

-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0660.01

à z2 n+1 ãb z2+e Jãc z2 NΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2 NΝ H-Hb + c ΝLL-n-1

H-1Ln EiIz2 Hb + c ΝLM
H-n - 1L !

+ ãz2 Hb+c ΝL â
j=0

n I-z2 Hb + c ΝLM j

Hn + 1L j-n

- ãz2 Hb+c ΝL â
j=n+1

-1 I-z2 Hb + c ΝLM j

Hn + 1L j-n

�; n Î Z
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01.03.21.0661.01

à zn ã z b+e Jãc z NΝ
 â z � -J2 ãe-c z Ν Jãc z NΝ Hb + c ΝL-2 n-2 GI2 Hn + 1L, - z Hb + c ΝLNN �; n Î Z

01.03.21.0662.01

à zn ã z b+e Jã z cNΝ
 â z � -2 ãe-c z Ν Jã z cNΝ Hb + c ΝL-2 Hn+1L

-
EiI z Hb + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb+c ΝL â

j=0

2 n+1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb+c ΝL â
j=2 Hn+1L

-1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zn  ãb zr +d z Jãc zr NΝ

01.03.21.0663.01

à zn ãb z2+d z Jãc z2 NΝ
 â z �

-
1

2 b + c Ν
 ã

-
d2

4 Hb+c ΝL -c z2 Ν Jãc z2 NΝ â
q=0

n

2q-n H-dLn-q Hb + c ΝL-n-
1

2 Hd + 2 z Hb + c ΝLLq+1 -
Hd + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0664.01

à zn ã z b+d z Jã z cNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

-
Hb+c ΝL2

4 d
-c z Ν Jã z cNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 d z Nh+k
-

Ib + c Ν + 2 d z N2

d

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 d z N G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 d z N2

4 d
+

2 -
Ib + c Ν + 2 d z N2

d
d G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 d z N2

4 d
�; n Î N

Involving zn  ãb zr +d z+eJãc zr NΝ
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01.03.21.0665.01

à zn ãb z2+d z+e Jãc z2 NΝ
 â z �

-
1

2 b + c Ν
 ã

-
d2

4 Hb+c ΝL +e-c z2 Ν Jãc z2 NΝ â
q=0

n

2q-n H-dLn-q Hb + c ΝL-n-
1

2 Hd + 2 z Hb + c ΝLLq+1 -
Hd + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0666.01

à zn ã z b+d z+e Jã z cNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

-
Hb+c ΝL2

4 d
+e-c z Ν Jã z cNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 d z Nh+k
-

Ib + c Ν + 2 d z N2

d

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 d z N G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 d z N2

4 d
+

2 -
Ib + c Ν + 2 d z N2

d
d G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 d z N2

4 d
�; n Î N

Involving zn  ãd z Jãc zr +gNΝ

01.03.21.0667.01

à zn ãd z Jãc z2+gNΝ
 â z � -

1

2 c Ν
 ã

-
d2

4 c Ν
-c z2 Ν Jãc z2+gNΝ

â
q=0

n

2q-n H-dLn-q Hc ΝL-n-
1

2 Hd + 2 c z ΝLq+1 -
Hd + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0668.01

à zn ãd z Jã z c+gNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

-
c Ν J4 z d+c ΝN

4 d Jã z c+gNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 z d + c ΝNh+k
-

I2 z d + c ΝN2

d

1

2
H-h-k-1L

k

h

n

k
c Ν I2 z d + c ΝN

G
1

2
Hh + k + 1L, -

I2 z d + c ΝN2

4 d
+ 2 -

I2 z d + c ΝN2

d
d G

1

2
Hh + k + 2L, -

I2 z d + c ΝN2

4 d
�; n Î N

Involving zn  ãd z+eJãc zr +gNΝ

01.03.21.0669.01

à zn ãe+d z Jãc z2+gNΝ
 â z � -

1

2 c Ν
 ã

-
d2

4 c Ν
+e-c z2 Ν Jãc z2+gNΝ

â
q=0

n

2q-n H-dLn-q Hc ΝL-n-
1

2 Hd + 2 c z ΝLq+1 -
Hd + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0670.01

à zn ãd z+e Jã z c+gNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

e-
c Ν J4 z d+c ΝN

4 d Jã z c+gNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 z d + c ΝNh+k
-

I2 z d + c ΝN2

d

1

2
H-h-k-1L

k

h

n

k
c Ν I2 z d + c ΝN

G
1

2
Hh + k + 1L, -

I2 z d + c ΝN2

4 d
+ 2 -

I2 z d + c ΝN2

d
d G

1

2
Hh + k + 2L, -

I2 z d + c ΝN2

4 d
�; n Î N

Involving zΑ-1 ãb zr Jãc zr +gNΝ

01.03.21.0671.01

à zΑ-1 ãb zr Iãc zr+gMΝ
 â z � -

ã-c Ν zr Iãc zr+gMΝ
zΑ H-zr Hb + c ΝLL-

Α

r GI Α

r
, -zr Hb + c ΝLM

r

01.03.21.0672.01

à zn ãb z2 Jãc z2+gNΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2+gNΝ

zn+1 I-z2 Hb + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb + c ΝL �; n Î Z
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01.03.21.0673.01

à z2 n ãb z2 Jãc z2+gNΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2+gNΝ

z2 n+1 I-z2 Hb + c ΝLM-n-
1

2

erfc -z2 Hb + c ΝL G n +
1

2
+ ãz2 Hb+c ΝL â

j=0

n-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb+c ΝL â
j=n

-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0674.01

à z2 n+1 ãb z2 Jãc z2+gNΝ
 â z � -

1

2
ã-c z2 Ν Jãc z2+gNΝ H-Hb + c ΝLL-n-1

H-1Ln EiIz2 Hb + c ΝLM
H-n - 1L !

+ ãz2 Hb+c ΝL â
j=0

n I-z2 Hb + c ΝLM j

Hn + 1L j-n

- ãz2 Hb+c ΝL â
j=n+1

-1 I-z2 Hb + c ΝLM j

Hn + 1L j-n

�; n Î Z

01.03.21.0675.01

à zn ã z b Jã z c+gNΝ
 â z � -2 ã-c z Ν Jã z c+gNΝ Hb + c ΝL-2 n-2 GI2 Hn + 1L, - z Hb + c ΝLN �; n Î Z

01.03.21.0676.01

à zn ã z b Jã z c+gNΝ
 â z � -2 ã-c z Ν Jã z c+gNΝ Hb + c ΝL-2 Hn+1L

-
EiI z Hb + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb+c ΝL â

j=0

2 n+1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb+c ΝL â
j=2 Hn+1L

-1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zΑ-1 ãb zr +e Jãc zr +gNΝ

01.03.21.0677.01

à zΑ-1 ãb zr+e Iãc zr+gMΝ
 â z � -

ãe-c Ν zr Iãc zr+gMΝ
zΑ H-zr Hb + c ΝLL-

Α

r GI Α

r
, -zr Hb + c ΝLM

r

01.03.21.0678.01

à zn ãb z2+e Jãc z2+gNΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2+gNΝ

zn+1 I-z2 Hb + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb + c ΝL �; n Î Z

01.03.21.0679.01

à z2 n ãb z2+e Jãc z2+gNΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2+gNΝ

z2 n+1 I-z2 Hb + c ΝLM-n-
1

2

erfc -z2 Hb + c ΝL G n +
1

2
+ ãz2 Hb+c ΝL â

j=0

n-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb+c ΝL â
j=n

-1 I-z2 Hb + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0680.01

à z2 n+1 ãb z2+e Jãc z2+gNΝ
 â z � -

1

2
ãe-c z2 Ν Jãc z2+gNΝ H-Hb + c ΝLL-n-1

H-1Ln EiIz2 Hb + c ΝLM
H-n - 1L !

+ ãz2 Hb+c ΝL â
j=0

n I-z2 Hb + c ΝLM j

Hn + 1L j-n

- ãz2 Hb+c ΝL â
j=n+1

-1 I-z2 Hb + c ΝLM j

Hn + 1L j-n

�; n Î Z
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01.03.21.0681.01

à zn ã z b+e Jã z c+gNΝ
 â z � -2 ãe-c z Ν Jã z c+gNΝ Hb + c ΝL-2 n-2 GI2 Hn + 1L, - z Hb + c ΝLN �; n Î Z

01.03.21.0682.01

à zn ã z b+e Jã z c+gNΝ
 â z � -2 ãe-c z Ν Jã z c+gNΝ Hb + c ΝL-2 Hn+1L

-
EiI z Hb + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb+c ΝL â

j=0

2 n+1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb+c ΝL â
j=2 Hn+1L

-1 I- z Hb + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zn  ãb zr +d z Jãc zr +gNΝ

01.03.21.0683.01

à zn ãb z2+d z Jãc z2+gNΝ
 â z �

-
1

2 b + c Ν
 ã

-
d2

4 Hb+c ΝL -c z2 Ν Jãc z2+gNΝ â
q=0

n

2q-n H-dLn-q Hb + c ΝL-n-
1

2 Hd + 2 z Hb + c ΝLLq+1 -
Hd + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0684.01

à zn ã z b+d z Jã z c+gNΝ
 â z � 2-2 n-1 d-2 Hn+1L ã

-
Hb+c ΝL2

4 d
-c z Ν Jã z c+gNΝ

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 d z Nh+k
-

Ib + c Ν + 2 d z N2

d

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 d z N G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 d z N2

4 d
+

2 -
Ib + c Ν + 2 d z N2

d
d G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 d z N2

4 d
�; n Î N

Involving zn  ãb zr +d z+eJãc zr +gNΝ
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01.03.21.0685.01

à zn ãb z2+d z+e Jãc z2+gNΝ
 â z �

-
1

2 b + c Ν
 ã

-
d2

4 Hb+c ΝL +e-c z2 Ν Jãc z2+gNΝ â
q=0

n

2q-n H-dLn-q Hb + c ΝL-n-
1

2 Hd + 2 z Hb + c ΝLLq+1 -
Hd + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0686.01

à zn ã z b+d z+e Jã z c+gNΝ
 â z �

2-2 n-1 d-2 Hn+1L ã
-

Hb+c ΝL2
4 d

+e-c z Ν Jã z c+gNΝ â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 d z Nh+k

-
Ib + c Ν + 2 d z N2

d

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 d z N G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 d z N2

4 d
+

2 -
Ib + c Ν + 2 d z N2

d
d G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 d z N2

4 d
�; n Î N

Involving zn  ãd z Jãc zr +f z NΝ

01.03.21.0687.01

à zn ãd z Jãc z2+ f zNΝ
 â z �

-
1

2 c Ν
 ã

-
Hd+ f ΝL2

4 c Ν
-z H f +c zL Ν Iãz H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 c z ΝLq+1 -
Hd + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0688.01

à zn ãd z Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Hd+ f ΝL - f z Ν-c z Ν Jã z c+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd + f ΝLNh+k
-

Ic Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ic Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving zn  ãd z+eJãc zr +f z NΝ

01.03.21.0689.01

à zn ãd z+e Jãc z2+ f zNΝ
 â z �

-
1

2 c Ν
 ã

-
Hd+ f ΝL2

4 c Ν
+e-z H f +c zL Ν Iãz H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 c z ΝLq+1 -
Hd + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0690.01

à zn ãd z+e Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Hd+ f ΝL - f z Ν-c z Ν+e Jã z c+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd + f ΝLNh+k
-

Ic Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ic Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N
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Involving zn  ãb zr Jãc zr +f z NΝ

01.03.21.0691.01

à zn ãb z2 Jãc z2+ f zNΝ
 â z � -

1

2 b + c Ν
 ã

-
f 2 Ν2

4 Hb+c ΝL -z H f +c zL Ν Iãz H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb + c ΝL-n-
1

2

H f Ν + 2 z Hb + c ΝLLq+1 -
H f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0692.01

à zn ã z b Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2

4 f Ν
- f z Ν-c z Ν Jã z c+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 f z ΝNh+k
-

Ib + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +eJãc zr +f z NΝ

01.03.21.0693.01

à zn ãb z2+e Jãc z2+ f zNΝ
 â z � -

1

2 b + c Ν
 ã

-
f 2 Ν2

4 Hb+c ΝL -z H f +c zL Ν+e Iãz H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb + c ΝL-n-
1

2

H f Ν + 2 z Hb + c ΝLLq+1 -
H f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N
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01.03.21.0694.01

à zn ã z b+e Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2

4 f Ν
+e- f z Ν-c z Ν Jã z c+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 f z ΝNh+k
-

Ib + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +d z Jãc zr +f z NΝ

01.03.21.0695.01

à zn ãb z2+d z Jãc z2+ f zNΝ
 â z �

-
1

2 b + c Ν
 ã

-
Hd+ f ΝL2
4 Hb+c ΝL -z H f +c zL Ν Iãz H f +c zLMΝ â

q=0

n

2q-n Hb + c ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 z Hb + c ΝLLq+1

-
Hd + f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0696.01

à zn ã z b+d z Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2
4 Hd+ f ΝL - f z Ν-c z Ν Jã z c+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 z Hd + f ΝLNh+k
-

Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N
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Involving zn  ãb zr +d z+eJãc zr +f z NΝ

01.03.21.0697.01

à zn ãb z2+d z+e Jãc z2+ f zNΝ
 â z �

-
1

2 b + c Ν
 ã

-
Hd+ f ΝL2
4 Hb+c ΝL +e-z H f +c zL Ν Iãz H f +c zLMΝ â

q=0

n

2q-n Hb + c ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 z Hb + c ΝLLq+1

-
Hd + f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0698.01

à zn ã z b+d z+e Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2
4 Hd+ f ΝL +e- f z Ν-c z Ν Jã z c+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 z Hd + f ΝLNh+k
-

Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving zn  ãd z Jãc zr +f z+gNΝ

01.03.21.0699.01

à zn ãd z Jãc z2+ f z+gNΝ
 â z �

-
1

2 c Ν
 ã

-
Hd+ f ΝL2

4 c Ν
-z H f +c zL Ν Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 c z ΝLq+1 -
Hd + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0700.01

à zn ãd z Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Hd+ f ΝL - f z Ν-c z Ν Jã z c+g+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd + f ΝLNh+k
-

Ic Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ic Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving zn  ãd z+eJãc zr +f z+gNΝ

01.03.21.0701.01

à zn ãd z+e Jãc z2+ f z+gNΝ
 â z �

-
1

2 c Ν
 ã

-
Hd+ f ΝL2

4 c Ν
+e-z H f +c zL Ν Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 c z ΝLq+1 -
Hd + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0702.01

à zn ãd z+e Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Hd+ f ΝL - f z Ν-c z Ν+e Jã z c+g+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd + f ΝLNh+k
-

Ic Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ic Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N
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Involving zn  ãb zr Jãc zr +f z+gNΝ

01.03.21.0703.01

à zn ãb z2 Jãc z2+ f z+gNΝ
 â z � -

1

2 b + c Ν
 ã

-
f 2 Ν2

4 Hb+c ΝL -z H f +c zL Ν Iãg+z H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb + c ΝL-n-
1

2

H f Ν + 2 z Hb + c ΝLLq+1 -
H f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0704.01

à zn ã z b Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2

4 f Ν
- f z Ν-c z Ν Jã z c+g+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 f z ΝNh+k
-

Ib + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +eJãc zr +f z+gNΝ

01.03.21.0705.01

à zn ãb z2+e Jãc z2+ f z+gNΝ
 â z �

-
1

2 b + c Ν
 ã

-
f 2 Ν2

4 Hb+c ΝL -z H f +c zL Ν+e Iãg+z H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb + c ΝL-n-
1

2 H f Ν + 2 z Hb + c ΝLLq+1

-
H f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N
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01.03.21.0706.01

à zn ã z b+e Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2

4 f Ν
+e- f z Ν-c z Ν Jã z c+g+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 f z ΝNh+k
-

Ib + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving zn  ãb zr +d z Jãc zr +f z+gNΝ

01.03.21.0707.01

à zn ãb z2+d z Jãc z2+ f z+gNΝ
 â z �

-
1

2 b + c Ν
 ã

-
Hd+ f ΝL2
4 Hb+c ΝL -z H f +c zL Ν Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hb + c ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 z Hb + c ΝLLq+1

-
Hd + f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0708.01

à zn ã z b+d z Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2
4 Hd+ f ΝL - f z Ν-c z Ν Jã z c+g+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 z Hd + f ΝLNh+k
-

Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N
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Involving zn  ãb zr +d z+eJãc zr +f z+gNΝ

01.03.21.0709.01

à zn ãb z2+d z+e Jãc z2+ f z+gNΝ
 â z �

-
1

2 b + c Ν
 ã

-
Hd+ f ΝL2
4 Hb+c ΝL +e-z H f +c zL Ν Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hb + c ΝL-n-
1

2 H-d - f ΝLn-q Hd + f Ν + 2 z Hb + c ΝLLq+1

-
Hd + f Ν + 2 z Hb + c ΝLL2

b + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd + f Ν + 2 z Hb + c ΝLL2

4 Hb + c ΝL �; n Î N

01.03.21.0710.01

à zn ã z b+d z+e Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Hb+c ΝL2
4 Hd+ f ΝL +e- f z Ν-c z Ν Jã z c+g+ f zNΝ Hd + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb + c ΝL-h-k+2 n Ib + c Ν + 2 z Hd + f ΝLNh+k
-

Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb + c ΝL Ib + c Ν + 2 z Hd + f ΝLN G

1

2
Hh + k + 1L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL +

2 -
Ib + c Ν + 2 z Hd + f ΝLN2

d + f Ν
Hd + f ΝL G

1

2
Hh + k + 2L, -

Ib + c Ν + 2 z Hd + f ΝLN2

4 Hd + f ΝL �; n Î N

Involving product of powers of two direct functions and a power function

Involving zΑ-1 Iãc z MΜ Iãa z MΝ

01.03.21.0711.01

à zΑ-1 Hãc zLΜ Hãa zLΝ â z � -ã-z Hc Μ+a ΝL Hãa zLΝ Hãc zLΜ zΑ H-z Hc Μ + a ΝLL-Α GHΑ, -z Hc Μ + a ΝLL
01.03.21.0712.01

à zn Iãc zMΜ Hãa zLΝ â z � -ã-z Hc Μ+a ΝL Hãa zLΝ Hãc zLΜ zn+1 H-z Hc Μ + a ΝLL-n-1 GHn + 1, -z Hc Μ + a ΝLL �; n Î Z

01.03.21.0713.01

à zn Iãc zMΜ Hãa zLΝ â z � -ã-z Hc Μ+a ΝL Hãa zLΝ Hãc zLΜ zn+1 H-z Hc Μ + a ΝLL-n-1

H-1Ln EiHz Hc Μ + a ΝLL
H-n - 1L !

+ ãz Hc Μ+a ΝL â
j=0

n H-z Hc Μ + a ΝLL j

Hn + 1L j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j

Hn + 1L j-n

�; n Î Z
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01.03.21.0714.01

à zn+
1

2 Hãc zLΜ Hãa zLΝ â z � -ã-z Hc Μ+a ΝL Hãa zLΝ Hãc zLΜ zn+
3

2 H-z Hc Μ + a ΝLL-n-
3

2

erfcJ -z Hc Μ + a ΝL N G n +
3

2
+ ãz Hc Μ+a ΝL â

j=0

n H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zΑ-1 Iãc z MΜ Iãa z+bMΝ

01.03.21.0715.01

à zΑ-1 Hãc zLΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Hãc zLΜ zΑ H-z Hc Μ + a ΝLL-Α GHΑ, -z Hc Μ + a ΝLL

01.03.21.0716.01

à zn Iãc zMΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Hãc zLΜ zn+1 H-z Hc Μ + a ΝLL-n-1 GHn + 1, -z Hc Μ + a ΝLL �; n Î Z

01.03.21.0717.01

à zn Iãc zMΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Hãc zLΜ zn+1 H-z Hc Μ + a ΝLL-n-1

H-1Ln EiHz Hc Μ + a ΝLL
H-n - 1L !

+ ãz Hc Μ+a ΝL â
j=0

n H-z Hc Μ + a ΝLL j

Hn + 1L j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j

Hn + 1L j-n

�; n Î Z

01.03.21.0718.01

à zn+
1

2 Hãc zLΜ Iãb+a zMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Hãc zLΜ zn+

3

2 H-z Hc Μ + a ΝLL-n-
3

2

erfcJ -z Hc Μ + a ΝL N G n +
3

2
+ ãz Hc Μ+a ΝL â

j=0

n H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving zΑ-1 Iãc z+d MΜ Iãa z+bMΝ

01.03.21.0719.01

à zΑ-1 Iãc z+dMΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Iãd+c zMΜ

zΑ H-z Hc Μ + a ΝLL-Α GHΑ, -z Hc Μ + a ΝLL
01.03.21.0720.01

à zn Iãc z+d MΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Iãd+c zMΜ

zn+1 H-z Hc Μ + a ΝLL-n-1 GHn + 1, -z Hc Μ + a ΝLL �; n Î Z

01.03.21.0721.01

à zn Iãc z+d MΜ Iãa z+bMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Iãd+c zMΜ

zn+1 H-z Hc Μ + a ΝLL-n-1

H-1Ln EiHz Hc Μ + a ΝLL
H-n - 1L !

+ ãz Hc Μ+a ΝL â
j=0

n H-z Hc Μ + a ΝLL j

Hn + 1L j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j

Hn + 1L j-n

�; n Î Z
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01.03.21.0722.01

à zn+
1

2 Iãd+c zMΜ Iãb+a zMΝ
 â z � -ã-z Hc Μ+a ΝL Iãb+a zMΝ Iãd+c zMΜ

zn+
3

2 H-z Hc Μ + a ΝLL-n-
3

2

erfcJ -z Hc Μ + a ΝL N G n +
3

2
+ ãz Hc Μ+a ΝL â

j=0

n H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

- ãz Hc Μ+a ΝL â
j=n+1

-1 H-z Hc Μ + a ΝLL j+
1

2

Jn + 3

2
N

j-n

�; n Î Z

Involving znIãb z MΜ Jãc zr NΝ

01.03.21.0723.01

à zn Iãb zMΜ Jãc z2 NΝ
 â z � -

1

2 c Ν
 ã

-
b2 Μ2

4 c Ν
-z Hb Μ+c z ΝL Iãb zMΜ Jãc z2 NΝ

â
q=0

n

2q-n H-b ΜLn-q Hc ΝL-n-
1

2 Hb Μ + 2 c z ΝLq+1 -
Hb Μ + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hb Μ + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0724.01

à zn Iãb zMΜ Jãc z NΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 b Μ
-c z Ν-b z Μ Jã z cNΝ Iãb zMΜ

Hb ΜL-2 Hn+1L â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 b z Μ + c ΝNh+k
-

I2 b z Μ + c ΝN2

b Μ

1

2
H-h-k-1L

k

h

n

k
c Ν I2 b z Μ + c ΝN G

1

2
Hh + k + 1L, -

I2 b z Μ + c ΝN2

4 b Μ
+

2 b Μ -
I2 b z Μ + c ΝN2

b Μ
G

1

2
Hh + k + 2L, -

I2 b z Μ + c ΝN2

4 b Μ
�; n Î N

Involving znIãd z+eMΜ Jãc zr NΝ

01.03.21.0725.01

à zn Iãd z+eMΜ Jãc z2 NΝ
 â z � -

1

2 c Ν
 ã

-
d2 Μ2

4 c Ν
-z Hd Μ+c z ΝL Iãe+d zMΜ Jãc z2 NΝ

â
q=0

n

2q-n H-d ΜLn-q Hc ΝL-n-
1

2 Hd Μ + 2 c z ΝLq+1 -
Hd Μ + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0726.01

à zn Iãd z+eMΜ Jãc z NΝ
 â z �

2-2 n-1 ã
-

c2 Ν2

4 d Μ
-c z Ν-d z Μ Jã z cNΝ Iãe+d zMΜ Hd ΜL-2 Hn+1L â

k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 d z Μ + c ΝNh+k

-
I2 d z Μ + c ΝN2

d Μ

1

2
H-h-k-1L

k

h

n

k
c Ν I2 d z Μ + c ΝN G

1

2
Hh + k + 1L, -

I2 d z Μ + c ΝN2

4 d Μ
+

2 d Μ -
I2 d z Μ + c ΝN2

d Μ
G

1

2
Hh + k + 2L, -

I2 d z Μ + c ΝN2

4 d Μ
�; n Î N

Involving zΑ-1Jãb zr NΜ Jãc zr NΝ

01.03.21.0727.01

à zΑ-1 Iãb zr MΜ Iãc zr MΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr MΜ Iãc zr MΝ
zΑ H-zr Hb Μ + c ΝLL-

Α

r GI Α

r
, -zr Hb Μ + c ΝLM

r

01.03.21.0728.01

à zn Jãb z2 NΜ Jãc z2 NΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2 NΝ

zn+1 I-z2 Hb Μ + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb Μ + c ΝL �; n Î Z

01.03.21.0729.01

à z2 n Jãb z2 NΜ Jãc z2 NΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2 NΝ

z2 n+1 I-z2 Hb Μ + c ΝLM 1

2
H-2 n-1L

erfc -z2 Hb Μ + c ΝL G n +
1

2
+ ãz2 Hb Μ+c ΝL â

j=0

n-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb Μ+c ΝL â
j=n

-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0730.01

à z2 n+1 Jãb z2 NΜ Jãc z2 NΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2 NΝ H-Hb Μ + c ΝLL-n-1 

H-1Ln EiIz2 Hb Μ + c ΝLM
H-n - 1L !

+ ãz2 Hb Μ+c ΝL â
j=0

n I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

- ãz2 Hb Μ+c ΝL â
j=n+1

-1 I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

�; n Î Z

01.03.21.0731.01

à zn Jã z bNΜ Jã z cNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jãb z NΜ Jãc z NΝ Hb Μ + c ΝL-2 Hn+1L GI2 Hn + 1L, - z Hb Μ + c ΝLN �; n Î Z
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01.03.21.0732.01

à zn Jã z bNΜ Jã z cNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jãb z NΜ Jãc z NΝ Hb Μ + c ΝL-2 Hn+1L 

-
EiI z Hb Μ + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb Μ+c ΝL â

j=0

2 n+1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb Μ+c ΝL â
j=2 Hn+1L

-1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving znIãd z MΜ Jãc zr +gNΝ

01.03.21.0733.01

à zn Iãd zMΜ Jãc z2+gNΝ
 â z � -

1

2 c Ν
 ã

-
d2 Μ2

4 c Ν
-z Hd Μ+c z ΝL Iãd zMΜ Jãc z2+gNΝ

â
q=0

n

2q-n H-d ΜLn-q Hc ΝL-n-
1

2 Hd Μ + 2 c z ΝLq+1 -
Hd Μ + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0734.01

à zn Iãd zMΜ Jãc z +gNΝ
 â z �

2-2 n-1 ã
-

c2 Ν2

4 d Μ
-c z Ν-d z Μ Jã z c+gNΝ Iãd zMΜ Hd ΜL-2 Hn+1L â

k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 d z Μ + c ΝNh+k

-
I2 d z Μ + c ΝN2

d Μ

1

2
H-h-k-1L

k

h

n

k
c Ν I2 d z Μ + c ΝN G

1

2
Hh + k + 1L, -

I2 d z Μ + c ΝN2

4 d Μ
+

2 d Μ -
I2 d z Μ + c ΝN2

d Μ
G

1

2
Hh + k + 2L, -

I2 d z Μ + c ΝN2

4 d Μ
�; n Î N

Involving znIãd z+eMΜ Jãc zr +gNΝ

01.03.21.0735.01

à zn Iãd z+eMΜ Jãc z2+gNΝ
 â z � -

1

2 c Ν
 ã

-
d2 Μ2

4 c Ν
-z Hd Μ+c z ΝL Iãe+d zMΜ Jãc z2+gNΝ

â
q=0

n

2q-n H-d ΜLn-q Hc ΝL-n-
1

2 Hd Μ + 2 c z ΝLq+1 -
Hd Μ + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0736.01

à zn Iãd z+eMΜ Jãc z +gNΝ
 â z �

2-2 n-1 ã
-

c2 Ν2

4 d Μ
-c z Ν-d z Μ Jã z c+gNΝ Iãe+d zMΜ Hd ΜL-2 Hn+1L â

k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n I2 d z Μ + c ΝNh+k

-
I2 d z Μ + c ΝN2

d Μ

1

2
H-h-k-1L

k

h

n

k
c Ν I2 d z Μ + c ΝN G

1

2
Hh + k + 1L, -

I2 d z Μ + c ΝN2

4 d Μ
+

2 d Μ -
I2 d z Μ + c ΝN2

d Μ
G

1

2
Hh + k + 2L, -

I2 d z Μ + c ΝN2

4 d Μ
�; n Î N

Involving zΑ-1Jãb zr NΜ Jãc zr +gNΝ

01.03.21.0737.01

à zΑ-1 Iãb zr MΜ Iãc zr+gMΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr MΜ Iãc zr+gMΝ
zΑ H-zr Hb Μ + c ΝLL-

Α

r GI Α

r
, -zr Hb Μ + c ΝLM

r

01.03.21.0738.01

à zn Jãb z2 NΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2+gNΝ

zn+1 I-z2 Hb Μ + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb Μ + c ΝL �; n Î Z

01.03.21.0739.01

à z2 n Jãb z2 NΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2+gNΝ

z2 n+1 I-z2 Hb Μ + c ΝLM 1

2
H-2 n-1L

erfc -z2 Hb Μ + c ΝL G n +
1

2
+ ãz2 Hb Μ+c ΝL â

j=0

n-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb Μ+c ΝL â
j=n

-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0740.01

à z2 n+1 Jãb z2 NΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2 NΜ Jãc z2+gNΝ H-Hb Μ + c ΝLL-n-1 

H-1Ln EiIz2 Hb Μ + c ΝLM
H-n - 1L !

+ ãz2 Hb Μ+c ΝL â
j=0

n I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

- ãz2 Hb Μ+c ΝL â
j=n+1

-1 I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

�; n Î Z

01.03.21.0741.01

à zn Jã z bNΜ Jã z c+gNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jãb z NΜ Jã z c+gNΝ Hb Μ + c ΝL-2 Hn+1L GI2 Hn + 1L, - z Hb Μ + c ΝLN �; n Î Z
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01.03.21.0742.01

à zn Jã z bNΜ Jã z c+gNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jãb z NΜ Jã z c+gNΝ Hb Μ + c ΝL-2 Hn+1L 

-
EiI z Hb Μ + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb Μ+c ΝL â

j=0

2 n+1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb Μ+c ΝL â
j=2 Hn+1L

-1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving zΑ-1Jãb zr +eNΜ Jãc zr +gNΝ

01.03.21.0743.01

à zΑ-1 Iãb zr+eMΜ Iãc zr+gMΝ
 â z � -

ã-zr Hb Μ+c ΝL Iãb zr+eMΜ Iãc zr+gMΝ
zΑ H-zr Hb Μ + c ΝLL-

Α

r GI Α

r
, -zr Hb Μ + c ΝLM

r

01.03.21.0744.01

à zn Jãb z2+eNΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2+eNΜ Jãc z2+gNΝ

zn+1 I-z2 Hb Μ + c ΝLM 1

2
H-n-1L

G
n + 1

2
, -z2 Hb Μ + c ΝL �; n Î Z

01.03.21.0745.01

à z2 n Jãb z2+eNΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2+eNΜ Jãc z2+gNΝ

z2 n+1 I-z2 Hb Μ + c ΝLM 1

2
H-2 n-1L

erfc -z2 Hb Μ + c ΝL G n +
1

2
+ ãz2 Hb Μ+c ΝL â

j=0

n-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

- ãz2 Hb Μ+c ΝL â
j=n

-1 I-z2 Hb Μ + c ΝLM j+
1

2

Jn + 1

2
N

j-n+1

�; n Î Z

01.03.21.0746.01

à z2 n+1 Jãb z2+eNΜ Jãc z2+gNΝ
 â z � -

1

2
ã-z2 Hb Μ+c ΝL Jãb z2+eNΜ Jãc z2+gNΝ H-Hb Μ + c ΝLL-n-1

H-1Ln EiIz2 Hb Μ + c ΝLM
H-n - 1L !

+ ãz2 Hb Μ+c ΝL â
j=0

n I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

- ãz2 Hb Μ+c ΝL â
j=n+1

-1 I-z2 Hb Μ + c ΝLM j

Hn + 1L j-n

�; n Î Z

01.03.21.0747.01

à zn Jã z b+eNΜ Jã z c+gNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jã z b+eNΜ Jã z c+gNΝ Hb Μ + c ΝL-2 Hn+1L GI2 Hn + 1L, - z Hb Μ + c ΝLN �; n Î Z

01.03.21.0748.01

à zn Jã z b+eNΜ Jã z c+gNΝ
 â z � -2 ã- z Hb Μ+c ΝL Jã z b+eNΜ Jã z c+gNΝ Hb Μ + c ΝL-2 Hn+1L

-
EiI z Hb Μ + c ΝLN

H-2 Hn + 1LL !
+ ã z Hb Μ+c ΝL â

j=0

2 n+1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

- ã z Hb Μ+c ΝL â
j=2 Hn+1L

-1 I- z Hb Μ + c ΝLN j

H2 Hn + 1LL j-2 n-1

�; n Î Z

Involving znIãd z MΜ Jãc zr +f z NΝ
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01.03.21.0749.01

à zn Iãd zMΜ Jãc z2+ f zNΝ
 â z �

-
1

2 c Ν
 ã

-
Id Μ+ f ΝM2

4 c Ν
-z Hd Μ+ f Ν+c z ΝL Iãz H f +c zLMΝ Iãd zMΜ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 c z ΝLq+1

-
Hd Μ + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0750.01

à zn Iãd zMΜ Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Id Μ+ f ΝM - f z Ν-c z Ν-d z Μ Iãd zMΜ Jã z c+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd Μ + f ΝLNh+k
-

Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving znIãd z+eMΜ Jãc zr +f z NΝ

01.03.21.0751.01

à zn Iãd z+eMΜ Jãc z2+ f zNΝ
 â z �

-
1

2 c Ν
 ã

-
Id Μ+ f ΝM2

4 c Ν
-z Hd Μ+ f Ν+c z ΝL Iãz H f +c zLMΝ Iãe+d zMΜ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 c z ΝLq+1

-
Hd Μ + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N
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01.03.21.0752.01

à zn Iãd z+eMΜ Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Id Μ+ f ΝM - f z Ν-c z Ν-d z Μ Iãe+d zMΜ Jã z c+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd Μ + f ΝLNh+k
-

Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving znJãb zr NΜ Jãc zr +f z NΝ

01.03.21.0753.01

à zn Jãb z2 NΜ Jãc z2+ f zNΝ
 â z �

-
1

2 b Μ + c Ν

 ã
-

f 2 Ν2

4 Ib Μ+c ΝM -z Hb z Μ+ f Ν+c z ΝL Iãz H f +c zLMΝ Jãb z2 NΜ â
q=0

n

2q-n H- f ΝLn-q Hb Μ + c ΝL-n-
1

2 H f Ν + 2 z Hb Μ + c ΝLLq+1

-
H f Ν + 2 z Hb Μ + c ΝLL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb Μ + c ΝLL2

4 Hb Μ + c ΝL �; n Î N

01.03.21.0754.01

à zn Jã z bNΜ Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2

4 f Ν
-b z Μ- f z Ν-c z Ν Jã z bNΜ Jã z c+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 f z ΝNh+k
-

Ib Μ + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib Μ + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N
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Involving znJãb zr +eNΜ Jãc zr +f z NΝ

01.03.21.0755.01

à zn Jãb z2+eNΜ Jãc z2+ f zNΝ
 â z �

-
1

2 b Μ + c Ν

 ã
-

f 2 Ν2

4 Ib Μ+c ΝM -z Hb z Μ+ f Ν+c z ΝL Iãz H f +c zLMΝ Jãb z2+eNΜ â
q=0

n

2q-n H- f ΝLn-q Hb Μ + c ΝL-n-
1

2 H f Ν + 2 z Hb Μ + c ΝLLq+1

-
H f Ν + 2 z Hb Μ + c ΝLL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb Μ + c ΝLL2

4 Hb Μ + c ΝL �; n Î N

01.03.21.0756.01

à zn Jã z b+eNΜ Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2

4 f Ν
-b z Μ- f z Ν-c z Ν Jã z b+eNΜ Jã z c+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 f z ΝNh+k
-

Ib Μ + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib Μ + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving znJãb zr +d z NΜ Jãc zr +f z NΝ

01.03.21.0757.01

à zn Jãb z2+d zNΜ Jãc z2+ f zNΝ
 â z � -

1

2 b Μ + c Ν

 

ã
-

Id Μ+ f ΝM2
4 Ib Μ+c ΝM -z Hd Μ+b z Μ+ f Ν+c z ΝL Iãz Hd+b zLMΜ Iãz H f +c zLMΝ â

q=0

n

2q-n Hb Μ + c ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 z Hb Μ + c ΝLLq+1

-
Hd Μ + f Ν + 2 z Hb Μ + c ΝLL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 z Hb Μ + c ΝLL2

4 Hb Μ + c ΝL �; n Î N

http://functions.wolfram.com 152



01.03.21.0758.01

à zn Jã z b+d zNΜ Jã z c+ f zNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2
4 Id Μ+ f ΝM -d z Μ-b z Μ- f z Ν-c z Ν Jã z b+d zNΜ Jã z c+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 z Hd Μ + f ΝLNh+k
-

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving znIãd z MΜ Jãc zr +f z+gNΝ

01.03.21.0759.01

à zn Iãd zMΜ Jãc z2+ f z+gNΝ
 â z �

-
1

2 c Ν
 ã

-
Id Μ+ f ΝM2

4 c Ν
-z Hd Μ+ f Ν+c z ΝL Iãd zMΜ Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 c z ΝLq+1

-
Hd Μ + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0760.01

à zn Iãd zMΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Id Μ+ f ΝM - f z Ν-c z Ν-d z Μ Iãd zMΜ Jã z c+g+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd Μ + f ΝLNh+k
-

Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N
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Involving znIãd z+eMΜ Jãc zr +f z+gNΝ

01.03.21.0761.01

à zn Iãd z+eMΜ Jãc z2+ f z+gNΝ
 â z �

-
1

2 c Ν
 ã

-
Id Μ+ f ΝM2

4 c Ν
-z Hd Μ+ f Ν+c z ΝL Iãe+d zMΜ Iãg+z H f +c zLMΝ â

q=0

n

2q-n Hc ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 c z ΝLq+1

-
Hd Μ + f Ν + 2 c z ΝL2

c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 c z ΝL2

4 c Ν
�; n Î N

01.03.21.0762.01

à zn Iãd z+eMΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
c2 Ν2

4 Id Μ+ f ΝM - f z Ν-c z Ν-d z Μ Iãe+d zMΜ Jã z c+g+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hc ΝL-h-k+2 n Ic Ν + 2 z Hd Μ + f ΝLNh+k
-

Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
c Ν Ic Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ic Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ic Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving znJãb zr NΜ Jãc zr +f z+gNΝ

01.03.21.0763.01

à zn Jãb z2 NΜ Jãc z2+ f z+gNΝ
 â z �

-
1

2 b Μ + c Ν

 ã
-

f 2 Ν2

4 Ib Μ+c ΝM -z Hb z Μ+ f Ν+c z ΝL Jãb z2 NΜ Iãg+z H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb Μ + c ΝL-n-
1

2 H f Ν + 2 z Hb Μ + c ΝLLq+1

-
H f Ν + 2 z Hb Μ + c ΝLL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb Μ + c ΝLL2

4 Hb Μ + c ΝL �; n Î N
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01.03.21.0764.01

à zn Jã z bNΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2

4 f Ν
-b z Μ- f z Ν-c z Ν Jã z bNΜ Jã z c+g+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 f z ΝNh+k
-

Ib Μ + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib Μ + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

Involving znJãb zr +eNΜ Jãc zr +f z+gNΝ

01.03.21.0765.01

à zn Jãb z2+eNΜ Jãc z2+ f z+gNΝ
 â z �

-
1

2 b Μ + c Ν

 ã
-

f 2 Ν2

4 Ib Μ+c ΝM -z Hb z Μ+ f Ν+c z ΝL Jãb z2+eNΜ Iãg+z H f +c zLMΝ â
q=0

n

2q-n H- f ΝLn-q Hb Μ + c ΝL-n-
1

2 H f Ν + 2 z Hb Μ + c ΝLLq+1

-
H f Ν + 2 z Hb Μ + c ΝLL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

H f Ν + 2 z Hb Μ + c ΝLL2

4 Hb Μ + c ΝL �; n Î N

01.03.21.0766.01

à zn Jã z b+eNΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2

4 f Ν
-b z Μ- f z Ν-c z Ν Jã z b+eNΜ Jã z c+g+ f zNΝ H f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 f z ΝNh+k
-

Ib Μ + c Ν + 2 f z ΝN2

f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 f z ΝN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
+

2 f Ν -
Ib Μ + c Ν + 2 f z ΝN2

f Ν
G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 f z ΝN2

4 f Ν
�; n Î N

http://functions.wolfram.com 155



Involving znJãb zr +d z NΜ Jãc zr +f z+gNΝ

01.03.21.0767.01

à zn Jãb z2+d zNΜ Jãc z2+ f z+gNΝ
 â z � -

1

2 b Μ + c Ν

 ã
-

Id Μ+ f ΝM2
4 Ib Μ+c ΝM -z Hd Μ+b z Μ+ f Ν+c Ν zL

Iãz Hd+b zLMΜ Iãg+z H f +c zLMΝ â
q=0

n

2q-n Hb Μ + c ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 Hb Μ + c ΝL zLq+1

-
Hd Μ + f Ν + 2 Hb Μ + c ΝL zL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 Hb Μ + c ΝL zL2

4 Hb Μ + c ΝL �; n Î N

01.03.21.0768.01

à zn Jã z b+d zNΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2
4 Id Μ+ f ΝM -d z Μ-b z Μ- f z Ν-c z Ν Jã z b+d zNΜ Jã z c+g+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 z Hd Μ + f ΝLNh+k
-

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving znJãb zr +d z+eNΜ Jãc zr +f z+gNΝ

01.03.21.0769.01

à zn Jãb z2+d z+eNΜ Jãc z2+ f z+gNΝ
 â z � -

1

2 b Μ + c Ν

 ã
-

Id Μ+ f ΝM2
4 Ib Μ+c ΝM -z Hd Μ+b z Μ+ f Ν+c Ν zL

Iãe+z Hd+b zLMΜ Iãg+z H f +c zLMΝ â
q=0

n

2q-n Hb Μ + c ΝL-n-
1

2 H-d Μ - f ΝLn-q Hd Μ + f Ν + 2 Hb Μ + c ΝL zLq+1

-
Hd Μ + f Ν + 2 Hb Μ + c ΝL zL2

b Μ + c Ν

1

2
H-q-1L

n

q
G

q + 1

2
, -

Hd Μ + f Ν + 2 Hb Μ + c ΝL zL2

4 Hb Μ + c ΝL �; n Î N
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01.03.21.0770.01

à zn Jã z b+d z+eNΜ Jã z c+ f z+gNΝ
 â z � 2-2 n-1 ã

-
Ib Μ+c ΝM2
4 Id Μ+ f ΝM -d z Μ-b z Μ- f z Ν-c z Ν Jã z b+e+d zNΜ Jã z c+g+ f zNΝ Hd Μ + f ΝL-2 Hn+1L

â
k=0

n â
h=0

k H-1Lk-h 4k Hb Μ + c ΝL-h-k+2 n Ib Μ + c Ν + 2 z Hd Μ + f ΝLNh+k
-

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν

1

2
H-h-k-1L

k

h

n

k
Hb Μ + c ΝL Ib Μ + c Ν + 2 z Hd Μ + f ΝLN G

1

2
Hh + k + 1L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL +

2 -
Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

d Μ + f Ν
Hd Μ + f ΝL G

1

2
Hh + k + 2L, -

Ib Μ + c Ν + 2 z Hd Μ + f ΝLN2

4 Hd Μ + f ΝL �; n Î N

Involving rational functions of the direct function and a power function

Involving zn

a+b ãc z

01.03.21.0771.01

à z

a + b ãc z
 â z �

c z Jc z - 2 logJ ãc z b

a
+ 1NN - 2 Li2J- b ãc z

a
N

2 a c2

01.03.21.0772.01

à z2

a + b ãc z
 â z �

c2 Jc z - 3 logJ ãc z b

a
+ 1NN z2 - 6 c Li2J- b ãc z

a
N z + 6 Li3J- b ãc z

a
N

3 a c3

01.03.21.0773.01

à z3

a + b ãc z
 â z �

c4 z4 - 4 c3 logJ ãc z b

a
+ 1N z3 - 12 c2 Li2J- b ãc z

a
N z2 + 24 c Li3J- b ãc z

a
N z - 24 Li4J- b ãc z

a
N

4 a c4

01.03.21.0774.01

à z4

a + b ãc z
 â z �

1

5 a c5
 c5 z5 - 5 c4 log

ãc z b

a
+ 1 z4 - 20 c3 Li2 -

b ãc z

a
z3 + 60 c2 Li3 -

b ãc z

a
z2 - 120 c Li4 -

b ãc z

a
z + 120 Li5 -

b ãc z

a

01.03.21.0801.01

à zn

1 - ãc z
 â z �

zn+1

n + 1
+ â

j=0

n n

j
H-1L j j ! c- j-1 zn- j Li j+1Hãc zL �; n Î N+

Involving znIa + b cd zM-m

http://functions.wolfram.com 157



01.03.21.0775.01

á z

Ia + b cd zM2
 â z �

1

2 a2 Ib cd z + aM d2 log2HcL  Ib cd z + aM d2 z2 log2HcL -

2 d z b cd z + Ib cd z + aM log
b cd z

a
+ 1 logHcL + 2 Ib cd z + aM log

b cd z

a
+ 1 - 2 Ib cd z + aM Li2 -

b cd z

a

01.03.21.0776.01

á z2

Ia + b cd zM2
 â z �

1

3 a2 Ib cd z + aM d3 log3HcL  

d z Ib cd z + aM d2 z2 log2HcL - 3 d z b cd z + Ib cd z + aM log
b cd z

a
+ 1 logHcL + 6 Ib cd z + aM log

b cd z

a
+ 1 logHcL -

6 Ib cd z + aM Hd z logHcL - 1L Li2 -
b cd z

a
+ 6 Ib cd z + aM Li3 -

b cd z

a

01.03.21.0777.01

á z3

Ia + b cd zM2
 â z �

1

4 a2
 z4 -

4 logJ b cd z

a
+ 1N z3

d logHcL -
4 z3

d logHcL +
4 a z3

b d logHcL cd z + a d logHcL +

12 logJ b cd z

a
+ 1N z2

d2 log2HcL -
12 Hd z logHcL - 2L Li2J- b cd z

a
N z

d3 log3HcL +
24 Hd z logHcL - 1L Li3J- b cd z

a
N

d4 log4HcL -
24 Li4J- b cd z

a
N

d4 log4HcL
01.03.21.0778.01

á z4

Ia + b cd zM2
 â z �

1

5 a2
 z5 -

5 logJ b cd z

a
+ 1N z4

d logHcL -
5 z4

d logHcL +
5 a z4

b d logHcL cd z + a d logHcL +
20 logJ b cd z

a
+ 1N z3

d2 log2HcL -
20 Hd z logHcL - 3L Li2J- b cd z

a
N z2

d3 log3HcL +

60 Hd z logHcL - 2L Li3J- b cd z

a
N z

d4 log4HcL -
120 Li4J- b cd z

a
N z

d4 log4HcL +
120 Li4J- b cd z

a
N

d5 log5HcL +
120 Li5J- b cd z

a
N

d5 log5HcL
Involving zn ãc z

a+b ãc z

01.03.21.0779.01

à z e f z

b cd z + a
 â z �

e f z

a
 

z

f logHeL 2F1 1,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
-

1

d2 log2HcL  F -
b cd z

a
, 2,

f logHeL
d logHcL

01.03.21.0780.01

à z ãd z

a + b ãc z
 â z �

ãd z

a c2 d
c2 z 2F1 1,

d

c
;

c + d

c
; -

b ãc z

a
- d F -

b ãc z

a
, 2,

d

c
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01.03.21.0781.01

à z ã2 c z

a + b ãc z
 â z �

b ãc z Hc z - 1L - a c z logJ ãc z b

a
+ 1N - a Li2J- b ãc z

a
N

b2 c2

01.03.21.0782.01

à z ã-2 c z

a + b ãc z
 â z �

ã-2 c z

4 a3 c2
 -4 c ã2 c z z log

ã-c z a

b
+ 1 b2 + 4 ã2 c z Li2 -

a ã-c z

b
b2 - a H2 c z a + a - 4 b ãc z Hc z + 1LL

01.03.21.0783.01

à z ãc z

a + b ãc z
 â z �

c z logJ ãc z b

a
+ 1N + Li2J- b ãc z

a
N

b c2

01.03.21.0784.01

à z2 e f z

b cd z + a
 â z �

1

a d3 f log3HcL logHeL  e f z 2 f F -
b cd z

a
, 3,

f logHeL
d logHcL logHeL +

d z logHcL d2 z 2F1 1,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
log2HcL - 2 f F -

b cd z

a
, 2,

f logHeL
d logHcL logHeL

01.03.21.0785.01

à z2 ãc z

a + b ãc z
 â z �

c2 logJ ãc z b

a
+ 1N z2 + 2 c Li2J- b ãc z

a
N z - 2 Li3J- b ãc z

a
N

b c3

01.03.21.0786.01

à z3 e f z

b cd z + a
 â z �

1

a d4 f log4HcL logHeL  e f z

d z logHcL 6 f F -
b cd z

a
, 3,

f logHeL
d logHcL logHeL + d z logHcL d2 z 2F1 1,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
log2HcL -

3 f F -
b cd z

a
, 2,

f logHeL
d logHcL logHeL - 6 f F -

b cd z

a
, 4,

f logHeL
d logHcL logHeL

01.03.21.0787.01

à z3 ãc z

a + b ãc z
 â z �

c3 logJ ãc z b

a
+ 1N z3 + 3 c2 Li2J- b ãc z

a
N z2 - 6 c Li3J- b ãc z

a
N z + 6 Li4J- b ãc z

a
N

b c4

01.03.21.0788.01

à z4 ãc z

a + b ãc z
 â z �

1

b c5
 c4 log

ãc z b

a
+ 1 z4 + 4 c3 Li2 -

b ãc z

a
z3 - 12 c2 Li3 -

b ãc z

a
z2 + 24 c Li4 -

b ãc z

a
z - 24 Li5 -

b ãc z

a

Involving zn

a ã2 d z+b ãd z+c
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01.03.21.0789.01

à z

a ã2 d z + b ãd z + c
 â z � -

1

2 c b2 - 4 a c d2

 

d z - b2 - 4 a c d z + b + b2 - 4 a c log
2 ãd z a

b - b2 - 4 a c

+ 1 + b2 - 4 a c - b log
2 ãd z a

b + b2 - 4 a c

+ 1 +

b + b2 - 4 a c Li2
2 a ãd z

b2 - 4 a c - b

+ b2 - 4 a c - b Li2 -
2 a ãd z

b + b2 - 4 a c

01.03.21.0790.01

à z2

a ã2 d z + b ãd z + c
 â z �

1

6 c b2 - 4 a c d3

 

2 b2 - 4 a c d3 z3 - 3 b d2 log
2 ãd z a

b - b2 - 4 a c

+ 1 z2 - 3 b2 - 4 a c d2 log
2 ãd z a

b - b2 - 4 a c

+ 1 z2 +

3 b d2 log
2 ãd z a

b + b2 - 4 a c

+ 1 z2 - 3 b2 - 4 a c d2 log
2 ãd z a

b + b2 - 4 a c

+ 1 z2 - 6 b + b2 - 4 a c d

Li2
2 a ãd z

b2 - 4 a c - b

z + 6 b - b2 - 4 a c d Li2 -
2 a ãd z

b + b2 - 4 a c

z + 6 b Li3
2 a ãd z

b2 - 4 a c - b

+

6 b2 - 4 a c Li3
2 a ãd z

b2 - 4 a c - b

- 6 b Li3 -
2 a ãd z

b + b2 - 4 a c

+ 6 b2 - 4 a c Li3 -
2 a ãd z

b + b2 - 4 a c

01.03.21.0791.01

à z3

a ã2 d z + b ãd z + c
 â z �

-
1

2 b2 - 4 a c

 a
z4

b2 - 4 a c - b

+
z4

b + b2 - 4 a c

+

4 log 2 ãd z a

b- b2-4 a c

+ 1 z3

b - b2 - 4 a c d

-

4 log 2 ãd z a

b+ b2-4 a c

+ 1 z3

b + b2 - 4 a c d

+

12 Li2
2 a ãd z

b2-4 a c -b

z2

b - b2 - 4 a c d2

-

12 Li2 - 2 a ãd z

b+ b2-4 a c

z2

b + b2 - 4 a c d2

+

24 Li3
2 a ãd z

b2-4 a c -b

z

b2 - 4 a c - b d3

+

24 Li3 - 2 a ãd z

b+ b2-4 a c

z

b + b2 - 4 a c d3

+

24 Li4
2 a ãd z

b2-4 a c -b

b - b2 - 4 a c d4

-

24 Li4 - 2 a ãd z

b+ b2-4 a c

b + b2 - 4 a c d4
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Involving algebraic functions of the direct function and a power function

Involving znIa + b cd zMΒ

01.03.21.0792.01

à z Ia + b cd zMΒ
 â z �

1

d2 Β2 log2HcL  
a c-d z

b
+ 1

-Β Ib cd z + aMΒ

d z Β 2F1 - Β, - Β; 1 - Β; -
a c-d z

b
logHcL - 3F2 - Β, - Β, - Β; 1 - Β, 1 - Β; -

a c-d z

b

01.03.21.0793.01

à z2 Ia + b cd zMΒ
 â z �

1

d3 Β3 log3HcL  
a c-d z

b
+ 1

-Β Ib cd z + aMΒ
2 4F3 - Β, - Β, - Β, - Β; 1 - Β, 1 - Β, 1 - Β; -

a c-d z

b
+ d z Β logHcL

d z Β 2F1 - Β, - Β; 1 - Β; -
a c-d z

b
logHcL - 2 3F2 - Β, - Β, - Β; 1 - Β, 1 - Β; -

a c-d z

b

01.03.21.0794.01

à z3 Ia + b cd zMΒ
 â z �

1

d4 Β4 log4HcL  
a c-d z

b
+ 1

-Β Ib cd z + aMΒ
d z Β logHcL 6 4F3 - Β, - Β, - Β, - Β; 1 - Β, 1 - Β, 1 - Β; -

a c-d z

b
+

d z Β logHcL d z Β 2F1 - Β, - Β; 1 - Β; -
a c-d z

b
logHcL - 3 3F2 - Β, - Β, - Β; 1 - Β, 1 - Β; -

a c-d z

b
-

6 5F4 - Β, - Β, - Β, - Β, - Β; 1 - Β, 1 - Β, 1 - Β, 1 - Β; -
a c-d z

b

Involving zn e f zIa + b cd zMΒ

01.03.21.0795.01

à z e f z Ia + b cd zMΒ
 â z �

1

f 2 log2HeL  Ib cd z + aMΒ b cd z

a
+ 1

-Β

e f z

f z 2F1 - Β,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
logHeL - 3F2 - Β,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
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01.03.21.0796.01

à z2 e f z Ia + b cd zMΒ
 â z �

1

f 3 log3HeL  

Ib cd z + aMΒ b cd z

a
+ 1

-Β

e f z 2 4F3 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
+

f z logHeL f z 2F1 - Β,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
logHeL -

2 3F2 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a

01.03.21.0797.01

à z3 e f z Ia + b cd zMΒ
 â z �

1

f 4 log4HeL  Ib cd z + aMΒ b cd z

a
+ 1

-Β

e f z

f z logHeL 6 4F3 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
+

f z logHeL f z 2F1 - Β,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
logHeL -

3 3F2 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
-

6 5F4 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a

01.03.21.0798.01

à z4 e f z Ia + b cd zMΒ
 â z �

1

f 5 log5HeL  Ib cd z + aMΒ b cd z

a
+ 1

-Β

e f z 24 6F5 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
+

f z logHeL f z logHeL 12 4F3 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
+

f z logHeL f z 2F1 - Β,
f logHeL
d logHcL ;

f logHeL
d logHcL + 1; -

b cd z

a
logHeL - 4

3F2 - Β,
f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a
- 24 5F4 - Β,

f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ,

f logHeL
d logHcL ;

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1,

f logHeL
d logHcL + 1; -

b cd z

a

Definite integration
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For the direct function itself

01.03.21.0028.01

à
0

¥

ã-t  â t � 1

01.03.21.0029.01

à
0

¥

ã-t2  â t �
Π

2

01.03.21.0030.01

à
0

¥

ã
-a t2-

b

t2  â t �
b Π

2 a b ã2 a b

�; ReHaL > 0 ì ReHbL > 0

01.03.21.0031.01

à
0

¥

tk ã-t  â t � GHk + 1L �; ReHkL > -1

01.03.21.0032.01

à
a

¥

tk ã-b t  â t � b-k-1 GHk + 1, a bL �; a > 0 ì ReHbL > 0

01.03.21.0802.01

à
0

¥ ãt x-
t3

12

t
 â t � Π3�2 IAiHxL2 + BiHxL2M

Involving the direct function

01.03.21.0033.01

à
0

¥ tk

ãt + 1
 â t �

I-1 + 2kM GHk + 1L ΖHk + 1L
2k

�; ReHkL > -1

01.03.21.0034.01

à
0

¥ tk

ãt - 1
 â t � GHk + 1L ΖHk + 1L �; ReHkL > 0

01.03.21.0799.01

à
0

¥ t

It2 + 1Mk+1 Iã2 Π q t - 1M  â t � -
1

4 k
-

1

22 k+2 q
 

2 k

k
+

1

k 22 k
 â
j=1

k H-1L j+1

H j - 1L !
 

2 k - j - 1

k - j
2 j-1 q j ΨH jLHqL �; k Î N ì ReHqL > 0

Multiple integrals

01.03.21.0800.01

à
0

1à
0

1H1 - s + s tLn ã-z s t  â s â t �
ãz GHn + 1, zL HGH0, zL + logHzL + ýL

zn+1
-

n!

zn+1
â
k=1

n zk Hk

k !
�; z Î R ì z > 0 ì Λ Î N

Integral transforms

Fourier exp transforms

01.03.22.0001.01

FtAã-tE HzL � 2 Π ∆Hz + äL
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01.03.22.0010.01

FtAãä a tE HxL � 2 Π ∆Ha + xL �; a Î R

01.03.22.0011.01

FtAã-t ΘHtLE HxL �
ä

2 Π Hä + xL
Inverse Fourier exp transforms

01.03.22.0002.01

Ft
-1Aã-tE HzL � 2 Π ∆Hz - äL

Fourier cos transforms

01.03.22.0003.01

FctAã-tE HzL �
2

Π
 

1

z2 + 1

Fourier sin transforms

01.03.22.0004.01

FstAã-tE HzL �
2

Π
 

z

z2 + 1

Laplace transforms

01.03.22.0005.01

LtAãtE HzL �
1

z - 1
�; ReHzL > 1

01.03.22.0006.01

LtAã-tE HzL �
1

z + 1

Inverse Laplace transforms

01.03.22.0007.01

Lt
-1Aã-tE HpL � ∆Hp - 1L ΘHp - 1L

Mellin transforms

01.03.22.0008.01

MtAã-tE HzL � GHzL �; ReHzL > 0

Hankel transforms

01.03.22.0009.01

Ht;ΝAã-tE HzL �
2-Ν zΝ+

1

2 GJΝ + 3

2
N

GHΝ + 1L  2F1

Ν

2
+

3

4
,

Ν

2
+

5

4
; Ν + 1; -z2 �; z > 0 í ReHΝL > -

3

2

Summation
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Infinite summation

01.03.23.0001.01

â
k=1

¥

ã-k z �
1

ãz - 1
�; ReHzL > 0

01.03.23.0002.01

â
k=1

¥ H-1Lk-1 ã-k z �
1

ãz + 1
�; ReHzL > 0

01.03.23.0003.01

â
k=1

¥

ã-H2 k-1L z �
ãz

ã2 z - 1
�; ReHzL > 0

01.03.23.0004.01

â
k=1

¥ H-1Lk-1 ã-H2 k-1L z �
ãz

1 + ã2 z
�; ReHzL > 0

01.03.23.0005.01

â
k=1

¥ ãk z

k
� -logH1 - ãzL �; ReHzL < 0

01.03.23.0006.01

â
k=1

¥ H-1Lk-1 ãk z

k
� logH1 + ãzL �; ReHzL £ 0

01.03.23.0007.01

â
k=0

¥

zk ãk w �
1

1 - ãw z
�; logH z¤L + ReHwL < 0

01.03.23.0008.01

â
k=0

¥ ãk z

k !
� ããz

01.03.23.0009.01

â
k=0

¥ zk ãk x

k !
� ããx z

01.03.23.0010.01

â
k=1

¥ ãk w

k2
� Li2HãwL �; ReHwL £ 0

01.03.23.0011.01

â
k=1

¥ H-1Lk-1 ãk w

k2
� -Li2H-ãwL �; ReHwL £ 0

01.03.23.0012.01

â
k=1

¥ ãk w

a2 + k2
� -

ä ãw

2 a
 HFHãw, 1, 1 - ä aL - FHãw, 1, 1 + ä aLL �; ReHwL £ 0
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01.03.23.0013.01

â
k=1

¥ H-1Lk ãk w

a2 + k2
�

ä ãw

2 a
HFH-ãw, 1, 1 - ä aL - FH-ãw, 1, 1 + ä aLL �; ReHwL £ 0

01.03.23.0014.01

â
k=1

¥

ã-k2 w �
1

2
HJ3H0, ã-wL - 1L �; ReHwL > 0

01.03.23.0015.01

â
k=1

¥ H-1Lk-1 ã-k2 w �
1

2
H1 - J4H0, ã-wLL �; ReHwL > 0

01.03.23.0016.01

â
k=1

¥

ã-H2 k-1L2 w �
1

2
J2I0, ã-4 wM �; ReHwL > 0

01.03.23.0017.01

â
k=1

¥ k

ã2 k Π - 1
�

1

24
-

1

8 Π

Operations

Limit operation

01.03.25.0001.01

lim
z®¥

za ã-z � 0

01.03.25.0002.01

lim
z®¥

logHzL ã-z � 0

01.03.25.0003.01

lim
z®¥

z! ã-z � ¥

Representations through more general functions

Through hypergeometric functions

Involving pFq

01.03.26.0001.01

ãz � 0F0H; ; zL
Involving 1F1

01.03.26.0002.01

ãz � 1F1Ha; a; zL
01.03.26.0003.01

ãz � â
k=0

n zk

k !
+

zn+1

Hn + 1L !
1F1H1; n + 2; zL �; n Î N
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Through Meijer G

Classical cases for the direct function itself

01.03.26.0004.01

ãz � G0,1
1,0H-z È 0L

01.03.26.0101.01

ãz � Π G1,2
1,0 z

1

2

0, 1

2

01.03.26.0007.01

ã-z � 1 - G1,2
1,1 z

1

1, 0

01.03.26.0008.01

ã- z �
1

Π
 G0,2

2,0K z

4
Ì 0, 1

2
O

01.03.26.0115.01

ã z � 2 Π3�2 G2,4
2,0

z

4

1

4
, 3

4

0, 1

2
, 1

4
, 3

4

01.03.26.0102.01

ã- z
3

�
3

2 Π
G0,3

3,0K z

27
Ì 0, 1

3
, 2

3
O

01.03.26.0116.01

ã z
3

� 2 3 Π2 G3,6
3,0

z

27

1

6
, 1

2
, 5

6

0, 1

3
, 2

3
, 1

6
, 1

2
, 5

6

01.03.26.0103.01

ã- z
4

�
1

2 Π3�2  G0,4
4,0

z

256
0, 1

4
, 1

2
, 3

4

01.03.26.0117.01

ã z
4

� 4 2 Π5�2 G4,8
4,0

z

256

1

8
, 3

8
, 5

8
, 7

8

0, 1

4
, 1

2
, 3

4
, 1

8
, 3

8
, 5

8
, 7

8

01.03.26.0104.01

ã-z1�n
� n H2 ΠL 1-n

2 G0,n
n,0

z

nn
0, 1

n
, 2

n
, ¼, n-1

n
�; n Î N+

01.03.26.0118.01

ãz1�n � 2
n-1

2 n Π
n+1

2 Gn,2 n
n,0

z

nn

1

2 n
, 3

2 n
, 5

2 n
, ¼, 2 n-1

2 n

0, 1

n
, 2

n
, ¼, n-1

n
, 1

2 n
, 3

2 n
, 5

2 n
, ¼, 2 n-1

2 n

�; n Î N+

Classical cases for the direct function itself minus parts of its series expansion 
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01.03.26.0005.01

ãz - â
k=0

n-1 zk

k !
� H-1Ln G1,2

1,1 -z
n

n, 0
�; n Î N

01.03.26.0006.01

ãz - â
k=0

n-1 zk

k !
� Π H-1Ln G2,3

1,1 z
n, 1

2

n, 0, 1

2

�; n Î N

Classical cases involving sin

01.03.26.0105.01

ã
-

z
3

3 sinK z
3 O �

1

2
3 G0,3

2,0
8 z

81 3

1

3
, 2

3
, 0

01.03.26.0119.01

ã- z
4

sinJ z
4 N �

1

2 Π
 G0,4

3,0
z

64

1

4
, 1

2
, 3

4
, 0

01.03.26.0106.01

ã- 3 z
6

sinK z
6 O �

3

4 Π3�2 G0,6
5,0

z

729

1

6
, 1

3
, 1

2
, 2

3
, 5

6
, 0

Classical cases involving cos

01.03.26.0107.01

ã
-

z
3

3 cosK z
3 O �

1

2
3 G1,4

3,0
8 z

81 3

1

2

0, 1

3
, 2

3
, 1

2

01.03.26.0120.01

ã- z
4

cosJ z
4 N �

1

2 Π
 G0,4

3,0
z

64
0, 1

4
, 3

4
, 1

2

01.03.26.0108.01

ã- 3 z
6

cosK z
6 O �

3

4 Π3�2 G0,6
5,0

z

729
0, 1

6
, 1

3
, 2

3
, 5

6
, 1

2

Classical cases involving sinh

01.03.26.0109.01

ã-z sinhHzL �
1

2
G1,2

1,1 2 z
1

1, 0

01.03.26.0110.01

ãz sinhHzL � -
Π

2
 G2,3

1,1 2 z
1, 1

2

1, 0, 1

2

Classical cases involving cosh

01.03.26.0009.01

ã-z cosh HzL � G0,1
1,0H2 z È 0L +

1

2
G1,2

1,1 2 z
1

1, 0
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01.03.26.0111.01

ãz coshHzL � Π G1,2
1,0 2 z

1

2

0, 1

2

+
1

2
Π G2,3

1,1 2 z
1, 1

2

1, 0, 1

2

Classical cases involving erf

01.03.26.0121.01

ãz2
erfHzL � -Π G2,3

1,1 z2

1

2
, 0

1

2
, 0, 0

�; -
Π

2
< argHzL £

Π

2

01.03.26.0122.01

ãz erfI z N � -Π G2,3
1,1 z

1

2
, 0

1

2
, 0, 0

Classical cases involving erfc

01.03.26.0123.01

ãz2
erfc HzL �

1

Π
 G1,2

2,1 z2

1

2

0, 1

2

�; -
Π

2
< argHzL £

Π

2

01.03.26.0010.01

ãz erfc I z N �
1

Π
 G1,2

2,1 z

1

2

0, 1

2

Classical cases involving erfi

01.03.26.0124.01

ã-z2
erfiHzL � G1,2

1,1 z2

1

2

1

2
, 0

�; -
Π

2
< argHzL £

Π

2

01.03.26.0011.01

ã-z erfi I z N � G1,2
1,1 z

1

2

1

2
, 0

Classical cases involving Ei

01.03.26.0012.01

ã-z Ei HzL � -
1

2
ã-z log 

1

z
+ 2 log H-zL - log HzL - G1,2

2,1 -z
0

0, 0

01.03.26.0125.01

ã-z EiHzL � -
1

2
ã-z log

1

z
+ logHzL - Π G2,3

2,1 z
0, 1

2

0, 0, 1

2

01.03.26.0013.01

ã-z Ei HzL � -Π G2,3
2,1 z

0, 1

2

0, 0, 1

2

�; z Ï H-¥, 0L
Classical cases involving exponential integral E
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01.03.26.0014.01

ãz EΝHzL �
1

G HΝL  G1,2
2,1 z

0

0, Ν - 1

Classical cases involving incomplete gamma functions ||| Classical cases involving incomplete gamma 
functions

01.03.26.0015.01

ãz G Ha, zL �
1

G H1 - aL  G1,2
2,1 z

a

0, a

01.03.26.0016.01

ã-z G Ha, -zL + ãz G Ha, zL �
1

Π G H1 - aL  G2,4
3,2 -

z2

4

a

2
, a+1

2

a

2
, a+1

2
, 0, 1

2

01.03.26.0017.01

ã-z G Ha, -zL - ãz G Ha, zL � -
-z2

Π G H1 - aL z
 G2,4

3,2 -
z2

4

a

2
, a+1

2

a

2
, a+1

2
, 1

2
, 0

01.03.26.0018.01

ã
Π ä a

2
-z G Ha, -zL + ã-

Π ä a

2
+z G Ha, zL �

1

Π G H1 - aL  G1,3
3,1 -

z2

4

a

2

0, 1

2
, a

2

�; 0 < argHzL £ Π

01.03.26.0019.01

ã
Π ä a

2
-z G Ha, -zL - ã-

Π ä a

2
+z G Ha, zL �

ä

Π G H1 - aL  G1,3
3,1 -

z2

4

a+1

2

0, 1

2
, a+1

2

�; 0 < argHzL £ Π

01.03.26.0020.01

ãz G Ha, 0, zL � -Π csc HΠ aL G HaL G2,3
1,1 z

a, 0

a, 0, 0

01.03.26.0021.01

ãz G Ha, 0, zL � za G HaL G1,2
1,1 -z

0

0, -a

Classical cases involving regularized incomplete gamma functions Q

01.03.26.0022.01

ãz QHa, zL �
sin HΠ aL

Π
 G1,2

2,1 z
a

0, a

01.03.26.0023.01

ã-z QHa, -zL + ãz QHa, zL �
sin HΠ aL

Π3�2  G2,4
3,2 -

z2

4

a+1

2
, a

2

a+1

2
, a

2
, 0, 1

2

01.03.26.0024.01

ã-z QHa, -zL - ãz QHa, zL � -
sin HΠ aL -z2

Π3�2 z
 G2,4

3,2 -
z2

4

a+1

2
, a

2

a+1

2
, a

2
, 1

2
, 0
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01.03.26.0025.01

ã
Π ä a

2
-z QHa, -zL + ã-

Π ä a

2
+z QHa, zL �

sin HΠ aL
Π3�2  G1,3

3,1 -
z2

4

a

2

0, 1

2
, a

2

�; 0 < argHzL £ Π

01.03.26.0026.01

ã
Π ä a

2
-z QHa, -zL - ã-

Π ä a

2
+z QHa, zL �

ä sin HΠ aL
Π3�2  G1,3

3,1 -
z2

4

a+1

2

0, 1

2
, a+1

2

�; 0 < argHzL £ Π

01.03.26.0027.01

ãz QHa, 0, zL � -Π csc HΠ aL G2,3
1,1 z

a, 0

a, 0, 0

01.03.26.0028.01

ãz QHa, 0, zL � za G1,2
1,1 -z

0

0, -a

Classical cases involving Ai

01.03.26.0029.01

ã-z Ai 
3

2

2�3
z2�3 �

1

22�3 3
6

Π

 G1,2
2,0 2 z

5

6

0, 2

3

01.03.26.0030.01

ãz Ai 
3

2

2�3
z2�3 �

1

2 22�3 3
6

Π3�2  G1,2
2,1 2 z

5

6

0, 2

3

01.03.26.0126.01

ã
-

1

3
I2 z3�2M

AiHzL �
1

22�3 3
6

Π

 G1,2
2,0

4 z3�2
3

5

6

0, 2

3

�; -
2 Π

3
< argHzL £

2 Π

3

01.03.26.0127.01

ã
2 z3�2

3 AiHzL �
1

2 22�3 3
6

Π3�2  G1,2
2,1

4 z3�2
3

5

6

0, 2

3

�; -
2 Π

3
< argHzL £

2 Π

3

Classical cases involving Ai¢

01.03.26.0031.01

ã-z Ai¢ 
3

2

2�3
z2�3 � -

3
6

2 2
3

Π

G1,2
2,0 2 z

7

6

0, 4

3

01.03.26.0032.01

ãz Ai¢ 
3

2

2�3
z2�3 �

3
6

4 2
3

Π3�2  G1,2
2,1 2 z

7

6

0, 4

3

01.03.26.0128.01

ã
-

1

3
I2 z3�2M

Ai¢HzL � -
3

6

2 2
3

Π

 G1,2
2,0

4 z3�2
3

7

6

0, 4

3

�; -
2 Π

3
< argHzL £

2 Π

3
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01.03.26.0129.01

ã
2 z3�2

3 Ai¢HzL �
3

6

4 2
3

Π3�2  G1,2
2,1

4 z3�2
3

7

6

0, 4

3

�; -
2 Π

3
< argHzL £

2 Π

3

Classical cases involving Bi

01.03.26.0033.01

ã-z Bi 
3

2

2�3
z2�3 �

1

22�3 3
6

Π

 G2,3
2,1 2 z

5

6
, 1

3

0, 2

3
, 1

3

01.03.26.0034.01

ãz Bi 
3

2

2�3
z2�3 �

2
3

Π

3
6

G2,3
2,0 2 z

1

3
, 5

6

0, 2

3
, 1

3

01.03.26.0130.01

ã
-

1

3
I2 z3�2M

BiHzL �
1

22�3 3
6

Π

 G2,3
2,1

4 z3�2
3

5

6
, 1

3

0, 2

3
, 1

3

�; -
2 Π

3
< argHzL £

2 Π

3

01.03.26.0131.01

ã
2 z3�2

3 BiHzL �
2

3
Π

3
6

 G2,3
2,0

4 z3�2
3

1

3
, 5

6

0, 2

3
, 1

3

�; -
2 Π

3
< argHzL £

2 Π

3

Classical cases involving Bi¢

01.03.26.0035.01

ã-z Bi¢ 
3

2

2�3
z2�3 �

3
6

2 2
3

Π

 G2,3
2,1 2 z

7

6
, - 1

3

0, 4

3
, - 1

3

01.03.26.0036.01

ãz Bi¢ 
3

2

2�3
z2�3 � -

3
6

Π

2
3

 G2,3
2,0 2 z

- 1

3
, 7

6

0, 4

3
, - 1

3

01.03.26.0132.01

ã
-

1

3
I2 z3�2M

Bi¢HzL �
3

6

2 2
3

Π

 G2,3
2,1

4 z3�2
3

7

6
, - 1

3

0, 4

3
, - 1

3

�; -
2 Π

3
< argHzL £

2 Π

3

01.03.26.0133.01

ã
2 z3�2

3 Bi¢HzL � -
3

6
Π

2
3

 G2,3
2,0

4 z3�2
3

- 1

3
, 7

6

0, 4

3
, - 1

3

�; -
2 Π

3
< argHzL £

2 Π

3

Classical cases involving Bessel I

01.03.26.0037.01

ã-z IΝ HzL �
1

Π
 G1,2

1,1 2 z
1

2

Ν, -Ν
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01.03.26.0038.01

ãz IΝ HzL � - Π csc HΠ ΝL G2,3
1,1 2 z

1

2
, 0

Ν, -Ν, 0

Classical cases involving Bessel K

01.03.26.0039.01

ã-z KΝ HzL � Π G1,2
2,0 2 z

1

2

-Ν, Ν

01.03.26.0040.01

ãz KΝ HzL �
cos HΠ ΝL

Π
G1,2

2,1 2 z
1

2

-Ν, Ν

Classical cases involving parabolic cylinder function D

01.03.26.0134.01

ãz DΝI2 z N �
2-

Ν

2
-1

Π GH-ΝL  G1,2
2,1 2 z

Ν

2
+ 1

0, 1

2

01.03.26.0135.01

ãz DΝI- 2 z N �
2

1-Ν

2 Π3�2
GH-ΝL  G3,4

2,1 2 z

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

01.03.26.0136.01

ã-z DΝI2 z N � 2Ν�2 G1,2
2,0 2 z

1-Ν

2

0, 1

2

01.03.26.0137.01

ã-z DΝI-2 z N � 2Ν�2 G2,3
2,1 2 z

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0138.01

ãz JDΝI2 z N + DΝI-2 z NN �
2

1-Ν

2 Π3�2
GH-ΝL  G2,3

1,1 2 z

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

01.03.26.0139.01

ãz JDΝI2 z N - DΝI-2 z NN �
2

1-Ν

2 Π3�2
GH-ΝL  G2,3

1,1 2 z

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

01.03.26.0140.01

ã-z JDΝI2 z N + DΝI-2 z NN � 2
Ν

2
+1 cos

Π Ν

2
G1,2

1,1 2 z

1-Ν

2

0, 1

2

01.03.26.0141.01

ã-z JDΝI2 z N - DΝI-2 z NN � 2
Ν

2
+1 sin

Π Ν

2
G1,2

1,1 2 z

1-Ν

2

1

2
, 0
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01.03.26.0142.01

ãz2
DΝH2 zL �

2-
Ν

2
-1

Π GH-ΝL  G1,2
2,1 2 z2

Ν

2
+ 1

0, 1

2

�; -
Π

2
< argHzL £

Π

2

01.03.26.0143.01

ã-z2
DΝH2 zL � 2Ν�2 G1,2

2,0 2 z2

1-Ν

2

0, 1

2

�; -
Π

2
< argHzL £

Π

2

Classical cases involving Hermite H

01.03.26.0041.01

ã-z HΝ I z N � 2Ν G1,2
2,0 z

1-Ν

2

0, 1

2

01.03.26.0144.01

ã-z HΝI- z N � 2Ν G2,3
2,1 z

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0145.01

ã-z JHΝI- z N + HΝI z NN � 2Ν+1 cos
Π Ν

2
G1,2

1,1 z

1-Ν

2

0, 1

2

01.03.26.0146.01

ã-z JHΝI z N - HΝI- z NN � 2Ν+1 sin
Π Ν

2
G1,2

1,1 z

1-Ν

2

1

2
, 0

01.03.26.0147.01

ã-z2
HΝ HzL � 2Ν G1,2

2,0 z2

1-Ν

2

0, 1

2

�; -
Π

2
< argHzL £

Π

2

Classical cases involving cosh and Hermite H

01.03.26.0148.01

ã-z coshHzL HΝI 2 z N � 2Ν-1 G1,2
2,0 z

1-Ν

2

0, 1

2

+
1

4 Π GH-ΝL  G1,2
2,1 z

Ν

2
+ 1

0, 1

2

01.03.26.0149.01

ã-z coshHzL HΝI- 2 z N � 2Ν-1 G2,3
2,1 2 z

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

+
Π3�2

2 GH-ΝL  G3,4
2,1 2 z

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

01.03.26.0150.01

ã-z coshHzL JHΝI- 2 z N + HΝI 2 z NN � 2Ν cos
Π Ν

2
G1,2

1,1 2 z

1-Ν

2

0, 1

2

+
Π3�2

2 GH-ΝL G2,3
1,1 2 z

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

01.03.26.0151.01

ã-z coshHzL JHΝI 2 z N - HΝI- 2 z NN �
Π3�2

2 GH-ΝL G2,3
1,1 2 z

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

+ 2Ν sin
Π Ν

2
 G1,2

1,1 2 z

1-Ν

2

1

2
, 0
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01.03.26.0152.01

ã-z2
coshIz2M HΝI 2  zN � 2Ν-1 G1,2

2,0 2 z2

1-Ν

2

0, 1

2

+
1

4 Π GH-ΝL  G1,2
2,1 2 z2

Ν

2
+ 1

0, 1

2

�; -
Π

2
< argHzL £

Π

2

01.03.26.0153.01

ã-z2
coshIz2M HΝI- 2  zN � 2Ν-1 G2,3

2,1 2 z2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

+
Π3�2

2  GH-ΝL  G3,4
2,1 2 z2

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

�; -
Π

2
< argHzL £

Π

2

01.03.26.0154.01

ã-z2
 coshIz2M JHΝI- 2  zN + HΝI 2  zNN � 2Ν cos

Π Ν

2
G1,2

1,1 2 z2

1-Ν

2

0, 1

2

+
Π3�2

2 GH-ΝL G2,3
1,1 z2

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

�; -
Π

2
< argHzL £

Π

2

01.03.26.0155.01

ã-z2
coshIz2M JHΝI 2  zN - HΝI- 2  zNN �

Π3�2
2 GH-ΝL G2,3

1,1 z2

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

+ 2Ν G1,2
1,1 2 z2

1-Ν

2

1

2
, 0

sin
Π Ν

2
�; -

Π

2
< argHzL £

Π

2

Classical cases involving sinh and Hermite H

01.03.26.0156.01

ã-z sinhHzL HΝI 2 z N �
1

4 Π GH-ΝL  G1,2
2,1 z

Ν

2
+ 1

0, 1

2

- 2Ν-1 G1,2
2,0 2 z

1-Ν

2

0, 1

2

01.03.26.0157.01

ã-z sinhHzL HΝI- 2 z N �
Π3�2

2 GH-ΝL  G3,4
2,1 2 z

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

- 2Ν-1 G2,3
2,1 2 z

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0158.01

ã-z sinhHzL JHΝI- 2 z N + HΝI 2 z NN �
Π3�2

2 GH-ΝL G2,3
1,1 2 z

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

- 2Ν cos
Π Ν

2
G1,2

1,1 2 z

1-Ν

2

0, 1

2

01.03.26.0159.01

ã-z sinhHzL JHΝI 2 z N - HΝI- 2 z NN �
Π3�2

2 GH-ΝL G2,3
1,1 2 z

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

- 2Ν sin
Π Ν

2
G1,2

1,1 2 z

1-Ν

2

1

2
, 0

01.03.26.0160.01

ã-z2
sinhIz2M HΝI 2  zN �

1

4 Π GH-ΝL  G1,2
2,1 2 z2

Ν

2
+ 1

0, 1

2

- 2Ν-1 G1,2
2,0 2 z2

1-Ν

2

0, 1

2

�; -
Π

2
< argHzL £

Π

2

01.03.26.0161.01

ã-z2
sinhIz2M HΝI- 2  zN �

Π3�2
2 GH-ΝL G3,4

2,1 2 z2

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

- 2Ν-1 G2,3
2,1 2 z2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

�; -
Π

2
< argHzL £

Π

2

01.03.26.0162.01

ã-z2
sinhIz2M JHΝI- 2  zN + HΝI 2  zNN �

Π3�2
2 GH-ΝL G2,3

1,1 2 z2

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

- 2Ν cos
Π Ν

2
G1,2

1,1 2 z2

1-Ν

2

0, 1

2

�; -
Π

2
< argHzL £

Π

2
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01.03.26.0163.01

ã-z2
sinhIz2M JHΝI 2  zN - HΝI- 2  zNN �

Π3�2
2 GH-ΝL G2,3

1,1 2 z2

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

- 2Ν sin
Π Ν

2
G1,2

1,1 2 z2

1-Ν

2

1

2
, 0

�; -
Π

2
< argHzL £

Π

2

Classical cases involving products of Hermite H

01.03.26.0164.01

ã- z H-Ν-1J z
4 N HΝJ z

4 N �
1

23�2 Π
 G2,4

4,0
z

4

1-Ν

2
, Ν

2
+ 1

0, 1

4
, 1

2
, 3

4

Classical cases involving parabolic cylinder D and Hermite H

01.03.26.0165.01

ã-z2
DΝHä 2 zL HΝI 2 zN �

2
Ν-3

2

Π GH-ΝL G2,4
4,1 -z4

Ν

2
+ 1, 1-Ν

2

0, 1

4
, 1

2
, 3

4

�; -
Π

2
£ argHzL £ 0

01.03.26.0166.01

ã-z2
D-Ν-1H2 zL HΝI 2 zN �

2
Ν

2
-1

Π
G2,4

4,0 z4

1-Ν

2
, Ν

2
+ 1

0, 1

4
, 1

2
, 3

4

�; -
Π

4
£ argHzL £

Π

4

Classical cases involving Laguerre L

01.03.26.0042.01

ã-z LΝ HzL �
1

G HΝ + 1L  G1,2
1,1 z

-Ν

0, 0

01.03.26.0043.01

ã-z LΝ
Λ  HzL �

1

G HΝ + 1L  G1,2
1,1 z

-Ν - Λ

0, -Λ

Classical cases involving cosh and Laguerre  L

01.03.26.0167.01

ã-z coshHzL LΝH2 zL �
1

2
GHΝ + 1L G1,2

1,0 2 z
Ν + 1

0, 0
+

1

2 GHΝ + 1L  G1,2
1,1 2 z

-Ν

0, 0

01.03.26.0168.01

ã-z coshHzL LΝ
ΛH2 zL �

1

2
GHΛ + Ν + 1L G1,2

1,0 2 z
Ν + 1

0, -Λ
+

1

2 GHΝ + 1L  G1,2
1,1 2 z

-Λ - Ν

0, -Λ

Classical cases involving sinh and Laguerre  L

01.03.26.0169.01

ã-z sinhHzL LΝH2 zL �
1

2
GHΝ + 1L G1,2

1,0 2 z
Ν + 1

0, 0
-

1

2 GHΝ + 1L  G1,2
1,1 2 z

-Ν

0, 0

01.03.26.0170.01

ã-z sinhHzL LΝ
ΛH2 zL �

1

2
GHΛ + Ν + 1L G1,2

1,0 2 z
Ν + 1

0, -Λ
-

1

2 GHΝ + 1L  G1,2
1,1 2 z

-Λ - Ν

0, -Λ

Classical cases involving products of Laguerre L

http://functions.wolfram.com 176



01.03.26.0171.01

ã-z L-Ν-1HzL LΝHzL � - Π sinHΠ ΝL G3,5
1,2

z2

4

Ν + 1, -Λ - Ν, 1

2

0, 0, 0, 1

2
, 1

2

01.03.26.0172.01

ã-z L-Λ-Ν-1
Λ HzL LΝ

ΛHzL � -
2-Λ Π GH-ΝL sinHΠ ΝL

GH-Λ - ΝL G3,5
1,2

z2

4

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1-Λ

2
, -Λ, 1

2

Classical cases involving 0F1

01.03.26.0044.01

ã-z
0F1 ; b;

z2

4
�

4b-1 G HbL
Π

G1,2
1,1 2 z

3

2
- b

0, 2 - 2 b

01.03.26.0045.01

ãz
0F1 ; b;

z2

4
� 4b-1 Π csc Hb ΠL G HbL G2,3

1,1 2 z
3

2
- b, 1 - b

0, 2 - 2 b, 1 - b

01.03.26.0173.01

ã-2 z
0F1H; b; zL �

4b-1 GHbL
Π

 G1,2
1,1 4 z

3

2
- b

0, 2 - 2 b

01.03.26.0174.01

ã2 z
0F1H; b; zL � 4b-1 Π cscHb ΠL GHbL G2,3

1,1 4 z
3

2
- b, 1 - b

0, 2 - 2 b, 1 - b

Classical cases involving 0F
�

1

01.03.26.0046.01

ã-z
0F

�
1 ; b;

z2

4
�

4b-1

Π
G1,2

1,1 2 z
3

2
- b

0, 2 - 2 b

01.03.26.0047.01

ãz
0F

�
1 ; b;

z2

4
� 4b-1 Π csc Hb ΠL G2,3

1,1 2 z
3

2
- b, 1 - b

0, 2 - 2 b, 1 - b

01.03.26.0175.01

ã-2 z
0F

�
1H; b; zL �

4b-1

Π
 G1,2

1,1 4 z
3

2
- b

0, 2 - 2 b

01.03.26.0176.01

ã2 z
0F

�
1H; b; zL � 4b-1 Π cscHb ΠL G2,3

1,1 4 z
3

2
- b, 1 - b

0, 2 - 2 b, 1 - b

Classical cases involving 1F1

01.03.26.0048.01

ã-z
1F1Ha; b; zL �

G HbL
G Hb - aL G1,2

1,1 z
a - b + 1

0, 1 - b

Classical cases involving cosh and  1F1
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01.03.26.0177.01

ã-z coshHzL 1F1Ha; b; 2 zL �
Π GHbL
2 GHaL G2,3

1,1 2 z
1 - a, 1

2

0, 1 - b, 1

2

+
GHbL

2 GHb - aL  G1,2
1,1 2 z

a - b + 1

0, 1 - b

Classical cases involving sinh and  1F1

01.03.26.0178.01

ã-z sinhHzL 1F1Ha; b; 2 zL �
Π GHbL
2 GHaL G2,3

1,1 2 z
1 - a, 1

2

0, 1 - b, 1

2

-
GHbL

2 GHb - aL  G1,2
1,1 2 z

a - b + 1

0, 1 - b

Classical cases involving products of 1F1

01.03.26.0049.01

ã-z
1F1Ha; b; zL 1F1Hb - a; b; zL �

21-b Π G HbL2

G HaL G Hb - aL G2,4
1,2 -

z2

4

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

01.03.26.0050.01

ã-z
1F1Ha; b; zL 1F1Hb - a; b; zL �

21-b Π3�2 G HbL2

G HaL G Hb - aL G3,5
1,2

z2

4

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0051.01

ã-z
1F1Ha; 2 a; zL 1F1Hc; 2 c; zL �

2a+c-1

Π
G a +

1

2
G c +

1

2
 G2,4

1,2 -
z2

4

1 - a+c

2
, 1-a-c

2

0, 1 - a - c, 1

2
- c, 1

2
- a

01.03.26.0052.01

ã-z
1F1Ha; 2 a; zL 1F1Hc; 2 c; zL � 2a+c-1 Π G a +

1

2
G c +

1

2
G3,5

1,2
z2

4

1 - a+c

2
, 1-a-c

2
, 1

2

0, 1 - a - c, 1

2
- c, 1

2
- a, 1

2

Classical cases involving 1F
�

1

01.03.26.0179.01

ã-z
1F

�
1Ha; b; zL �

1

GHb - aL  G1,2
1,1 z

a - b + 1

0, 1 - b

Classical cases involving 1F1 and  1F
�

1

01.03.26.0053.01

ã-z
1F1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π G HbL
G HaL G Hb - aL G2,4

1,2 -
z2

4

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

01.03.26.0054.01

ã-z
1F1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π3�2 G HbL
G HaL G Hb - aL G3,5

1,2
z2

4

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0055.01

ã-z
1F1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2a-c G Ja + 1

2
N

G HcL  G2,4
1,2 -

z2

4

1 - a+c

2
, 1-a-c

2

0, 1 - a - c, 1

2
- c, 1

2
- a
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01.03.26.0056.01

ã-z
1F1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2a-c Π G Ja + 1

2
N

G HcL G3,5
1,2

z2

4

1 - a+c

2
, 1-a-c

2
, 1

2

0, 1 - a - c, 1

2
- c, 1

2
- a, 1

2

Classical cases involving 1F1 and  hypergeometric U

01.03.26.0112.01

ã- z
1F1Ia; b; z N UIb - a, b, z N �

2-b GHb
Π GHb - aL G2,4

3,1
z

4

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 0, 1 - b

01.03.26.0057.01

ã-z
1F1Ha; b; zL UHb - a, b, zL �

2-b G HbL
Π G Hb - aL  G2,4

3,1
z2

4

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 0, 1 - b

�; -
Π

2
< argHzL £

Π

2

Classical cases involving 1F
�

1

01.03.26.0058.01

ã-z
1F

�
1Ha; b; zL �

1

G Hb - aL  G1,2
1,1 z

a - b + 1

0, 1 - b

Classical cases involving cosh and  1F
�

1

01.03.26.0180.01

ã-z coshHzL 1F
�

1Ha; b; 2 zL �
Π

2 GHaL G2,3
1,1 2 z

1 - a, 1

2

0, 1 - b, 1

2

+
1

2 GHb - aL  G1,2
1,1 2 z

a - b + 1

0, 1 - b

Classical cases involving sinh and  1F
�

1

01.03.26.0181.01

ã-z sinhHzL 1F
�

1Ha; b; 2 zL �
Π

2 GHaL G2,3
1,1 2 z

1 - a, 1

2

0, 1 - b, 1

2

-
1

2 GHb - aL  G1,2
1,1 2 z

a - b + 1

0, 1 - b

Classical cases involving products of 1F
�

1

01.03.26.0059.01

ã-z
1F

�
1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π

G HaL G Hb - aL G2,4
1,2 -

z2

4

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

01.03.26.0060.01

ã-z
1F

�
1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π3�2
G HaL G Hb - aL G3,5

1,2
z2

4

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0061.01

ã-z
1F

�
1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

21-a-c Π

G HaL G HcL  G2,4
1,2 -

z2

4

1 - a+c

2
, 1-a-c

2

0, 1 - a - c, 1

2
- c, 1

2
- a

01.03.26.0062.01

ã-z
1F

�
1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

21-a-c Π3�2
G HaL G HcL G3,5

1,2
z2

4

1 - a+c

2
, 1-a-c

2
, 1

2

0, 1 - a - c, 1

2
- c, 1

2
- a, 1

2
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Classical cases involving hypergeometric U

01.03.26.0063.01

ã-z UHa, b, zL � G1,2
2,0 z

a - b + 1

0, 1 - b

Classical cases involving cosh and hypergeometric  U

01.03.26.0182.01

ã-z coshHzL UHa, b, 2 zL �
1

2 GHaL GHa - b + 1L  G1,2
2,1 2 z

1 - a

0, 1 - b
+

1

2
G1,2

2,0 2 z
a - b + 1

0, 1 - b

Classical cases involving sinh and hypergeometric  U

01.03.26.0183.01

ã-z sinhHzL UHa, b, 2 zL �
1

2 GHaL GHa - b + 1L  G1,2
2,1 2 z

1 - a

0, 1 - b
-

1

2
G1,2

2,0 2 z
a - b + 1

0, 1 - b

Classical cases involving products of hypergeometric U

01.03.26.0064.01

ã-z UHa, b, zL UHb - a, b, zL �
2-b

Π
 G2,4

4,0
z2

4

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 1 - b, 0

Classical cases involving 1F
�

1 and hypergeometric U

01.03.26.0113.01

ã- z
1F

�
1Ia; b; z N UIb - a, b, z N �

2-b

Π GHb - aL G2,4
3,1

z

4

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 0, 1 - b

01.03.26.0065.01

ã-z
1F

�
1Hb - a; b; zL UHa, b, zL �

2-b

Π G HaL G2,4
3,1

z2

4

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

Classical cases involving 1F1 and Laguerre  L

01.03.26.0184.01

ã-z
1F1HΝ + 1; 1; zL LΝHzL � - Π sinHΠ ΝL G3,5

1,2
z2

4

Ν + 1, -Ν, 1

2

0, 0, 0, 1

2
, 1

2

01.03.26.0185.01

ã-z
1F1HΛ + Ν + 1; Λ + 1; zL LΝ

ΛHzL � -2-Λ Π GHΛ + 1L sinHΠ ΝL G3,5
1,2

z2

4

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1

2
- Λ

2
, -Λ, 1

2

Classical cases involving 1F
�

1 and Laguerre  L

01.03.26.0186.01

ã-z
1F

�
1HΝ + 1; 1; zL LΝHzL � - Π sinHΠ ΝL G3,5

1,2
z2

4

Ν + 1, -Ν, 1

2

0, 0, 0, 1

2
, 1

2
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01.03.26.0187.01

ã-z
1F

�
1HΛ + Ν + 1; Λ + 1; zL LΝ

ΛHzL � -2-Λ Π sinHΠ ΝL G3,5
1,2

z2

4

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1

2
- Λ

2
, -Λ, 1

2

Classical cases involving hypergeometric U and Laguerre  L

01.03.26.0188.01

ã-z UHΝ + 1, 1, zL LΝHzL �
1

2 Π GHΝ + 1L  G2,4
3,1

z2

4

-Ν, Ν + 1

0, 0, 1

2
, 0

�; -
Π

2
< argHzL £

Π

2

01.03.26.0189.01

ã-z UHΛ + Ν + 1, Λ + 1, zL LΝ
ΛHzL �

2-Λ-1

Π GHΝ + 1L G2,4
3,1

z

2
,

1

2

-Λ - Ν, Ν + 1

0, - Λ

2
, 1

2
- Λ

2
, -Λ

�; -
Π

2
< argHzL £

Π

2

Classical cases involving WhittakerM M

01.03.26.0190.01

ãz MΝ,ΜH2 zL �
Π GH2 Μ + 1L
GJΜ - Ν + 1

2
N G2,3

1,1 2 z
Ν + 1, Μ + 1

Μ + 1

2
, 1

2
- Μ, Μ + 1

01.03.26.0191.01

ãz MΝ,ΜH2 zL �
GH2 Μ + 1L H2 zLΜ+

1

2

GJΜ - Ν + 1

2
N  G1,2

1,1 -2 z
Ν - Μ + 1

2

0, -2 Μ

01.03.26.0192.01

ã-z MΝ,ΜH2 zL �
GH2 Μ + 1L

GJΜ + Ν + 1

2
N  G1,2

1,1 2 z
1 - Ν

Μ + 1

2
, 1

2
- Μ

Classical cases involving WhittakerW W

01.03.26.0193.01

ãz WΝ,ΜH2 zL �
1

GJ 1

2
- Μ - ΝN GJΜ - Ν + 1

2
N  G1,2

2,1 2 z
Ν + 1

Μ + 1

2
, 1

2
- Μ

01.03.26.0194.01

ã-z WΝ,ΜH2 zL � G1,2
2,0 2 z

1 - Ν

Μ + 1

2
, 1

2
- Μ

Generalized cases for the direct function itself

01.03.26.0066.01

ã-z �
1

Π
 G0,2

2,0
z

2
,

1

2
0, 1

2

Generalized cases involving cos

01.03.26.0067.01

ã-z cos HzL �
1

2 Π
 G0,4

3,0
z

2 2
,

1

4
0, 1

4
, 3

4
, 1

2
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01.03.26.0068.01

ã-z cos Iz 3 N �
3

2
G1,4

3,0
2 z

3
,

1

3

1

2

0, 1

3
, 2

3
, 1

2

01.03.26.0069.01

ã-z cos 
z

3
�

3

4 Π3�2  G0,6
5,0

z

3 3
,

1

6
0, 1

6
, 1

3
, 2

3
, 5

6
, 1

2

Generalized cases involving sin

01.03.26.0070.01

ã-z sin HzL �
1

2 Π
 G0,4

3,0
z

2 2
,

1

4

1

4
, 1

2
, 3

4
, 0

01.03.26.0071.01

ã-z sin Iz 3 N �
1

2
3 G0,3

2,0
2 z

3
,

1

3

1

3
, 2

3
, 0

01.03.26.0072.01

ã-z sin 
z

3
�

3

4 Π3�2 G0,6
5,0

z

3 3
,

1

6

1

6
, 1

3
, 1

2
, 2

3
, 5

6
, 0

Generalized cases involving erf

01.03.26.0195.01

ãz2
erfHzL � -Π G2,3

1,1 z,
1

2

1

2
, 0

1

2
, 0, 0

01.03.26.0114.01

ãz erfI z N � H1 + äL 2 Π G1,3
1,1 -

ä z

2
,

1

2

1

4

1

4
, 0, 1

2

- G1,2
1,1 z

1

2

1

2
, 0

�; -
Π

2
< argHzL £ Π

Generalized cases involving erfc

01.03.26.0073.01

ãz2
erfc HzL �

1

Π
 G1,2

2,1 z,
1

2

1

2

0, 1

2

Generalized cases involving erfi

01.03.26.0074.01

ã-z2
erfi HzL � G1,2

1,1 z,
1

2

1

2

1

2
, 0

Generalized cases involving incomplete gamma functions ||| Generalized cases involving incomplete gamma 
functions

01.03.26.0196.01

ã-z GHa, -zL - ãz GHa, zL �
1

Π GH1 - aL  G2,4
3,2

-z2

2
,

1

2

a

2
, a+1

2

a

2
, a+1

2
, 0, 1

2
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01.03.26.0197.01

ã-z GHa, -zL - ãz GHa, zL � -
-z2

Π GH1 - aL z
 G2,4

3,2
-z2

2
,

1

2

a

2
, a+1

2

a

2
, a+1

2
, 1

2
, 0

01.03.26.0198.01

ã
Π ä a

2
-z GHa, -zL + ã-

1

2
HΠ ä aL+z GHa, zL �

1

Π GH1 - aL  G1,3
3,1

-z2

2
,

1

2

a

2

0, 1

2
, a

2

�; 0 < argHzL £ Π

01.03.26.0199.01

ã
Π ä a

2
-z GHa, -zL - ã-

1

2
HΠ ä aL+z GHa, zL �

ä

Π GH1 - aL  G1,3
3,1

-z2

2
,

1

2

a+1

2

0, 1

2
, a+1

2

�; 0 < argHzL £ Π

Generalized cases involving regularized incomplete gamma functions Q

01.03.26.0200.01

ã-z QHa, -zL + ãz QHa, zL �
sinHa ΠL

Π3�2  G2,4
3,2

-z2

2
,

1

2

a

2
, a+1

2

a

2
, a+1

2
, 0, 1

2

01.03.26.0201.01

ã-z QHa, -zL - ãz QHa, zL �
z sinHa ΠL

Π3�2 -z2

 G2,4
3,2

-z2

2
,

1

2

a

2
, a+1

2

a

2
, a+1

2
, 1

2
, 0

01.03.26.0202.01

ã
Π ä a

2
-z QHa, -zL + ã-

1

2
HΠ ä aL+z QHa, zL �

sinHa ΠL
Π3�2  G1,3

3,1
-z2

2
,

1

2

a

2

0, 1

2
, a

2

�; 0 < argHzL £ Π

01.03.26.0203.01

ã
Π ä a

2
-z QHa, -zL - ã-

1

2
HΠ ä aL+z QHa, zL �

ä sinHa ΠL
Π3�2  G1,3

3,1
-z2

2
,

1

2

a+1

2

0, 1

2
, a+1

2

�; 0 < argHzL £ Π

Generalized cases involving Ai

01.03.26.0204.01

ã
-

1

3
I2 z3�2M

AiHzL �
1

22�3 3
6

Π

 G1,2
2,0

2 2
3

z

32�3 ,
2

3

5

6

0, 2

3

01.03.26.0205.01

ã
2 z3�2

3 AiHzL �
1

2 22�3 3
6

Π3�2  G1,2
2,1

2 2
3

z

32�3 ,
2

3

5

6

0, 2

3

Generalized cases involving Ai¢

01.03.26.0206.01

ã
-

1

3
I2 z3�2M

Ai¢HzL � -
3

6

2 2
3

Π

 G1,2
2,0

2 2
3

z

32�3 ,
2

3

7

6

0, 4

3

http://functions.wolfram.com 183



01.03.26.0207.01

ã
2 z3�2

3 Ai¢HzL �
3

6

4 2
3

Π3�2  G1,2
2,1

2 2
3

z

32�3 ,
2

3

7

6

0, 4

3

Generalized cases involving Bi

01.03.26.0208.01

ã
-

1

3
I2 z3�2M

BiHzL �
1

22�3 3
6

Π

 G2,3
2,1

2 2
3

z

32�3 ,
2

3

5

6
, 1

3

0, 2

3
, 1

3

01.03.26.0209.01

ã
2 z3�2

3 BiHzL �
2

3
Π

3
6

 G2,3
2,0

2 2
3

z

32�3 ,
2

3

1

3
, 5

6

0, 2

3
, 1

3

Generalized cases involving Bi¢

01.03.26.0210.01

ã
-

1

3
I2 z3�2M

Bi¢HzL �
3

6

2 2
3

Π

 G2,3
2,1

2 2
3

z

32�3 ,
2

3

7

6
, - 1

3

0, 4

3
, - 1

3

01.03.26.0211.01

ã
2 z3�2

3 Bi¢HzL � -
3

6
Π

2
3

 G2,3
2,0

2 2
3

z

32�3 ,
2

3

- 1

3
, 7

6

0, 4

3
, - 1

3

Generalized cases involving parabolic cylinder function D

01.03.26.0212.01

ãz2
DΝH2 zL �

2-
Ν

2
-1

Π GH-ΝL  G1,2
2,1 2 z,

1

2

Ν

2
+ 1

0, 1

2

01.03.26.0213.01

ã-z2
DΝH2 zL � 2Ν�2 G1,2

2,0 2  z,
1

2

1-Ν

2

0, 1

2

01.03.26.0214.01

ãz2
DΝH-2 zL �

2
1-Ν

2 Π3�2
GH-ΝL  G3,4

2,1 2  z,
1

2

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

01.03.26.0215.01

ã-z2
DΝH-2 zL � 2Ν�2 G2,3

2,1 2  z,
1

2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0216.01

ãz2 HDΝH2 zL + DΝH-2 zLL �
2

1-Ν

2 Π3�2
GH-ΝL  G2,3

1,1 2  z,
1

2

Ν

2
+ 1, 1

4

0, 1

2
, 1

4
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01.03.26.0217.01

ãz2 HDΝH2 zL - DΝH-2 zLL �
2

1-Ν

2 Π3�2
GH-ΝL  G2,3

1,1 2  z,
1

2

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

01.03.26.0218.01

ã-z2 HDΝH2 zL + DΝH-2 zLL � 2
Ν

2
+1 cos

Π Ν

2
G1,2

1,1 2  z,
1

2

1-Ν

2

0, 1

2

01.03.26.0219.01

ã-z2 HDΝH2 zL - DΝH-2 zLL � 2
Ν

2
+1 sin

Π Ν

2
G1,2

1,1 2  z,
1

2

1-Ν

2

1

2
, 0

Generalized cases involving Hermite H

01.03.26.0220.01

ã-z2
HΝHzL � 2Ν G1,2

2,0 z,
1

2

1-Ν

2

0, 1

2

01.03.26.0221.01

ã-z2
HΝH-zL � 2Ν G2,3

2,1 z,
1

2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0222.01

ã-z2 HHΝHzL + HΝH-zLL � 2Ν+1 cos
Π Ν

2
G1,2

1,1 z,
1

2

1-Ν

2

0, 1

2

01.03.26.0223.01

ã-z2 HHΝHzL - HΝH-zLL � 2Ν+1 sin
Π Ν

2
G1,2

1,1 z,
1

2

1-Ν

2

1

2
, 0

Generalized cases involving cosh and Hermite H

01.03.26.0224.01

ã-z2
coshIz2M HΝI 2  zN � 2Ν-1 G1,2

2,0 2  z,
1

2

1-Ν

2

0, 1

2

+
1

4 Π GH-ΝL  G1,2
2,1 2  z,

1

2

Ν

2
+ 1

0, 1

2

01.03.26.0225.01

ã-z2
coshIz2M HΝI- 2  zN � 2Ν-1 G2,3

2,1 2  z,
1

2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

+
Π3�2

2 GH-ΝL  G3,4
2,1 2  z,

1

2

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

01.03.26.0226.01

ã-z2
coshIz2M JHΝI 2  zN + HΝI- 2  zNN � 2Ν cos

Π Ν

2
G1,2

1,1 2  z,
1

2

1-Ν

2

0, 1

2

+
Π3�2

2 GH-ΝL  G2,3
1,1 2  z,

1

2

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

01.03.26.0227.01

ã-z2
coshIz2M JHΝI 2  zN - HΝI- 2  zNN �

Π3�2
2 GH-ΝL  G2,3

1,1 2  z,
1

2

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

+ 2Ν sin
Π Ν

2
 G1,2

1,1 2  z,
1

2

1-Ν

2

1

2
, 0

http://functions.wolfram.com 185



Generalized cases involving sinh and Hermite H

01.03.26.0228.01

ã-z2
sinhIz2M HΝI 2  zN �

1

4 Π GH-ΝL  G1,2
2,1 2  z,

1

2

Ν

2
+ 1

0, 1

2

- 2Ν-1 G1,2
2,0 2  z,

1

2

1-Ν

2

0, 1

2

01.03.26.0229.01

ã-z2
sinhIz2M HΝI- 2  zN �

Π3�2
2 GH-ΝL  G3,4

2,1 2  z,
1

2

Ν

2
+ 1, 1

8
, 5

8

0, 1

2
, 1

8
, 5

8

- 2Ν-1 G2,3
2,1 2  z,

1

2

1-Ν

2
, Ν+1

2

0, 1

2
, Ν+1

2

01.03.26.0230.01

ã-z2
sinhIz2M JHΝI- 2  zN + HΝI 2  zNN �

Π3�2
2 GH-ΝL G2,3

1,1 2  z,
1

2

Ν

2
+ 1, 1

4

0, 1

2
, 1

4

- 2Ν cos
Π Ν

2
G1,2

1,1 2  z,
1

2

1-Ν

2

0, 1

2

01.03.26.0231.01

ã-z2
sinhIz2M JHΝI 2  zN - HΝI- 2  zNN �

Π3�2
2 GH-ΝL G2,3

1,1 2  z,
1

2

Ν

2
+ 1, 1

4

1

2
, 0, 1

4

- 2Ν sin
Π Ν

2
G1,2

1,1 2  z,
1

2

1-Ν

2

1

2
, 0

Generalized cases involving parabolic cylinder D and Hermite H

01.03.26.0232.01

ãz2
HΝI-ä 2 zN DΝH2 zL �

2
Ν-3

2

Π GH-ΝL G2,4
4,1 ã-

1

4
Hä ΠL z,

1

4

Ν

2
+ 1, 1-Ν

2

0, 1

4
, 1

2
, 3

4

01.03.26.0233.01

ã-z2
H-Ν-1I 2 zN DΝH2 zL �

2-
1

2
HΝ+3L
Π

G2,4
4,0 z,

1

4

Ν

2
+ 1, 1-Ν

2

0, 1

4
, 1

2
, 3

4

Generalized cases involving products of Hermite H

01.03.26.0234.01

ã-z H-Ν-1I z N HΝI z N �
1

2 2 Π
 G2,4

4,0
z

2
,

1

2

1-Ν

2
, Ν

2
+ 1

0, 1

4
, 1

2
, 3

4

01.03.26.0235.01

ã-z2
H-Ν-1HzL HΝHzL �

1

2 2 Π
 G2,4

4,0
z

2
,

1

4

1-Ν

2
, Ν

2
+ 1

0, 1

4
, 1

2
, 3

4

Generalized cases involving products of Laguerre L

01.03.26.0236.01

ã-z L-Ν-1HzL LΝHzL � - Π sinHΠ ΝL G3,5
1,2

z

2
,

1

2

Ν + 1, -Ν, 1

2

0, 0, 0, 1

2
, 1

2

01.03.26.0237.01

ã-z L-Λ-Ν-1
Λ HzL LΝ

ΛHzL � -
2-Λ Π GH-ΝL sinHΠ ΝL

GH-Λ - ΝL G3,5
1,2

z

2
,

1

2

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1-Λ

2
, -Λ, 1

2
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Generalized cases involving products of 1F1

01.03.26.0238.01

ã-z
1F1Ha; b; zL 1F1Hb - a; b; zL �

21-b Π GHbL2

GHaL GHb - aL  G2,4
1,2

ä z

2
,

1

2

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

01.03.26.0239.01

ã-z
1F1Ha; b; zL 1F1Hb - a; b; zL �

21-b Π3�2 GHbL2

GHaL GHb - aL G3,5
1,2

z

2
,

1

2

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0240.01

ã-z
1F1Ha; 2 a; zL 1F1Hc; 2 c; zL �

2a+c-1

Π
G a +

1

2
G c +

1

2
G2,4

1,2 -
1

2
Hä zL, 1

2

1 - a+c

2
, 1

2
H-a - c + 1L

0, -a - c + 1, 1

2
- c, 1

2
- a

01.03.26.0241.01

ã-z
1F1Ha; 2 a; zL 1F1Hc; 2 c; zL � 2a+c-1 Π G a +

1

2
G c +

1

2
G3,5

1,2
z

2
,

1

2

1 - a+c

2
, 1

2
H-a - c + 1L, 1

2

0, -a - c + 1, 1

2
- c, 1

2
- a, 1

2

Generalized cases involving 1F1 and  1F
�

1

01.03.26.0242.01

ã-z
1F1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π GHbL
GHaL GHb - aL G2,4

1,2
ä z

2
,

1

2

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b

01.03.26.0243.01

ã-z
1F1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π3�2 GHbL
GHaL GHb - aL G3,5

1,2
z

2
,

1

2

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0244.01

ã-z
1F1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2a-c GJa + 1

2
N

GHcL G2,4
1,2 -

1

2
Hä zL, 1

2

1 - a+c

2
, 1

2
H-a - c + 1L

0, -a - c + 1, 1

2
- c, 1

2
- a

01.03.26.0245.01

ã-z
1F1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2a-c Π GJa + 1

2
N

GHcL  G3,5
1,2

z

2
,

1

2

1 - a+c

2
, 1

2
H-a - c + 1L, 1

2

0, -a - c + 1, 1

2
- c, 1

2
- a, 1

2

Generalized cases involving 1F1 and  hypergeometric U

01.03.26.0246.01

ã-z
1F1Ha; b; zL UHb - a, b, zL �

2-b GHbL
Π GHb - aL G2,4

3,1
z

2
,

1

2

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 0, 1 - b

Generalized cases involving products of 1F
�

1

01.03.26.0247.01

ã-z
1F

�
1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π

GHaL GHb - aL G2,4
1,2

ä z

2
,

1

2

1 - a, a - b + 1

0, 1-b

2
, 1 - b

2
, 1 - b
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01.03.26.0248.01

ã-z
1F

�
1Ha; b; zL 1F

�
1Hb - a; b; zL �

21-b Π3�2
GHaL GHb - aL G3,5

1,2
z

2
,

1

2

1 - a, a - b + 1, 1

2

0, 1-b

2
, 1 - b

2
, 1 - b, 1

2

01.03.26.0249.01

ã-z
1F

�
1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2-a-c+1 Π

GHaL GHcL G2,4
1,2 -

1

2
Hä zL, 1

2

1 - a+c

2
, 1

2
H-a - c + 1L

0, -a - c + 1, 1

2
- c, 1

2
- a

01.03.26.0250.01

ã-z
1F

�
1Ha; 2 a; zL 1F

�
1Hc; 2 c; zL �

2-a-c+1 Π3�2
GHaL GHcL G3,5

1,2
z

2
,

1

2

1 - a+c

2
, 1

2
H-a - c + 1L, 1

2

0, -a - c + 1, 1

2
- c, 1

2
- a, 1

2

Generalized cases involving 1F1 and Laguerre  L

01.03.26.0251.01

ã-z
1F1HΝ + 1; 1; zL LΝHzL � - Π sinHΠ ΝL G3,5

1,2
z

2
,

1

2

Ν + 1, -Ν, 1

2

0, 0, 0, 1

2
, 1

2

01.03.26.0252.01

ã-z
1F1HΛ + Ν + 1; Λ + 1; zL LΝ

ΛHzL � -2-Λ Π GHΛ + 1L sinHΠ ΝL G3,5
1,2

z

2
,

1

2

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1

2
- Λ

2
, -Λ, 1

2

Generalized cases involving 1F
�

1 and Laguerre  L

01.03.26.0253.01

ã-z
1F

�
1HΝ + 1; 1; zL LΝHzL � - Π sinHΠ ΝL G3,5

1,2
z

2
,

1

2

Ν + 1, -Ν, 1

2

0, 0, 0, 1

2
, 1

2

01.03.26.0254.01

ã-z
1F

�
1HΛ + Ν + 1; Λ + 1; zL LΝ

ΛHzL � -2-Λ Π sinHΠ ΝL G3,5
1,2

z

2
,

1

2

Ν + 1, -Λ - Ν, 1

2

0, - Λ

2
, 1

2
- Λ

2
, -Λ, 1

2

Generalized cases involving hypergeometric U and Laguerre  L

01.03.26.0255.01

ã-z UHΝ + 1, 1, zL LΝHzL �
1

2 Π GHΝ + 1L  G2,4
3,1

z

2
,

1

2

-Ν, Ν + 1

0, 0, 1

2
, 0

01.03.26.0256.01

ã-z UHΛ + Ν + 1, Λ + 1, zL LΝ
ΛHzL �

2-Λ-1

Π GHΝ + 1L G2,4
3,1

z

2
,

1

2

-Λ - Ν, Ν + 1

0, - Λ

2
, 1

2
- Λ

2
, -Λ

Generalized cases involving products of hypergeometric U

01.03.26.0257.01

ã-z UHa, b, zL UHb - a, b, zL �
2-b

Π
G2,4

4,0
z

2
,

1

2

a - b + 1, 1 - a
1-b

2
, 1 - b

2
, 1 - b, 0

Generalized cases involving 1F
�

1 and hypergeometric U
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01.03.26.0258.01

ã-z
1F

�
1Hb - a; b; zL UHa, b, zL �

2-b

Π GHaL G2,4
3,1

z

2
,

1

2

1 - a, a - b + 1
1-b

2
, 1 - b

2
, 0, 1 - b

Generalized cases involving WhittakerM M

01.03.26.0259.01

ãz MΝ,ΜH2 zL + ã-z M-Ν,ΜH2 zL �
21-Ν Π3�2 GH2 Μ + 1L

GJΜ - Ν + 1

2
N  G3,5

1,2 z,
1

2

Ν+1

2
, Ν+2

2
, 1

4
H2 Μ + 3L

1

4
H2 Μ + 1L, 1

4
H2 Μ + 3L, 1

4
H1 - 2 ΜL, 1

4
H3 - 2 ΜL, 1

4
H2 Μ + 3L

01.03.26.0260.01

ãz MΝ,ΜH2 zL - ã-z M-Ν,ΜH2 zL �
21-Ν Π3�2 GH2 Μ + 1L

GJΜ - Ν + 1

2
N  G3,5

1,2 z,
1

2

Ν+1

2
, Ν+2

2
, 1

4
H2 Μ + 5L

1

4
H2 Μ + 3L, 1

4
H2 Μ + 1L, 1

4
H2 Μ + 5L, 1

4
H1 - 2 ΜL, 1

4
H3 - 2 ΜL

Through other functions

Involving Bessel functions

01.03.26.0075.01

ãz �
Π ä z

2
J

-
1

2

Hä zL + ä -
Π ä z

2
J 1

2

H-ä zL
01.03.26.0076.01

ãz �
z Π

2
I 1

2

HzL + I
-

1

2

HzL
01.03.26.0077.01

ãz � - -
Π ä z

2
Y 1

2

H-ä zL - ä 
Π ä z

2
 Y

-
1

2

Hä zL
01.03.26.0078.01

ãz � -
2 z

Π
K 1

2

H-zL
Involving Jacobi functions

01.03.26.0079.01

ãz � cdHä z È 0L - ä cd
Π

2
- ä z 0

01.03.26.0080.01

ãz � cnHä z È 0L - ä cn
Π

2
- ä z 0

01.03.26.0081.01

ãz �
1

cnHz È 1L +
ä

cnJ Π ä

2
- z Ë 1N

01.03.26.0082.01

ãz �
1

csHz È 1L -
ä

csJ Π ä

2
- z Ë 1N
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01.03.26.0083.01

ãz �
1

dcHä z È 0L -
ä

dcI Π

2
- ä z É 0M

01.03.26.0084.01

ãz �
1

dnHz È 1L +
ä

dnJ Π ä

2
- z Ë 1N

01.03.26.0085.01

ãz �
1

dsI Π

2
- ä z É 0M -

ä

dsHä z È 0L
01.03.26.0086.01

ãz �
1

dsHz È 1L -
ä

dsJ Π ä

2
- z Ë 1N

01.03.26.0087.01

ãz �
1

ncHä z È 0L -
ä

ncI Π

2
- ä z É 0M

01.03.26.0088.01

ãz � ncHz È 1L + ä nc
Π ä

2
- z 1

01.03.26.0089.01

ãz � ndHz È 1L + ä nd
Π ä

2
- z 1

01.03.26.0090.01

ãz �
1

nsI Π

2
- ä z É 0M -

ä

nsHä z È 0L
01.03.26.0091.01

ãz � scHz È 1L - ä sc
Π ä

2
- z 1

01.03.26.0092.01

ãz � sdHz È 1L - ä sd
Π ä

2
- z 1

01.03.26.0093.01

ãz � sd
Π

2
- ä z 0 - ä sdHä z È 0L

01.03.26.0094.01

ãz � sn
Π

2
- ä z 0 - ä snHä z È 0L

Involving Mathieu functions

01.03.26.0095.01

ã a z �
1

a
 HSezHa, 0, ä zL + ä CezHa, 0, ä zLL
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01.03.26.0096.01

ã a z � CeHa, 0, ä zL - ä SeHa, 0, ä zL
Involving some elliptic-type functions

01.03.26.0097.01

ãz � E
Π

2
- ä z 1 - ä EHä z È 1L �; -

Π

2
£ ImHzL £ 0

Involving some hypergeometric-type functions

01.03.26.0098.01

ãz � 1 -
Π ä z

2
H 1

2

Hä zL - ä H
-

1

2

Hä zL
01.03.26.0099.01

ãz � 1 +
Π z

2
L 1

2

HzL + L
-

1

2

HzL
01.03.26.0100.01

ãn z � TnHcoshHzLL + sinhHzL Un-1HcoshHzLL
Representations through equivalent functions

With inverse function Exp

01.03.27.0020.01

ãlogHzL � z

The left side of above formula corresponds to composition f I f H-1LHzLM �; f HzL � ãz, which generically equal to z.

01.03.27.0021.01

ãa logHzL � za

01.03.27.0022.01

logHãzL � z + 2 ä Π
Π - ImHzL

2 Π

The left  side of  above formula corresponds to composition f H-1LH f HzLL �; f HzL � ãz,  which generically does not

equal to z.

01.03.27.0023.01

logHãzL � z �; -Π < ImHzL £ Π

The left side of above formula corresponds to composition f H-1LH f HzLL �; f HzL � ãz, which equal to z under restric-

tion -Π < ImHzL £ Π.

With related functions

Involving power function

01.03.27.0024.01

ãz � wa �; a �
z

logHwL
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Involving tan

01.03.27.0005.01

ãä z �
2

1 - ä tanI z

2
M - 1

Involving cot

01.03.27.0006.01

ãä z � 1 -
2

ä cotI z

2
M + 1

Involving tanh

01.03.27.0007.01

ãz �
2

1 - tanhI z

2
M - 1

Involving coth

01.03.27.0008.01

ãz � 1 +
2

cothI z

2
M - 1

Involving trigonometric functions

01.03.27.0009.01

ãä z � cosHzL + ä sinHzL
01.03.27.0010.01

ã-ä z � cosHzL - ä sinHzL
01.03.27.0011.01

a ãä z + b ã-ä z � Ha + bL cosHzL + Ha - bL ä sinHzL
Involving hyperbolic functions

01.03.27.0012.01

ãz � coshHzL + sinhHzL
01.03.27.0013.01

ã-z � coshHzL - sinhHzL
01.03.27.0014.01

a ãz + b ã-z � Ha + bL coshHzL + Ha - bL sinhHzL
Involving other related functions

01.03.27.0015.01

ãWkHzL WkHzL � z

01.03.27.0016.01

ãWHzL WHzL � z

01.03.27.0017.01

ãn WkHzL � zn WkHzL-n �; n Î Z
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01.03.27.0018.01

ãΑ WHzL � zΑ WHzL-Α

01.03.27.0019.01

ãa � za �; z � ã

Inequalities
01.03.29.0001.01

x + 1 < ãx <
1

1 - x
�; x < 1

01.03.29.0002.01
x

x + 1
< 1 - ã-x < x �; x > -1

01.03.29.0003.01

ã
-

x

1-x < 1 - x < ã-x �; x < 1

01.03.29.0004.01

ã
x y

x+y < 1 +
x

y

y

< ãx �; x > 0 ì y > 0

01.03.29.0005.01 x¤
4

<  ãx - 1¤ <
7  x¤

4
�; 0 <  x¤ < 1

01.03.29.0006.01 ãx - 1¤ £ ã x¤ - 1 £  x¤ ã x¤
01.03.29.0007.01

ã
x

x+1 £ x + 1 �; x > -1

01.03.29.0008.01

ã-x <
1

x + 1
�; x > -1

01.03.29.0009.01

ãx ³ x + 1 �; x Î R

01.03.29.0010.01

ãx >
xn

n!
+ 1 �; n > 0 ß x > 0

01.03.29.0011.01

ã-x < 1 -
x

2
�; 0 < x £ 1.5936

Theorems

Fourier transformation and Parseval relation

f
`HyL �

1

2 Π
 à
-¥

¥

f HxL ãä y x â x � f HxL �
1

2 Π
 à
-¥

¥

f
`HyL ã-ä y x â y; à

-¥

¥

f1 HtL f2 Hx - tL â t � à
-¥

¥

f1
`

 HyL f2
`

 HyL ã-ä y x â y.
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Laplace transformation and Parseval relation

f
`
 HyL � à

0

¥

f  HxL ã-p x â x � f  HxL �
1

2 Π ä
 à
Γ-ä ¥

Γ+ä ¥

f
`
 HpL ãp x â p; à

-¥

¥

f1HtL f2Hx - tL â t �
1

2 Π ä
 à
Γ-ä ¥

Γ+ä ¥

f1
` HpL f2

` HpL ãp x â p.

Fourier series (exponential form)

f  HxL ~ â
k=-¥

¥

Ak exp 
ä Π k x

r
�; Ak �

1

2 r
 à

-r

r

f HtL exp
ä Π k t

r
 â t.

The Lindemann-Weierstrass theorem

If the algebraic numbers z1 , z2, ... zn are linearly independent over Q, then the numbers ãz1 ,  ãz2 , … ãzn  are algebra-

ically independent over Q.

Schanuel's conjecture

If  z1, z2, ¼, zn Î C  are  linearly  independent  over  Q,  then  the  transcendence  degree  of  the  set  of  numbers

z1, z2, ¼, zn, ãz1 , ãz2 , ¼, ãzn  is at least n.

Wigner surmise

The probability density pHsL for a level spacing s of a complicated nucleus is given by pHsL � Π s
2

 expI- Π
4

 s2M.
The number of surviving atoms in radioactive decay

The number of surviving atoms NHtL at time t in radioactive decay obeys the law NHtL � NH0L expI- t
Τ

M.
Other information

Sometimes in the literature ãz  is defined as the inverse of the logarithmic function; that is w = ãz  if and only if

logHwL = z.   

Sometimes in the literature ãz is defined as the only function f HzL that remains unchanged by differentiation, so that
d f HzL

d z
� f HzL, and also satisfies the property f H0L � 1.

History

– R. Cotes (1714) found the formula ãä Φ � cosHΦL + ä sinHΦL 
– L. Euler (1740–1748) found a series expansion for ãz

– Cayley (around 1880) used the notation "exp"

The function exp is encountered often in mathematics and the natural sciences.
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