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Formula Sheet for Signals and Systems 

𝑐𝑜𝑠ଶሺ𝑥ሻ ൌ
1
2

ሾ1 ൅ cosሺ2𝑥ሻሿ sinଶሺ𝑥ሻ ൌ
1
2

ሾ1 െ cosሺ2𝑥ሻሿ 
sinሺ𝑎 ൅ 𝑏ሻ 

ൌ sinሺ𝑎ሻ cosሺ𝑏ሻ ൅ cosሺ𝑎ሻ sinሺ𝑏ሻ
𝑑

𝑑𝑥
𝑛 ൌ 0 

𝑑
𝑑𝑥

cosሺ𝑥ሻ ൌ sinሺ𝑥ሻ 

𝑒௜௫ ൌ cosሺ𝑥ሻ ൅ 𝑖 𝑠𝑖𝑛ሺ𝑥ሻ 𝑒௫ ൌ coshሺ𝑥ሻ ൅ 𝑠𝑖𝑛ℎሺ𝑥ሻ 
cosሺ𝑎 ൅ 𝑏ሻ
ൌ cosሺ𝑎ሻ cosሺ𝑏ሻ െ sinሺ𝑎ሻ sinሺ𝑏ሻ

𝑑
𝑑𝑥

𝑥 ൌ 1 
𝑑

𝑑𝑥
sinሺ𝑥ሻ ൌ 𝑐𝑜𝑠ሺ𝑥ሻ 

cosሺ𝑥ሻ ൌ
1
2

ሺ𝑒௜௫ ൅ 𝑒ି௜௫ሻ sinሺ𝑥ሻ ൌ
1
2𝑖

ሺ𝑒௜௫ െ 𝑒ି௜௫ሻ sinሺ𝑥ሻ ൌ 𝑥 െ
𝑥ଷ

3!
൅

𝑥ହ

5!
െ

𝑥଻

7!
൅ ⋯ 

𝑑
𝑑𝑥

𝑥௡ ൌ 𝑛𝑥௡ିଵ 
𝑑

𝑑𝑥
cosሺ𝑥ሻ ൌ െsinሺ𝑥ሻ 

coshሺ𝑥ሻ ൌ
1
2

ሺ𝑒ି௫ ൅ 𝑒௫ሻ sinhሺ𝑥ሻ ൌ
1
2

ሺ𝑒௫ െ 𝑒ି௫ሻ cosሺ𝑥ሻ ൌ 1 െ
𝑥ଶ

2!
൅

𝑥ସ

4!
െ

𝑥଺

6!
൅ ⋯ 

𝑑
𝑑𝑥

𝑒௫ ൌ 𝑒௫ 
𝑑

𝑑𝑥
tanሺ𝑥ሻ ൌ 𝑠𝑒𝑐ଶሺ𝑥ሻ 

tanሺ𝑥ሻ ൌ sin ሺ𝑥ሻ cos ሺ𝑥ሻ⁄  cotሺ𝑥ሻ ൌ 1 𝑡𝑎𝑛ሺ𝑥ሻ⁄  tanhሺ𝑥ሻ ൌ
sinhሺ𝑥ሻ

coshሺ𝑥ሻ
ൌ

𝑒௫ െ 𝑒ି௫

𝑒ି௫ ൅ 𝑒௫ 
𝑑

𝑑𝑥
ln 𝑥 ൌ

1
𝑥

 
𝑑

𝑑𝑥
cotሺ𝑥ሻ ൌ 𝑐𝑠𝑐ଶሺ𝑥ሻ 

𝑐𝑜𝑠ሺ2𝑥ሻ ൌ 2ሺcos 𝑥ሻଶ െ 1 

ൌ 1 െ 2ሺsin 𝑥ሻଶ 
sinሺ2𝑥ሻ ൌ 2 sinሺ𝑥ሻ cos ሺ𝑥ሻ cothሺ𝑥ሻ ൌ

sinhሺ𝑥ሻ

coshሺ𝑥ሻ
ൌ

𝑒ି௫ ൅ 𝑒௫

𝑒௫ െ 𝑒ି௫ 
𝑑

𝑑𝑥
𝑛௫ ൌ 𝑛௫ ln 𝑥 

𝑑
𝑑𝑥

arcsinሺ𝑥ሻ ൌ
1

√1 െ 𝑥ଶ
 

sinሺ𝑤ଵ𝑡ሻ ൅ sinሺ𝑤ଶ𝑡ሻ ൌ 2sin ൬
𝑤ଵ ൅ 𝑤ଶ

2
𝑡൰ cos ቀ

𝑤ଵ െ 𝑤ଶ

2
𝑡ቁ ൌ േඥ2 ൅ 2cosሺሺ𝑤ଵ െ 𝑤ଶሻ𝑡ሻ sin ൬

𝑤ଵ ൅ 𝑤ଶ

2
𝑡൰ 

𝑑
𝑑𝑥

arccosሺ𝑥ሻ ൌ െ
1

√1 െ 𝑥ଶ
 

secሺ𝑥ሻ ൌ 1 cos ሺ𝑥ሻ⁄  cosecሺ𝑥ሻ ൌ 1 sin ሺ𝑥ሻ⁄  
𝑑

𝑑𝑥
arcsecሺ𝑥ሻ ൌ

1

𝑥√𝑥ଶ െ 1
 𝑒ିଵ ൌ 0.37 

𝑑
𝑑𝑥

arctanሺ𝑥ሻ ൌ
1

1 ൅ 𝑥ଶ 

sech ሺxሻ ൌ 1 cosh ሺ𝑥ሻ⁄  𝑐𝑜𝑠𝑒𝑐ℎሺ𝑥ሻ ൌ 1 sinh ሺ𝑥ሻ⁄  
𝑑

𝑑𝑥
arccscሺ𝑥ሻ ൌ െ

1

𝑥√𝑥ଶ െ 1
  

𝑑
𝑑𝑥

arccotሺ𝑥ሻ ൌ െ
1

1 ൅ 𝑥ଶ 

ሺ𝑐𝑜𝑠𝑥ሻଶ ൅ ሺ𝑠𝑖𝑛𝑥ሻଶ ൌ 1 cosሺ2𝑥ሻ ൌ ሺcos 𝑥ሻଶ െ ሺsin 𝑥ሻଶ 𝑃 ൌ
1
𝑇

න |𝑥ሺ𝑡ሻ|ଶ
்

଴
𝑑𝑡 𝐸 ൌ න |𝑥ሺ𝑡ሻ|ଶ

்

଴
𝑑𝑡 𝐸 ൌ ෍ |𝑥ሾ𝑛ሿ|ଶ

ே

௡ୀିே
 

𝑥௘ሺ𝑡ሻ ൌ
1
2

ሼ𝑥ሺ𝑡ሻ ൅ 𝑥ሺെ𝑡ሻሽ 𝑥௢ሺ𝑡ሻ ൌ
1
2

ሼ𝑥ሺ𝑡ሻ െ 𝑥ሺെ𝑡ሻሽ 𝑃 ൌ lim
ே→ஶ

1
2𝑁 ൅ 1

෍ |𝑥ሾ𝑛ሿ|ଶ
ே

௡ୀିே
𝑒ି௝௞గ ൌ ሺെ1ሻ௞ 𝑦ሾ𝑛ሿ ൌ ෍ 𝑥ሾ𝑘ሿℎሾ𝑛 െ 𝑘ሿ 

ஶ

௞ୀିஶ

 

𝑥௘ሾ𝑛ሿ ൌ
1
2

ሼ𝑥ሾ𝑛ሿ ൅ 𝑥ሾെ𝑛ሿሽ  𝑥௢ሾ𝑛ሿ ൌ
1
2

ሼ𝑥ሾ𝑛ሿ െ 𝑥ሾെ𝑛ሿሽ   𝑦ሺ𝑡ሻ ൌ න 𝑥ሺ𝜏ሻℎሺ𝑡 െ 𝜏ሻ𝑑𝜏

ஶ

ିஶ

 

 

𝑥ሺ𝑎𝑡ሻ ↔
1

|𝑎|
𝑋 ൬

𝑗𝑤
𝑎

൰ 
𝑑
𝑑𝑡

𝑥ሺ𝑡ሻ ↔ 𝑗𝑤𝑋ሺ𝑗𝑤ሻ െ𝑗𝑡𝑥ሺ𝑡ሻ ↔
𝑑

𝑑𝑤
𝑋ሺ𝑗𝑤ሻ 𝑥ሾ𝑛 െ 𝑛଴ሿ

஽்ி்
ር⎯⎯ሮ 𝑒ି௝ஐ௡బ𝑋ሺ𝑒ି௝ஐሻ 𝑥ሺ𝑡 െ 𝑡଴ሻ

ி்
ርሮ 𝑒ି௝௪௧బ𝑋ሺ𝑗𝑤ሻ 

𝑥ሺ𝑎𝑡ሻ ↔
1

|𝑎|
𝑋 ൬

𝑗𝑤
𝑎

൰  න 𝑥ሺ𝜏ሻ
ఛ

ିஶ
𝑑𝜏 ൌ

1
𝑗𝑤

𝑋ሺ𝑗𝑤ሻ 𝑥ሾ𝑛 െ 𝑛଴ሿ
஽்ிௌ
ር⎯⎯ሮ 𝑒ି௝௞బ௡బ𝑋ሾ𝑘ሿ 𝑥ሺ𝑡 െ 𝑡଴ሻ

 ிௌ
ርሮ 𝑒ି௝௞௪బ௧బ𝑋ሾ𝑘ሿ 

 

Periodic-Continuous (Fourier Series) Non-Periodic-Continuous (Fourier Transform) 

𝑥ሺ𝑡ሻ ൌ ෍ 𝑋ሾ𝑘ሿ𝑒௝௞௪బ௧
ஶ

௞ୀିஶ
 𝑋ሾ𝑘ሿ ൌ

1
𝑇

න 𝑥ሺ𝑡ሻ𝑒ି௝௞௪బ௧
்

଴
𝑑𝑡 𝑥ሺ𝑡ሻ ൌ

1
2𝜋

න 𝑋ሺ𝑗𝑤ሻ𝑒௝௪௧
ஶ

ିஶ
𝑑𝑤 𝑋ሺ𝑗𝑤ሻ ൌ න 𝑥ሺ𝑡ሻ𝑒ି௝௪௧

ஶ

ିஶ
𝑑𝑡 

Periodic-Discrete (DTFS) Non-Periodic-Discrete (DTFT) 

𝑥ሾ𝑛ሿ ൌ ෍ 𝑋ሾ𝑘ሿ𝑒௝௞బ௡
ேିଵ

௞ୀ଴
 𝑋ሾ𝑘ሿ ൌ

1
𝑁

෍ 𝑥ሾ𝑛ሿ𝑒ି௝௞బ௡
ேିଵ

௡ୀ଴
 𝑥ሾ𝑛ሿ ൌ

1
2𝜋

න 𝑋ሺ𝑒௝ሻ𝑒௝୬
గ

ିగ
𝑑 𝑋൫𝑒௝൯ ൌ ෍ 𝑥ሾ𝑛ሿ𝑒ି௝௡

ஶ

௡ୀିஶ
 

 

න 𝑒ି௝ଶగሺ௙ି஺ሻ௧
ஶ

ିஶ
𝑑𝑡 ൌ 𝛿ሺ𝑓 െ 𝐴ሻ න 𝑑𝑥 ൌ 𝑥 ൅ 𝑐 න secሺ𝑎𝑥ሻ 𝑑𝑥 ൌ

1
𝑎

𝑙𝑛|secሺ𝑎𝑥ሻ ൅ tanሺ𝑎𝑥ሻ| ൅ 𝑐  

න sinሺ𝑥ሻ𝑑𝑥 ൌ െcos ሺ𝑥ሻ ൅ 𝑐 න 𝑥௡𝑑𝑥 ൌ
𝑥௡ାଵ

𝑛 ൅ 1
൅ 𝑐 න 𝑎௫𝑑𝑥 ൌ

𝑎௡

ln 𝑎
൅ 𝑐 න 𝑒௔௫𝑑𝑥 ൌ

𝑒௔௫

𝑎
൅ 𝑐  

න cosሺ𝑥ሻ𝑑𝑥 ൌ 𝑠𝑖𝑛 ሺ𝑥ሻ ൅ 𝑐 න 𝑢 𝑑𝑣 ൌ 𝑢 𝑣 െ  න 𝑣 𝑑𝑢 ൅ 𝑐 න 𝑐𝑜𝑡ሺ𝑥ሻ𝑑𝑥 ൌ 𝑙𝑛|sinሺxሻ| ൅ 𝑐 න 𝑥𝑒௔௫𝑑𝑥 ൌ
𝑒௔௫ሺ𝑎𝑥 െ 1ሻ

𝑎ଶ ൅ 𝑐 

න tanሺ𝑥ሻ𝑑𝑥 ൌ െ𝑙𝑛|cos ሺ𝑥ሻ| ൅ 𝑐 න
𝑑𝑥

𝑎𝑥 ൅ 𝑏
ൌ

1
𝑎

𝑙𝑛|ax ൅ b| ൅ 𝑐 න 𝑠𝑒𝑐ଶሺ𝑎𝑥ሻ𝑑𝑥 ൌ
1
𝑎

tanሺ𝑎𝑥ሻ ൅ 𝑐 න 𝑐𝑠𝑐ଶሺ𝑎𝑥ሻ𝑑𝑥 ൌ െ
1
𝑎

cotሺ𝑎𝑥ሻ ൅ 𝑐 

 
 


