
CIS 658 Web Architectures

TypeScript IV

Lecturer: Dr. Yong Zhuang

Based on the original version by Professor Hans Dulimarta.
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● TypeScript Functions (& Lambdas): 
○ Named,  Anonymous, Lambda(Fat Arrow) Function 
○ Single-line return contraction

● High-Order Function and callback function (Functions as Arguments)
○ Array.sort()
○ Array.reduce()



Practice
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Answer

https://www.typescriptlang.org/play/?#code/C4TwDgpgBAysCuATCA7YUC8UDeAoKBBAlogFxQrwC2ARhAE4Dc+hFAhlROQM7D1EoA5s1ZRB9NsnKVaDEQQC+zXAGMA9il5ReSVMG7k4utAG0AupigmWBbFBLkAjABp2ncgCIAggBsiKiA9XcUkuKAAOAFYoBWcbHHsyKAAmVxQOMI8AITUaILEJKSgATgAGGLjWOwcoAGY0jM8AYQALNno-QODCsIB2cIr46qSAFgb3KA8AETZ0-JCi8IHYocTySPHMgFEANy6C0PJi5MGzZQB6c6hHADooAFVuaBvuNXpgAAoASihgNW03uhgC1oDpkGhuFB2hIQPYUFBkNwAihEAJBFA3sh6BiAGYHZA3XC4S4pO6PZ70CCIeABb6-f4qNg+FTwHxsYDQYGctTAJn46BqPFMnzaBDg-Q3IA
https://www.typescriptlang.org/play/?#code/C4TwDgpgBAysCuATCA7YUC8UDeAoKBBAlogFxQrwC2ARhAE4Dc+hFAhlROQM7D1EoA5s1ZRB9NsnKVaDEQQC+zXAGMA9il5ReSVMG7k4utAG0AupigmWBbFBLkAjABp2ncgCIAggBsiKiA9XcUkuKAAOAFYoBWcbHHsyKAAmVxQOMI8AITUaILEJKSgATgAGGLjWOwcoAGY0jM8AYQALNno-QODCsIB2cIr46qSAFgb3KA8AETZ0-JCi8IHYocTySPHMgFEANy6C0PJi5MGzZQB6c6hHADooAFVuaBvuNXpgAAoASihgNW03uhgC1oDpkGhuFB2hIQPYUFBkNwAihEAJBFA3sh6BiAGYHZA3VQaLSvd4QRBGcH6SxgvTcF6Aj4fNiuGg-DAAPigNBuC2gAFoobyel9mOpNGofBAbj41IIPh4YIDyaR8qTgOTKXTRbhcJcUndHs96OT4AFvr9-io2D4VPAfGwNb8QZbgDb8dA1HibT5tAgqfSiZogWo3T4AOI9Gn+uk3E2IM0QJlsFQqVy0tDsrkplRQADUfuMwGFoVcpR14teUplcoVABVQ+6+arXH8w5HQqKgA
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Reduce: Array of objects



5

The name of the longest river?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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The name of the longest river?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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What is the length of the longest river (in miles)?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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What is the length of the longest river (in miles)?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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Which river flows through the most countries?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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Which river flows through the most countries?

Practice

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMAHpXVAWdBJlB2AAzKDAfHQBQY-jAKC0NwAfmw2HdUAA6qyI09A8GWsp6EHfQGgyGw1YoygoAAKOhQYjggCUsfjHuTcFY+MjiBLftD1ko6eQXHoLfzlYZEZxK0o0aAA
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.reduce() vs .reduceRight()
Build a string of river names with reduce

.reduceRight()

.reduce()

Run the sample code here to Compare the 
outputs of .reduce() and .reduceRight() 

What is the difference 
between reduce and 
reduceRight?

https://www.typescriptlang.org/play/?#code/C4TwDgpgBASglgNwgJygXigbwFBSgOwEMBbCALigGdhk58BzAblygGMB7AV3xrgkooBBZMkIgAPNVoMAfMzwAbCPgCS+ALJwlAgp2IAjFMwC+zbB3zUoAd0LAUO4aInwkyGeigBtFjjx4iUgoAIkFiQgAvdnxggBoWPA5uXn4KL2CAIVEIrTioYIBhdgU9fThCPOCABRROYIBdeP8oJVUNLVSoABYARgBmACYmqGNhv39A8nyAOQ64hLYuHlpO9IBRenBgBuHFZTVNbQouvoAOU+HR3wXJkM1KSjgHuDAwOHnmpOW+HXSAVQAyjsFq0Dh0dAM+l0AAyXMY3EhTYLqCAAa2i9A+-i+KV+hQAFnQKrF8uoQIR8OFkJUADKEdiUSoAFXxhC0FIAJpUAGp8YCBYHNUHtI5QAYAdmhfTh12at3yAHEKfR+FjEktcWlgmoOeVKhllQpCBz+PjBf5hYdOj0AKwANlhLCu9TMFistDc00RlB6nls9mQlAAdMgIBzOKwIAAKKOEVisEkelAASnQHnGoeAnGQ+CgcdYUAA1PkoABaDzBItQJPIIOTEwk4LBZOu6KUYoQIMKdj0KM1r2kH0t7DmNvAauIFAD-gDP12BwhsMRiDwej44Ax-OJyfIVNodMsTPZ3P5quV8sl4s1uuIhv5Zutywdrs9vs76eUAYtoA
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More Array high-order functions

● Array.every(), Array.some() 

● Array.find(), findIndex() 

● Array.filter(), Array.map(), Array.flatmap() 

● Array.forEach() 

● … and many others 

● flatMap() is available in ES2019
// tsconfig.json {

  “compilerOptions”: {

    “target”: “ES2019”,

    // other options go here

  }

  ...

}Array Operations

https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array#array_methods_and_empty_slots
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array
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Array high-order functions
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Array.some(): do we have any green shape?

shapes.some (?????) Yes

// Anonymous function

// Anonymous fat arrow

// 1 line return elimination

// No explicit type

● Purpose: Test if at least one element in the 
array passes the test implemented by the 
provided function.

● Return value: A Boolean (true if at least one 
passes the test, otherwise false).
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Array.some(): do we have any green shape?

shapes.some (?????) Yes

// isGreen must take a Shape as its input parameter 
// NOT a string!!! 

Incorrect!!!
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Array.every(): are all shapes triangle?

shapes.every (?????)

● Purpose: Tests whether all elements in the 
array pass the test implemented by the 
provided function.

● Return value: A Boolean (true if every 
element passes the test, otherwise false).

// Anonymous function

// Anonymous fat arrow

// 1 line return elimination

// No explicit type

No
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Array.forEach(): inspect all shapes

shapes.forEach (?????)

// Anonymous function

// Anonymous fat arrow

// No explicit type

● Purpose: Executes a provided 
function once for each array 
element. 

● Return value: undefined.



18

Array.findIndex(): where is ...?

shapes.findIndex (a test) 

● Purpose: To find the index of the first 
element in the array that satisfies a 
provided testing function. 

● Return value: the index of the first 
element in the array that passes the 
test. If no elements pass the test, it 
returns -1.

// Anonymous function

// Anonymous fat arrow

// 1 line return elimination

// No explicit type
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Array .find() Family of Functions

● If you need the actual element that satisfies a condition in the array, use 
find().

● If you need the index of the found element in the array that satisfies a 
condition, use findIndex().

● If you need to find the index of a specific value in the array, use 
indexOf(). (It's similar to findIndex(), but checks each element for 
equality with the value instead of using a testing function.)

● If you need to determine whether an array includes a specific value, 
use includes(). Again, it checks each element for equality with the 
value instead of using a testing function.

● If you need to find if any element satisfies the provided testing function, 
use some().

https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/find
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/findIndex
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/indexOf
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/includes
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/some
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Array.filter(): give me only green shapes

shapes.filter(...)

● Purpose: creates a new array with all 
elements that pass the test implemented 
by the provided function. 

● Return value: a new array with the 
elements that pass the test. If no 
elements pass the test, an empty array 
will be returned.
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Array.map(): extract all colors/num sides

shapes.map(--color--) shapes.map(--numSides--)

array of strings array of numbers6-item array
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Array.filter() & Array.map()

// Named   Function

// Fat  arrow

To create a new array with elements that pass a 
condition (or test) from the original array.

To create a new array by transforming each element 
in the original array.

.filter() .map()
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Chaining multiple Array functions

map(--color--)

filter(c === “green”)
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Array.flatmap(): from one to many

shapes.flatmap(--sideDims--) shapes.map(--sideDims--)

length = 13
length = 3
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Practical Use Case of flatmap()
Find all students whose name begins with "Eli"
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Some examples
How many green shapes?

How many equilateral triangles?

Largest perimeter? 



Practice
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https://www.typescriptlang.org/play/?#code/C4TwDgpgBAysCuATCA7YUC8UDeBYAUFEUQJaIBcUK8AtgEYQBOA3AcUSgIY0SUDOwRiRQBzVoXYjGnZJWr0m44gF9xBAMYB7FAKgCkqYH0pwDaANoBdTFHNti2KGUoBGADRVuvKACIAggA2JOoQPh5SMt4AHACsUMpu9kSOzlAATB5cPJQ+AEKadGFQEbJQAJwADPGJEslOFFAAzJleOQDCABacjEGh4dKlAOxR1Uk49ZQALC3ZvgAinFxFJdEjCWMpDTEz3j4AogBufcUD3mVpo-iWavgA9LdQLgB0UJ0Q6gDWTgBmUBBHjBAegQyDQUC6fCgnBOkROEE4wCYUGAXRQUEGMSeBGxdweaReADFhIhkR1oN8SIxdPpQegAO4dTR8aArJyQhgBTR0qBRCpY-AEe5NF5tRjwxFQqgQbndaRAzS-ARCUSQ4Sk8maRg0BG+AA8WQgAD49FoxSTdStDT4nkA

