
Flexbox: One-Dimensional Layout

Flexbox arranges children of a container along a single line - a row or a column. That's the whole
premise: one dimension at a time. It's the right tool anytime you're thinking "put these things next
to each other" or "stack these and space them out."

Turning it on

One property starts it:

.navbar {
  display: flex;
}


Every direct child of .navbar is now a flex item. By default they line up in a row, left to
right, each sized to its own content - no floats, no inline-block, no clearfix.

Main axis vs cross axis

Flexbox thinks in two axes, and almost every property is "along the main axis" or "along the cross
axis":


	Main axis - the direction items flow. Row by default (left to right). Set flex-direction: column to flow top to bottom instead, which swaps which axis is "main."

	Cross axis - perpendicular to the main axis. Row layout → cross axis is vertical. Column layout →
cross axis is horizontal.



flex-direction: row  (default)
┌─────────────────────────────┐
│  [Item] [Item] [Item]   →   │  ← main axis (horizontal)
│    ↕ cross axis (vertical)  │
└─────────────────────────────┘


Once that clicks, justify-content and align-items stop being two properties to memorize and become
one idea applied twice.

Positioning items: justify-content and align-items


	justify-content - spacing along the main axis: flex-start, center, flex-end,
space-between, space-around.

	align-items - alignment along the cross axis: flex-start, center, flex-end, stretch
(default).



.navbar {
  display: flex;
  justify-content: space-between; /* push children to opposite ends */
  align-items: center;            /* vertically center them */
}


What just happened: in a row layout, justify-content controls left-right spacing and
align-items controls up-down alignment. space-between is what makes "logo left, links right" a
one-line fix instead of a positioning puzzle.

💡 Key point. "Center a div" - the CSS joke for a decade - is two lines:

.center-me {
  display: flex;
  justify-content: center;
  align-items: center;
}


align-self overrides align-items for one specific item, when everyone else stays aligned one
way and a single item needs to sit differently:

.navbar .help-link {
  align-self: flex-end; /* this one link sits low while everything else centers */
}


Build it: a real navbar

The logo-left, links-right navbar, done properly:

<nav class="navbar">
  <div class="logo">Acme</div>
  <ul class="nav-links">
    <li><a href="/">Home</a></li>
    <li><a href="/docs">Docs</a></li>
    <li><a href="/about">About</a></li>
  </ul>
</nav>


.navbar {
  display: flex;
  justify-content: space-between;
  align-items: center;
  padding: 1rem 2rem;
}

.nav-links {
  display: flex;
  gap: 1.5rem;
  list-style: none;
}


What just happened: the outer .navbar flex container pushes .logo and .nav-links to opposite
ends and centers them vertically. The inner .nav-links is also a flex container, laying its <li>s
out in a row with gap for spacing - no margin math, no :last-child { margin-right: 0 } cleanup.
Flex containers nest freely; each one only manages its own children.

Wrapping: flex-wrap

By default, flex items shrink to fit on one line, however cramped that gets. flex-wrap: wrap lets
them drop to a new line instead:

.card-row {
  display: flex;
  flex-wrap: wrap;
  gap: 1rem;
}


Without flex-wrap, five cards in a narrow viewport squeeze into an unreadable sliver. With it, cards
that don't fit flow onto the next row, like text wrapping at the edge of a paragraph.

Sizing items: flex-grow, flex-shrink, flex-basis

Three properties control how an item's size responds to available space, almost always used through
the flex shorthand (flex-grow flex-shrink flex-basis):


	flex-grow - how much of the leftover space this item claims, relative to siblings. 0
(default) means it won't grow.

	flex-shrink - how much this item shrinks when there isn't enough space. 1 (default) means it
shrinks proportionally.

	flex-basis - the item's starting size before growing/shrinking, like width but flex-aware.



Build it: a row of equal-width cards

<div class="card-row">
  <div class="card">Card 1</div>
  <div class="card">Card 2</div>
  <div class="card">Card 3</div>
</div>


.card-row {
  display: flex;
  gap: 1rem;
}

.card {
  flex: 1;
  padding: 1.5rem;
  border: 1px solid #ddd;
  border-radius: 8px;
}


What just happened: flex: 1 is shorthand for flex-grow: 1; flex-shrink: 1; flex-basis: 0%. Each
card starts at zero width, then grows to fill the row equally - three cards, three equal thirds,
recalculated automatically whether you have three cards or five. Change one card to flex: 2 and it
claims twice the leftover space of its siblings; a common pattern for a "featured" card that's wider
than the rest.

⚠️ Gotcha. flex: 1 and width: 33% look similar but behave differently on resize: percentage
widths are fixed fractions of the container, while flex: 1 items renegotiate space with their
siblings every time one shrinks, grows, or wraps. For equal-width items in a flex row, flex: 1 is the
right tool - it rebalances space instead of dividing it once and freezing.

Check your intuition with a quick quiz:
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CSS Grid: Two-Dimensional Layout

Flexbox handles one direction at a time. Grid handles rows and columns together, as a single
layout - which is what you actually want for a page skeleton: a header across the top, a sidebar down
one side, a footer across the bottom, all defined at once instead of nested flex containers fighting
each other.

With Flexbox, getting a sidebar to line up with a header above it and a footer below it means
carefully matching widths across three separate flex containers that don't know about each other.
Grid defines all three regions as one layout, so they can't drift out of alignment - they're cells in
the same table-like structure, not three unrelated rows guessing at the same width.

Turning it on

.dashboard {
  display: grid;
  grid-template-columns: 200px 1fr;
  grid-template-rows: auto 1fr auto;
}


Every direct child becomes a grid item, placed into the cells this creates - by default, in source
order, left to right, top to bottom.

Defining columns and rows

grid-template-columns and grid-template-rows take a list of sizes, one per track:

.layout {
  display: grid;
  grid-template-columns: 200px 1fr 100px; /* three columns */
  grid-template-rows: 80px auto;          /* two rows */
}


The unit to know is fr (fraction) - it divides leftover space after fixed-size tracks are
subtracted, similar in spirit to flex-grow. 1fr 1fr 1fr is three equal columns; 200px 1fr is a
fixed sidebar plus a column that eats everything else.

repeat() avoids repeating yourself:

grid-template-columns: repeat(3, 1fr); /* same as 1fr 1fr 1fr */


gap puts consistent space between tracks, no margin hacks on edge items:

.layout {
  display: grid;
  gap: 1rem;
}


Naming the layout: grid-template-areas

The most readable way to build a page skeleton is naming regions and drawing the layout as ASCII art
directly in your CSS:

.dashboard {
  display: grid;
  grid-template-columns: 220px 1fr;
  grid-template-rows: 70px 1fr 50px;
  grid-template-areas:
    "header  header"
    "sidebar main"
    "footer  footer";
  gap: 1rem;
  min-height: 100vh;
}

.header  { grid-area: header; }
.sidebar { grid-area: sidebar; }
.main    { grid-area: main; }
.footer  { grid-area: footer; }


<div class="dashboard">
  <header class="header">Dashboard</header>
  <nav class="sidebar">Nav</nav>
  <main class="main">Content</main>
  <footer class="footer">Footer</footer>
</div>


What just happened: grid-template-areas is a literal picture of the layout - "header" spans both
columns on row one, "sidebar" and "main" split row two, "footer" spans both columns on row three.
Each child is placed by name with grid-area, not by counting rows and columns. Read the CSS, see the
page.

💡 Key point. This is the single biggest readability win Grid has over Flexbox. Six months from
now, grid-template-areas still reads like a floor plan. Nested flex containers reconstructing the
same layout do not.

Spanning cells: grid-column and grid-row

An item can span multiple tracks with grid-column / grid-row, using span:

.featured-photo {
  grid-column: span 2; /* takes up two columns instead of one */
  grid-row: span 2;    /* and two rows */
}


This is how a "featured" item in a grid of photos or cards gets to be visibly bigger than its
neighbors while everything else still auto-places around it. You don't have to hand-place every other
item either - only the spanning one needs an explicit rule. Grid's auto-placement algorithm flows the
rest into whatever cells are left, in source order, exactly like it would without any spanning at all.

Build it: a responsive photo gallery

The pattern for "as many equal-width columns as fit, wrapping automatically, no media queries":

.gallery {
  display: grid;
  grid-template-columns: repeat(auto-fit, minmax(180px, 1fr));
  gap: 1rem;
}


<div class="gallery">
  <img src="a.jpg" alt="" />
  <img src="b.jpg" alt="" />
  <img src="c.jpg" alt="" />
  <!-- more images -->
</div>


What just happened: minmax(180px, 1fr) tells each column "never shrink below 180px, but grow to
fill available space." auto-fit computes how many 180px+ columns fit the container width and
generates exactly that many tracks - four on a wide screen, two on a tablet, one on a phone - with zero
@media rules. Resize the browser and watch columns appear and disappear on their own.

⚠️ Gotcha - auto-fit vs auto-fill. auto-fit collapses empty tracks to 0px and lets existing
items stretch to fill the row, which is what you want for a gallery. auto-fill keeps empty tracks at
their minimum size (visible gaps, items don't stretch) - useful only when you specifically want
placeholder-style blank columns.

Lock in the two properties before moving on:
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Choosing Between Them (and Combining Them)

By now you've used both systems on real layouts. The question left is which one to reach for first -
and the honest answer is that it's rarely either/or.

The rule of thumb

One dimension → Flexbox. Two dimensions → Grid.

Ask yourself what you're actually arranging:


	A row of nav links, a stack of form fields, a row of buttons, centering one thing inside
another - you're thinking about a single line of items. Flexbox.

	A page skeleton (header/sidebar/main/footer), a photo gallery, a dashboard of cards that need to
align in both rows and columns at once - you're thinking about a grid. Grid.



A quick test: if you can describe the layout with words like "row" or "column," it's Flexbox. If you
need both words at once - "these should line up in rows and columns" - it's Grid.

⚠️ Common tell. If you're using Flexbox and reaching for flex-wrap plus fixed widths to fake
columns lining up, that's usually Grid work being done with the wrong tool. Grid keeps columns aligned
by definition; Flexbox wrapping breaks onto new lines without any column-alignment guarantee.

They compose

Grid and Flexbox aren't competing systems - a display: grid container and a display: flex
container are both boxes, and boxes nest. A grid of flex containers is normal, common CSS, not a hack:

.card-grid {
  display: grid;
  grid-template-columns: repeat(auto-fit, minmax(240px, 1fr));
  gap: 1.5rem;
}

.card {
  display: flex;
  flex-direction: column;
  justify-content: space-between; /* footer sticks to bottom of each card */
}


<div class="card-grid">
  <div class="card">
    <h3>Plan A</h3>
    <p>Description text of varying length.</p>
    <button>Choose</button>
  </div>
  <div class="card">
    <h3>Plan B</h3>
    <p>A much longer description that wraps onto more lines than the others.</p>
    <button>Choose</button>
  </div>
</div>


What just happened: Grid handles the outer problem - how many cards fit per row, keeping them
aligned as a gallery. Flexbox handles the inner problem - inside each card, stacking title, text, and
button vertically, with justify-content: space-between pinning the button to the bottom regardless
of how much text is above it. Each system solves the dimension it's good at; neither fakes the other's
job.

Build it: a holy grail layout

The "holy grail" layout - header, footer, and three columns (nav, main content, aside) - used to be a
CSS interview question because it was genuinely hard with floats. With Grid for the page and Flexbox
for the header's contents, it's short:

.page {
  display: grid;
  grid-template-columns: 200px 1fr 200px;
  grid-template-rows: auto 1fr auto;
  grid-template-areas:
    "header header header"
    "nav    main   aside"
    "footer footer footer";
  min-height: 100vh;
  gap: 1rem;
}

.header { grid-area: header; }
.nav    { grid-area: nav; }
.main   { grid-area: main; }
.aside  { grid-area: aside; }
.footer { grid-area: footer; }

.header {
  display: flex;
  justify-content: space-between;
  align-items: center;
}


<div class="page">
  <header class="header">
    <div class="logo">Acme</div>
    <nav class="nav-links">…links…</nav>
  </header>
  <nav class="nav">Sidebar nav</nav>
  <main class="main">Page content</main>
  <aside class="aside">Related links</aside>
  <footer class="footer">Footer</footer>
</div>


What just happened: .page is a Grid defining the three-column, three-row skeleton by name -
identical in spirit to the dashboard from phase 2, with one extra column. .header, one of the
grid's own cells, is also a flex container internally, spacing its logo and links the way you built
in phase 1. Two systems, two different jobs, one layout.

This is the pattern to internalize: Grid answers "where do the big regions go," Flexbox answers "how
do things line up inside a region." Reach for both without ceremony - there's no penalty for nesting
one inside the other, and most real-world pages do exactly this.

Test the big picture before moving on:


Where to go next

Both layout systems assume a page that already reflows sensibly at different sizes. For the full
picture on breakpoints, fluid units, and mobile-first design, see
Responsive Design.
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